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INSTRUCTIONS TO STUDENTS
F Pictures/figures are provided for many items/situations for better understanding of

the concepts in the text book.You have to read them carefully in relation with the
concepts.

F Clarify your doubts with the help of your teachers while you are doing the activites
related to the concepts time to time.

F ''Do this”Problems are meant to test your progress  immediately after learning a
concept.So you have to do these problems on your own.Check these with your teacher.

F ”Try these”items in every chapter are provided to sharpen your ideas and
thoughts.some logic will be there behind  these questions.You have to try all these
questions  with out fail.

F Do this and Try these problems are meant to solve in the class room under the
guidance of your teacher.Do not leave them at all.

F The questions under “Think discuss and write” are given to test your analytical ability.You
can answer these questions by discussing in groups.

F The exercises  given at the end of some sub topics arerelated to the concepts learned
to a particular level.You try to solve these problems on your own.Do not copy them
from guides and from other sources.

F Some projects given in in the textbook are meant to be done with proper plan and
guidance with the teacher.you can do this in a group.A  report is to be submitted at the
end of the project.

F Some blank spaces are provided in tables,try these exercises to facilitate you to
answer quickely.You can fill it in the text book it self.

F Every student is required to finish the day's work  on the same day it self.Donot post
pone it.You may feel burden later.

F Try to collect some more information to create some similar problems based on the
concepts you have learned.Ask your friends to solve your questions.

F Games,Puzzles provided in the textbooks shall encourage you to feel joy in doing
maths.For recreation collect some more .

F You should always connect the concepts learned in the class with other subject ar-
eas and situations out side the class room.

F You have to develop abilities with regard to academic standards prescribed at the
end of the text book based on the syllabus .The academic standards at the second-
ary level are based on a) Problem solving 2)Reasoning and Proof 3)Mathematical
communication 4)Connections 5)Representation.

F You have to go through various  reference books,Internet,Forums for finding different
ways of solutions for a problem and for better understanding of the concepts.

F Optional exercises are provided to think critically to solve certain problems.These
exercises will help you to face Talent tests conducted at national level on par with
other students.

F The appendix chapter “Mathematical modelling” will help you to know modelling of
mathematical concepts in the fields of business,Agriculture,Stock markets etc,You
can see the connection of mathematics with different areas.

F Syllabus is also provided at the end of the textbook for your reference  that how you
are making your progress.You can also compare with others.

We wish you all the best

SIGNS AND SYMBOLS OF SCHOOL MATHEMATICS
Sign/symbol Read as Mathematical meaning

± plus or minus Either positive or negative

≠ not equal to unequal

∴ therefore logical flow of a statement

∞ infinite uncountable,not defined

∼ is similar to same in geometrical shape

≅ is congruent to same shape and same size

≡ is identically equal to equivalent statements

∀ for all universal quantifier

square root of square root of a number
3

cube root of cube root of a number
∪ cup of union of sets

∩ cap of intersection of sets

φ phi symbol for empty set

% percent of per hundred
o degree angle measure
Δ delta / triangle symmetric difference in sets/symbol of triangle
∈ belongs to an element belong to a particular set

↔ equivilent to one to one correspondence
α, β, γ alfa,beta,gamma greek lettetrs to represent coefficients
μ mue universal set symbol
π pi irrational number equal to 3.14159....app=22/7
σ sigma sum of scores

sin θ, cos θ, tan θ sin theta,cos theta,tan theta trigonometric ratios

x x bar arithmetic mean
loga x log x to the base a logarthemic function

(a, b) point (a, b) ordered pair a,b
|x| mod x absolute value of a real number

P(x) P of x a polynomial function in x
P(E) P of e probability of an event

∵ Since reasoning at a stage
` rupee symbol of Indian rupee
| | is parallel to parallel property of lines

⊥ is perpendicular to making 90 degree with a line
{   } flower bracket used to set notation
qPQ arc PQ arc of acircle

 a2 a square square of a number

∠ angle symbol of angle
θ theta measurement of an angle
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nmR>çnwñËmH$ {dH$mg Am{U àH$meZ ‘§S>inmR>çnwñËmH$ {dH$mg Am{U àH$meZ ‘§S>inmR>çnwñËmH$ {dH$mg Am{U àH$meZ ‘§S>inmR>çnwñËmH$ {dH$mg Am{U àH$meZ ‘§S>inmR>çnwñËmH$ {dH$mg Am{U àH$meZ ‘§S>i
   ‘w»¶ {Z{‘©Vr A{YH$mar :        lr Or. Jmonmc aoÈ>rlr Or. Jmonmc aoÈ>rlr Or. Jmonmc aoÈ>rlr Or. Jmonmc aoÈ>rlr Or. Jmonmc aoÈ>r

g§MmbH$ Eg.gr.B©.Ama.Q>r. h¡Ðm~mX,g§MmbH$ Eg.gr.B©.Ama.Q>r. h¡Ðm~mX,g§MmbH$ Eg.gr.B©.Ama.Q>r. h¡Ðm~mX,g§MmbH$ Eg.gr.B©.Ama.Q>r. h¡Ðm~mX,g§MmbH$ Eg.gr.B©.Ama.Q>r. h¡Ðm~mX,

‘w»¶ H$m¶©H$mar A{YH$mar : lr {~.gwYmH$a,lr {~.gwYmH$a,lr {~.gwYmH$a,lr {~.gwYmH$a,lr {~.gwYmH$a,
g§MmbH$$,emgH$s¶ nwñVH$ ‘wÐUmb¶, h¡Ðm~mX,g§MmbH$$,emgH$s¶ nwñVH$ ‘wÐUmb¶, h¡Ðm~mX,g§MmbH$$,emgH$s¶ nwñVH$ ‘wÐUmb¶, h¡Ðm~mX,g§MmbH$$,emgH$s¶ nwñVH$ ‘wÐUmb¶, h¡Ðm~mX,g§MmbH$$,emgH$s¶ nwñVH$ ‘wÐUmb¶, h¡Ðm~mX,

g§KQ>Z à‘wI : lr S>m°.EZ. Cno|Xa aoÈ>r,lr S>m°.EZ. Cno|Xa aoÈ>r,lr S>m°.EZ. Cno|Xa aoÈ>r,lr S>m°.EZ. Cno|Xa aoÈ>r,lr S>m°.EZ. Cno|Xa aoÈ>r,
àmo.gr.A°ÊS> Q>r {d^mJ à‘wI Eg.gr.B©.Ama.Q>r.h¡Ðm~mX,àmo.gr.A°ÊS> Q>r {d^mJ à‘wI Eg.gr.B©.Ama.Q>r.h¡Ðm~mX,àmo.gr.A°ÊS> Q>r {d^mJ à‘wI Eg.gr.B©.Ama.Q>r.h¡Ðm~mX,àmo.gr.A°ÊS> Q>r {d^mJ à‘wI Eg.gr.B©.Ama.Q>r.h¡Ðm~mX,àmo.gr.A°ÊS> Q>r {d^mJ à‘wI Eg.gr.B©.Ama.Q>r.h¡Ðm~mX,

nmo{OeZ nona Am{U J{UV nmR>çH«$_ Am{U nmR>çnwñVH$ {dH$mgmgmR>r AÜ`úmnmo{OeZ nona Am{U J{UV nmR>çH«$_ Am{U nmR>çnwñVH$ {dH$mgmgmR>r AÜ`úmnmo{OeZ nona Am{U J{UV nmR>çH«$_ Am{U nmR>çnwñVH$ {dH$mgmgmR>r AÜ`úmnmo{OeZ nona Am{U J{UV nmR>çH«$_ Am{U nmR>çnwñVH$ {dH$mgmgmR>r AÜ`úmnmo{OeZ nona Am{U J{UV nmR>çH«$_ Am{U nmR>çnwñVH$ {dH$mgmgmR>r AÜ`úm
àmo.dr. H$mÞmZàmo.dr. H$mÞmZàmo.dr. H$mÞmZàmo.dr. H$mÞmZàmo.dr. H$mÞmZ

J{UV Am{U g§»`memó {d^mJ, EM.gr. ẁ, h¡Ðm~mX

_w»` g„mJma_w»` g„mJma_w»` g„mJma_w»` g„mJma_w»` g„mJma
lr Mw¸$m am_mæ`mlr Mw¸$m am_mæ`mlr Mw¸$m am_mæ`mlr Mw¸$m am_mæ`mlr Mw¸$m am_mæ`m S>m°.EM. Ho$. {XdmUS>m°.EM. Ho$. {XdmUS>m°.EM. Ho$. {XdmUS>m°.EM. Ho$. {XdmUS>m°.EM. Ho$. {XdmU
{d»`mV J{UV Vk e¡úm{UH$ g„mJma {dÚm ^dZ gmogm`Q>r
Voc§JmZm, h¡Ðm~mX CX`nwa, amOñWmZ

àH$meH$
Voc§JmZm gaH$ma, h¡Xam~mX

H$m`ÚmMm AmXa H$am {eúmUmZo àJVr gmYm
hŠH$ {_idm Z_«_Uo dmJm

J{UVJ{UVJ{UVJ{UVJ{UV dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm
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(iii)

nmR>ç nwñVH$ {dH$mg g_rVrnmR>ç nwñVH$ {dH$mg g_rVrnmR>ç nwñVH$ {dH$mg g_rVrnmR>ç nwñVH$ {dH$mg g_rVrnmR>ç nwñVH$ {dH$mg g_rVr

lr VmVm ì`§H$Q>m am_m Hw$_malr VmVm ì`§H$Q>m am_m Hw$_malr VmVm ì`§H$Q>m am_m Hw$_malr VmVm ì`§H$Q>m am_m Hw$_malr VmVm ì`§H$Q>m am_m Hw$_ma
_w.A. OoS>.nr.EM.Eg._wcw_wS>r,Zo„moa

lr gmo_m àgmX ~m~wlr gmo_m àgmX ~m~wlr gmo_m àgmX ~m~wlr gmo_m àgmX ~m~wlr gmo_m àgmX ~m~w
nrOrQ>r.EnrQ>rS>ã`wAmaEg,M§ÐeoIamnwa_,Zo„moa

lr Or. A§ZVm aoÈ>rlr Or. A§ZVm aoÈ>rlr Or. A§ZVm aoÈ>rlr Or. A§ZVm aoÈ>rlr Or. A§ZVm aoÈ>r
{Zd¥Îmr _w.A. a§JmaoÈ>r

lr S>m°. nmoZS>cm a_oelr S>m°. nmoZS>cm a_oelr S>m°. nmoZS>cm a_oelr S>m°. nmoZS>cm a_oelr S>m°. nmoZS>cm a_oe
coŠMa, Jmoìh©.Am`EEgB©, Zo„moa

lr H$mo_mZXþé lrYamMm`© wcwlr H$mo_mZXþé lrYamMm`© wcwlr H$mo_mZXþé lrYamMm`© wcwlr H$mo_mZXþé lrYamMm`© wcwlr H$mo_mZXþé lrYamMm`© wcw
Eg.E., OoS>rnrEMEg, a§Jm`no„r, _oS>H$

lr H$m§S>cm am_æ`mlr H$m§S>cm am_æ`mlr H$m§S>cm am_æ`mlr H$m§S>cm am_æ`mlr H$m§S>cm am_æ`m
Eg.E., OoS>rnrEMEg, H$mgr_XodnoQ>, da§Jc

c oIH$c oIH$c oIH$c oIH$c oIH$ lr JwÅ x >_w¸$cm dm`.~r.Eg.EZ.amOwlr JwÅ x >_w¸$cm dm`.~r.Eg.EZ.amOwlr JwÅ x >_w¸$cm dm`.~r.Eg.EZ.amOwlr JwÅ x >_w¸$cm dm`.~r.Eg.EZ.amOwlr JwÅ x >_w¸$cm dm`.~r.Eg.EZ.amOw
Eg.E.,E_nrEc.hm`ñHw$c, H$mñnm, {dO`ZJa_

lr nS>mcm gwaoe Hw$_malr nS>mcm gwaoe Hw$_malr nS>mcm gwaoe Hw$_malr nS>mcm gwaoe Hw$_malr nS>mcm gwaoe Hw$_ma
Eg.E. OrEMEg. {dO`ZJa H$m°cZr, h¡Ðm~mX

lr nooÔmXm S>r.Ec. JUnVr e_m©lr nooÔmXm S>r.Ec. JUnVr e_m©lr nooÔmXm S>r.Ec. JUnVr e_m©lr nooÔmXm S>r.Ec. JUnVr e_m©lr nooÔmXm S>r.Ec. JUnVr e_m©
Eg.E. OrEMEg. P{_ñVhmZnwa, _m{ZHo$ídaZJa, h¡Xam~mX

lr gaXma Y_]Ð qgJlr gaXma Y_]Ð qgJlr gaXma Y_]Ð qgJlr gaXma Y_]Ð qgJlr gaXma Y_]Ð qgJ
Eg.E. OoS>nrEMEg, YmZwa(~r) Am{Xcm~mX

lr ZmJwcm adrlr ZmJwcm adrlr ZmJwcm adrlr ZmJwcm adrlr ZmJwcm adr
Eg.E., OoS>rnrEMEg, cmoH$ída_, Am{Xcm~mX

lr H$mHw$cmda_ amO|Ða aoÈ>rlr H$mHw$cmda_ amO|Ða aoÈ>rlr H$mHw$cmda_ amO|Ða aoÈ>rlr H$mHw$cmda_ amO|Ða aoÈ>rlr H$mHw$cmda_ amO|Ða aoÈ>r
g_Ýd`, EggrB©AmaQ>r, Am§Y« àXoe, h¡Ðm~mX

_w»` g§nmXH$_w»` g§nmXH$_w»` g§nmXH$_w»` g§nmXH$_w»` g§nmXH$
lr S>m°. EM.Ho$. XodmZlr S>m°. EM.Ho$. XodmZlr S>m°. EM.Ho$. XodmZlr S>m°. EM.Ho$. XodmZlr S>m°. EM.Ho$. XodmZ

e¡úm{UH$ g„mJma, {dÚm ^dZ gmogm`Q>r CX`nwa, amOñWmZ

g §nmXH$g §nmXH$g §nmXH$g §nmXH$g §nmXH$
lr àm. pìh. {edm am_àgmX({Zd¥Îm)lr àm. pìh. {edm am_àgmX({Zd¥Îm)lr àm. pìh. {edm am_àgmX({Zd¥Îm)lr àm. pìh. {edm am_àgmX({Zd¥Îm)lr àm. pìh. {edm am_àgmX({Zd¥Îm)
J{UV {d^mJ, Cñ_m{Z`m {dÚm{nR> h¡Ðm~mX

lr àmo.EZ.grEM. nÅ>m^r am_mMm`w ©cwlr àmo.EZ.grEM. nÅ>m^r am_mMm`w ©cwlr àmo.EZ.grEM. nÅ>m^r am_mMm`w ©cwlr àmo.EZ.grEM. nÅ>m^r am_mMm`w ©cwlr àmo.EZ.grEM. nÅ>m^r am_mMm`w ©cw
({Zd¥Îm) Am¡Úmo{JH$ à{eúmU g§ñWm, da§Jc

lr Eo. nÙZm^Z ({Zd¥Îm)lr Eo. nÙZm^Z ({Zd¥Îm)lr Eo. nÙZm^Z ({Zd¥Îm)lr Eo. nÙZm^Z ({Zd¥Îm)lr Eo. nÙZm^Z ({Zd¥Îm)
{d^mJ à_wI, J{UV {d^mJ, _hmamUr
H$m°coO noÔmnwa_, BñQ JmoXmdar {Oëhm

lr S>m°. Or.Eg.EZ. _wVu ({Zd¥Îm)lr S>m°. Or.Eg.EZ. _wVu ({Zd¥Îm)lr S>m°. Or.Eg.EZ. _wVu ({Zd¥Îm)lr S>m°. Or.Eg.EZ. _wVu ({Zd¥Îm)lr S>m°. Or.Eg.EZ. _wVu ({Zd¥Îm)
J{UVVk, amOmh.Ama.Eg.Ama.Ho$. a§Jmamd

H$m°coO, ~moã~rcr, {dO`ZJa_ {Oëhm (A.à)
g_Ýd`H$g_Ýd`H$g_Ýd`H$g_Ýd`H$g_Ýd`H$

lr Ho$. amO|Ða aoÈ>rlr Ho$. amO|Ða aoÈ>rlr Ho$. amO|Ða aoÈ>rlr Ho$. amO|Ða aoÈ>rlr Ho$. amO|Ða aoÈ>r
g_Ýd`H$, EggrB©AmaQ>r, h¡Ðm~mX (Am§.à)

lr Ho$. Zmam`U aoÈ>rlr Ho$. Zmam`U aoÈ>rlr Ho$. Zmam`U aoÈ>rlr Ho$. Zmam`U aoÈ>rlr Ho$. Zmam`U aoÈ>r
coŠMa, EggrB©AmaQ>r, h¡Ðm~mX (A§m.à.)

e¡úm{UH$ gmhmæ`H$ JQ> gXñ`e¡úm{UH$ gmhmæ`H$ JQ> gXñ`e¡úm{UH$ gmhmæ`H$ JQ> gXñ`e¡úm{UH$ gmhmæ`H$ JQ> gXñ`e¡úm{UH$ gmhmæ`H$ JQ> gXñ`
lr h{Z\$ nmcrdmclr h{Z\$ nmcrdmclr h{Z\$ nmcrdmclr h{Z\$ nmcrdmclr h{Z\$ nmcrdmc

{dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
Hw$_mar {àVr {_lmHw$_mar {àVr {_lmHw$_mar {àVr {_lmHw$_mar {àVr {_lmHw$_mar {àVr {_lm

{dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
lr_Vr ñZoh~mcm Omoerlr_Vr ñZoh~mcm Omoerlr_Vr ñZoh~mcm Omoerlr_Vr ñZoh~mcm Omoerlr_Vr ñZoh~mcm Omoer

{dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
Hw$_mar Vm{Z`m gŠgoZmHw$_mar Vm{Z`m gŠgoZmHw$_mar Vm{Z`m gŠgoZmHw$_mar Vm{Z`m gŠgoZmHw$_mar Vm{Z`m gŠgoZm

{dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwaHw$_mar E_. AM©ZmHw$_mar E_. AM©ZmHw$_mar E_. AM©ZmHw$_mar E_. AM©ZmHw$_mar E_. AM©Zm
J{UV Am{U gm§p»`H$s {d^mJ, h¡Ðm~mX {dÚm{nR>, h¡Ðm~mX

a oImQ >Za oImQ >Za oImQ >Za oImQ >Za oImQ >Z
lr àem§V gmoZrlr àem§V gmoZrlr àem§V gmoZrlr àem§V gmoZrlr àem§V gmoZr

{dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
lr Eg.E_.AH«$_lr Eg.E_.AH«$_lr Eg.E_.AH«$_lr Eg.E_.AH«$_lr Eg.E_.AH«$_

S>r.Q>r.nr. MmcH$ {dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
lr ^dmUr e§H$alr ^dmUr e§H$alr ^dmUr e§H$alr ^dmUr e§H$alr ^dmUr e§H$a

S>r.Q>r.nr. MmcH$ {dÚm^dZ EOwHo$eZ [agmog© g|Q>a, CX`nwa
lr gwZH$mam H$[oQ>oída amdlr gwZH$mam H$[oQ>oída amdlr gwZH$mam H$[oQ>oída amdlr gwZH$mam H$[oQ>oída amdlr gwZH$mam H$[oQ>oída amd

S>r.Q>r.nr.MmcH$, ndZ J«m{\$Šg, h¡Ðm~mX
lr_Vr gwZH$mam gw{ZVmlr_Vr gwZH$mam gw{ZVmlr_Vr gwZH$mam gw{ZVmlr_Vr gwZH$mam gw{ZVmlr_Vr gwZH$mam gw{ZVm

S>r.Q>r.nr.MmcH$, ndZ J«m{\$Šg, h¡Ðm~mX
_amR>r AZwdmXH$ g_Ýd`_amR>r AZwdmXH$ g_Ýd`_amR>r AZwdmXH$ g_Ýd`_amR>r AZwdmXH$ g_Ýd`_amR>r AZwdmXH$ g_Ýd`

lr {OcmZr ~mem, àmMm`©lr {OcmZr ~mem, àmMm`©lr {OcmZr ~mem, àmMm`©lr {OcmZr ~mem, àmMm`©lr {OcmZr ~mem, àmMm`©
emgH$s` AmÜ`mnH$ {dÚmc`, Am{Xcm~mX

gh-g_Ýd`H$: gh-g_Ýd`H$: gh-g_Ýd`H$: gh-g_Ýd`H$: gh-g_Ýd`H$: lr Ho$. {H$aUHw$_ma (B©EcQ>rgr) lr Ho$. {H$aUHw$_ma (B©EcQ>rgr) lr Ho$. {H$aUHw$_ma (B©EcQ>rgr) lr Ho$. {H$aUHw$_ma (B©EcQ>rgr) lr Ho$. {H$aUHw$_ma (B©EcQ>rgr) emgH$s` AmÜ`mnH$ {dÚmc`, Am{Xcm~mX

_amR>r {S>.Q>r.nr. :_amR>r {S>.Q>r.nr. :_amR>r {S>.Q>r.nr. :_amR>r {S>.Q>r.nr. :_amR>r {S>.Q>r.nr. :     lr amOoe XmZH$m, (S>r.Q>r.nr)lr amOoe XmZH$m, (S>r.Q>r.nr)lr amOoe XmZH$m, (S>r.Q>r.nr)lr amOoe XmZH$m, (S>r.Q>r.nr)lr amOoe XmZH$m, (S>r.Q>r.nr) emgH$s` AmÜ`mnH$ {dÚmc`, Am{Xcm~mX

lr àem§V ~m~mamd ^mo`a, Eg.E.lr àem§V ~m~mamd ^mo`a, Eg.E.lr àem§V ~m~mamd ^mo`a, Eg.E.lr àem§V ~m~mamd ^mo`a, Eg.E.lr àem§V ~m~mamd ^mo`a, Eg.E.
Jmoìh©.J.1 emim, Am{Xcm~mX

lr ZmJoe MZ_Zdma, Eg.E.lr ZmJoe MZ_Zdma, Eg.E.lr ZmJoe MZ_Zdma, Eg.E.lr ZmJoe MZ_Zdma, Eg.E.lr ZmJoe MZ_Zdma, Eg.E.
OoS>nrEMEg, B§Ðdo„r, Am{Xcm~mX

_amR>r AZwdmXH :_amR>r AZwdmXH :_amR>r AZwdmXH :_amR>r AZwdmXH :_amR>r AZwdmXH :

amYmH$mÝV nmÌamYmH$mÝV nmÌamYmH$mÝV nmÌamYmH$mÝV nmÌamYmH$mÝV nmÌ
S>r.Q>r.nr.MmcH$, h¡Ðm~mXSCERT TELA
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àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
{eúmU hr ‘mZdmg AkmZmVwZ ‘wº$ Am{U gm‘Ï¶©dmZ ~Z{dUmar EH$ H$m¶©àUmcr Amho.

{eúmUmMr àM§S> Aì¶dñWm AmoiIwZ gd© gmYmaUdmXr g‘OmZr XO}Xma {eúmUmMr VaVwX H$aÊ¶mMm
AJXr ñnï> CÔoemZo àmW{‘H$ {eúmUmMo gmd©{ÌH$ H$aÊ¶mMr O~m~Xmar KoVcr. Xwgè¶m nm¶arV
‘mÜ¶{‘H$ {eúmUmcm gmd©{ÌH$ qH$dm gd©gmYmaU H$aÊ¶mMr MmcZm {‘imcr. ‘mÜ¶{‘H$ AmdñWm
R>iH$nUo {H«$¶m{ec J{UVmnmgwZ gwédmV Pmcr. Cƒ àmW{‘H$ AmdñWoÀ¶m Aä¶mgmn¶ªV {eñVnwU©H$
J{UVmMo AÜ¶¶Z Amho. ¶m AdñWoV g‘ñ¶oMr Vm{H©$H$ {gÜXVm, n«‘o¶ BË¶mXr n[aMrV Ho$co Amho.
Ë¶mnmgwZ doJim EH$ Img {df¶ Omo BVa H$moUË¶mhr {df¶mMm ghJm‘r Amho. Á¶mV {dMmagaUr
Am{U n¥WH$aU Amho.

Amnë¶m Voc§JmZmVrc {dÚmÏ¶m© ‘moR>çm CËgmhmZo Am[U AmZ§XmZo J{UV {eH$Vrc Aer ‘cm
ImÌr dmQ>Vo.J[UVmg Ë¶mÀ¶m {OdUmVrc ‘hËdmMm A§J ~ZdwZ Am{U AW©nwU© àíZ gmoS>dwZ ¶m
nwñVH$m§À¶m dmMZmìXmao J{UVmMo ‘wc ŵV AmH$ma g‘OwZ KoVrc. {eúmH$m§Zm Aä¶mgH«$‘mVrc AdKS>
{df¶mH$S>o cúm doKwZ Am{U AÜ¶mnU emómVrc Ñî¶ g‘OwZ KoUo Am{U R>iH$ {df¶mH$S>o cúm
H|$ÐrH¥$V H$aÊ¶mMr JaO Amho. Aä¶mgH«$‘mÀ¶m n[aUm‘ H$maH$, ì¶dhmamgmR>r g§{H$U© ImocrMo
dmVmdaU, {eH${dUo Am{U {eH$Uo  àUm{cV AË¶§V ‘hËdmMo Amho. dJ© ImocrÀ¶m g§ñH¥$Vrcm g§dY©U
H$éZ Ë¶mÀ¶m ‘ZmV YZmË‘H$ éMr R>gdwZ {OdZe¡crÀ¶m doJdoJù¶m g§̂ mdVoMm Am{U A{^àm¶mVrc
’$aH$ Am{U {OdZ ho kmZmMr VhmZ Amho. ho {eúmUmìXmao Ë¶m§À¶m ‘ZmV R>g{dco nm{hOo.

amÁ¶ Aä¶mgH«$‘ ’«o$‘ dH©$  (SCF 2011)  Zo XmIdcocr J{UV {eH${dÊ¶mÀ¶m gXa H$ënUog
J{UVmÀ¶m XO}Xma H$mJXmda l‘H$m¡eë¶ {Z‘uV H$éZ amÁ¶mV J{UV {eH${dÊ¶mgmR>r nmR>çnwñVH$
à‘mUmMr ‘m§S>Ur Ho$cr. gd© ̂ mdZm§Zm gmH$ma H$aÊ¶mMm à¶ËZ nmR>çnwñVH$mZo Ho$cm Amho. amÁ¶ {dÚm
n[aemoYZ g§ñWm (SCERT ) Amnë¶m amÁ¶m‘Yrc gd© {eúmH$d¥§X Á¶mZr ¶m nmR>çnwñVH$m§À¶m {dH$mgmgmR>r
hmV^ma cmdcm Am{U nmR>çnwñVH$ {dH$mg g{‘VrÀ¶m ‘ohZVrMr àe§gm Ho$cr.  ‘r {Oëhm{eúmUm{YH$mar,
‘§S>i {eúmUm{YH$mar Am{U ‘w»¶ {eúmH$mMm A{Ve¶ Am^mar AmhmoV. ‘r g§ñWm Am{U g§KQ>Zm ¶m§Mm
gwÜXm Am^mar Amho, Á¶m§Zr ¶m nmR>çnwñVH$mÀ¶m {dH$mgmV doi {Xcm ‘r H$m¶m©c¶mMo {ZXoeH$  Am{U
emco¶ {eúmUmMo g§MmcH$ Am{U {dÚm ̂ dZ gmogm¶Q>r CX¶nwa, amOñWmZ Á¶m§Zr ¶m nmR>çnwñVH$mÀ¶m
{dH$mgmgmR>r gmhæ¶Vm àYmZ Ho$cr. Ë¶m§Mo gwÜXm ‘r Am^mar Amho. ¶m H$m‘mcm {Za§Va n[al‘mZo
XOm©dmT>{dë¶m ~Ôc Vw‘Mo Am^mar AmhmoV.Vw‘À¶m ñnï>rH$aUmMo Am{U gëë¶mMo Amåhr ‘Znwd©H$
ñdmJV H$aVmo.

ñWi : h¡Ðm~mX g§MmcH$
{XZm§H$ : 17 AmŠQ>m|~a 2013 SCERT, h¡Ðm~mX
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{dÚmWu VrZ df© Cƒ àmW{_H$ (Ec|_oQ>ar) (6,7,8) Am{U EH$ df© _mÜ`{_H$ ñWm`r (9)
daMo Aä`mg nwU© H$éZ `m nmR>çnwñVH$mcm Aä`mg H$aUma AmhoV. {dÚmWu `m dfm©V Ë`mMo emcò
{eúmU nwU© H$aUma AmhoV. åhUwZ àË òH$ {dÚmÏ`m©cm nm{hOo Agcoco AmË_{dídmg {eH$coco A§e
Ë`m§À`m AZŵ dmcm OmoSwZ kmZmMm {dH$mg H$aÊ`mgmR>r {eH$Ê`mMr à{H«$`m gVV Mmcw R>odmdm.

JUrV ho àË òH$mcm Amdí`H$ Amho. åhUwZ emcò  {eúmUmV _mÜ`{_H$ ñWm`r n ª̀V J{UVmcm
AÜ``Z n«{H«$ òV g_mdoe H$aÊ`mV Amcm Amho. gÜ`mÀ`m H$mimV gwÜXm J{UVmMr VwcZm BVa
{df`mgmo~V H$éZ nwU© g_mOmcm gwÜXm J{UV {eH$Uo, AdKS> Amho Ago gd© g_OVmV. {dÚmWu,
{eúmH$m§ZmM Zìho Va nwU© g_mOmcm gwÜXm J{UV {eúmHo$ AdKS> Amho Ago gd© g_OVmV. ̀ m AdñWoV
J{UV ho \$º$ {eH$Ê`mMo {df` ZgwZ BVa {df` g§~§Y OmoSw>Z Agcoco Amho. ho Amncr {OdZ e¡cr
C§MdÊ`mMo H$m_ H$aVo Ago g_OUo Amdí`H$ Amho. J{UV {eH$Uo åhUOo \$º$ gwÌ _m{hV H$aUo Zìho,
emioÀ`m ~mhoaÀ`m {OdZmVrc g§X^m©er Cn`moJ H$éZ H$m_ nwU© hmoÊ`mgmR>r Ho$co Va J{UVmÀ`m
Aä`mgm {df`r {^Vr Xþa hmoD$Z AmdS> {Z_m©U hmoVo.

J{UV AÜ`mnZ _Ü ò òUmè`m AS>MUrV _w»` åhUOo J{UV g§H$ënZocm ñnï> H$aUmao {dYmZ
hmò . J{UV  AÜ`mnZ \$ŠV g§»`mZm AdKS> JUZmZm {gÜXVm, ì`m»`m, ñ_aU eº$s da AmYmarV
gË`, gVV à{H«$`m hmoD$Z gmonr nÜXV Am{U {gÜXVm ghrV Agcoco gmoS>dUwH$ H|$ÐrH¥$V hmoD$Z Amho.
emoY, g_OUo, Z{dZ {dMma, g§H$ënZm {Z_m©Umcm àmoËgmhZ XoV J{UVmÀ`m g_ñ`m gmoS>{dUo EH$mM
nÜXVrV AgVo Aer H$ënZm H$mTw>Z Q>mHw$U g_ñ`m gmYZocm {d{^Þ _mJm©Zo H$é eH$Vo ho hm {dídmg
Ë`m§À`mV {Z_m©U H$amdm.

`m nwñVH$mìXmao {dÚmÏ`mªÀ`m g_ñ`m gmoS>{dÊ`mgmR>r AZoH$ _mJm©Mo nÜXVrMr {ZdS> J{UVr`
g§H$ënZocm g_OwZ KoÊ`mgmR>r nm{hOo Agcoë`m Z_wÝ`mZm emoY g§H$cnZoÀ`m _Ü ò g§~§Y AmoiIwZ
g§~§Y ~ZdwZ VmH$s©H$ {dMma KoVmV. {eúmH$ d {dÚmWu hm nmR>çnwñVH$ AÜ``Z ìXmao g§H$ënZm
g_OUo, gwÌrH$aU Am{U {d{dY g_ñ`m§À`m {^Þ gmoS>dUwH$sÀ`m nÜXVrìXmao _m{hV H$aÊ`mMo gm_Ï ©̀
òB©c Ago Ë`mV  {eH$dm`cm nm{hOo. {dÚmWr© g_ñ`m gmoS>{dÊ`mgmR>r ñdV§ÌnUo JQ>m_Ü ò MMm© H$éZ

{dícofU H$éZ Vm{H©$H$ nÜXVrV gmoß`m nÜXVrcm _m{hV H$amdo. {dÚmWu Vo Oo {eH$coco AmhoV
Ë`mÀ`m AmYmamda Z{dZ J{UVr` g_ñ`m gmoS>{dÊ`mMo gm_mW© Ë`m§À`m _Ü ò `m`cm nm{hOo Aer
Anoúmm ~miJw. {dÚmÏ`mªZm J{UV gmoS>{dUo åhUOo \$º$ g_ñ`m gmoS>{dUo, BVa {dÚmÏ`mª _m{hV
Ho$coco Cn`moJmV AmUcoë`m nÜXVtZm, MMm© nÜXVrV {dícofUm§Mm H$aUmè`m§ ñWm`rcm dmT>{dÊ`mgmR>r
åhUwZ AmoiImdo. H$ï>mZo J{UVmMm Aä`mg H$aÊ`mnoúmm AmdS>rZo J{UVmMm Aä`mg H$aÊ`mMm à`ËZ
H$amdm.

_ZmoJV_ZmoJV_ZmoJV_ZmoJV_ZmoJV
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Xmhì`m dJm©V hm {dÚmÏ`m§©À`m _mÜ`{_H$ ñWm`rVrc eodQ>Mm df© Amho. {dÚmÏ`mªZo {eH$cocò m
g§H$ënZocm X¡Z§{XZ {OdZmV Ë`m g§X^m©Zm Vmo AZŵ dVmo. nU X¡ZqXZ {OdZmVrc gd© g§X^m©cm
J{UVr` g§H$ënZoer gm§JS> Kmcw eH$V Zmhr. hm ñWm`r nwU© Ho$cocm {dÚmWu EH$m geV© {dYmZmZo
H$em àH$mao {gÜX H$aVmV Ë`m H$m ©̀H«$_mcm {c{hÊ`mÀ`m nÜXVrcm {eH$VmV. J{UVmÀ`m AÜ``ZmMm
_w»`CÔoe Cn`moJmV Am{U nmR>çnwñVH$mV gm§JrVë`m n«_mUo {dÚmWu Ë`m§À`m J{UV g§H$ënZocm,emoYm
Zm, J{UVrH$aU H$amdo. dJm©V {eH$coë`m A_¥V g§H$ënZocm g_OwZ Ë`m§À`m AZŵ dmZm H«$_~ÜXrH$aU
H$éZ {Z_m©UmË_H$ à`ËZìXmao g§nwUm©V AmUmdo. J{UVr` g§H$ënZocm J{UVrÀ`m ì`m» òV ì`º$sH$aU
H$aÊ`mMo gm_mW© {dÚmÏ`m©_Ü ò Agm`cm nm{hOo. hm nmR>çnwñVH$ ~aoMí`m {df` Z¡nwÊ` AgUmè`m§er
MMm© H$éZ Ë`m§À`m A_wë` gchmZm KoD$Z Ho$coco AmYma nÌ, e¡úm{UH$ gm_Ï ©̀ AmYa H$éZ V`ma
H$aÊ`mV Amco. {deof AZŵ d Am{U Vk Agcoë`m coIH$m§À`m à`ËZmV V`ma Pmcocm ho nmR>çnwñVH$
Amho. Ë`m gd© coIH$màVr Amåhr Am^ma ì`º$ H$aVmo Am{U ̀ m nwñVH$m g§X^m©Vrc gwMZm Am{U g„m
`mMr XIc KoVcr OmB©c. OoUo H$éZ ho nwñVH$ dmMH$m§gmR>r AmUIr XO}Xma hmoBc.

nmR>ç nwñVH$ {dH$mg _§S>inmR>ç nwñVH$ {dH$mg _§S>inmR>ç nwñVH$ {dH$mg _§S>inmR>ç nwñVH$ {dH$mg _§S>inmR>ç nwñVH$ {dH$mg _§S>i
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J{UVJ{UVJ{UVJ{UVJ{UV dJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dmdJ© 10 dm

(vii)

YS>çmM oYS >çmM oYS >çmM oYS >çmM oYS >çmM o YS>çmMo ZmdYS>çmMo ZmdYS>çmMo ZmdYS>çmMo ZmdYS>çmMo Zmd EHw $UEHw $UEHw $UEHw $UEHw $U Aä`mgH« $_mMmAä`mgH« $_mMmAä`mgH« $_mMmAä`mgH« $_mMmAä`mgH« $_mMm nmZnmZnmZnmZnmZ
H«$_m§H$H«$_m§H$H«$_m§H$H«$_m§H$H«$_m§H$ V mgV mgVmgVmgVmg H$mcmdYrH$mcmdYrH$mcmdYrH$mcmdYrH$mcmdYr H« $.H« $.H« $.H« $.H« $.

01 dmñVd g§»`m 15 OwZ 1 - 27

02 g§M 08 OwZ 28 - 50

03 ~hþnXr  08 Owc¡ 51 - 76

04 XmoZ McamerVrc aofr` g_rH$aUmMr 15 gßQ>|~a 77 - 104

OmoS>r
05 dJ© g_rH$aUo 12 Am°ŠQ>mo~a 105 - 128

06 loT>r 11 OmZodmar 129 - 162

07 {ZX}em§H$ ŵ{_Vr 12 Zmo§ìho~a 163 - 194

08 g_én {ÌH$moU 18 Owc¡,Am°JñQ> 195 - 228

09 dVw©imÀ`m N>o{XH$m Am{U ñneuH$m 15 Zm|ãho~a 229 - 248

10 _hËd_mnU 10 {S>g§o~a 249 - 272

11 {ÌH$moUm{_Vr 15 Am°JñQ 273 - 297

12 {ÌH$moUm{_VrMo Cn`moOZ 08 gßQ>|~a 298 - 308

13 g§^mì`Vm 10 OmZodmar 309 - 326

14 gm§p»`H$s 15 Owc¡ 327 - 356

n[a{eð> J{UVr` Z_wZo V`ma H$aUo 08 OmZodmar 357 - 369

370 - 388
CÎmao
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Amnco amï´>r` {JVAmnco amï´>r` {JVAmnco amï´>r` {JVAmnco amï´>r` {JVAmnco amï´>r` {JV
-  aqdÐZmW Q>JmoaaqdÐZmW Q>JmoaaqdÐZmW Q>JmoaaqdÐZmW Q>JmoaaqdÐZmW Q>Jmoa

OZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` hoOZ JU ‘Z A{YZm`H$ O` ho
^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &

n§Om~, qgY, JwOamV, ‘amR>mn§Om~, qgY, JwOamV, ‘amR>mn§Om~, qgY, JwOamV, ‘amR>mn§Om~, qgY, JwOamV, ‘amR>mn§Om~, qgY, JwOamV, ‘amR>m
Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&Ðm{dS> CËH$b ~§J &&

qdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§JmqdÜ` {h‘mMb `‘wZm, J§Jm
CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &CÀN>b Ob{YVa§J &
Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &Vd eŵ  Zm‘o OmJo &

Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &Vd eŵ  Am{ef ‘mJo &
Jmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWmJmho Vd O` JmWm

OZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` hoOZ JU ‘§JbXm`H$ O` ho
^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &^maV ^m½` {dYmVm &
O` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` hoO` ho, O` ho, O` ho
O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &O` O` O` O` ho &

- n¡[S>_au ì §̀H$Q>m gwã~mamdw

“^maV ‘mPm Xoe Amho. gmao ^maVr` ‘mPo ~m§Yd AmhoV. ‘mÂ`m Xoemda ‘mPo ào‘ Amho. ‘mÂ`m
XoemVë`m g‘¥X²Y Am{U {d{dYVoZo ZQ>boë`m na§nam§Mm ‘bm A{^‘mZ Amho. Ë`m na§nam§Mm nmB©H$

hmoÊ`mMr nmÌVm ‘mÂ`m A§Jr `mdr, åhUyZ ‘r gX¡d à`ËZ H$arZ.‘r ‘mÂ`m nmbH$m§Mm,
JwéOZm§Mm Am{U dS>rbYmè`m ‘mUgm§Mm ‘mZ R>odrZ Am{U àË òH$mer gm¡OÝ`mZo dmJoZ.

àmUr ‘mÌmda X¶m XmI{dU.
‘mPm Xoe Am{U ‘mPo Xoe~m§Yd `m§À`mer {Zð>m amIÊ`mMr ‘r à{Vkm H$arV Amho. Ë`m§Mo

H$ë`mU Am{U Ë`m§Mr g‘¥X²Yr øm§VM ‘mPo gm¡»` gm‘mdbo Amho.”

à{Vkmà{Vkmà{Vkmà{Vkmà{Vkm
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1.1  1.1  1.1  1.1  1.1  àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

"nwUm©H$ g§»`m B©ídamZr ~Z{dë¶m, ~mH$s gd© H$m_ _mZdmMo " ____ {cAmonmoëS> H«$moZoH$a

Amnco {OdZ g§»`mZo ^éZ Amho. Vw_Mm OÝ_ Pmcoë`m úmUmMr H$ënZm H$am. Vw_À`m AmB©
dS>rcm§Zr Vw_À`m OÝ_mMm doi, Vw_M dOZ, Vw_À`m C§MrMr Zm|X Ho$cr Agoc Am{U AVr_hËdmMo
åhUOo Vw_À`m hmVmMr Am{U nm`mMr ~moQ> _moOcr Agoc. åhUOoM Amnco {OdZ ho g§»`m§Zr nwU©nUo
ì`mncocr Amho.

AmUIr H$moUË`m g§X^m©V Vwåhr g§»`mMm dmna H$aVm?

Amnbo d¶ gm§JÊ¶mgmR>r AmnU g§»¶mMm Cn¶moJ H$aVmo VgoM Amnco CËnÞ _moOÊ`mgmR>r Am{U
IM© Ho$ë`mZ§Va AmnU Ho$cobr ~MVcm _m{hV H$aÊ`mgmR>r g§»`mMm Cn`moJ H$aVmo ̀ m n«H$mao Amnë`m
g§nÎmrMo _moO_mn H$aVmo.

`m YS>çmV AmnU g§»`mMm H$ënZm {df`r _m{hVr KoUma AmhmoV.J{UV {df`mV g§»`mMo nmÌ
_wc ŵV Amho. òWo AmnU g§»`m§Mr g_¥ÜXr Am{U VgoM Ë`m§À`m g§emoYZ Ho$coë`m AmíM ©̀H$maH$
JwUm§{df`r nmhUma AmhmoV.

EH$m H$moS>o nmhþ `m.

Vwåhr ~JrÀ`mV {\$aVm§Zm Vwåhmcm _Y_mem§Mm _mohmoi \w$cmda ~gcocm {Xgcm Agoc.
EH$m n[a[ñWVrMr H$ënZm H$é `m. EH$m n[a[ñWVrMr H$ënZm H$é `m. EH$m n[a[ñWVrMr H$ënZm H$é `m. EH$m n[a[ñWVrMr H$ënZm H$é `m. EH$m n[a[ñWVrMr H$ënZm H$é `m. Oa _Y_memMm Wdm XomZ \w$cmda gma»`m g§» òZo ~gcoco Agoc
Va EH$ _Y_mer CaVo Oa Vo VrZ \w$cmda gma»`m g§» òZo ~gcoco Agoc Va XomZ _Y_mí`m CaVmV.
Oa Vo Mma \w$cm§da ~gco Va VrZ _Y_mí`m CaVmV. Ë`mM à_mUo Ooìhm Vo nmM \w$cmda gma»`m
g§» òZo ~gco Agoc Va EH$ hr _Y_mer CaV Zmhr.

Oa {VWo OmñVrV OmñV 50 _Y_mem Agoc Va _mohmoi _Ü ò {H$Vr _Y_mer AgVrc?

ho H$moS>o {díbofU H$ê$Z gmoS>dw `m.
g_Om _Y_mem§Mr g§»`m  'x' Va H$moS>çmV {Xë`m à_mUo x < 50.

Real Numbers1
dmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶m
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Oa _Y_mem§Zm g_mZ g§»`mZo 5 _mohmoimV {d^mJco Va VoWo EH$hr _Y_mer CaV Zmhr. ̀ mcm
JUr{V` énmV x = 5a + 0 H$mhr Z¡g{J©H$ g§»`mgmR>r 'a'.

Oa _mohmoi cm 4 gma»`m JQ>mV {d^mJco Va 3 _Y_mer CaVmV `mcm x = 4b + 3 H$mhr
Z¡g{J©H$ g§»`m b gmR>r

Oa _mohmoi cm 3 gma»`m JQ>mV {d^mJco Va 2 _Y_mer CaVo `mcm  x = 3c + 2  H$mhr
Z¡g{J©H$ g§»`m c gmR>r

Oa _mohmoi cm 2 gma»`m JQ>mV {d^mJco Va 1 _Y_mer CaVmV `mcm  x = 2d + 1 H$mhr
Z¡g{J©H$ g§»`m d gmR>r

åhUOoM àË òH$ g§X^m©V YZ nwUm©H$    y ( ̀ m CXmhaUmV KoVcoë`m qH$_Vr5, 4, 3 Am{U 2 AZwH«$_o
) Zo x  cm ^mJ {Xë`m OmVo Am{U  'r' ~mH$s amhVo  ( òWo r hm  0, 3, 2 Am{U1 AZwH«$_o ), Oo y noúmm
chmZ Amho ẁŠcrS> ^mJmH$ma à_ò mMm dmna H$éZ `m úmUr AmnU g_rH$aU {c{hVmo.

Amnë`m H$moS>çm H$S>o diw ̀ m ho gmoS>{dÊ`mgmR>r Vw_À`m H$S>o EImXm Cnm` Amho H$m? hmò , Vwåhr
5 À`m JwUH$mMm dmna H$éZ gd© g§X^m©Mm g_mYmZ H$é eH$Vm. H$maU  x = 5a + 0.

Oa EImÚm g§»`mcm 2 Zo ^mJ {Xë`mZ§Va 1 CaV Agoc Va Vr {df_ g§»`m AgVo. `m
g§X^m©_Ü ò 5, 15, 25, 35, 45  BË`mXr. Ë`mM à_mUo Cacoë`m XmoZ g§X^m©gmR>r Vwåhr à`ËZ Ho$co Va
Vwåhmcm 35 {_iVo. H$maU hr g§»`mM eŠ` Amho.

åhUwZ _mohimV 35 _Y_mer AmhoV.
Vw_À`m CÎmamMm nS>Vmim H$é `m.
Ooìhm 35 cm 2  Zo ^mJ {Xcm Va 1 CaVo Ë`mcm Ago {chþ eH$Vmo.

35 = 2 ×  17  + 1

Ooìhm 35 cm 3 Zo ^mJ {Xcm Va 2 CaVo Ë`mcm Ago {chþ eH$Vmo.

35 = 3 ×  11 + 2

Ooìhm 35 cm 4 Zo ^mJ {Xcm Va 3 CaVo Ë`mcm Ago {chþ eH$Vmo.
35 = 4 ×  8 + 3

Am{U Ooìhm 35 cm 5 Zo ^mJ {Xcm Va 0 CaVo Ë`mcm Ago {chþ eH$Vmo.
35 = 5 ×  7 + 0

{ZîH$f© H$mTw> `m. g§~§Y g_mYmZ H$aVm§Zm àË òH$ YZnwUm©H$ a Am{U b À`m OmoS>rgmR>r (^mÁ`
Am{U ^mOH$ AZwH«$_o) Amnë`mcm q Am{U r nwU© g§»`m {_iVo.( ^mJmH$ma Am{U ~mH$s AZwH«$_o

a = bq + r, 0 < r < b
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ho H$amho H$amho H$amho H$amho H$am

Im{cc a Am{U b YZnwUmªH$mÀ`m OmoS>rgmR>r  q Am{U rMr qH$_V _m{hV H$am Á`mZo  a =
bq + r Mo g_mYmZ hmoVo?

  (i)  a = 13,    b = 3 (ii)  a = 8,  b = 80 (iii)   a = 125,  b = 5  (iv)  a = 132,  b = 11

 {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

  darc ho H$am `m àíZmdéZ q Am{U r Mo ñdén _m{hV H$am?

à_òà_òà_òà_òà_ò -1.1 : ( ẁŠcrS> ^mJmH$mamMm nwd©à_òẁŠcrS> ^mJmH$mamMm nwd©à_òẁŠcrS> ^mJmH$mamMm nwd©à_òẁŠcrS> ^mJmH$mamMm nwd©à_òẁŠcrS> ^mJmH$mamMm nwd©à_ò ) : {Xcoë`m a Am{U b nwUm©H$ g§»`mgmR>r  q Am{U r Mr
EH$_od OmoS>r AñVrËdmV AgVo Oo a = bq + r cm g_mYmZ H$aVo. òWo 0 < r < b

hm {ZH$mc gd© àW_ ẁŠcrS>À`m gmVì`m nwñVH$mV Zm|X Ho$cr hmoVr. ẁŠcrS> ^mJmH$ma
AëJmoarX_ `m nwd©à_ò mda AmYmarV Amho. Va AmnU ẁŠcrS> ^mJmH$ma nwd©à_ò mMm dmna H$é `m.

{Xcoë`m XmoZ nwUmªH$m§Mr _.gm.dr. H$mT>Ê`mgmR>r ̀ wŠcrS> ̂ mJmH$ma cKw JwUH$m§Mm dmna hmoVmo.
XomZ YZnwUmªH$ a Am{U b Mr _gmdr d  AgVo Á`mcm a Am{U b XomÝhrZo ̂ mJ OmVmo. ̀ mMr COiUr
H$é `m.

g_Om Vwåhmcm 60 Am{U 100 `m XomZ g§»`mMr _gmdr _m{hV H$am`Mr Amho.

ho AmnU EH$m EH$m H¥$VrZo gmoS>dw `m.
  H¥$Vr

60 go.‘r. Am{U 100 go.‘r. cm§~r Agcoë¶m Am{U g‘mZ é§Xr Agcoë¶m H$mJXmÀ¶m XmoZ
nQ>çm ¿¶m XomÝhr nQ²>Q¶m§Mr cm§~r WmoS>r XoIrc OmJm Z gmoS>Vm ‘moOÊ¶mgmR>r cmJUmè¶m nÅ>rMr
cm§~r ‘m{hV H$aUo.
60 go.‘r. Mr nÅ>r KoD$Z Ë¶mZo 100 go.‘r. nÅ>rMm ‘moOUo. 40 go.‘r. Cacocm ̂ mJ H$mnwZ Q>mH$Uo.
AmVm Vr 40 go.‘r. nÅ>r KodwZ 60 go.‘r. nÅ>rg ‘moOZo. 20 go.‘r. Cacocm ^mJ H$mnwZ Q>mH$m.
AmVm Vmo H$mncocm 20 go.‘r. ̂ mJ KoD$Z 40 go.‘r. ‘moOZo Cacocm 20 go.‘r. ̂ mJ H$mTw>Z Q>mH$Zo
AmVm hm 20 go.‘r. Mm VwH$S>m KodwZ 20 go.‘r. ‘moOZo. XomÝhr VwH$S>o EH$‘oH$m§er OwiVmV ¶mMm
AW© H$mhrM CaV Zmhr.

åhUwZ AmnU gm§Jw eH$Vmo H$s, 20 go.‘r. cm§~rMr nÅ>r hr ‘moR>r nÅ>r Amho. Ë¶mÀ¶m gmhmæ¶mZo
AmnU XomÝhr nQ²>Q>çm§Mr cm§~r WmoS>r XoIrc OmJm Z gmoS>Vm ‘moOw eH$Vmo.
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Imcrc à{H«$ òer OmoS> cmdw `m.

60 Am{U 100 Mr _gmdr ẁŠcrS>À`m nwd©à ò_mZr {_idw `m.

Ooìhm 100 cm 60 Zo ^mJ XoD$ Va 40 CaVmV.

100 = (60 ×  1) + 40

da {Xcoë¶m gwÌmV daÀ`mVrc ~mH$s 40 Zo 60 cm ^mJ XoD$ Am{U ^mJmH$mamÀ`m AëJmoarW‘Zo
{_idw `m. 60 = (40 × 1) + 20

da {Xcoë¶m gwÌmà‘mUo ~mH$s 20 Zo 40 cm ^mJ XoD$ Am{U ^mJmH$mamÀ`m AëJmoarW‘Zo {_idw
`m. 40 = (20 × 2) + 0

òWo ~mH$s ewÝ` Amcocr Amho Am{U AmVm AmnU à{H«$`m g_moa ZoD$ eH$V Zmhr. òWo AmnU
Ago åhUw eH$Vmo H$r, 60 Am{U 100 Mr _gmdr 20 Amho. 60 Am{U 100 À`m Ad`dm§Mr ̀ mXr H$éZ
`m§Mr nS>Vmim H$é eH$Vmo.

AmnUmg Ago AmT>iwZ Amco H$s, 60 Am{U 100 Mm ‘gmdr H$mT>Vm§Zm {Z¶‘~ÜX nm¶è¶m
‘m§S>ë¶m Joë¶m AmhoV.

Mcm AmVm ¶w³crS>Mm AcJmo[aW°‘ ñnï> H$é ¶m g§»¶oMm ‘gmdr ‘m{hV H$aÊ¶mgmR>r
Ogo c Am{U d , c > d, Imcr {Xcoë¶m nm¶è¶m§Mm Adc§~ H$am.

nm¶ar nm¶ar nm¶ar nm¶ar nm¶ar 1 : ¶w³crS> ^mJmH$maMm nwd© à‘o¶  c Am{U d cm cmJw Ho$ë¶mg Amnë¶mcm EH$ {d{eï>
nwUmªH$ g§»¶oMr OmoS>r Amnë¶mg {‘iVo. q Am{U r Oo H$s,  c = dq + r, 0 < r < d AgVo.

nm¶ar nm¶ar nm¶ar nm¶ar nm¶ar 2 : Oa r = 0 c Am{U d Mm d ‘gmdr AgVmo. Oa r ≠  0 Va  d Am{U r cm ¶w³crS>Mm
nwd© à‘o¶ cmJw hmoVmo.

nm¶arnm¶arnm¶arnm¶arnm¶ar 3:  ~mH$r ewÝ¶ ¶oB© n¶ªV hr à{H«$¶m H$am. ¶m pñWVrV ¶oUmam {d^mOH$M ‘.gm.dr. AgVmo.
nwd© à‘o¶ cmJw nS>Vmo H$maU (c, d) Mm ‘gmdr = (d, r) Mm ‘gmdr OoWo (c, d) ‘gmdr  c Am{U

d Mm ‘gmdr Xe©{dVo.

ho H$amho H$amho H$amho H$amho H$am

ẁŠcrS> ^mJmH$ma nwd©à_ò mMm dmna H$éZ Imcrc _gmdr _m{hV H$am?
  (i)  50 Am{U 70 (ii)  96 Am{U 72 (iii)    300 Am{U 550
(iv)  1860 Am{U 2015
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{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

0.12 Am{U 1.2 Mm _gmdr Vwåhr ẁŠcrS> ^mJmH$ma nÜXVrZo _m{hV H$é eH$Vm H$m?
Vw_À`m CÎmamMo g_W©Z H$am?

ẁŠcrS> ^mJmH$mamMm AëJmoarX_ ìXmao _moR>çm g§»`m§Mm _gmdr _m{hV H$aUoM Zìho Va Vo EH$
àm{MZ nÜXVrMm CXmhaU hmoV Agë`m_wio g§JUH$ àmoJ«m_r§J _Ü ò gwÜXm dmnaÊ`mV Amcm Amho.

gwMZm gwMZm gwMZm gwMZm gwMZm :

1. ẁŠcrS> ̂ mJmH$mamMm AëJmoarX_ Am{U nwd© à_ò  EH$m gmo~V EH$ OdiMo g§~§Y ñWm{nV H$aV
Agë`m_wio H$mhr g§X^m©V ẁŠcrS> ^mJmH$mamMm AëJmoarX_ gwÜXm åhUVmV.

2. ẁŠcrS> ^mJmH$ma AëJmoarX_ ho \$º$ YZnwUmªH$mgmR>r gm§JrVcoco Amho. nU Vo gd© nwUmªH$  a
Am{U b ≠  0 gmR>r dmT>dw eH$Vmo. nU Ë`mMr MMm© AmnU òWo H$aUma Zmhr.

g§»`mMm JwUY_© _m{hV H$aÊ`mgmR>r ẁŠcrS> ^mJmH$mamMm Cn`moJ hmoVmo. `m Cn`moOZmMo
H$mhr CXmhaUo Imcr {Xcoco Amho.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 1 : àË òH$ g_ YZnwUmªH$ ho 2q À`m ñdénmV Am{U àË òH$ {df_ YZ nwUmªH$ 2q + 1 À`m
ñdénmV AgVo ho XmIdm òWo q hm EImXm nwUmªH$ Amho.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : g_Om a hm YZnwUmªH$ Amho Am{U  b = 2 Va ̀ wŠcrS> AëJmoarX_ ìXmao  a = 2q + r nwUmªH$
q > 0, Am{U  r = 0 {H§$dm  r = 1, gmR>r H$maU 0 < r < 2.  åhUwZ  a = 2q  qH$dm  2q + 1.

Oa a hm 2q,À`m ñdénmV Agoc Va a  ho g_nwUmªH$ Amho. VgoM EImÚm YZ nwUmªH$ g_ qH$dm
{df_ amhþ eH$Vmo. åhUwZ H$moUVmhr {df_ YZnwUmªH$ 2q + 1 À`m ñdénmV AgVmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : àË òH$ {df_ YZnwUmªH$ ho 4q + 1 qH$dm 4q + 3, À`m ñdénmV AgVo ho XmIdm òWo  q
hm EImXm nwUmªH$ Amho.

gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH : g_Om a hm YZ nwUmªH$ Amho, a Am{U b = 4 da ^mJmH$ma AëJmoarX_ Mm dmna H$é

a = 4q+r, òWo  q > 0 Am{U  0 < r < 4, òWo eŠ` ~mH$s 0, 1, 2 Am{U 3.

åhUOo a hm 4q, 4q + 1, 4q + 2, qH$dm 4q + 3, amhþ eH$Vo. òWo  q  hm ^mJmH$ma Amho. Oa  a
hm {df_ Agoc Va  a hm 4q qH$dm 4q + 2 amhþ eH$V Zmhr (H$maU Vo XmoÝhr hr 2 Zo ^mJ OmUmao
AmhoV.)

åhUwZ H$moUVmhr {df_ YZ nwUmªH$ hm 4q + 1 qH$dm 4q + 3 À`m ñdénmV AgVo.
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               Aä`mgAä`mgAä`mgAä`mgAä`mg - 1.1 - 1.1 - 1.1 - 1.1 - 1.1

1. ImcrcMm _gmdr _m{hV H$aÊ`mgmR>r ẁŠcrS> ^mJmH$ma AëJmoarX_ Mm dmna H$am?

(i)  900 Am{U 270 (ii)  196 Am{U 38220     (iii) 1651 Am{U 2032

2. EImXm {df_ YZ nwUmªH$ ho  6q + 1 qH$dm 6q + 3 qH$dm 6q + 5 À`m ñdénmV AgVo. ho
ẁŠcrS> ^mJmH$ma nwU© à_ò mMm dmna H$éZ {gÜXm H$am òWo q hm EH$ nwUmªH$ Amho.

3. ẁŠcrS> ^mJmH$ma nwU© à_ò mMm dmna H$éZ {gÜX H$am H$s, EImÚm YZ nwUmªH$mMm dJ© hm
3p, 3p + 1 qH$dm 3p + 2 À`m ñdénmV AgVmo.

4. ẁŠcrS> ̂ mJmH$ma nwU© à_ò mMm dmna H$éZ {gÜX H$am H$s, EImÚm YZ nwUmªH$mMm KZ 9 m,
9m + 1 qH$dm 9m + 8 À`m ñdénmV AgVmo.

5. n, n + 2 [H§$dm n + 4 ̀ m _YwZ \$º$ EH$mcM 3 Zo ̂ mJ OmVo ho XmIdm. ̀ oWo  n hm YZ nwUm©H$
Amho.

1.2 1.2 1.2 1.2 1.2      A§H$JUA§H$JUA§H$JUA§H$JUA§H$JUrVmMo _wc^wV à_o`rVmMo _wc^wV à_o`rVmMo _wc^wV à_o`rVmMo _wc^wV à_o`rVmMo _wc^wV à_o`
Amnë`mcm ẁŠcrS> ^mJmH$ma AëJmoarX_ _m{hV Amho. {Xcoë`m a qH$dm b YZ nwUmªH$mgmR>^

q Am{U r Mr EH$_od OmoS>r AñVrËdmV AgVo Oo a = bq + r  cm g_mYmZ H$aVo . òWo 0 < r < b

 {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

  Oa  r = 0, Agoc Va ẁŠcrS> ^mJmH$ma nwd©à_ò   a  = bq + r   _Ü ò a, b  Am{Uo q _Ü ò
H$moUVo g§~§Y Amho?

darc MM} déZ AmnU {ZîH$f© H$mT>Vmo H$s, Oa  a = bq, 'a' cm 'b' Zo ^mJ OmV Agoc Va
AmnU Ago åhUw eH$Vmo H$s, 'b'hm 'a' Mm Ad`d Amho.

CXmhaUmW©   24 =  2  ×  12

  24 =  2  ×  2  ×  6

=  2  ×  2  ×  2  ×  3

Amnë`mcm _m{hV Amho H$s, Oa 24 = 2  ×  12 Va AmnU Ago åhUw eH$Vmo H$s, 2 Am{U
12 ho 24 Mo Ad`d AmhoV. `mcmM AmnU 24 = 2  ×  2  ×  2  ×  3 Ago hr {chþ eH$Vmo. Am{U
Vwåhmcm _m{hVM Amho H$s, ho 24 Mo _wi Ad`d AmhoV.
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AmVm AmnU BVa àH$mao Z¡g{J©H$ g§» òMm g§M 2,3,7,11 Am{U 23 KoD$ Oa AmnU `m n¡H$s
H$mhr [H§$dm gd© g§»`mZm JwUwZ Amnë`m _Vo Ë`mg AZoH$ doim dma§dma ̀ oÊ`mgmR>r AmnU AZ§V _moR>çm
YZnwUmªH$ g§»`m {Z_m©U H$é eH$Vmo. H$mhr CXmhaUo nmhþ `m.

2  ×  3  ×  11 = 66 7  ×  11  ×  23 = 1771
3 ×  7  ×  11  ×  23 = 5313 2  ×  3  ×  7  ×  11  ×  23 = 10626
23  ×  3  ×  73 = 8232 22  ×  3  ×  7  ×  11  ×  23 = 21252
g_Om Vw_À`m _wi g§»`mÀ`m g§J«hmV gd© eŠ` _wi g§»`mMm g_mdoe Amho Ooìhm AmnU Ë`m

g§J«hmVwZ XmoZ qH$dm A{YH$ _wi g§»`m KoVmo Am{U Ë`m§Zm JwUVmo Amnë`mcm JwUmH$mamV _wi g§»`m
g§̀ wº$ g§»`m òVo. åhUwZ eŠ`Vmo gd© àH$mao `m gd© _wi g§»`mMm JwUmH$ma Ho$ë`mg g§̀ wº$ g§»`mMm
AZ§V g§M òVmo.
à_o`à_o`à_o`à_o`à_o`-1.2 : (J{UVr` _wc^wV à_o`) àË`oH$ g§`wº$ g§»`ocm _wi g§»`oÀ`m JwUmH$mamV (Ad`d)(J{UVr` _wc^wV à_o`) àË`oH$ g§`wº$ g§»`ocm _wi g§»`oÀ`m JwUmH$mamV (Ad`d)(J{UVr` _wc^wV à_o`) àË`oH$ g§`wº$ g§»`ocm _wi g§»`oÀ`m JwUmH$mamV (Ad`d)(J{UVr` _wc^wV à_o`) àË`oH$ g§`wº$ g§»`ocm _wi g§»`oÀ`m JwUmH$mamV (Ad`d)(J{UVr` _wc^wV à_o`) àË`oH$ g§`wº$ g§»`ocm _wi g§»`oÀ`m JwUmH$mamV (Ad`d)
ì`º$ H$aVm `oVo Am{U `oUmè`m _wi g§»`oÀ`m H«$_mIoarO ho Ad`d EH$M AgVmV.ì`º$ H$aVm `oVo Am{U `oUmè`m _wi g§»`oÀ`m H«$_mIoarO ho Ad`d EH$M AgVmV.ì`º$ H$aVm `oVo Am{U `oUmè`m _wi g§»`oÀ`m H«$_mIoarO ho Ad`d EH$M AgVmV.ì`º$ H$aVm `oVo Am{U `oUmè`m _wi g§»`oÀ`m H«$_mIoarO ho Ad`d EH$M AgVmV.ì`º$ H$aVm `oVo Am{U `oUmè`m _wi g§»`oÀ`m H«$_mIoarO ho Ad`d EH$M AgVmV.

`m déZ AmnUmg àË òH$ g§̀ wº$ g§» òcm _wi g§» òÀ`m JwUmH$mamÀ`m énmV Ad`d nmS>Vm ̀ oVo.
hm A§H$J{UVr` _wc ŵV {gÜXm§V Amho. H$moUË`mhr g§̀ wº$ g§» òcm Ë`m_Ü ò òUmè`m _wi g§» òMm H«$_
gmoSw>Z _wi g§»`mÀ`m Ad`dmÀ`m JwUmH$mamÀ`m EH$mM énmV Ad`d nmS>Vm òVo. CXm. Ooìhm AmnU
210 Mo Ad`d nmS>Vmo AmnUmg 2  ×  3 ×  5  ×  7 gmaIo 3  ×  5  ×  7  ×  2, òVo qH$dm BVa
H$moUË`mhr eŠ` H«$_mV `m _wi g§»`m {chë`m OmVmV. åhUOoM g§̀ wº$ g§» òZm _wi g§» òÀ`m
JwUmH$mamV \$º$ EH$mM nÜXVrc {c{hVm ̀ oVo. _wi g§»`m H$moUË`m H«$_mV {c{hë`m Joco ho ̀ oWo {deof
ZgVmo.

gm_mÝ`Vm x hr {Xcocr g§̀ wº$ g§»`m Agë`mg Ë`mMo Amd`d AmnU x = p1 × p2 × p3 × ......
Ago nmS>Vmo. òWo p1, p2..., pn `m _wi g§»`m AmhoV. Am{U Ë`m MT>Ë`m H«$_mV {c{hcoë`m AmhoV.
åhUOoM  p1 ≤  p2 ≤ ... ≤ pn.Oa AmnU gma»`m _wi g§»`mZm gmÜ`m ñdénmV Xe©{dco Va Amnë`mcm
_wi g§» òMm KmVm§H$ {_iVmo. EH$Xm AmnU MT>Ë`m H«$_mV {chÊ`mMm {ZU©̀  KoVë`mg Ad`d
nmS>Ê`mMr nÜXV EH$M AgVo CXm.

27300 =  2  ×  2  ×  3  ×  5  ×  5  ×  7  ×  13 = 22  ×  3  ×  52  ×  7  ×  13

ho H$amho H$amho H$amho H$amho H$am
2310 cm _wi Ad`dmÀ`m JwUmH$mamÀ`m énmV ì`º$ H$am? `m g§» òMo Ad`d Vw_Mm {_Ì

H$em [aVrZo nmS>Vmo ho gwÜXm nmhm. Ë`m§Zr Vw_À`m gmaIoM Ad`d nmS>co H$m? Vw_À`m {_ÌmÀ`m
CÎmamdéZ Vw_À`m eodQ>À`m CÎmamMr VnmgUr H$am. ho 3 qH$dm 4 g§» ògmR>r H$éZ nmhm. Vw_Mm
H$m` {ZíH$f© {ZKVmo?

J{UVr` _wc ŵV à_ò  dmné `m.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3.  4n hr g§»`m ¿`m, òWo  n Z¡g{J©H$ g§»`m Amho. 4n À`m eodQ>Mm A§H$ ewÝ` òÊ`mgmR>r òWo
n Mr H$moUVr Var qH$_V Amho H$m? `mMr VnmgUr H$am?

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : H$moUË`mhr Z¡g{J©H$ g§»`m n gmR>r 4n Mm eodQ>Mm A§H$ ewÝ` òÊ`mgmR>r Ë`mg 2 Am{U 5
Zo ̂ mJ Jocm nm{hOo. ̀ mMm AW© 4n À`m _wi Ad`dmV 5 Am{U 2 ̀ m _wi g§»`m Agë`m nm{hOoV na§Vw
ho eŠ` Zmhr H$maU 4n = (2)2n åhUwZ 4n À`m Ad`dmV 2 hr \$º$ EH$M _wi g§»`m Amho. H$maU
5 hr _wi Ad`dmV hOa Zmhr. åhUwZ4n Mm eodQ>Mm A§H$ ewÝ` ̀ oÊ`mgmR>r n gmR>r H$moUVmhr Z¡g{J©H$
g§»`m Zmhr.

A§H$J{UVmÀ`m _wc ŵV {gÜXm§VmdéZ XomZ YZ nwUm©H$ g§»`mMm _gmdr Am{U cgmdr H$gm
H$mT>mdm Vwåhr _mJÀ`m dJm©V AmYrM {eH$cmV. `m nÜXVrcm _wi Ad`d nÜXV åhUVmV. Mcm
Imcrc CXmhaUmdéZ `m nÜXVrMr COiUr H$é `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4.  _wi Ad`d nÜXVrMm Cn`moJ H$éZ 12 Am{U 18 Mm _gmdr Am{U cgmdr H$mT>m.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : AmnUmg 12 = 2  ×  2  ×  3 = 22  ×  31

18 = 2  ×  3  ×  3 = 21  ×  32

(12, 18) Mm _gmdr = 21  ×  31 = 6 = g§» òVrc àË òH$ gm_mÝ` _wi KQ>H$mÀ`mg§» òVrc àË òH$ gm_mÝ` _wi KQ>H$mÀ`mg§» òVrc àË òH$ gm_mÝ` _wi KQ>H$mÀ`mg§» òVrc àË òH$ gm_mÝ` _wi KQ>H$mÀ`mg§» òVrc àË òH$ gm_mÝ` _wi KQ>H$mÀ`m
gdm©V chmZ KmVH$m§Mm JwUmH$magdm©V chmZ KmVH$m§Mm JwUmH$magdm©V chmZ KmVH$m§Mm JwUmH$magdm©V chmZ KmVH$m§Mm JwUmH$magdm©V chmZ KmVH$m§Mm JwUmH$ma

(12, 18) Mm cgmdr = 22  ×  32  = 36 = g§» òVrc àË òH$ _wi Ad`dmÀ`m gdm©Vg§» òVrc àË òH$ _wi Ad`dmÀ`m gdm©Vg§» òVrc àË òH$ _wi Ad`dmÀ`m gdm©Vg§» òVrc àË òH$ _wi Ad`dmÀ`m gdm©Vg§» òVrc àË òH$ _wi Ad`dmÀ`m gdm©V
_moR>çm KmVm§H$mMm JwUmH$ma_moR>çm KmVm§H$mMm JwUmH$ma_moR>çm KmVm§H$mMm JwUmH$ma_moR>çm KmVm§H$mMm JwUmH$ma_moR>çm KmVm§H$mMm JwUmH$ma

darc CXmhaUmdéZ Vw_À`m cúmmV òB©c H$s,  (12, 18) ×  Mr _gmdr  x (12, 18) Mr
cgmdr = 12 × 18. Iao åhUOo H$moUË`mhr XmoZ YZnwUmªH$  a Am{U bgmR>r _gmdr (a, b) ×  cgmdr(a,
b) = a × b. ̀ m déZ nS>Vmim H$é eH$Vmo. ̀ m déZ Oa AmnU XomZ YZnwUmªH$ g§»`mMm _gmdr AmYrM
_m{hV Ho$cm Agoc Va XmoZ g§»`mMm cgmdr _m{hV H$é eH$Vmo

ho H$amho H$amho H$amho H$amho H$am

 _wi Ad`d nÜXVrZo Imcr {Xcoë`m g§»`mÀ`m OmoS>rMo _gmdr Am{U cgmdr _m{hV H$am.

(i)  120, 90 (ii) 50, 60 (iii)  37, 49

 à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am

 ‘n’ Am{U 'm'  EImXr Z¡g{J©H$ g§»`mgmR>r 3n ×  4m  ho 0 qH$dm 5 A§H$mZo eodQ> hmoD$
eH$V Zmhr ho XmIdm.

SCERT TELA
NGANA



Real NumbersReal NumbersReal NumbersReal NumbersReal Numbers

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

99999

               Aä`mgAä`mgAä`mgAä`mgAä`mg - 1.2 - 1.2 - 1.2 - 1.2 - 1.2

1. àË òH$ g§» òcm Ë`mÀ`m _wi g§» òÀ`m Ad`dmÀ`m énmV ì`º$ H$am.
(i) 140 (ii) 156 (iii) 3825 (iv) 5005 (v) 7429

2. Imcrc nwUmªH$mMm _wi Ad`d nÜXVrMm dmna H$éZ cgm{d Am{U _gm{d H$mT>m.
(i) 12, 15 Am{U 21 (ii) 17, 23, Am{U 29 (iii) 8, 9 Am{U 25

(iv) 72  Am{U 108 (v) 306 Am{U 657

3. H$moUË`mhr n Z¡g{J©H$ g§» ògmR>r 6n Mm eodQ> 0 A§H$mZo hmoVmo H$m Zmhr VnmgUr H$am.
4. 7 ×  11 ×  13 + 13  Am{U 7 ×  6 ×  5 ×  4 ×  3 ×  2 ×  1 + 5 `m g§̀ wº$ g§»`m AmhoV.

H$maU ñnï> H$am.
5. (17 ×  11 ×  2) + (17 ×  11 ×  5) hr g§̀ wº$ g§»`m Amho ho Vwåhr H$go XmIdmc? ñnîQ> H$am.
6.  6100 Mm eodQ>Mm A§H$ H$moUVm Amho?

AmVm A§H$JUr{V` _wc ŵV {gÜXm§VmMm Cn`moJ dmñVd g§»`mMm nwU© Aä`mg nwT>o H$aÊ`mgmR>r
H$é. àW_ n[a_ò  g§»`mMm Xem§g {dñVma H$oìhm I§S>rV Am{U Ho$ìhm AI§S> AmdVu g§»`m hmoVmo ho
_m{hV H$aÊ`mgmR>r `m nÜXVrMm Cn`moJ hmoVmo. Z§Va 2 , 3 Am{U 5  Aem H$mhr g§»`mMm
n[a_ò Vm {gÜX H$aÊ`mgmR>r `mMm Cn`moJ H$é.
1.2.21.2.21.2.21.2.21.2.2  n[a_ò  g§»`m Am{U Ë`mMm Xem§g {dñVma én n[a_ò  g§»`m Am{U Ë`mMm Xem§g {dñVma én n[a_ò  g§»`m Am{U Ë`mMm Xem§g {dñVma én n[a_ò  g§»`m Am{U Ë`mMm Xem§g {dñVma én n[a_ò  g§»`m Am{U Ë`mMm Xem§g {dñVma én

_mJrc dJm©V AmnU nwUm©H$m§À`m H$mhr JwUY_mªMr MMm© Ho$cr {Xcoë`m nwUmªH$mMr AJmoXaMr d
Z§VaMr g§»`m Vwåhr H$go R>adVm? nwUmªH$mÀ`m AJmoXaMr qH$dm Z§VaÀ`m nwUmªH$m_Ü ò 1 Mm \$aH$
AgVmo. `mMr Vwåhmcm AmR>dU H$amdr cmJUma. Am{U `m JwUY_m©À`m AmYmamda  Vwåhr nm{hOo
Agcocr nwUmªH$ {_idw eH$Vm. Vwåhmcm nwT>rc g§»`m qH$dm _mJrc g§»`m emoYÊ`mgmR>r {Xcoë`m
g§» òVwZ 1 g§»`m ~oarO qH$dm dOm Ho$ë`mZo {_iVo.

0 Am{U 1 qH$dm 1 Am{U 2 BË`mXr ...... _Ü ò g§»`m Agw eH$VmV ̀ mMr Vwåhr Anoúmm H$é
eH$Vm H$m? Am{U Ë`mcm H$m` åhUVmV? Ë`m§Zm n[a_ò  g§»`m åhUVmV.

n[a_ò  g§»`m `m Xem§e Amd¥Îmr qH$dm Xem§e AZmd¥Îmr, nwZamdVu Xem§e {dñVma _Ü ò
AgVmV ho Vwåhr 9 ì`m dJm©V {eH$cmV òWo AmnU  p

q
(q ≠ 0)  cm n[a_ò  g§»`m åhUwZ Ooìhm p

q
Xem§e Amd¥Îmr AgVo Ooìhm p

q
 Xem§e AZmd¥Îmr, nwZamdVu AgVo. H$mhr CXmhaUmìXmao ho {dMmamV

KoD$ `m.

Imcrc n[a_ò  g§»`m {dMmamV KoD$ `m.

(i) 0.375 (ii) 1.04 (iii) 0.0875 (iv) 12.5
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AmVm Ë`m§Zm  
p
q À`m ñdénmV ì`º$ H$am.

 (i)  
3

375 3750.375
1000 10

= = (ii)   
2

104 1041.04
100 10

= =

(iii)  
4

875 8750.0875
10000 10

= = (iv)  
1

125 12512.5
10 10

= =

AmnUmg {XgwZ ̀ oVo H$s, AmnU KoVcoë`m gd© I§S>rV Xem§emcm n[a_ò  g§» òÀ`m énmV ì`º$
H$aVm ̀ oVo Á`m§Mm N>oX 10 À`m KmVm§H$mÀ`m énmV Amho. AmVm A§emMo Am{U N>oXmMo _wi Ad`d nmSw>Z
Ë`mg g§úmrá énmV ì`º$ H$é.

AmVm (i)
3

3 3 3 3

375 3 5 30.375
10 2 5 2

×
= = =

×

(ii)
3

2 2 2 2

104 2 13 261.04
10 2 5 5

×
= = =

×

(iii)
3

4 4 4 4

875 5 7 70.0875
10 2 5 2 5

×
= = =

× ×

(iv)
3125 512.5

10 2 5
= =

×

darc g§» òÀ`m N>oXm_Ü ò Vwåhmcm H$moUVo Var Z_wZo AmT>ico H$m? Ooìhm Xem§e g§{úmá énmV
{c{hco AgVm  p Am{U q gh_wi dmQ>VmV Am{U N>oX  ( åhUOoM q) hm 2 À`m KmVm§H$mÀ`m qH$dm 5
À`m KmVm§H$mÀ`m qH$dm XomÝhrÀ`m KmVm§H$mÀ`m énmV AmT>iwZ òVo H$maU 10 Mm KmVm§H$ hm 2 Am{U
5 À`m KmVm§H$mÀ`m JwUmH$mamÀ`m énmV AgVo Á`mMr AmnU _wc ŵV A§H$J{UVr` à_ò m_Ü ò MMm© Ho$cr
hmoVr.

darc CXmhaUm déZ Xem§e {dñVma Agcocr H$moUVrhr dmñVd g§»`m Or I§S>rV Amho. Ë`mg
n[a_ò  g§» òÀ`m énmV ì`º$ H$é eH$Vmo. Á`mMm N>oX 2 qH$dm 5 qH$dm XomÝhr À`m KmVm§H$mÀ`m énmV

AgVmo. åhUwZ Ooìhm AmnU Aem n[a_ò  g§»`mcm
p
q  À`m ñdénmV {c{hVmo, OoWo q  Mo _wi Ad`d

2n5m, À`m énmV AgwZ n, m `m H$mhr F$UahrV nwUmªH$ g§»`m AmhoV.

`mg AmnU {gÜXmVm§À`m énmV Imcrc [aVrZo ì`m»`m H$é eH$Vmo.
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à_ò  à_ò  à_ò  à_ò  à_ò  -1.3 : g_Om g_Om g_Om g_Om g_Om x hr I§S>rV Xem§e énmVrc n[a_o` g§»`m Agoc Va hr I§S>rV Xem§e énmVrc n[a_o` g§»`m Agoc Va hr I§S>rV Xem§e énmVrc n[a_o` g§»`m Agoc Va hr I§S>rV Xem§e énmVrc n[a_o` g§»`m Agoc Va hr I§S>rV Xem§e énmVrc n[a_o` g§»`m Agoc Va x  cm  cm  cm  cm  cm p
q
 À`m À`m À`m À`m À`m

énmV ì`º$ H$é eH$Vmo. `oWo énmV ì`º$ H$é eH$Vmo. `oWo énmV ì`º$ H$é eH$Vmo. `oWo énmV ì`º$ H$é eH$Vmo. `oWo énmV ì`º$ H$é eH$Vmo. `oWo p Am{UAm{UAm{UAm{UAm{U q gh_wi g§»`m AgwZ gh_wi g§»`m AgwZ gh_wi g§»`m AgwZ gh_wi g§»`m AgwZ gh_wi g§»`m AgwZ  q  Mm _wi Ad`d  Mm _wi Ad`d  Mm _wi Ad`d  Mm _wi Ad`d  Mm _wi Ad`d 2n5m À`m À`m À`m À`m À`m
énmV Amho `oWoénmV Amho `oWoénmV Amho `oWoénmV Amho `oWoénmV Amho `oWo n, m ho F$UahrV nwUmªH$ AmhoV.ho F$UahrV nwUmªH$ AmhoV.ho F$UahrV nwUmªH$ AmhoV.ho F$UahrV nwUmªH$ AmhoV.ho F$UahrV nwUmªH$ AmhoV.

ho H$amho H$amho H$amho H$amho H$am

Imcrc I§S>rV Xem§gmg 
p
q  À`m énmV {chm  q≠0 Am{U p, q ̀ m gh_wi g§»`m AmhoV?

(i) 15.265 (ii) 0.1255 (iii) 0.4 (iv) 23.34          (v) 1215.8

`m nÜXVrV N>oXm{df`r Vwåhr H$m` {ZîH$f© H$mT>Vm?

Vwåhmcm `m Jmoï>rMo AmíM ©̀ dmQ>V Agoc. Oa n[a_ò  g§»`m 
p
q À`m énmV AgwZ q Mm _wi

Ad`d 2n5m À`m énmV Amho. ̀ oWo n, m ̀ m F$UahrV nwUmªH$, Va 
p
q  cm I§S>rV Xem§g én AgVo H$m?

`m déZ AmnU 
p
q ,énmV n[a_ò  g§»`m Amho.  q hr 2n5m À`m énmV AgwZ ̀ mg g_Vwë` 

a
b ,

À`m énmVrc n[a_ò  g§»`m `mV b hm 10 Mm KmVm§H$ Amho. `mMo {Z[aúmU H$aÊ`mgmR>r naV darc
CXmhaUmH$S>o OmD$ `m.

(i)
325 5 125 12.5

2 2 5 10
= = =

×
(ii)

3

2 2 2 2

26 26 13 2 104 1.04
25 5 2 5 10

×
= = = =

×

(iii)
3

3 3 3 3

3 3 3 5 375 0.375
8 2 2 5 10

×
= = = =

×
(iv)

3

4 4 4 4

7 7 7 5 875 0.0875
80 2 5 2 5 10

×
= = = =

× ×

`m CXmhaUmdéZ AmnUmg 
p
q , À`m énmVrc n[a_ò  g§» òMm ~Xc a

b  énmVrc g_Vwë`

g§» òÀ`m n[a_ò  énmV ~Xc H$gm KS>Vmo. ho {XgwZ òVo. `mV q ho 2n5m, À`m énmV Amho. hm a
b hm b

10 Mm KmVm§H$ Amho. åhUwZ Aem n[a_ò  g§»`m§Mm X§emg {dñVma I§S>rV AmnU 
p
q À`m énmVrc n[a_ò

g§»`m _m{hV H$é eH$Vmo. `mV  q hm 10 Mm KmVm§H$ AgwZ I§S>rV Xem§g énmV Amho.
åhUwZ AmnUmg {XgwZ òVo H$s, {gÜXm§V 1.3 Mm ì`Ë`mg gwÜXm gË` AgwZ Ë`mg Imcrc

à_mUo gm§JVm òVo.

AmnU Amncm {ZîH$f© Am¡nMm[aH$ nUo Imcr _m§Sw> eH$Vmo.AmnU Amncm {ZîH$f© Am¡nMm[aH$ nUo Imcr _m§Sw> eH$Vmo.AmnU Amncm {ZîH$f© Am¡nMm[aH$ nUo Imcr _m§Sw> eH$Vmo.AmnU Amncm {ZîH$f© Am¡nMm[aH$ nUo Imcr _m§Sw> eH$Vmo.AmnU Amncm {ZîH$f© Am¡nMm[aH$ nUo Imcr _m§Sw> eH$Vmo.
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{gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V 1.3 : n, m F$UoÎma nwUm©H$ g§»`m AgwZ F$UoÎma nwUm©H$ g§»`m AgwZ F$UoÎma nwUm©H$ g§»`m AgwZ F$UoÎma nwUm©H$ g§»`m AgwZ F$UoÎma nwUm©H$ g§»`m AgwZ q Mo _wi Ad`dmMo én  Mo _wi Ad`dmMo én  Mo _wi Ad`dmMo én  Mo _wi Ad`dmMo én  Mo _wi Ad`dmMo én 2n5m, Amho. Va  Amho. Va  Amho. Va  Amho. Va  Amho. Va  x

= 
p
q  hr n[a_ò  g§»`m hmoVo. `mV hr n[a_ò  g§»`m hmoVo. `mV hr n[a_ò  g§»`m hmoVo. `mV hr n[a_ò  g§»`m hmoVo. `mV hr n[a_ò  g§»`m hmoVo. `mV x cm I§S>rV Xem§g én AgVo. cm I§S>rV Xem§g én AgVo. cm I§S>rV Xem§g én AgVo. cm I§S>rV Xem§g én AgVo. cm I§S>rV Xem§g én AgVo.

ho H$amho H$amho H$amho H$amho H$am

Imcrc n[a_ò  g§»`m§Zm 
p
q , À`m énmV {chm. `mV q ho 2n5m À`m énmV AgwZ n, m `m

F$UoÎma nwUmªH$ g§»`m AmhoV Am{U Z§Va Ë`m g§»`m§Zm Ë`m§À`m Xem§g énmV {chm.

(i) 
3
4 (ii)  

7
25 (iii) 

51
64 (iv)  

14
25 (v)  

80
100

1.2.2 1.2.2 1.2.2 1.2.2 1.2.2 n[a_o` g§»`oVrc AI§S>, AmdVu Xem§g:n[a_o` g§»`oVrc AI§S>, AmdVu Xem§g:n[a_o` g§»`oVrc AI§S>, AmdVu Xem§g:n[a_o` g§»`oVrc AI§S>, AmdVu Xem§g:n[a_o` g§»`oVrc AI§S>, AmdVu Xem§g:

AI§S> Am{U AmdVu Xem§g Xem§g énmV Agcoë`m n[a_ò  g§»`m ¿`m. nwÝhm

EH$Xm `m CXmhaUmH$S>o H$m` hmoV Amho Vo nhm. 1
7 . À`m Xem§g ~XcmH$S>o nhm.

1
7 À`m Xem§g ~Xcm H$S>o nhm.
1
7 = 0.1428571428571 ..... AI§S> Am{U AmdVu Xem§g Amho.

^mJmH$mamV '142857' Mm AmdYr AmdVu Amho.cúmmV ¿`m H$s, N>oX  7 hm 2n5m

À`m énmV Amho.

ho H$amho H$amho H$amho H$amho H$am

Imcrc n[a_ò  g§»`m§Zm X§emgmV {chm Am{U ^mJmH$mamVrc AmdVu
A§H$m§Mm AdYr _m{hV H$am.

(i) 
1
3 (ii)

2
7 (iii)

5
11 (iv)

10
13

darc CXmhaUmdéZ Am{U " ho H$am' ̀ m déZ AmnU Imcrc à_mUo gm§Jw
eH$Vmo.

{gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V{gÜXm§V-1.5 : g_Omg_Omg_Omg_Omg_Om x = 
p
q  hr n[a_ò  g§»`m AgwZhr n[a_ò  g§»`m AgwZhr n[a_ò  g§»`m AgwZhr n[a_ò  g§»`m AgwZhr n[a_ò  g§»`m AgwZ q Mm _wi Ad`dMm _wi Ad`dMm _wi Ad`dMm _wi Ad`dMm _wi Ad`d 2n5m

À`m énmV AgwZ À`m énmV AgwZ À`m énmV AgwZ À`m énmV AgwZ À`m énmV AgwZ  n, m `m F$UmoVa g§»`m Agoc Va `m F$UmoVa g§»`m Agoc Va `m F$UmoVa g§»`m Agoc Va `m F$UmoVa g§»`m Agoc Va `m F$UmoVa g§»`m Agoc Va  x cm AI§S> AmdVu Xem§g én AgVo. cm AI§S> AmdVu Xem§g én AgVo. cm AI§S> AmdVu Xem§g én AgVo. cm AI§S> AmdVu Xem§g én AgVo. cm AI§S> AmdVu Xem§g én AgVo.
darc MM}déZ AmnU {ZíH$f© H$mTw> eH$Vmo H$s,n[a_ò  g§»`m hr I§S>rV qH$dm AI§S> AmdVu AgVo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.  àË`úm ̂ mJmH$ma Z H$aVm d[ac {gÜXmVm§Mm Cn`moJ H$éZ Imcrc n[a_ò  g§»`m I§S>rV
qH$dm AI§S> AmdVu X§emg Amho H$m? Vo gm§Jm.

0.1428571
7 1.0000000

7

30
28

20
14

6 0
56

40
35

50
49

10
7
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(i) 
16
125 (ii)

25
32 (iii) 

1 0 0
8 1 (iv) 

41
75

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i)  3

16 16 16
125 5 5 5 5

= =
× ×

 I§S>rV Xem§g

(ii)  5

25 25 25
32 2 2 2 2 2 2

= =
× × × ×

 I§S>rV Xem§g (iii)  4

100 100 10
81 3 3 3 3 3

= =
× × ×

 AI§S, AmdVu

(iv)  2

41 41 41
75 3 5 5 3 5

= =
× × ×

 AI§S, AmdVu Xem§g

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6.  Imcrc n[a_ò  g§»`m§Zm dmñV{dH$ ^mJmH$ma Z H$aVm Xem§g énmV {chm.

(i) 
35
50 (ii)

21
25 (iii) 

7
8

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i)  1

35 7 5 7 7 0.7
50 2 5 5 2 5 10

×
= = = =

× × ×

(ii)  
2

2 2 2 2

21 21 21 2 21 4 84 0.84
25 5 5 5 5 2 5 2 10

× ×
= = = = =

× × × ×

(iii)  ( ) ( ) ( )

3

3 33 3 3

7 7 7 7 5 7 25 875 0.875
8 2 2 2 2 2 5 2 5 10

× ×
= = = = = =

× × × ×

               Aä¶mg - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. Imcrc n[a_ò  g§»`m§Zm Ë`m§À`m Xem§g énmV {chm Am{U H$moUË`m I§S>rV Am{U H$moUË`m

AI§S>, AmdVu Xem§g Vo gm§Jm.

(i) 
3
8 (ii)

229
400 (iii) 

14
5 (iv) 

2
11 (v)  

8
125

2. dmñV{dH$ ̂ mJmH$ma Z H$aVm Imcrc n[a_ò  g§»`m§Zm I§S>rV Xem§g én qH$dm AI§S>, AmdVu

Xem§g én AgVo Vo gm§Jm.

(i) 
13

3125      (ii)
11
12    (iii)   

64
455     (iv)  

15
1600       (v)

29
343

(vi) 3 2

23
2 5⋅     (vii) 2 7 5

129
2 5 7⋅ ⋅

   (viii)  
9

15      (ix)  
36

100       (x)  
77
210

3. {gÜXm§V 1.1 Mm Cn`moJ H$éZ, Imcrc n[a_ò  g§»`m§Zm Xem§g énmV {chm.

(i) 
13
25 (ii) 

15
16 (iii) 3 2

23
2 .5 (iv) 2 2

7218
3 .5 (v)  

143
110
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4. Imcr H$mhr dmñVd g§»`mMo Xem§g én {Xcoco AmhoV. àË òH$ g§X^m©V Vr g§»`m n[a_ò  Amho

qH$dm Zmhr `mMm {ZU©̀  H$am. Oa Vr n[a_ò  g§»`m AgwZ 
p
q À`m énmV ì`º$ Ho$cr AgoV

Va  q À`m _wi Ad`dm§{df`r Vw_Mo åhUUo H$m` Amho?
(i) 43.123 (ii) 0.12011200112000101... (iii) iv)

1.3  1.3  1.3  1.3  1.3   An[a_o` g§»`m An[a_o` g§»`m An[a_o` g§»`m An[a_o` g§»`m An[a_o` g§»`m
9 ì`m dJm©V AmnU An[a_ò  g§» òMr àñVmdZm Am{U Ë`m§Mo H$mhr JwUY_© Vwåhr nm{hco

Ë`m§À`m AñVrËdm {df`r AmnU {eH$cmoo VgoM n[a_ò  Am{U An[a_ò  g§»`m {_iwZ dmñVd g§»`m
H$em ~ZVmV. ho nU AmnU nm{hco g§»`m aofoda An[a_ò  g§»`mZm H$em XmIdmdo ho nU AmnU
{eH$cmo. H$mhr Agmo AmnU Vo An[a_ò  AmhoV ho {gÜX Ho$coco Zmhr. ̀ oWo AmnU 2, 3, 5 Am{U

p  ho An[a_ò  AmhoV ho {gÜX H$aUma AmhmoV. òWo p hm _wig§»`m Amho. `mgmR>r AmnU
A§H$J{UVr` _wc ŵV à_ò mMm dmna H$aUma AmhmoV.

p Am{U  q ̀ m nwUmªH$ g§»`m AgwZ q ≠ 0 Va  
p
q  À`m énmV Zgcoë`m g§»`mZm An[a_ò  g§»`m

("Q1" qH$dm  "S") åhUVmV. `mMr COiUr H$am.Vwåhmcm _m{hV Agcoë`m An[a_ò  g§»`mMr CXm.
22, 3, 15, , ,
3

π −  0.10110111011110…, BË`mXr

 2  ho An[a_ò  g§»`m Amho. ho {gÜX H$aÊ`mAmYr J{UVmÀ`m _wc ŵV à_ò mda AmYmarV
{gÜXVoMr gm§JVm ({dYmZ) `m H$S>o cúm {Xco nm{hOo.

à_òà_òà_òà_òà_ò -1.6 : g_Omg_Omg_Omg_Omg_Om p hr _wi g§»`m AgwZ, Oahr _wi g§»`m AgwZ, Oahr _wi g§»`m AgwZ, Oahr _wi g§»`m AgwZ, Oahr _wi g§»`m AgwZ, Oa a2 cm cm cm cm cm p Zo {Zeof ^mJco Zo {Zeof ^mJco Zo {Zeof ^mJco Zo {Zeof ^mJco Zo {Zeof ^mJco ( `m`m`m`m`m a hr YZ nwUmªH$hr YZ nwUmªH$hr YZ nwUmªH$hr YZ nwUmªH$hr YZ nwUmªH$
Amho.) AgVmAmho.) AgVmAmho.) AgVmAmho.) AgVmAmho.) AgVm a cm cm cm cm cm p Zo {Zeof ^mJ OmVmo. Zo {Zeof ^mJ OmVmo. Zo {Zeof ^mJ OmVmo. Zo {Zeof ^mJ OmVmo. Zo {Zeof ^mJ OmVmo.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : g_Om a hr H$moUVrhr nwUmªH$ g§»`m Agë`mg a Mo _wi Ad`d Imcrc àH$mao AgVmV.

a = p1p2 … pn, `mV p1, p2, …., pn _wi g§»`m AmhoV.
åhUwZ a2 = (p1p2 … pn) (p1p2 … pn) = p2

1p
2

2 … p2
n.

AmVm  a2 cm p Zo {Zeof ^mJ OmVmo ho {Xcoco Amho. åhUwZ J{UVmÀ`m _wc ŵV {gÜXm§VmdéZ
phm a2Mm EH$ _wi Ad`d Amho, Am{U  a2 Mo _wi Ad`d \$º$  p1  p2 … pn. AmhoV. åhUwZ p hm p1,

p2, … pnMm EH$ Ad`d Amho.
AmVm,p1p2 … pn, Mm p hm EH$ Ad`d Agë`m_wio Vmo a cm {Zeof ^mJVmo.

 43.12 0.63
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ho H$am
p= 2, p = 5 Am{U a2 = 1, 4, 9, 25, 36, 49, 64 Am{U 81 gmR>r d[ac {dYmZmÀ`m {gÜXVoMr

VnmgUr H$am.

AmVm, AmnU 2  hr An[a_ò  g§»`m Amho. ho {gÜX H$é eH$Vmo. Aem {gÜXVoV AmnU
{damoYm^mg `mMm Cn`moJ H$aV Amhmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7.  2  hr An[a_o` g§»`m Amho, ho {gÜX H$am.hr An[a_o` g§»`m Amho, ho {gÜX H$am.hr An[a_o` g§»`m Amho, ho {gÜX H$am.hr An[a_o` g§»`m Amho, ho {gÜX H$am.hr An[a_o` g§»`m Amho, ho {gÜX H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : {gÜXVoÀ`m {damoYm^mgmdéZ J¥hrV Yam {H$, 2  hr n[a_ò  g§»`m Amho.

Oa Vr n[a_ò  g§»`m Agë`mg XmoZ nwUmªH$ g§»`m r Am{U s  (s≠ 0) {VMo Ad`d AgVmV. 2  = 
r
s

. Oa 1 {edm` r Am{U s cm gm_mB©H$ Ad`d AgVmV. Z§Va AmnU ‘hÎm‘ gm_mÝ` Ad`dmìXmao

^mJ {Xcm AgVm AnUmg 2  = 
a
b  òVo. `mV a Am{U b gh_wi AmhoV.

åhUwZ b 2 = a.

XmoÝhr ~mOw§Mm dJ© Ho$ë`mg 2b2 = a2 òVo. åhUwZ a2 cm 2 Zo {Zfoe ^mJ OmVmo.
`mg AmnU a = 2c Ago {chþ eH$Vmo.  AmVm, à‘o¶ 1.6 déZ Oa a2 cm 2 Zo ̂ mJ Joë`mga
cm gwÜXm OmVmo.
 a À`m EodOr a2 _m§S>ë`mg AmnUmg (2b2 ) OoUo H$éZ 2b2 = 2c2 , åhUOo b2 = 2c2 `m AW©

Agm H$s,
b2 cm 2 Zo ̂ mJ OmVmo. Am{U åhUwZ bcm 2 Zo ̂ mJ OmVmo. ( {dYmZ 1 _Yrc p= 2)(H$m?)
åhUwZ a Am{U b XmoÝhrMm 2 hm gm_mB©H$ Ad`d AmhoV.
na§Vw `m {damoYm^mgmdéZ a Am{U b gh_wi g§»`m AmhoV.
AmnU 2  hr n[a_ò  g»`m Amho. ̀ m à{VnmXZo _wio {damoYm^mg {Z_m©U hmoVmo. åhUOo AmnU

g_Ococo MwH$sMo Amho. åhUwZ AmnU {ZíH$f© H$mTw> eH$Vmo. H$s, 2  hr An[a_ò  g§»`m Amho.gmYmaUV:d
hr YZ nwUmªH$ g§»`m AgwZ BVa H$moUË`mhr nwUmªH$mMm dJ© hmoV Zgë`mg d  cm AmnU An[a_ò
g§»`m åhUwZ gm§Jw eH$Vmo. `m g§X^m©V  6, 8, 15 24  BË`mXr An[a_ò  g»`m AmhoV.

_mJrc dJm©V {eH$ë`m à_mUo.
• EH$ n[a_ò  Am{U An[a_ò  g§»`mMr ~oarO qH$dm dOm~mH$s Ho$ë`mg An[a_ò  g§»`m òVo.
• EH$m eÝ òVa n[a_ò , An[a_ò  g§»`mMm JwUmH$ma qH$dm ^mJmH$ma An[a_ò  g§»`mM òVo.
AmnU òWo H$mhr {deof g§X^m©V {gÜX H$é `m.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8.  5 – 3  hr An[a_ò  g§»`m Amho {gÜX H$am.
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : g_Om Amnë`m {gÜXVo {déÜX 5 – 3  hr n[a_ò  g§»`m Amho.

åhUOo AmnU a Am{U b gh_wimg (b ≠ 0) , 5 –  3  = 
a
b  Aem [aVrZo _m{hV H$é eH$Vmo.

åhUwZ, 5 – 
a
b   = 3

g_rH$aUmMr nwZa©_m§S>Ur Ho$ë`mg, 3  = 5 
5a b a

b b
−

− = òVo....(1)

 a Am{U b nwUmªH$ Agë`m_wio g_rH$aU 1 Mo  RHS 5
a
b

−  hr n[a_ò  ̀ oVo åhUwZ LHS 3  ho

gwÜXm n[a_ò  g§»`m Amho.
na§Vw 3  hr An[a_ò  g§»`m Amho. hr dmñV{dH$ {déÜXVm Amho.
`m {déÜXVoZwgma 5 – 3  hr n[a_ò  g§»`m Amho, Ago AmnU J¥hrV Yacoco MwH$sMo R>aVo.

åhþUZ AmnU {ZíH$f© H$mTw> eH$Vmo
H$s, 5 – 3   hr An[a_ò  g§»`m Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9.  3 2  hr An[a_ò  g§»`m Amho, ho {gÜX H$am.
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH  : Amnë`m {gÜXVo {déÜX 3 2  hr n[a_ò  g§»`m Amho, J¥hrV Yam.

åhUOo a Am{U b `m gh_wim§Zm (b ≠ 0)  3 2  = 
a
b Aem [aVrZo _m{hV H$é eH$Vmo.

nwZ _m§S>Ur Z§Va  2 = 3
a
b òVo.

3
a
b hr n[a_ò  Am{U 2  hr n[a_ò  g§»`m Amho. H$maU 3, a Am{U b ho nwUm§©H$ AmhoV.

na§Vw 2   hr An[a_ò  Agë`m_wi hm {déÜXVm Amho.
åhUwZ 3 2  An[a_ò  g§»`m Amho. Agm {ZíH$f© AmnU H$mTw> eH$Vmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-10.  2  + 3  hr An[a_ò  g§»`m Amho, {gÜX H$am.
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : g_Om 2  +  3   hr n[a_ò  g§»`m Amho.

Oa 2  + 3  = 
a
b , `mV a, b nwUmªH$ AgwZ  b ≠ 0 Amho.

åhþUZ 2 =  
a
b – 3  .

XmoÝhr ~mOw§Zm dJ© Ho$ë`m§Zr
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2

22 3 2 3a a
b b

= + −  òVo.

nwZ©_m§S>Ur Ho$ë`mg

   
2

2

2 3 3 2a a
b b

= + −   =
2

2 1a
b

+         
2 2

3
2

a b
ab
+

=

a, b nwUmªH$ Agë`m_wio  
2 2

2
a b

ab
+  hr n[a_ò  g§»`m Amho. Am{U åhUwZ 3  n[a_ò  Amho.

3 hr An{a_ò  Amho.  hm {damoYm^mg Amho. åhþUZ 2 3+  hr An[a_ò  Amho.
gwMZm:gwMZm:gwMZm:gwMZm:gwMZm:
1. XmoZ An[a_ò  g§»`m§Mr ~oarO An[a_ò  AgÊ`mMr JaO Zmhr.

CXmhaUmW© Oa a = 2  Am{U b = 2− , Va a Am{U b XmoÝhr An[a_ò  g§»`m AmhoV. na§Vw  a
+ b = 0 hr n[a_ò  g§»`m Amho.

2. XmoZ An[a_ò  g§»`mMm JwUmH$ma An[a_ò  g§»`mM òVo ho JaO Zmhr.
CXm. a = 2 Am{U b = 8 , Va a Am{U b An{a_ò  g§»`m AmhoV. na§Vw
ab = 16  = 4 hr n[a_ò  g§»`m Amho.

               Aä`mg - 1.4 - 1.4 - 1.4 - 1.4 - 1.4

1.   Imcrc g§»`m An{a_ò  AmhoV, ho {gÜX H$am.

(i)  
1
2 (ii)  3  + 5 (iii) 6 + 2 (iv) 5 (v)  3 + 2 5

2. p, q _wi g§»`m Agë`mg p q+  An[a_ò  g§»`m AmhoV, ho {gÜX H$am.

1.41.41.41.41.4 KmVm§H$mMr COiUr KmVm§H$mMr COiUr KmVm§H$mMr COiUr KmVm§H$mMr COiUr KmVm§H$mMr COiUr (E(E(E(E(EXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALSXPONENTIALS R R R R REVISTEDEVISTEDEVISTEDEVISTEDEVISTED)))))

AmnUmg ‘m{hV Amho H$s,  a' ¶m g§»¶oMm KmVm§H$ an' ¶mMm AW© KmVm§H$  'n'  doim 'a' Mm JwUmH$ma
Am{U  'n' g§»¶o BVHo$ Ad¶d Xe©{dVmo.

åhUOoM factors−

= ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅ ⋅���	��

n

n

a a a a a

20, 21, 22, 23 .............. ho 2 Mo KmVm§H$
30, 31, 32, 33 ............... ho 3 Mo KmVm§H$
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AmnUmg ‘m{hV Amho H$s, 81 cm KmVm§H$mÀ¶m énmV  34 Ago {c{hVm ¶oVo, åhUOo  '4' hm
KmVm§H$ Am{U 3 nm¶m Amho. " 81 hm 3 nm¶m Agcocm 4 Wm KmV Amho.

KmVm§H$mÀ¶m {Z¶‘m§Zm AmR>dm.
Oa a, b dmñVd g§»¶m AgVrc a ≠  0, b ≠  0 Am{U m, n ho nwUmªH$ Amho Va

(i) am. an = am+n;   (ii) (ab)m = am.bm (iii) 
⎛ ⎞ =⎜ ⎟
⎝ ⎠

m m

m
a a
b b

(iv) (am)n = amn

(v) a0  = 1 (vi) a–m = 
1
ma

     ho H$amho H$amho H$amho H$amho H$am
   1. qH$‘V H$mT>m.

(i) 21 (ii) (4.73)0 (iii) 03 (iv) (–1)4 (v) (0.25)–1 (vi) 
25

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

  (vii) 
211

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. (a) 10, 100, 1000, 10000, 100000 ¶m§Zm KmVm§H$mÀ¶m ñdénmV {chm.
(b) Imcr {Xcoë¶m§Zm gmÜ¶m KmVm§H$mÀ¶m ñdénmV {chm.
(i) 16× 64 (ii) 25× 125 (iii) 128 ÷  32

KmVm§H$ Am{U cKwJwUH$ KmVm§H$ Am{U cKwJwUH$ KmVm§H$ Am{U cKwJwUH$ KmVm§H$ Am{U cKwJwUH$ KmVm§H$ Am{U cKwJwUH$ (EXPONENTIAL AND LOGARITHIMS)

 Imcrc {Xcoë¶m {Z[aúmU H$am.
2x  = 4 = 22 OoWo x = 2
3y  = 81 = 34 OoWo y = 4
10z = 100000 = 105 OoWo z = 5

Imcr {Xcoë¶m AmnU x Mr qH$‘V AmnU H$mTw> eH$Vmo H$m?
2x = 5, 3x = 7 , 10x = 5

Oa hmo Va x À¶m qH$‘Vr H$mT>m.
2x = 5, ¶mV 2 À¶m {H$Vì¶m KmVm§H$mMr qH$‘V 5 ¶oB©c ¶mgmR>r Amnë¶mcm 2 Am{U 5 ¶mV
Z{dZ g§~§Y ñWmnrV Ho$co nm{hOo.

1 ×  0.25 = 0.25
2  × 0.25 = 0.5
4  × 0.25 = 1
8  × 0.25 = 2
16 × 0.25 = 4
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x À¶m H$moUË¶mhr qH$‘Vr gmR>r AmnU ghOnUo JwUmH$mam§Mr qH$‘V H$mTw> eH$Vmo. {Xcoë¶m
JwUmH$ma ¶oÊ¶mgmR>r x Mr H$moUVr ¶mo½¶ qH$‘V Agw eHo$c ¶mMr Vwåhr H$ënZm H$éZ eH$Vm H$m? Aem
n[apñWVrV EH$ Z{dZ g§~§Y cKwJwUH$mMm n[aM¶ XoÊ¶mV Amcm.

y = 2x  , x, y H$moUË¶m qH$‘VtZm  5 CÎma ¶oB©c ? Oa  x = 1 Va  y = 21 = 2,  Oa x = 2 Va
y = 22 = 4 , Oa  x = 3  Va y = 23 = 8 ¶mMo {Z[aúmU Ho$co Va Amnë¶m {Z[aúmUmV Ago Amco H$s,  x
Mr qH$‘V 2 Am{U 3 À¶m ‘Ü¶o Amho.

x Mr qH$‘V 2 À¶m Odinmg Amho H$m 3 À¶m ? nU x Mr qH$‘V 2 À¶m Odinmg Amho.
Oa 2x = 5 ¶oWo  x hm 5 Mm cKwJwUH$ ¶mMm nm¶m 2 Amho Aer ì¶m»¶m H$aVm ¶oVo.
{MÝhmZo Ë¶mcm Ago Xe©{dVmV  x  =  log25

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-11.  log 
343
125  Mo {dñVma H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : Vwåhmcm _m{hV Agë`mà_mUo  loga 
x
y = logax - logay

   åhUwZ log 
343
125  = log343 – log125

= log73 – log53

    åhUwZ logax
n = m logax

 = 3log7 – 3log5

     åhUwZ log 
343
125   = 3(log7 – log5).

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-12.  2log3 + 3log5 – 5log2 cm EHo$ar cKwJwUH$mV {chm
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 2log3 + 3log5 – 5log2

= log32 + log53 – log25 (since in n logax=logax
n)

= log9 + log125 – log32

= log (9 × 125) – log32 (Since logax + logay = logaxy)
= log1125 – log32

= log 
1125

32  (Since logax – logay = loga 

x
y  ) ∴2log3 + 3log5 –5log = log

1125
32

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-13.   gmoS>dm  3x = 5x−2.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 3x = 5x−2  XmoÝhr ~mOyg log Mm dmna Ho$ë¶mg

Amnë¶mbm {‘iVo log (3x) = log (5x−2)

x log103 = (x − 2) log15

x log103 = xlog105 − 2log105

xlog105 − 2log105 = x log103
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2X KmVm§H$mMm AmcoI KmVm§H$mMm AmcoI KmVm§H$mMm AmcoI KmVm§H$mMm AmcoI KmVm§H$mMm AmcoI
Mcm y = 2x Mm AmcoI
¶m gmRr 'x'  À¶m qH$‘Vr KmcwZ AmnU 'y' À¶m qH$‘Vr H$mTw> ¶m.
x –3 –2 –1 0 1 2 3

y=2x
1
8

1
4

1
2 1 2 4 8

{~§XþZm AmnU AmcoImda ñWmnë¶m Z§Va Ë¶mcm OmoS>ë¶mg EH$ dH«$ aofm ¶oVo. ¶mMr Zm|X H$am
H$s, Ogo Ogo x qH$‘V dmT>Vo  y qH$‘V Or  y = 2x  Vr nU dmT>Vo. Oa  'x'  Mr qH$‘V H$‘r Pmcr
Va y  =  2x   Mr qH$‘V nU H$‘r hmoVo Vr Odi Odi  0 n¶ªV ¶oVo nU  0 H$YrM hmoV Zmhr.

g‘Om AmnU Agm {dMma Ho$cm, Oa  y = 2x  Va x, À¶m H$moUË¶m qH$‘VrgmR>r  y  Mr qH$‘V
5 ¶oB©c?

AmnUmg ‘m{hV Amho H$s, AmcoImV  Y – Aúm 2x Mr [H§$‘V Xe©{dVmo. Va X - Aúm H$m¶
Xe©{dVo? AmnU {Z{aúmU Ho$co H$s, X – Aúm  x À¶m qH$‘Vr Xe©{dVo. Y - Aúm da 5 Mr qH$‘V
Xe ©dm? ¶m gh {ZX }eH$ q~X þ  "P" åhU wZ Xe ©dm.
X – Aúmcm EH$ g‘m§Va aofm H$mT>m Or P,  ‘YwZ OmVo 1 Am{U AmcoImda  Q q~XþV N>oXVo.

AmVm X-  Aúmmcm c§~ QR H$mTw>. AmnU AmcoImdéZ OR  Mr Odinmg qH$‘V ‘m{hV H$é
eH$Vmo H$m? Vo Hw$R>o Amho? ¶mda {dMma H$am.

EImÚm g §»¶ oMm
cm°JarW‘Mm nm¶m 10 Agoc Va
Ë¶mg gmYmaU cKwJwUH$ qH$dm H$m°‘Z
cm°JarW‘ åhUVmV. ¶m pñWVrV
AmnU gmYmaUnUo nm¶m dJiVmo
åhUOoM log10 25 ¶mcm log 25Ago
{c{hVmV. The Curve comes

closer to the X-axis,
but neither touch nor

cross the X-axis.

-5
X'

P Q5

3

1

7

9

O 1 3 5-1-3 R X

Y '

Y'
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{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.
Ooìhm 2x = 5 qH$dm 3x = 7 qH$dm 10x = 5 Ago Agoc Va x _m{hV H$aUo AdKS> AgVo. Voìhm

Imcrc CH$ctZ (Solutions) `m g_raH$UmgmR>r AgVmV.
Oa 2x = 5 Va x hm 5 Mm cKwJ{UVr` (cm°JarW_) nm`m 2 Am{U `mcm log2

5 Ago
{c{hVmV.

Oa 3x = 7 Va x hm 7 Mm cKwJ{UVr` nm`m 3 Am{U Ë`mcm log3
7 Ago [c{hVmV.

Oa 10x = 5 Va x hm 5 Mm cKwJ{UVr` nm`m 10 Am{U `mcm log10
5 Ago [c{hVmV.

AmnU daÀ¶m ‘m{hVrcm Imcrc à‘mUo {chþ eH$Vmo.

x –2 –1 0 1 2 3 y
1
4

1
2 1 2 4 8

y = 2x
1
4

1
2 1 2 4 8 x = log2 y –2 –1 0 1 2 3

y = 2x AmcoImMo {Z[aúmU H$am cKwJwUH$mÀ¶m g§X^m©V {dMma H$am.

Oa y = 
1
4   ;  x = – 2 åhUOoM 2–2 = 

1
4 Am{U –2 = log2

1
4

y = 
1
2   ;  x = –1 åhUOoM 2–1 = 

1
2 Am{U –1 = log2 

1
2

y = 2 ;  x = 1 åhUOoM 21 = 2 Am{U   1 = log22
y = 4 ;  x  = 2 åhUOoM 22 = 4 Am{U   2 = log24

y = 8 ;  x = 3 åhUOoM 23 = 8 Am{U   3 = log28

åhUOoM dH«$mdarc H$moUVmhr q~Xþ  y – AúmmMm gh{ZX}em§H$ Amho. Vmo  x {ZX}emH$m§Mm 2 Mm
KmVm§H$ Amho. Am{U dH«$mdarc H$moUVmhr q~Xþ Omo  x – AúmmMm Amho Vmo  y – {ZXo©em§H$mMm cm°J[aW‘
Mm 2 Mm nm¶m Amho. KmVm§H$ ñdén Am{U cKwJwUH$ ñdén("exponential form and logarithm form)
ho EH$ Xþgè¶m er ì¶ñV AmhoV Ago AmnU åhUw eH$Vmo. dH«$ aofoda y – {ZXo©em§H$mgmR>r x –  Aúmmda
EH$ {d{eï> q~Xþ Amho. gmYmaUnUo àË¶oH$ KZ dmñVd g§»¶ogmR>r EH$ {d{eï> cKwJwU{H$¶ qH$‘V
AgVo. Ogo 1a ≠  `mMr ì`m»`m AmnU xN x a N= ⇔ =  Aer H$aVmo.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am

Imcrc {Xcoco gmoS>dm.
(i) log232 = x (ii) log5625 = y (iii) log1010000 = z
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Oa 10 y = 25 Va ¶mcm y = log1025 qH$dm  y = log 25 Ago Xe©{dVmV.
EImÚm g§»¶oMm cm°JarW‘ Mm nm¶m 10 Agoc Va Ë¶mg gmYmaU cKwJwUH$ qH$dm H$m°‘Z
cm°JarW‘ (common logarithms) Ago åhUVmV.
gmYmaUnUo AmnU Ë¶mcm gmYmaUnUo AmnU Ë¶mcm gmYmaUnUo AmnU Ë¶mcm gmYmaUnUo AmnU Ë¶mcm gmYmaUnUo AmnU Ë¶mcm  a  gmR>r  gmR>r  gmR>r  gmR>r  gmR>r a > 0, a ≠ 1 N > 0 Am{U Am{U Am{U Am{U Am{U a, N hr dmñVd g§»¶mhr dmñVd g§»¶mhr dmñVd g§»¶mhr dmñVd g§»¶mhr dmñVd g§»¶m
åhUwZ ì¶m»¶m Ho$cr. Oa åhUwZ ì¶m»¶m Ho$cr. Oa åhUwZ ì¶m»¶m Ho$cr. Oa åhUwZ ì¶m»¶m Ho$cr. Oa åhUwZ ì¶m»¶m Ho$cr. Oa ax = N Va Va Va Va Va  x = logaN.

ho H$amho H$amho H$amho H$amho H$am
(1) Imcrc {Xcoë¶m cm°J[aW‘ cKwJwUH$mÀ¶m énmV {chm.

(i) 7 = 2x (ii) 10 = 5b (iii) 
1 3
81

c= (iv) 100 = 10z (iv) 
1 4

257
a=

(2) Imcr {Xcoë¶m§Zm KmVm§H$ ñdénmV {chm.
(i)  log10100 = 2 (ii) log525 = 2 (iii)  log22 = 1  (iv) x=log2

9

{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.

(1)   log20 AñVrËdmV Amho H$m? H$maUo Úm?
(2) {gÜX H$am (i) logbb = 1 (ii) logb1 = 0 (iii)  logxb

x = x

(iv) logx16 = 2     ∴   x2 = 16 ⇒    x = 4± ,  ho ~amo~a Amho H$m Zmhr?
cKwJwUH$mMo JwUY‘© cKwJwUH$mMo JwUY‘© cKwJwUH$mMo JwUY‘© cKwJwUH$mMo JwUY‘© cKwJwUH$mMo JwUY‘© (P(P(P(P(PROPERTIESROPERTIESROPERTIESROPERTIESROPERTIES     OFOFOFOFOF L L L L LOGARITHMSOGARITHMSOGARITHMSOGARITHMSOGARITHMS)))))

cm°J[aW‘g ho ~è¶mM {R>H$mUr Cn¶moOZmV ‘hËdmMo Amho, Am{U Ë¶mM ~amo~a àJV J{UVm ‘Ü¶o nU
Cn¶moJr Amho. AmnU AmVm H$mhr ‘wc ŵV JwUY‘m©Zm ñWmnrV H$é Oo cm°J[aW‘À¶m ñdénmV ~XcÊ¶mgmR>r
Cn¶moJr AmhoV.

(1) JwUmH$ma {Z¶‘JwUmH$ma {Z¶‘JwUmH$ma {Z¶‘JwUmH$ma {Z¶‘JwUmH$ma {Z¶‘
KmVm§H$mMo JwUY‘© cKwJwUH$mÀ¶m JwUY‘m©er g§~§YrV AgVmV. CXmhaUmW© Ooìhm AmnU Ë¶mM
nm¶m g§»¶oZo JwUVmo KmVm§H$ dmT>Vmo.

ax. ay = ax+y

hm KmVm§H$mMm {Z¶‘ cm°J[aW‘cm gwÜXm cmJw hmoVmo ¶mcmM JwUmH$mamMm {Z¶‘ åhUVmo.
à‘o¶ (JwUmH$mamMm {Z¶‘) g‘Om a, x Am{U y ¶m KZ dmñVd g§»¶m AmhoV OoWo  a ≠  1.

Va  loga xy = loga x + loga y

åhUOoM cm°J[aW‘Mm JwUmH$ma hm cm°JarW‘Mr ~oarO AgVo.åhUOoM cm°J[aW‘Mm JwUmH$ma hm cm°JarW‘Mr ~oarO AgVo.åhUOoM cm°J[aW‘Mm JwUmH$ma hm cm°JarW‘Mr ~oarO AgVo.åhUOoM cm°J[aW‘Mm JwUmH$ma hm cm°JarW‘Mr ~oarO AgVo.åhUOoM cm°J[aW‘Mm JwUmH$ma hm cm°JarW‘Mr ~oarO AgVo.

{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:
g‘Om loga x = m Am{U loga y = n Va AmnU  am = x Am{U an = y Ago åhUw eH$Vmo.

AmVm xy = am an = am+n

∴   logaxy = m + n = logax + logay
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          à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
AmnUmg ‘m{hV Amho  log10100000 = 5

{gÜX H$am H$s, 100000 = 1000 ×  100 ¶mMo CÎma Ë¶mÀ¶m ~amo~a Agoc Am{U JwUmH$mamÀ¶m
{Z¶‘mZo Ë¶mcm nS>VmiwZ ~Km.

ho H$amho H$amho H$amho H$amho H$am

 Imcr {Xcoë¶m cm°JarW‘gcm ~oaOoÀ¶m énmV {chm.
(i) 35 ×  46 (ii) 235 ×  437 (iii) 2437 ×3568

(ii) ^mJmH$mamMm {Z¶‘ (^mJmH$mamMm {Z¶‘ (^mJmH$mamMm {Z¶‘ (^mJmH$mamMm {Z¶‘ (^mJmH$mamMm {Z¶‘ (Quotient Rule)

Ooìhm AmnU gma»¶m nm¶mZo {d^mOVmo, AmnU KmVm§H$mMr dOm~mH$s H$aVmo.
x

x y
y

a a
a

−=

hm JwUY‘© ^mJmH$mamMm {Z¶‘ Xe©{dVmo.
à‘o¶ (^mJmH$mamMm {Z¶‘) g‘Om a, x Am{U y ho YZ dmñVd g§»¶m Amho OoWo  a ≠  1.

Va loga
x
y

= logax– logay

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
g_Om, loga

x = 32 Am{U , loga
y = n Va _m{hV H$am am = x Am{U an = y

AmVm,
m

m n
n

x a a
y a

−⎛ ⎞
= =⎜ ⎟

⎝ ⎠
log log logx y

a a a
x m n
y

⎛ ⎞
= − = −⎜ ⎟

⎝ ⎠

log log logx y
a a a

x
y

⎛ ⎞
= −⎜ ⎟

⎝ ⎠

ho H$amho H$amho H$amho H$amho H$am
Imcrc cKwJwUH$m§Zm cKwJwUH$mÀ¶m ’$aH$m‘Ü¶o ì¶º$ H$am.

(i) 
23
34 (ii) 

373
275 (iii) 4325 ÷3734 (iv) 5055 ÷  3303

AmnUmg _m{hV Amho H$r (am )n = amn  g_Om
am = x Va m = loga

x , xn = amn Va

loga
x = mn = nloga

x (H$maU?)

{dMma H$am Am{U{dMma H$am Am{U{dMma H$am Am{U{dMma H$am Am{U{dMma H$am Am{U
MMm© H$amMMm© H$amMMm© H$amMMm© H$amMMm© H$am
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(iii) KmVmMm {Z¶‘ KmVmMm {Z¶‘ KmVmMm {Z¶‘ KmVmMm {Z¶‘ KmVmMm {Z¶‘ (The power rule)

Ooìhm KmVm§H$mÀ¶m énmV KmV dmT>dcm Va AmnU JwUm H$aVmo
i.e. (am)n = am.n

hm KmV {Z¶‘ Xe©{dVmo.
g‘Om a Am{U x ho g‘ dmñVd g§»¶m AmhoV OoWo a ≠ 0 Am{U  n  hm H$moUVrhr dmñVd g§»¶m
Amho. logaxn = n logax

KmVm§H$ Agcoë¶m g§»¶oMm cKwJwUH$ hm KmVm§H$mMm Am{U Ë¶m g§»¶oMm JwUmH$ma AgVmo.

   à¶ËZ H$am   à¶ËZ H$am   à¶ËZ H$am   à¶ËZ H$am   à¶ËZ H$am

AmnUmg ‘m{hV Amho H$s, log232 = 5.  Va {gÜX H$am H$s, 32 = 25 Ago {c{hco Var
gmaIoM CÎma ¶oVo. Z§Va KmVmÀ¶m {Z¶‘mMm Cn¶moJ H$éZ Vw‘Mo CÎma nS>Vmim.

2x = 35 Agë¶mg AmnU x Mr qH$‘V ‘m{hV H$é eH$Vmo H$m? Aem n[apñWVrV AmnU
35 = 243 Mr qH$‘V ‘m{hV H$aVmo Am{U Z§Va  x Mr qH$‘V H$mT>Vmo. Á¶m gmR>r  2x Mr qH$‘V
243 À¶m EdT>r Agoc.

cKwJwUH$mcm cmJw H$éZ log loga
n

ax n x= , ¶m gwÌmMm Cn¶moJ H$éZ ghOnUo AmnU
325, 333 BË¶mXtMr qH$‘V ‘m{hV H$é eH$Vmo.

2x = 35

AmVm g_Om 2x = 35  XomÝhr ~mOwMm cm°JarW_ nm`m 2 KoD$Z g§{úmá Ho$ë`mg AmnUmg òVo.

 x Mr qH$‘V hr 5 Am{U 2log 3 À¶m qH$‘Vr Mm JwUmH$ma Amho Ago AmT>iVo.

ho H$amho H$amho H$amho H$amho H$am
logax

n = n logax  ¶mMm Cn¶moJ H$éZ Imcr {Xcoë¶mMm {dñVma H$am.
(i) log27

25 (ii) logs58
50 (iii) log 523 (iv) log1024

gwMZm : log x = log10x

52 3
2 2log log

x

=

2
2 2log 5log 3x =

25 log 3x =

( )log log log 1n a
a a ax n x and= =∵
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xlog105 − x log103 = 2log105

x(log105 − log103)  = 2log105

x = 10

10 10

2 log 5
log 5 log 3−

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-14.  Oa 2log5 + 
1
2

log9 − log3 = logx Va x _m{hV H$am

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : log x =  2log5 + 
1
2

log9 − log3

=   log52 + log
1
29  − log3

=   log25 + log 9 − log3
=   log25 + log3 − log3

  log x = log25
∴      x = 25

          Aä`mgAä`mgAä`mgAä`mgAä`mg - 1.5 - 1.5 - 1.5 - 1.5 - 1.5
1. ImcrcMo qH$_Vr H$mT>m.

(i) log255 (ii) log813 (iii) log2
1

16
⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

(iv) log71 (v) logx x (vi)  log2512

(vii) log100.01 (viii) 2
3

8log
27

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠
(ix) 22 log 32 +

2. Imcrc Zm log N _Ü ò ì`ŠV H$am Am{U Ë`mÀ`m qH§$_Vr _m{hV H$am.
(i) log 2 + log 5 (ii) log216 - log2 2 (iii) 3 log64 4

(iv) 2 log 3 - 3 log 2 (v) log 10 + 2 log 3 - log 2

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am

(i)   log232 Mr {H$§‘V H$mT>m (ii)   logc c Mr qH$‘V H$mT>m.

(iii)   log100.001 Mr qH$‘V ‘m{hV H$am (iv)   2
3

8log
27

 Mr qH$‘V H$mT>m.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

 Amnë¶mcm ‘m{hV Amho Oa, 7 = 2x  Va  x = log27.  Va  2log 72 Mr qH$‘V {H$Vr? Vw‘À¶m
¶m CÎmamMo g‘W©Z H$am? log Naa gmR>r AmUIr H$mhr CXmhaUo XoD$Z darc Mo gm‘mÝ¶rH$aU H$am.
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3. Oa x = log23 Am{U y = log25  {Xcoco Agoc Va Imcrc àË òH$mMr  xAm{U y À`m nXm_Ü ò
qH$_Vr R>adm.
(i)  log2 15 (ii)  log27.5         (iii)  log260  (iv)  log26750

4. Imcrc Mo {dñVma H$am.

(i)  log 10000  (ii)  log 
128
625

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠     (iii)  logx2y3z4 (iv)  log
2 3

4

p q
r

  (v)  log
3

2

x
y

5. Oa  x2 + y2= 25xy,Va {gÜX H$am H$s,  2 log(x + y) = 3log3 + logx + logy.

6. Oa 1log (log log )
3 2

x y x y
⎛ ⎞+ ⎟⎜ = +⎟⎜ ⎟⎜⎝ ⎠

, Va x y
y x
+ Mr qH$_V _m{hV H$am.

7. Oa (2.3)x = (0.23)y = 1000 , 1 1
x y
− Mr qH$_V _m{hV H$am.

8. Oa 2x+1 = 31−x  Va  x Mr qH$_V _m{hV H$am.
9.      (i)  log 2 hm n[a_ò  Amho H$s An[a_ò  Amho? Vw_À`m CÎmamMo g_W©Z H$am?

     (ii)  log 100 hm n[a_ò  Amho H$s An[a_ò  Amho? Vw_À`m CÎmamMo g_W©Z H$am?

               E¡pÀN>H$ Aä`mgE¡pÀN>H$ Aä`mgE¡pÀN>H$ Aä`mgE¡pÀN>H$ Aä`mgE¡pÀN>H$ Aä`mg
       [ {dñV¥VnUo {eH$Ê`mgmR>r {dñV¥VnUo {eH$Ê`mgmR>r {dñV¥VnUo {eH$Ê`mgmR>r {dñV¥VnUo {eH$Ê`mgmR>r {dñV¥VnUo {eH$Ê`mgmR>r ]

1. n  hr 5 Zo eodQ> hmoUmar Z¡g{J©H$ g§»`m Amho Va 6n hr g§»`m AgVo H$m? H$maUo Úm?
2.  7 × 5 × 3 × 2 + 3 hr g§̀ wº$ g§»`m Amho H$m? Vw_À`m CÎmamMo g_W©Z H$am.

3. {gÜX H$am ( )2 3 5+  [h An[a_ò  g§»`m Amho. ( )( )2 3 5 2 3 5+ −  hr n[a_ò
qH$dm An[a_ò  g§»`m Amho. `mMr VnmgUr H$am?

4. Oa x2 + y2 = 6xy Va {gÜX H$am 2 log (x + y) = logx + logy + 3 log 2

5. 42013 _Yrc A§H$mMr g§»`m H$mT>m. Oa log10 2 = 0.3010.

gwMZm : Vw_À`m {eúmH$mcm cKwJwUH$mÀ`m g§» òMm nwUm©H$ ^mJ Am{U Xem§e ^mJ `m ~Ôc {dMmam.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©
¶w³crS> cm°JarW‘ - (¶w³crS> cm°JarW‘ - (¶w³crS> cm°JarW‘ - (¶w³crS> cm°JarW‘ - (¶w³crS> cm°JarW‘ - (Euclid algorthem )

a§JrV H$mJX qH$dm {J«S> nonaMm Cn¶moJ H$éZ ¶w³crS> nwd© àH$ënmÀ¶m AmYmao ‘.gm.dr. ‘m{hV
H$am.
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          AmnU H$m` MMm© Ho$cr.AmnU H$m` MMm© Ho$cr.AmnU H$m` MMm© Ho$cr.AmnU H$m` MMm© Ho$cr.AmnU H$m` MMm© Ho$cr.

1. `wŠcrS> ^mJmamMm nwd©à_o`:`wŠcrS> ^mJmamMm nwd©à_o`:`wŠcrS> ^mJmamMm nwd©à_o`:`wŠcrS> ^mJmamMm nwd©à_o`:`wŠcrS> ^mJmamMm nwd©à_o`: a = bq + r, 0 < r < b. Mo g_mYmZ H$aVm§Zm {Xcoë`m
YZnwUmªH$ a Am{U b gmR>r q Am{U r nwU© g§»`m AñVrËdmV AgVmV.

2. A§H$J{UVr` _wc ŵV {gÜXm§VmdéZ àË òH$ g§̀ wº$ g§» òcm _wi Ad`dmÀ`m JwUmH$mamÀ`m énmV
{c{hVm òVo, Am{U Ad`d nmS>Ê`mMr nÜXV EH$M AgVo.  Ë`mÀ`m Ad`mdmVrc KQ>H$mMm
H«$_ gmoSw>Z.

3. Oa p hr _wi g§»`m Agë`mg a2 cm p Zo ^mJ OmVmo. òWo a hr YZ nwUm©H$ Amho. Va a cm
p  Zo ^mJ OmVmo..

4. g_Om x n[a_ò  g§»`m AgwZ Ë`mMm Xem§g {dñVma I§S>rV Amho. Va AmnU x cm 
p
q  énmV

ì`º$ H$aVmo. ̀ oWo p Am{U q gh_wi Am{U q Mm _wi KQ>H$ 2n5m ̀ m énmV Amho, n, m F$wUoÎma
nwUm©H$ AmhoV.

5. g_Om x =  
p
q  n[a_ò  g§»`m AgwZ  q Mm _wi KQ>H$ 2n5m énmV n, m «Fw$UoÎma nwUm©H$ Agë`mg

Va  x Mm Xem§g {dñVma I§S>rV AgVmo.

6. g_Om x =  
p
q  n[a_ò  g§»`m q Mm _wi KQ>H$ 2n5m énmV n, m  F$UoÎma nwUmªH$ Agë`mg Va

x Mm Xem§g {dñVma AI§S>, AmdVu AgVmo.

7. AmnU loga x = n, Mr ì`m»`m H$é eH$Vmo Oa an = x òW a Am{U x YZ g§»`m Am{U a ≠1

8. cKwJwUH$mMo {Z`_ Oa a  , x Am{U y YZ dmñVd g§»¶m AgVrc Am{U Va
(i) log Naa = N (ii) loga xy = loga x + loga y

(iii) loga 
x
y  = loga x −  loga y (iv) loga xm = m loga x

9. cKwJwUH$mMm Cn`moJ Am^r`m§{ÌH$s` JUZoV,{dkmZmV, ì`mnmamV Am{U AWm©emógmV hmoVmo.SCERT TELA
NGANA



2.1  2.1  2.1  2.1  2.1  àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

EImÚm ì¶º$sMo Vwåhr H$go dU©Z H$amcm? Mcm H$mhr CXmhaUo nmhþ ¶m.
am‘mZwOZ ho EH$ ‘hmZ J{UVVk hmoVo. Ë¶m§Zm A§H$ {gÜXm§VmMr AmdS> hmoVr.
XmeaWr ho EH$ VocwJw ^mfoMo H$dr hmoVo Am{U EH$ ñdV§Ì goZmZr nU hmoVo.
Aë~Q>© AmB©ÝñQ>mB©Z OÝ‘OmVM ^m¡{VH$ emók hmoVo. g§JrV Ë¶m§Mm N>§X hmoVm.
‘ar¶‘ {‘aPmImZ hr EH$M ‘{hcm J{UVk Amho Á¶m§Zm ’$sëS> ‘oS>c {‘imco.
AmnU ì¶º$rMr d¡{eï>o JwU, AmdS> Am{U EImÚm g§KmMm gXñ¶ Amho Aer {d^mJUr

(dJuH$a) H$aVmo.
cmoH$ Ë¶m§À¶m ^modVmcÀ¶m n[apñWVr, dmVmdaU BË¶m§XrZm Ë¶mÀ¶m§er g§~§YrV kmZmÀ¶m

AmYmamda dJuH$aU H$aVmV.
J«§Wmc¶mVrc nwñVHo$ {df¶mZwgma aMcr OmVmV. Á¶m‘wio AmnUmg Vr ghO {‘iVmV.
AmdV© gmaUrV ‘wcÐì¶m§Zm Ë¶m§À¶m JwUY‘m©Zwgma AmdV© Am{U JQ>mV R>odco OmVo.
Vw‘À¶m J{UVmMo nmR>ç nwñVH$ 14 nmR>mV {d^mJco Amho. àË¶oH$ nmR>mcm {Za{Zamio {ef©H$ XoÊ¶mV
Amco Amho.

X§V gwÌX§V gwÌX§V gwÌX§V gwÌX§V gwÌ

‘mZdmVrc XmVm§Mm g§M Mma
àH$maÀ¶m XmVm‘Ü¶o dJuH¥$V H$aÊ¶mV Amcm AgwZ
1) nwT>Mo XmV 2) gwio 3) CnXmT>m 4) XmT>m
Vm|S>mV Mma ^mJmV ho Mma àH$maMo XmV nwT>Mo
XmV, gwio XmV, CnXmT>m Am{U XmT> EH$m {d{eï>
gwÌmV ‘m§S>coco AmhoV. Ë¶mcmM X§V gwÌ åhUVmV.
( 2, 1, 2, 3 )

SCERT TELA
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J{UV hm {df¶ BVa {df¶m§noúmm doJim Zmhr. ¶mV XoIrc AW©nwU© dñVw§Zm Jmoim H$aUo JaOoMo Amho.

Ë¶mn¡H$s H$mhr g§M (g‘wh) g§»¶mMo g‘wh Oo gmYmaUnUo AmnU J{UVmV dmnaVmo.

 = Z¡g{J©H$ g§»¶mMm g§M 1, 2, 3....

W = nwU© g§»¶mMm g§M 0, 1, 2, 3.....

I or  = nwUmªH$ g§»¶mMm g§M  0, ± 1, ± 2, ± 3, ......  = n[a‘o¶ g§»¶mMm

g§M åhUOoM Aem g§»¶m Á¶m§Zm  
p
q  À¶m ñdénmV {c{hVm ¶oVo. OoWo p, q ho nwUmªH$

AmhoV.  q ≠  0

 = dmñVd g§»¶mMm g§M åhUOoM Aem g§»¶m Á¶m X§eme énmV {chVm ¶oVmV.

ho H$amho H$amho H$amho H$amho H$am
Imcrc g_wXm`mMo (g§»`mMo) gm_mÝ` JwUY_© {chþZ AW©nwU© JQ> V`ma H$am?
1)  2,4,6,8,… 2) 2,3,5,7,11,… 3) 1,4,9,16,…

4) OmZodmar, \|$~«wdmar, _mM©, E{àc…

5) A§JT>m, H§$aJir, _Yco ~moQ>, VO©Zr,

     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
Imcrc g§MmMo {Z[aúmU H$éZ Ë`m§À`m JwUY_m©Mo dU©Z H$arV eŠ`Vmoda gm_mÝ` {dYmZo

V`ma H$am.
1)  2,4,6,8,… 2) 1,4,9,16,…SCERT TELA

NGANA
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2.22.22.22.22.2 g§Mg§Mg§Mg§Mg§M
dñVwÀ`m g_whmg H$mhrVar gm_mB©H$ JwUY_© Agë`mg qH$dm {Z`_mMo nmcZdñVwÀ`m g_whmg H$mhrVar gm_mB©H$ JwUY_© Agë`mg qH$dm {Z`_mMo nmcZdñVwÀ`m g_whmg H$mhrVar gm_mB©H$ JwUY_© Agë`mg qH$dm {Z`_mMo nmcZdñVwÀ`m g_whmg H$mhrVar gm_mB©H$ JwUY_© Agë`mg qH$dm {Z`_mMo nmcZdñVwÀ`m g_whmg H$mhrVar gm_mB©H$ JwUY_© Agë`mg qH$dm {Z`_mMo nmcZ

Ho$ë`mg Ë`mg g§M Ago åhUVmo. g§MmVrc dñVw§Zm KQ>H$ Ago åhUVmV. g§Mmg Ho$ë`mg Ë`mg g§M Ago åhUVmo. g§MmVrc dñVw§Zm KQ>H$ Ago åhUVmV. g§Mmg Ho$ë`mg Ë`mg g§M Ago åhUVmo. g§MmVrc dñVw§Zm KQ>H$ Ago åhUVmV. g§Mmg Ho$ë`mg Ë`mg g§M Ago åhUVmo. g§MmVrc dñVw§Zm KQ>H$ Ago åhUVmV. g§Mmg Ho$ë`mg Ë`mg g§M Ago åhUVmo. g§MmVrc dñVw§Zm KQ>H$ Ago åhUVmV. g§Mmg {   } `m`m`m`m`m
{MÝhmZo Xe©{dVmV Am{U gm_mB©H$ {Z`_ Ë`m g§MmVrc KQ>H$mg R>a{dVmo.{MÝhmZo Xe©{dVmV Am{U gm_mB©H$ {Z`_ Ë`m g§MmVrc KQ>H$mg R>a{dVmo.{MÝhmZo Xe©{dVmV Am{U gm_mB©H$ {Z`_ Ë`m g§MmVrc KQ>H$mg R>a{dVmo.{MÝhmZo Xe©{dVmV Am{U gm_mB©H$ {Z`_ Ë`m g§MmVrc KQ>H$mg R>a{dVmo.{MÝhmZo Xe©{dVmV Am{U gm_mB©H$ {Z`_ Ë`m g§MmVrc KQ>H$mg R>a{dVmo.

CXmhaUmW© AmnUmg n{hë`m nmM _wi g§»`mÀ`m g§Mmcm {chm`Mo Agë`mg {2,3,5,7,11}
Ago {c{hVmo Am{U XmVm§Mm g§M  = { _Yco XmV, ImcMo XmV }

ho H$amho H$amho H$amho H$amho H$am
Imcrc g§M {chm.

1) n{hë`m nmM YZnwUmªH$mMm g§M
2) 100 noúmm _moR>m Am{U 125 noúmm chmZ Agcocm 5 À`m JwUH$m§Mm g§M
3) n{hë`m nmM KZ g§» òMm g§M
4) am_mZwO g§» òVrc A§H$mMm g§M

2.2.1 2.2.1 2.2.1 2.2.1 2.2.1 `mXr nÜXV Am{U dU©Z nÜXV `mXr nÜXV Am{U dU©Z nÜXV `mXr nÜXV Am{U dU©Z nÜXV `mXr nÜXV Am{U dU©Z nÜXV `mXr nÜXV Am{U dU©Z nÜXV (R(R(R(R(ROSTEROSTEROSTEROSTEROSTER     FORMFORMFORMFORMFORM     ANDANDANDANDAND S S S S SETETETETET     BUILDERBUILDERBUILDERBUILDERBUILDER     FORMFORMFORMFORMFORM)))))

g§MmZm _moR>çm dmŠ`mV ì`º$ H$aUo \$ma H${R>U Amho. åhUwZ gmYmaUV: B§J«Or _wimAúmamìXmao
g§Mmg Xe©{dVmV.

CXmaUmW©  M XmVm§_Yrc XmT>m§Mm g§M
`m g§Mmg AmnU M={nm{hco XmV>, Xþgao XmV>, {Vgao XmV, Mm¡Wo XmV>}.

Xþgao CXmhaU KoD$ `m. Q  hm XomZ g_mZ ~mOw Agcoë`m Mm¡agmMm g§M Amho. `mg AmnU
Q ={Mm¡ag, Am`mV, g_m§Va ŵO, nV§J, g_pìX ŵO g_c§~} Ago Xe©{dVmo.
òWo AmnU KQ>H$m§Mr ̀ mXr ~ZdwZ g§M {c{hV Amhmo. åhUwZ ̀ m g§Mmg ̀ mXr nÜXV “roster

form” Ago åhUVmV.
darc XmoZ CXmhaUmV KQ>H$ Am{U Ë`m§Mr Xe©dUwH$ ̀ m ~Ôc MMm© H$é ̀ m. g_Om Xwgar XmT>

hm g§MmV Amho Ago Agë`mcm åhUm`Mo Amho. ̀ mg AmnU Xþgam _mocma “second molar ∈ M” Ago
Xe©dw eH$Vmo Am{U `mg Xþgam _mocma M er g§~§YrV Amho Ago dmMVmo.

darc CXmhaUmV g_MVw©̂ wO hm ∈ Q er g§~§YrV Amho Ago AmnU åhUwZ eH$Vmo H$s, ̀ mMo
dmMZ Vwåhr H$go H$amc?

darc CXmhaUmV Mm¡ag hm M g§Mmer g§~§YrV Amho H$m? `mg AmnU Ago Xe©{dVmo.
Mm¡ag hm M g§MmV ZmhrV Ago AmnU Ho$ìhm åhUVmo. ̀ mg AmnU ∉ M Ago Xe©{dVmo. Mm¡ag

hm M g§Mmer g§~§YrV Zmhr Ago dmMVmo.

D  A  R  T
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S e t sS e t sS e t sS e t sS e t s

_mJrc YS>çmV Z¡g{J©H$ g§»`mÀ`m g§Mmcm , Zo nwUmªH$mcm ,  Zo n[a_ò  g§»`mÀ`m g§Mmcm
, Zo Am{U dmñVd g§»`mÀ`m g§Mmcm Zo H$go Xe©{dVmo `mMr COiUr H$é `m.

               ho H$amho H$amho H$amho H$amho H$am
Imcr H$mhr g§»`m {Xcoë`m AmhoV. Ë`m g§»`m H$moUË`m g§Mmer g§~§YrV Amho Am{U

H$moUË`m g§Mmer g§~§YrV Zmhr ho AMwH$ {MÝhmMm dmna H$éZ {chm.

i) 1 ii) 0 iii) -4 iv) 
5
6  v) 1.3

vi) 2 vii) log 2 viii) 0.03 ix) π x) 4−

                {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

n[a_ò  g§» òÀ`m g§MmVrc KQ>H$m§Mr `mXr {chþ eH$Vm H$m?

Vw_À`m cúmmV Amco Agoc H$s, n[a_ò  g§» òÀ`m g§MmVrc KQ>H$m§Zm `mXrV Xe©{dUo WmoS>oeo

H${R>U Amho. gd© n[a_ò  g§»`m `m
p
q À`m énmV AgwZ (q ≠ 0 Am{U p,q nwUmªH$ AmhoV.).

Ooìhm AmnU g§MmVrc KQ>H$m§Mo dU©Z Ë`m§À`m gm_mÝ` JwUmY_m©er H$aVmo. Voìhm Vo dU©Z
nÜXVrV Amho Ago AmnU åhUw eH$Vmo. Mcm H$mhr CXmhaUo KoD$Z nmhþ `m.

g_Om A hm 20 noúmm chmZ Agcoë`m 3 À`m JwUmH$mMm g§M Amho. Va  A={3,6,9,12,15,18}
ho  A Mo ̀ mXr nÜXVrMo én Amho. Ooìhm AmnU dU©Z nÜXVrV {c{hVmo Voìhm A={x : x hm 3 Mm JwUH$
Amho x < 20}  ̀ mg AmnU  “A hm xÀ`m  KQ>H$m§Mm g§M Agm Amho H$s, x hm 3 À`m 20 noúmm chmZ
Agcoë`m JwUH$mMm g§M Amho.  ={x : x
=

p
q ,q ≠ 0 Am{U p,q XmoÝhr nwUmªH$ AmhoV.}

Ago Xe©dw eH$Vmo.

gwMZmgwMZmgwMZmgwMZmgwMZm : (i) `mXr nÜXVrV Á`m H«$_mV KQ>H$m§Mr
`mXr Ho$cocr Amho Vr AdñVw (immaterial) énmV Amho. Aem àH$mao am_mZwOÀ`m
g§» |̀Vrc A§H$mZm g§MmÀ`m énmV {7, 2, 1, 9} qH$dm {1, 2, 7, 9} qH$dm {1, 7, 2,
9} BË`mXr n«H$mao {chþ eH$Vmo.

(ii) g§MmVrc KQ>H$m§Zm `mXr nÜXVrV {c{hVm§Zm KQ>H$m§Mr nwZamd¥Îmr hmoVm H$m_m Z ò
CXmhaUmV “SCHOOL” ̀ m eãXmVrc KQ>H$m§Mm g§M {S, C, H, O, L}Amho. Vmo {S,
C, H, O, O, L}Zmhr åhUwZ g§MmV EH$gmaIo KQ>H$ ZgVmV.

  A={  x  :  x hm 3 À`m JwUH$mMm g§M Am{U x<20}

gd© x Mm g§M Agm Amho H$s,  x hm 3 À`m JwUH$mMm g§M x<20
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H$mhr g§MmMr `mXr nÜXV Am{U dU©Z nÜXV nmhþ `m.
`mXr nÜXV`mXr nÜXV`mXr nÜXV`mXr nÜXV`mXr nÜXV dU©Z nÜXVdU©Z nÜXVdU©Z nÜXVdU©Z nÜXVdU©Z nÜXV
V = {a, e, i, o, u} V = {x : x hm B§J«Or _wimúmamVrc ì §̀OZo AmhoV}

A = {-2,-1,0,1,2} A = {x : -2 ≤ x ≤ 2, x∈ }

B = {1,
1 1 1 1, , ,
2 3 4 5 } B = {x : x =

1 ,
n n∈ , n ≤ 5}

C = {2,5,10,17} C = {x : x = 2 1, , 4n n n+ ∈ ≤ }

          ho H$amho H$amho H$amho H$amho H$am
  1. Imcrc g§MmVrc KQ>H$m§Mr `mXr {chm.

(i) G = {20 Mo gd© Ad`d}
(ii) F =  {7 Zo ^mJ OmUmè`m 17 Am{U 61 _Yrc 4 Mo JwUH$}
(iii) S = {x : x hr 'MADAM' _Yrc Aúma AmhoV}
(iv) P = {x : x hr 3.5Am{U 6.7 _Yrc nwU© g§»`m Amho.}

  2. Imcrc g§Mm§Zm `mXr nÜXVrV {chm.
(i) B hm dfm©Vrc 30 {Xdg Agcoë`m _{hÊ`mMm g§M Amho.
(ii) P hm 10 noúmm chmZ Agcoë`m _wi g§»`mMm g§M Amho.
(iii) X  hm B§ÐYZwî`mVrc a§JmMm g§M Amho.

  3. A hm 12 À`m Ad`dm§Mm g§M Amho. Imcrc n¡H$s H$moUVm A Mm KQ>H$ Zmhr.
(A) 1 (B) 4 (C) 5 (D) 12

  à`ËZ H$am  à`ËZ H$am  à`ËZ H$am  à`ËZ H$am  à`ËZ H$am
  1. {~OJ{UV Am{U ŵ{_Vr _Yrc Vw_À`m AmdS>rMo H$mhr g§M {chm.

   2. `mXr nÜXV Am{U dU©Z nÜXV OmoS>çm cmdm.
(i) {P, R, I, N, C, A, L} (a) {x : xhr18 cm ̂ mJUmar YZ nwUmªH$ g§»`m Amho}
(ii) {0} (b) {x : x hr nwUmªH$ g§»`m Amho Am{U x2 – 9 = 0}
(iii) {1, 2, 3, 6, 9, 18} (c) {x : x hr nwUmªH$ Amho Am{U x + 1 = 1}
(iv) {3, -3} (d) {x : x hr PRINCIPAL `m eãXmVrc A§H$ Amho}
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                         Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.1 - 2.1 - 2.1 - 2.1 - 2.1

1. Imcrc n¡H$s H$moUVo g§M AmhoV? Vw_À`m CÎmamMo g_W©Z H$am?
(i) “J” `m AúmamZo gwé hmoUmè`m gd© _{hÊ`mMm g§M
(ii) ^maVmVrc 10 hþema cmoH$m§Mm g§M
(iii) OJmVrc AH$am CËH¥$ï> {H«$Ho$Q> \$c§XmOmMm g§M
(iv) Vw_À`m dJm©Vrc gd© _wcm§Mm g§M
(v) gd© g_nwUmªH$ g§»`mMm g§M

2. Oa A={0, 2, 4, 6},  B = {3, 5, 7} Am{U C = {p, q, r}.....Va  ∈ qH$dm ∉ `m `mo½`
{MÝhmMm [aH$må`m OmJoV ^am.
(i) 0 …..  A (ii) 3 …..  C (iii) 4 …..  B
(iv)  8 …..  A (v) p …..  C (vi) 7 …..  B

3. Imcrc {dYmZmg `mo½` {MÝhmMm dmna H$éZ ì`º$ H$am.
(i) ‘x’ hm ‘A’Mm KQ>H$ Zmhr.
(ii) ‘d’ hm g§M ‘B’Mm KQ>H$ Amho.
(iii) ‘1’ hm Z¡g{J©H$ g§»`m N Mm KQ>H$ Amho.
(iv) ‘8’ hm _wi g§»`mMm g§M P Mm KQ>H$ Zmhr.

4. Imcrc {dYmZo gË` qH$dm AgË` Vo gm§Jm. Vw_À`m CÎmamMo g_W©Z H$am.
(i) 5 ∉ _wi g§»`m g§M
(ii) S = {5, 6, 7} Va 8 ∈  S.
(iii) -5 ∉ W  `oW| ‘W’ hm nwU© g§»`mMm g§M Amho?
(iv) 8

11
 ∈  Z òWo ‘Z’ hm nwUmªH$ g§»`mMm g§M Amho.

5. Imcrc g§MmZm `mXr nÜXVrV {chm.
(i) B = {x : x hr 6 noúmm chmZ Agcocr Z¡g{J©H$ g§»`m Amho.}
(ii) C = {x : x hr XomZ A§H$s g§»`m AgwZ Ë`m§Mm A§H$mMr ~oarO 8Amho }.
(iii) D = {x : x hr60 cm ^mJUmar _wi g§»`m Amho.}.
(iv) E = {x : x hr BETTER `m eãXmVrc Aúma AmhoV }.

6. Imcrc g§MmZm dU©Z nÜXVrV {chm.
(i) {3, 6, 9, 12} (ii) {2, 4, 8, 16, 32}
(iii) {5, 25, 125, 625} (iv) {1, 4, 9, 16, 25, ….. 100}

7. Imcrc g§»`m `mXr nÜXVrV {chm.
(i) A = {x : x hr 50 noúmm _moR>r Am{U 100 noúmm chmZ Agcocr Z¡g{J©H$ g§»`m}
(ii) B = {x : x hr nwUmªH$ g§»`m Amho  x2 = 4}
(iii) D = {x : x hr “LOYAL” `m eãXmVrc Aúma Amho.}
(iv) E = {x : x=2n2+1,-3< n <3,x6-z}
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8. `mXr nÜXVrMr {ZU©̀  nÜXVrer OmoS>çm cmdm.
(i) {1, 2, 3, 6}    (a) {x : x hr _wi g§»`m Amho Am{U 6 Mm {d^mOH$ Amho.}
(ii) {2, 3}    (b) {x : x hr10 noúmm chmZ Agcocr {df_ Z¡g{J©H$ g§»`mAmho }
(iii) {M, A, T, H, E, I, C, S}  (c) {x : x hr Z¡g{J©H$ g§»`m Amho Am{U 6 Mm {d^mOH$ }
(iv) {1, 3, 5, 7, 9}    (d) {x : x  MATHEMATICS `m eãXmVrc Aúma}

2.3 2.3 2.3 2.3 2.3 g§MmMo àH$mag§MmMo àH$mag§MmMo àH$mag§MmMo àH$mag§MmMo àH$ma
Imcrc H$mhr g§MmMr CXmhaU KoD$ `m.
(i) A = {x : x hr1 noúmm chmZ AgUmar Z¡g{J©H$ g§»`m Amho.}
(ii) D = {x : x hr 2 Zo ^mJOmUmar {df_ _wi g§»`m Amho }
A Am{U D _Ü ò {H$Vr KQ>H$ AmhoV? Ë`m_Ü ò 1 noúmm chmZ Agcocr EH$hr Z¡g{J©H$ g§»`m

Zmhr ho Amnë`mcm AmT>iwZ òVo. åhUwZ A g§MmV EH$hr KQ>H$ Zmhr qH$dm A  hm [aH$m_m g§M Amho.
Aem [aVrZo 2 Zo ^mJ OmUmar Aer H$moUVrhr {df_ g§»`m ZmhrV. åhUwZ D [aH$m_m g§M Amho.

Á`m g§MmV EH$hr KQ>H$ ZgVmo Ë`m g§Mmcm [aº$ g§M qH$dm ewÝ` g§M åhUVmV. [aº$ g§Mmcm
φ  qH$dm { } `m {MÝhmZo Xe©{dVmV.

òWo [aº$ g§MmMr H$mhr CXmhaUo AmhoV.
(i) A = {x : 1 < x < 2, x hr Z¡g{J©H$ g§»`m Amho.}
(ii) B = {x : x2 – 2 = 0 Am{U x hr n[a_o` g§»`m Amho.}

gwMZm: gwMZm: gwMZm: gwMZm: gwMZm:   φ  Am{U{0} ho XmoZ doJdoJio g§M AmhoV. {0} hm 0 KQ>H$ Agcocm g§M Amho Va  φ   hm
[aH$m_m g§M Amho.
ho H$amho H$amho H$amho H$amho H$am
  1. Imcrc n¡H$s H$moUVo [aº$ g§M AmhoV? Vw_À`m CÎmamgmR>r H$maUo Úm.

(i) 2 Am{U 3 _Ü`o Agcoë`m nwUm©H$m§Mm g§M.
(ii) 1 noúmm chmZ Agcoë`m Z¡g{J©H$ g§»`mMm g§M.
(iii) 2 Zo {Zeof ^mJ OmUmè`m {df_ g§»`mMm g§M.

à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  1. Imcrc n¡H$s {H$Vr [aº$ g§M AmhoV? Vw_À`m CÎmamMo g_W©Z H$am.
(i) A = {x : x2 = 4 Am{U 3x = 9}.

(ii) àVcmVrc Aem {ÌH$moZm§Mm g§M Á`m§À`m VrÝhr H$moZm§Mr
~oarO180 noúmm H$_r Amho.

  2. B = {x : x + 5 = 5}ho H$m [aº$ g§M Amho? H$m?
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2.4  2.4  2.4  2.4  2.4  {MÌmìXmao g§Mmg Xe©{dUo{MÌmìXmao g§Mmg Xe©{dUo{MÌmìXmao g§Mmg Xe©{dUo{MÌmìXmao g§Mmg Xe©{dUo{MÌmìXmao g§Mmg Xe©{dUo
Oa  S hm g§M Amho Am{U x hm H$moUVmhr _wcÐì` Amho Va

AmnUmg x ∈ S qH$dm x ∉S. ho XmoZM n`m©̀  {e„H$ amhVmV. àË òH$
g§Mmcm g§MmÀ`m ZmdmZo ~§{XñV dH«$mìXmao Xe©{dVm òVo. g_Om Vmo g§M S
Amho Am{U S Mo KQ>H$ S  _Ü òM Xe©{dco AgwZ Vo S À`m ~mhoa ZmhrV
CXmhaUmW© S = {1, 2, 3, 4} ̀ mg Imcr XmI{dcoë`m AmH¥$Vrà_mUo Xe©{dVm
òVo òWo 5∉S Am{U 4∈S

2.5  2.5  2.5  2.5  2.5  d¡pídH$ g§M Am{U Cng§Md¡pídH$ g§M Am{U Cng§Md¡pídH$ g§M Am{U Cng§Md¡pídH$ g§M Am{U Cng§Md¡pídH$ g§M Am{U Cng§M
YS>çmÀ`m gwédmVrcm MMm© Ho$coë`m XmVm§Mo CXmhaU KoD$

`m Vwåhr XmVm§Mo nwT>Mo XmV, gwio XmV, CnXmT> Ago XmT>m Aem Mma
^mJmV {d^mOZ Ho$co.
na§Vw XmT>, `m gd© XmVm§À`m g§MmVrc KQ>H$ AmhoV H$m?
òWo nwU© XmVm§g d[ac Mma àH$maÀ`m XmVm§Mm d¡pídH$ g§M "universal

set" Ago åhUVmV.
 XmVm§À`m g§Mmcm d¡pídH$ g§M Amho Ago J¥hrV Yam Am{U gwio XmV, nwT>À`m XmVm§À`m g§Mmcm XmoZ
g§M g_Om

`mg AmnU ~mOwÀ`m AmH¥$Vr gmaIo gwÜXm XmIdw
eH$Vmo AmH¥$VrMo {Z[aúmUmdéZ AmH¥$VrMm [aH$m_m ̂ mJ H$m`
Xe©{dVmo? d¡pídH$ g§MmMr H$mhr CXmhaUo nmhþ `m.
(i) Oa Amnë`mcm Amnë`m amÁ`mVrc {d{dY g_whmÀ`m

Aä`mg H$am`Mm Agë`mg (Ë`mMo CËnÞ qH$dm H$m_,
OmV) d¡pídH$ g§MmV Voc§JmZm g§MmVrc gd© cmoH$
òVmV.

(ii) Oa Amnë`mcm Amnë`m XoemVrc {d{dY g_whmÀ`m cmoH$m§Mm Aä`mg H$am`Mm Agë`mg
{dpídH$ g§M hm Amnë`m ^maVmVrc gd© cmoH$m§Mm g§M hmoVmo.

d¡pídH$ g§Mmg  'μ' Zo Xe©{dVmo H$Yr H$Yr U Zo gwÜXm Xe©{dVmo. d¡pídH$ g§Mmcm AmH¥$VrÀ`m
énmV Xe©{dÊ`mgmR>r Zoh_r Am`VmMm dmna H$aVmo.

Z¡g{J©H$ g§»`mMm g§M ={1,2,3,4...}.`m
._Yrc KQ>H$m§Zr g_ g§»`mMm g§M ~ZVmo. Voìhm
ha g_ g§»`mMm d¡pídH$ g§M hmoVmo. hm {df_

g§»`mMm gwÜXm d¡pídH$ g§M hmoVmo H$m?
2.4.1  2.4.1  2.4.1  2.4.1  2.4.1  Cng§M (Cng§M (Cng§M (Cng§M (Cng§M (SSSSSUBUBUBUBUB     HEADINGHEADINGHEADINGHEADINGHEADING)))))
 A = {1,2,3}nmgwZ g§M V`ma H$am. A nmgwZ KoVcoë`m KQ>H$m§nmgwZ {H$Vr g§M V`ma hmoVmV?
AmVm {1},{2},{3},{1,2},{2,3},{1,3} AmVm {1,2,3} ho g§M Vwåhr ~Zdw eH$Vm. Vwåhr BVa g§M

1. Oa x<3, Va x<4" `mg AmnU
 "x<3 ⇒⇒⇒⇒⇒ x<4" Ago [c{hVmo.
2. Oa "x-2 =5 Oa Am{U \$º$ Oa x=7" `mg "x-2
= 5 ⇔ x=7" Xe©{dVmo.

 nwT>oM XmV gwio XmV

CnXmT> XmT>

XmVm§Mm g§M

1
3

2 4 5

S

canines incisors

μ
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~Zdw eH$Vm H$m? Voìhm AmnU Ë`m g§MmZm  A Mo Cng§M åhUw eH$Vmo. Oa AmnU {1,2} cm A Mo
Cng§M KoVmo Voìhm {1,2}cm A da Cng§M åhQ>ë`mg Ë`mg AmnU {1,2} ⊆  A Ago Xe©{dVmo. Ooìhm
AmnU A Mo Cng§M KoVmo Voìhm {1,2,3}hm A Mm Cng§M Amho Ago åhUmdo cmJVo.

Oa A Mo H$mhr qH$dm nwU© KQ>H$ B Mo KQ>H$ Agë`mg B hm A Mm Cng§M hmoVmo Ago åhUVm
òB©c. `mg  B ⊆ A. .B ⊆ A  åhUOo \$º$ Am{U \$º$ B Mm àË òH$ KQ>H$ hm A Mm KQ>H$ Pmcm

nm{hOo.
`mg AmnU B ⊆  A ⇔ a ∈B ⇒ ⇒ ⇒ ⇒ ⇒ a ∈A, Ago {c{hVmo òWo  A, B

ho XmoZ g§M AmhoV.
n[a_ò  g§»`mMm g§M ¿`m `mV AZoH$ Cng§M AgVmV.

CXmhaUmW© Z¡g{J©H$ g§»`mMm g§M  = {1, 2, 3, 4, 5, ……}
nwU© g§»`mMm g§M  W = {0, 1, 2, 3, ......}
nwUmªH$ g§»`mMm g§M  = {…., -3, -2, -1, 0, 1, 2, 3, …..}
n[a_ò  g§»`m Zgcoë`m gd© dmñVd g§» òZr ~Zcocm An[a_ò  g§»`mMm g§M 'Amho.
Aem [aVrZo ' = {x : x ∈  Am{U x ∉ } åhUOoM gd© dmñVd g§»`m n[a_ò  g§»`m

ZgVmV. CXm. 2 , 5  Am{U ð.
Aem[aVrZo Z¡g{J©H$ g§»`mMm g§M N hm nwU©© g§»`mMm g§M   W Mm Cng§M Amho. `mg AmnU

 ⊆  W. Ago {c{hVmo. W hm Mm gwÜXm Cng§M Amho.
åhUOoM  ⊆  W Am{U W ⊆  

⇒⇒⇒⇒⇒  ⊆  W ⊆  
`m Cng§MmVrc H$mhr g§~§Y  ⊆

⊆   ⊆  R Am{U ' ⊆ R, Am{U
 ⊄ ' AmhoV.

B§J«Or ì §̀OZmMo CXmhaU ¿`m. V  = {a, e, i, o, u}. Am{U B§J«Or _wimúmam§Mm g§M A gwÜXm
¿`m.A =  {a, b, c, d, ….., z} AmnU nmhþ eH$Vmo H$s, na§Vw H$mhr KQ>H$ hm A Mm gwÜXm KQ>H$ Amho.
na§Vw H$mhr A Mo KQ>H$ ho V Mo KQ>H$ ZmhrV. `m g§X^m©V V hm A Mm Cng§M Amho. Xþgè`m AWm©Zo

V ⊂  A Ooìhm a ∈ V, Va a ∈ A  Am{U V ⊆  A.

ho H$amho H$amho H$amho H$amho H$am
  1. A = {1, 2, 3, 4}, B = {2, 4}, C = {1, 2, 3, 4, 7}, F = {  }.

⊂ qH$dm ⊄ Mm dmna H$éZ [aH$må`m OmJm ^am.
(i) A ….. B (ii) C ….. A (iii) B ….. A
(iv) A ….. C (v) B ….. C (vi) φ  ….. B

  2. Imcrc n¡H$s H$moUVr {dYmZ gË` AmhoV Vo gm§Jm?
(i)   { } = φ (ii) φ  = 0 (iii) 0 = { 0 }

N

R

N

R

WN

W
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     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
  1. A = {Mm¡oH$moZmVrc g§M},  B = {Mm¡ag, Am`V, g_c§~ g_MVw©̂ wO} Va A ⊂ B {H$§dm B

⊂ A Amho Vo gm§Jm? Vw_À`m CÎmamMo g_W©Z H$am?
  2. Oa A = {a, b, c, d}Va.A g§MmMo gd© Cng§M {chm?

(A) 5 (B) 6  (C) 16 (D) 65
  3. P hm 5 À`m Ad`dmMm g§M Amho. Q hm 25 À`m Ad`dmMm g§M Amho Am{U R hm 125

À`m Ad`dmMm g§M Amho. Va Imcrc n¡H$s H$moUVo AgË` Amho?
(A) P ⊂ Q (B) Q ⊂ R (C) R ⊂ P (D) P ⊂ R

  4. A hm 10 noúmm chmZ Agcoë`m _wig§»`mMm g§M Amho.  B hm < 10 noúmm chmZ Agcoë`m
{df_ g§»`mMm g§M Amho.  Am{U C  hm 10 noúmm chmZ g_g§»`mMm g§M Amho. Imcrc
n¡H$s {H$Vr {dYmZo gË` AmhoV?
(i) A ⊂ B (ii) B ⊂ A (iii) A ⊂ C
(iv) C ⊂ A (v) B ⊂ C (vi) φ  ⊂ A

Mcm Cng§MmÀ`m JwUY_m©Mo {Z[aúmU H$é `m. g_Om A = {1, 2, 3}, B = {1, 2, 3, 4} Am{U

C= {1, 2, 3, 4, 5}Va A _Yrc gd© KQ>H$  B _Ü`o AmhoV ∴ A B⊂

 B _Yrc gd© KQ>H$ C _Ü`o AmhoV.∴ B ⊂C.

A _Yrc gd© KQ>H$ C _Ü`o AmhoV.∴ A ⊂ C.

åhUOo  A ⊂B, B ⊂ C ⇒ A ⊂ C.

{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

1. [aº$ g§M hm àË òH$ g§MmMm Cng§M AgVmo H$m?
2. H$moUVmhr g§M ñdVmMm Cng§M AgVmo H$m?
3. XmoZ g§M AemàH$mao {Xcoco AmhoV H$s, EH$ g§M hm Xþgè`m g§MmMm Cng§M Zmhr. Vwåhmcm

ho {gÜX H$am`Mo Agë`mg Vo Vwåhr H$go {gÜX H$amc? Vw_À`m CÎmamMo g_W©Z H$am?

2.6  2.6  2.6  2.6  2.6  ìhoZ {MÌ (ìhoZ {MÌ (ìhoZ {MÌ (ìhoZ {MÌ (ìhoZ {MÌ (VVVVVENNENNENNENNENN     DIAGRAMSDIAGRAMSDIAGRAMSDIAGRAMSDIAGRAMS)))))

 ìhoZ {MÌmÀ`m gmhmæ`mZo g§Mmcm Xe©{dZo ho AmnU AmYrM nm{hco. `mMm AmVm AmnU g{dñVa
Aä`mg H$é `m. g§Mm_Yrc g§~§Y Xe©{dÊ`mÀ`m EH$_od Cnm` åhUOo ìhoZ Am`ca {MÌ qH$dm gmYo
ìhoZ {MÌ (Venn-Euler diagram or simply Venn-diagram) ̀ m ìhoZ {MÌmV gmYmaUVm Am`V Am{U
dVw©imH$ma g§d¥Îm dH«$ AgVmV.

SCERT TELA
NGANA



Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

Class-X MathematicsClass-X MathematicsClass-X MathematicsClass-X MathematicsClass-X Mathematics3 83 83 83 83 8

AmYrÀ`m YS>çmV C„oI Pmë`mà_mUo d¡pídH$ g§M Zoh_r
Am`Vm§Zr Xe©{dë`m OmVo.

(i) g_Om μ = {1, 2, 3, …., 10} hm d¡pídH$ g§M AgwZ A =

{2, 4, 6, 8, 10} Cng§M Agë`mg Ë`mMo ìhoZ {MÌ Imcrc
à_mUo AgVo.

(ii) μ = {1, 2, 3, …., 10} hm {díd g§M AgwZ A = {2, 4, 6,

8, 10} Am{U B = {4, 6} ho XmoZ Cng§M Agë`mg  B ⊂ A.
Va Ë`mMo ìhoZ {MÌ Imcrc à_mUo AgVo.

(iii) Oa A = {a, b, c, d} Am{U B = {c, d, e, f}.

`m g§Mmcm AmnU ìhoZ {MÌmìXmao ñnîQ>rH$aU H$é eH$Vmo.
2.6  2.6  2.6  2.6  2.6  g§Mmda _wc^wV {H«$`m g§Mmda _wc^wV {H«$`m g§Mmda _wc^wV {H«$`m g§Mmda _wc^wV {H«$`m g§Mmda _wc^wV {H«$`m (((((BBBBBASICASICASICASICASIC O O O O OPERAPERAPERAPERAPERATIONSTIONSTIONSTIONSTIONS     ONONONONON S S S S SETSETSETSETSETS ) ) ) ) )

~oarO, dOm~mH$s, JwUmH$ma Am{U ^mJmH$ma `m A§H$J{UVr`
_wc^wV {H«$`m Amho. ho AmnUmg _m{hV Amho. Ë`mM à_mUo g§Mm_Ü`o
g§MmMm g§`moJ, g§MmMm N>oX Am{U \$aH$mMr {H«$`m AmnU ì`m»`m H$é eH$Vmo.
2.6.1 2.6.1 2.6.1 2.6.1 2.6.1 g§MmMm g§`moJ g§MmMm g§`moJ g§MmMm g§`moJ g§MmMm g§`moJ g§MmMm g§`moJ (U(U(U(U(UNIONNIONNIONNIONNION     OFOFOFOFOF S S S S SETSETSETSETSETS)))))

g_Om A  hm Vw_À`m dJm©Vrc _§Jidmar J¡ahOa Agcoë`m {dÚmÏ`mªMm g§M Am{U B hm
Vw_À`m dJm©Vrc ~wYdmar J¡ahOa Agcoë`m {dÚmÏ`mªMm g§M Amho Va

A = {amoOm, am_w, adr } Am{U
B = {am_w, {àVr, h{Z\$}
AmVm AmnUmg _§Jidmar qH$dm ~wYdmar J¡ahOa Agcoë`m {dÚmÏ`mªMm g§M _m{hV H$am`cm

hdm. amoOm ∈ Κ hmoVo H$m?   am_w  ∈ Κ hmoVom H$m?  a{d ∈ Κ hmoVmo H$m?  h{Z\$ ∈ Κ hmoVmo H$m? {àVr
∈ Κ hmoVo H$m? Am{Ic ∈ Κ hmoVmo H$m?

amoOm,am_w, a{d, h{Z\$ Am{U {àVr gd© K er g§~§YrV
AmhoV. na§Vw A{Ibm g§~§YrV Zmhr. H$moU amoO hOa AgVmo.

åhUwZ K = {aomOm, am_w, a{d, h{Z\$, {àVr }

òWo  K cm g§M A Am{U g§M B Mm g§̀ moJ åhUVmV. g§M A
Am{U B Mm g§̀ moJ åhUOo Agm g§M Á`m_Ü ò A g§MmMo KQ>H$ Am{U
Bg§MmMo KQ>H$ AgVmV. ̀ mg  ‘∪’ ̀ m {MÝhmZo Xe©{dVmV {MÝhmÀ`m énmV AmnU A ∪ B énmV AmnU
‘A ‘∪’ B’

A ∪ B = {x : x∈A qH$dm  x∈B}

A B

1 A 3
2
4
6
10

5

9
7

8

μ

1

9

3
5

7

A

B
2

8 10

 4
6

μ

a
b

e
f

ΒΑ

c

μ

d
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CXmhaU-1.CXmhaU-1.CXmhaU-1.CXmhaU-1.CXmhaU-1.  g_Om A = {2, 5, 6, 8} Am{U B = {5, 7, 9, 1} Va _m{hV H$am. A ∪ B.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : AmnUmg _m{hV Amho H$s,  A ∪ B = {2, 5, 6, 8} ∪ {5, 7, 9, 1}
      = {2, 5, 6, 8, 5, 7, 9, 1}
      = {1, 2, 5, 6, 7, 8, 9}.

 A ∪ B Ago {c{hVm§Zm gm_mB©©H$ KQ>H$ 5 cm EH$XmM KoVco Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2.  g_Om A = {a, e, i, o, u} Am{U B = {a, i, u} A ∪ B = A.Va XmIdm.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : AmnUmg _m{hV Amho  A ∪ B = {a, e, i, o, u} ∪ {a, i, u}

     = {a, e, i, o, u, a, i, u}
     = {a, e, i, o, u} = A.

`m àíZmdéZ g§M A Am{U Cng§M B Mm g§`moJmMo ñnï>rH$aU {_iVo. A hm ñdVmMm Cng§M Amho.
Oa B ⊂ A, Va  A ∪ B = A.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3.  Oa A = {1, 2, 3, 4}  Am{U   B = {2, 4, 6, 8}. _m{hV H$am A ∪ B.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : A = {1, 2, 3, 4}   Am{U    B = {2, 4, 6, 8}

Va  A ∪ B = {1, 2, 3, 4}∪ {2, 4, 6, 8}

        = {1, 2, 3, 4, 2, 4, 6, 8}

         =  {1, 2, 3, 4, 6, 8}

2.6.22.6.22.6.22.6.22.6.2      g§MmMm N>oXg§MmMm N>oXg§MmMm N>oXg§MmMm N>oXg§MmMm N>oX
g_Om L  hm Vw_À`m dJm©Vrc _§Jidmar J¡ahOa Agcoë`m {dÚmÏ`mªMm g§M Am{U hm Vw_À`m

dJm©Vrc ~wYdmar J¡ahOa Agcoë`m {dÚmÏ`mªMm g§M Amho Va L = {am_w}.

òWo g§M  L hm g§M A Am{U g§M B Mm N>oX Amho.
gmYmanUo, A Am{U B Mo gd© gm_mB©H$ KQ>H$  A Am{U B À`m N>oX g§MmV AgVmV. åhUOoM Ago

KQ>H$ Oo A _Ü ò AmhoV Am{U B _Ü ò gwÜXm AmhoV. A Am{U B Mm N>oX  A ∩ B Ago Xe©{dVmV. (`mcm
“A N>oX B” åhUwZ dmMVmV.). {MÝh énmV AmnU Ago {c{hVmo H$s,

A ∩ B = {x : x ∈ A Am{U x ∈ B}

ìhoZ {MÌm_Ü ò  A Am[U B Mm N>oX ~mOwÀ`m AmH¥$VrV a§JrV ^mJmZo XmI{dcoco Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4.  _m{hV H$am A ∩ B Ooìhm A = {5, 6, 7, 8} Am{U B = {7, 8, 9, 10}.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : A Am{U B g§Mm_Ü ò gm_mB©H$ KQ>H$ 7, 8 AmhoV.
∴ A ∩ B = {7, 8}.

μA B
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A ∪ B = {1, 2, 3, 4, 6, 8}
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.  Oa A = {1, 2, 3} Am{U  B = {3, 4, 5}, Va A ∩ B
ìhoZ {MÌmìXmao gmoS>dm.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : ~mOyÀ¶m ìhoZ {MÌm_Ü ò A Am{U B Mm N>oX Imcrc
à_mUo gmoS>dw eH$Vmo.
2.82.82.82.82.8     {d^º$ g§M {d^º$ g§M {d^º$ g§M {d^º$ g§M {d^º$ g§M (D(D(D(D(DISJOINTISJOINTISJOINTISJOINTISJOINT S S S S SETSETSETSETSETS )))))

g_Om  A {1, 3, 5, 7} Am{U B = {2, 4, 6, 8} Amnë`mcm
Ago {XgwZ òVo H$s,  A Am{U B _Ü ò H$moUVohr gm_mB©H$ KQ>H$
Zmhr.Aem g§MmZm {d^º$ g§M åhUVmV. ìhoZ {MÌmìXmao {d^º$
g§M ~mOwcm {Xcoë`m {MÌm n«_mUo Xe©dw eH$Vmo.

ho H$amho H$amho H$amho H$amho H$am

  1. g_Om A = {2,4,8,10,12} Am{U B = {3,6,9,12,15}  Va  A ∪ B Am{U A ∩ B H$mT>m.

  2. Oa A = {6, 9, 11} B = { }Va  A ∪ φ  _m{hV H$am.

  3. A = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10} B = {2, 3, 5, 7}. Va A ∩ B  ho XmIdm. A ∩ B = B.

  4. Oa A = {4, 5, 6} B = {7, 8} Va  A ∪ B = B ∪ A XmIdm.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
  1.  H$mhr g§M A Am{U B OoUo H$éZ A Am{U B g§M {d^º$ hmoVrc
  2. Oa A = {2, 3, 5}Va A ∪ φ Am{U φ ∪ A _m{hV H$éZ, _V _m§S>m.
  3. OaA = {1, 2, 3, 4} B = {1, 2, 3, 4, 5, 6, 7, 8} Va A ∪ B,  A ∩ B _m{hV H$am. Vwåhmcm

H$m` {ZXe©Umg `oVo?
  4. A = {1, 2, 3, 4, 5, 6} B = {2, 4, 6, 8, 10} A Am{U B Mm N>oX _m{hV H$am.

     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
     H$moUË`mhr XmoZ {d^º$ g§MmMm N>oX hm [aº$ g§M AgVmo. `mgmR>r H$mhr CXmhaUo Úm.

2.82.82.82.82.8      g§MmMm \$aH$ g§MmMm \$aH$ g§MmMm \$aH$ g§MmMm \$aH$ g§MmMm \$aH$ (D(D(D(D(DIFFERENCEIFFERENCEIFFERENCEIFFERENCEIFFERENCE     OFOFOFOFOF S S S S SETSETSETSETSETS)))))

g_Om A  hm 10 noúmm H$_r {df_ g§»`mMm g§M Am{U  B hm 10 noúmm H$_r _wig§»`mMm g§M
Amho. Oa AmnU 10 noúmm H$_r Agcocm {df_ g§»`m nU Á`m _wi Zmhr ̀ m§Mm {dMma Ho$cm Va Va
A _Yrc KQ>H$ òVr nU  B _Yrc Zmhr. `m g§Mmcm AmnU A – B Ago Xe©{dVmo Am{U A  dOm B
∴  A-B={1,9}

A
B

μ
1  3
5  7

2     4

6     8

A ∩ B = φ

A B

A ∩ B = {3}

3
1
2

4
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AmVm g§M A Am{U g§M B  Mm \$aH$ åhUOo Aem
KQ>H$m§Mm g§M Oo g§M A _Ü ò Amho. na§Vw  B _Ü ò Zmhr. A
Am{U B À`m \$aH$mcm A – B qH$dm “A nU  B” Ago
Xe©{dVmo.

A – B = {x : x ∈ A Am{U x ∉ B}.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6.  g_Om A = {1, 2, 3, 4, 5}; B = {4, 5, 6, 7}. _m{hV H$am A – B.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : {Xcoco Amho A = {1, 2, 3, 4, 5} Am{U B = {4, 5, 6, 7}. \$º$ g§M A _Ü ò AgUmao Am{U
g§MB ZgUmao KQ>H$ KoVco nm{hOo.

A – B =  {1, 2, 3, 4, 5} – {4, 5, 6, 7} =  {1, 2, 3}
∴ A – B = {1, 2, 3}.    H$maU 4,5 KQ>H$ g§M B _Ü ò AmhoV Vo g§MA _YwZ H$mT>coco Amho.
Aem [aVrZo g§M B – A, `m _Yrc KQ>H$ \$º$ B g§MmVco Aho.

B – A = {4, 5, 6, 7} –  {1, 2, 3, 4, 5}  =  {6, 7}
∴ B – A = {6, 7}       ( A_Ü ò Amho Vo B _YwZ dmT>co Amho.).

cúmmV  ¿`m A – B ≠  B – A

A – B Am{U B – A Mo ìhoZ {MÌ Imcr XmI{dco Amho.

ho H$amho H$amho H$amho H$amho H$am
  1. Oa A = {1, 2, 3, 4 ,5}; B = {4, 5, 6, 7}Va A – B Am{U B – A _m{hV H$am.Vo g_mZ Amho H$m?

  2. Oa V = {a, e, i, o, u} Am{U B = {a, i,k, u}, Va _m{hV H$am V – B Am{U B – V.

     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
   A – B, B – A  Am{U A ∩ B ho nañnam§er {d^º$ g§M AmhoV. ho Oa gË` Agoc Va

{Z[aúmU H$aÊ`mgmR>r H$mhr CXmhaUo dmnéZ nmhm.

A B
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A B
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A – B = {1, 2, 3}
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7

B – A = {6, 7}
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          Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.2 - 2.2 - 2.2 - 2.2 - 2.2

1. Oa A = {1, 2, 3, 4}; B = {1, 2, 3, 5, 6} Va A ∩ B Am{U B ∩ A _m{hV H$am? Vo g_mZ Amho H$m?
2. A = {0, 2, 4}Am{U A ∩ φ Am{U A ∩ A _m{hV H$am.

3. Oa A = {2, 4, 6, 8, 10} Am{U B = {3, 6, 9, 12, 15}Va A – B Am{U B – A_m{hV H$am.
4. OaA Am{U B ho XmoZ g§M Ago AmhoV H$s, A ⊂ B hmoVrc Va A ∪ B?

5. g_Om A = {x : x hr Z¡g{J©H$ g§»`m Amho} B = {x : x hr g_ Z¡g{J©H$ g§»`m Amho}

C = {x : x hr {df_ Z¡g{J©H$ g§»`m Amho} D = {x : x hr _wi g§»`m Amho}

_m{hV H$am A ∩ B, A ∩ C, A ∩ D, B ∩ C, B ∩ D, C ∩ D.

6. Oa A = {3, 6, 9, 12, 15, 18, 21}; B = {4, 8, 12, 16, 20}

C = {2, 4, 6, 8, 10, 12, 14, 16}; D = {5, 10, 15, 20} Va _m{hV H$am.
(i) A – B (ii) A – C (iii) A – D (iv) B – A (v) C – A

(vi) D – A (vii) B – C (viii) B – D (ix) C – B (x) D – B

7. Imcrc n«Ë òH$ {dYmZ gË` AmhoV H$s AgË` Vo gm§Jm. Vw_À`m CÎmamgmR>r H$maUo Úm.
(i) {2, 3, 4, 5} Am{U {3, 6} ho {d^º$ g§M AmhoV.
(ii) {a, e, i, o, u} Am{U {a, b, c, d} ho {d^º$ g§M AmhoV.
(iii) {2, 6, 10, 14} Am{U {3, 7, 11, 15} ho {d^º$ g§M AmhoV.
(iv) {2, 6, 10} Am{U {3, 7, 11} ho {d^º$ g§M AmhoV.

2.9 2.9 2.9 2.9 2.9 g_mZ g§M g_mZ g§M g_mZ g§M g_mZ g§M g_mZ g§M (E(E(E(E(EQUQUQUQUQUALALALALAL S S S S SETSETSETSETSETS)))))

Imcrc g§Mmg nmhm.
A = {g{MZ, Ð{dS>, H$mohcr}
B = {Ð{dS>, g{MZ, YmoZr}
C = {H$mohcr, Ð{dS>, g{MZ}

darc VrÝhr g§M A, B Am{U C _Ü ò Vwåhr H$m` {Z[aúmU Ho$co? A _Ü ò Agcoco gd© IoimSw>
C _Ü ò AmhoV. nU B _Ü ò ZmhrV. VgoM A Am{U C _Ü ò gmaIo KQ>H$ AmhoV nU A Am{U B _Yrc
H$mhr KQ>H$ {^Þ AmhoV. åhUwZ A Am{U C g§M g_mZ AmhoV nU A Am{U B g_mZ ZmhrV.

A Am{U C ̀ m XmoZ g§Mmcm g_mZ åhUVmV Ooìhm  A _Yrc àË òH$ KQ>H$ C _Ü`o (i.e.A ⊆

C)Agoc Am{U C _Yrc àË òH$ KQ>H$ A _Ü ò Agoc  (i.e.C ⊆   A).
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Oa  A Am{U C g_mZ g§M Agë`mg AmnUË`mcm A = C Ago {c{hVmo. Aem àH$mao Oa C ⊆
A Am{U A ⊆  C ⇔ A = C. Ago {chþ eH$Vmo. ̀ oWo ⇔   ho {MÝh Oa Am{U \$º$ Oa åhUwZ dmMmdo  Oa
A Am{U C _Ü ò gmaIo KQ>H$ Agë`mg Vo g_mZ hmoVmV åhUOo A = C.
`mdéZ AmnU Ago {ZîH$em©cm `oVmo H$s, g§M hm ñdVmMm Cng§M AgVmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7.  Oa A = {p, q, r} Am{U B = {q, p, r}, Va A=B Amho qH$dm Zmhr `mMr VnmgUr H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : A = {p, q, r} Am{U B = {q, p, r} {Xcoco Amho.

 darc g§MmV A Mm n«Ë òH$ KQ>H$ hm  B Mm KQ>H$ Amho.   ∴ A ⊆  B.

Aem[aVrZo B Mm àË òH$ KQ>H$ hm A _Ü ò Amho. ∴ B ⊆  A.

darc XmoÝhr g§~§YmdéZ AmnU åhUw eH$Vmo H$s,  A=B.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8.  Oa A = {1, 2, 3, ….} Am{U N hm Z¡g{J©H$ g§»`mMo g§M Amho. A Am{U N gmaIo Amho
H$m? `mMr VnmgUr H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : XmoÝhr g§MmVrc KQ>H$ gmaIo AmhoV åhUwZ A ⊆  N Am{U N ⊆  A.

åhUwZ A Am{U N ho XmoÝhr g§M Z¡g{J©H$ g§»`mMo g§M AmhoV. åhUwZ  A Am{U N  g§M g_mZ
AmhoV A = N.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9.  g_Om  A = {1,2,3} Am{U B = {1, 2, 3, 4}g_mZ AmhoV H$m?
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : { , , , }, {1, 2,3, 4}A p q r s B∴ = = ⇒

A ⊆  B nU A ≠ B.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-10.  g_Om  A  hm 6 noúmm chmZ Agcoë`m _wi g§»`mMm g§M Amho. Am{U  P hm 30 À`m
_wi Ad`dm§Mm g§M Amho. A Am{U B g_mZ AmhoV H$m?`mMr VnmgUr H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH :  6 noúmm H$_r Agcoë`m _wi g§»`mMm g§M  A = { 2,3,5}

30 Mo _wi Ad`d 2, 3 Am{U 5 AmhoV. åhUwZ B =  { 2,3,5}
`m déZ  A Am{U B _Yrc KQ>H$ gmaIo AmhoV. åhUwZ A Am{U B g_mZ AmhoV.
Ogo        A B B A A B⊆ ⊆ ⇒ =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-11.  A Am{U B g_mZ AmhoV ho {gÜX H$am, òWo

A = {x : x  ‘ASSASSINATION’ eãXm_Yrc Aúma Amho.}

B = {x : x STATION `m eãXm_Yrc Aúma Amho.}
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH :  {Xcoco, A = {x : x ‘ASSASSINATION’ `m eãXm_Yrc Aúma Amho}

A `m g§Mmcm Ago gwÜXm {chþ eH$Vmo H$s, A = {A,S,I,N,T,O}H$maU gmYaUVm: g§Mm_Yrc
KQ>H$ nwÝhm nwÝhm {c{hV ZgVmo.

VgoM B = {x : x STATION `m eãXmVrc Aúma Amho }
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‘B’ cm Ago hr {chþ eH$Vmo H$s,  B = {A,S,I,N,T,O}

åhUwZ, A Am{U B _Yrc KQ>H$ g_mZ AmhoV Am{U A = B
Ogo  ,      A B B A A B⊆ ⊆ ⇒ =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-12.  g§M φ , A = {1, 3}, B = {1, 5, 9}, C = {1, 3, 5, 7, 9}g§M ¿`m. Imcrc g§MmÀ`m
OmoS>çm_Ü ò ⊂ qH$dm ⊄ ho {MÝh {chm.

(i) φ  ….. B (ii) A ….. B (iii) A ….. C (iv) B ….. C

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : (i) φ ⊂ B, H$maU φ hm àË òH$ g§MmMm Cng§M AgVmo.
(ii) A ⊄ B, Ogo 3 ∈ A nU 3 ∉ B.

(iii) A ⊂ C H$maU 1, 3 ∈A VgoM C _Ü`o gwÜXm AmhoV.
(iv) B ⊂ C H$maU B _Ycm àË`oH$ KQ>H$ gwÜXm C _Ü`o Amho.

Aä`mg Aä`mg Aä`mg Aä`mg Aä`mg  - 2.3 - 2.3 - 2.3 - 2.3 - 2.3
1. Imcrc n¡H$s H$moUVo g§M g_mZ AmhoV?

(i) A = {x : x  FOLLOW `m eãXmVrc Aúma Amho }

(ii) B = {x : x FLOW`m eãXmVrc Aúma Amho }

(iii) C = {x : x  WOLF`m eãXmVrc Aúma Amho }

2. Imcr {Xcoë`m g§MmÀ`m [aH$må`m OmJoV = qH$dm ≠ `m n¡H$s ̀ mo½` {MÝh dmnéZ {Xcoco {dYmZ
gË` H$am.
A = {1, 2, 3}; B = {n{hco VrZ Z¡g{J©H$ g§»`m}
C = {a, b, c, d}; D = {d, c, a, b}

E = {a, e, i, o, u}; F = {B§J«Or _wiAúmam§Vrc ñdam§Mm g§M}

(i) A .... B (ii) A .... E (iii) C .... D

(iv) D .... F (v) F .... A (vi) D .... E

(vii) F .... B

3. Imcrc àË òH$m_Ü ò  A = B Amho qH$dm Zmhr?
(i) A = {a, b, c, d} B = {d, c, a, b}

(ii) A = {4, 8, 12, 16} B = {8, 4, 16, 18}

(iii) A = {2, 4, 6, 8, 10} B = {x : x hm YZ g_nwUmªH$ Amho Am{U x < 10}

(iv) A = {x : xhm10 Mo JwUH$ Amho} B = {10, 15, 20, 25, 30, …}
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4. Imcrc gmR>r H$maUo gm§Jm?
(i) {1, 2, 3, …., 10} ≠ {x : x ∈ N Am[U 1 < x < 10}

(ii) {2, 4, 6, 8, 10} ≠ {x : x = 2n+1 Am{U x ∈ N}

(iii) {5, 15, 30, 45} ≠ {x : x hm15 Mm JwUH$ Amho.}

(iv) {2, 3, 5, 7, 9} ≠ {x : x hm _wi g§»`m Amho.}

5. Imcrc g§MmMo gd© Cng§M {chm.
(i)  B = {p, q} (ii)  C = {x, y, z} (iii) D = {a, b, c, d}

(iv) E = {1, 4, 9, 16} (v)  F = {10, 100, 1000}

2.10 _`m©XrV Am{U A_`m©XrV g§M 2.10 _`m©XrV Am{U A_`m©XrV g§M 2.10 _`m©XrV Am{U A_`m©XrV g§M 2.10 _`m©XrV Am{U A_`m©XrV g§M 2.10 _`m©XrV Am{U A_`m©XrV g§M (Finite & Infinite sets )

AmVm Imcrc g§M _m{hV H$am:
(i) A = {Vw_À`m emioVrc {dÚmWu} (ii) L = {p,q,r,s}

(iii) B = {x : x is an even number} (iv) J = {x : x is a multiple of 7}

da {Xcoë`m àË òH$ g§MmÀ`m KQ>H$m§Mr `mXr H$é eH$Vm H$m?  (i) _Ü ò Vw_À`m emioVrc
{dÚmÏ`mªMr g§»`m hr KQ>H$m§Mr g§»`m hmoVo.  (ii) _Ü ò L g§MmVrc KQ>H$m§Mr g§»`m 4 Amho.  A Am{U
L g§Mm _Yrc KQ>H$m§Mr g§»`m _moOZo eŠ` Amho. ho Amnë`mcm _m{hV hmoVo. åhUOoM Ë`m _Ü ò
KQ>H$m§Mr g§»`m _`m©XrV Amho. Aem g§Mmcm _`m©XrV g§M åhUVmV.

AmVm gd© g_ g§»`mMm g§M  B KoD$ `m. AmnU  B g§MmVrc KQ>H$m§Zm _moOw eH$Vmo H$m?
åhUOoM ̀ m g§MmÀ`m KQ>H$m§Mr g§»`m _`m©XrV Zmhr. AmnUmg AmT>iwZ ̀ oVo H$s,  B Am{U J g§MmVrc
KQ>H$m§Mr g§»`m A_`m©XrV Amho Aem g§Mmcm A_`m©XrV g§M (AZ§V g§M) infinite sets Ago
åhUVmV.

{Xcoë`m EH$m q~XþVwZ AmnU AZoH$ aofm H$mTw> eH$Vmo. åhUwZ hm g§M A_`m©XrV Amho. gd©
nwUmªH$m§À`m g_whm_Ü ò eodQ>Mr g_ qH$dm {df_ g§»`m _m{hV H$aUo eŠ` Zmhr. åhUOoM g§M _`m©XrV
Zgoc Va Ë`mcm AmnU A_`m©XrV g§M åhUVmo.

AmUIr H$mhr CXmhaUo nmhþ `m.
(i) g_Om ‘W’ hm AmR>dS>çmVrc {Xdgm§Mm g§M Amho. Va W _`m©XrV Amho.
(ii) g_Om ‘S’ hm x2 – 16 = 0 ̀ m g_rH$aUmcm CH$c g§M Amho. Va S hm _`m©XrV Amho
(iii) g_Om ‘G’ hm aofodarc q~XþMm g§M Amho. Va G hm A_`m©XrV Amho.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-13.  Imcrc n¡H$s Ho$mUVo g§M _`m©XrV qH$dm A_`m©XrV g§M AmhoV Vo gm§Jm.

(i) {x : x ∈ N Am{U (x − 1) (x − 2) = 0} (ii) {x : x ∈ N Am{U x2 = 4}

(iii) {x : x ∈ N Am{U 2x − 2 = 0} (iv) {x : x ∈ N Am{U x hm _wi Amho}

(v) {x : x ∈ N Am{U x hm {df_ g§»`m Amho }

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH :

(i)  {Xcoë`m g§X^m©V x Mr qH$_V 1 qH$dm 2 KoD$ eH$Vmo.{1,2}hm g§M Amho. åhUwZ
Vo _`m©XrV Amho.

(ii) x2 = 4,  x = +2 qH$dm −2. na§Vw  x ∈ N qH$dm  x hm Z¡g{J©H$ g§»`m Amho. åhUwZ
g§M{2}Amho. åhUOoM ho _`m©XrV Amho.

(iii) {Xcoë`m g§Mm_Ü`o  x = 1 Am{U 1 ∈ N åhUOoM ho _`m©XrV Amho.

(iv) {Xcocm g§M hm gd© _wi g§»`mMm g§M Amho. VoWo AZ§V _wi g§»`m AmhoV. åhUOoM  ho
A_`m©XrV Amho.

(v) {df_ g§»`m A_`m©XrV Amho. åhUwZ g§M nU A_`m©XrV Amho.

AmVm, Imcrc _`m©XrV g§M nmhm:

2.11 _`m©XrV g§MmMr JZVm2.11 _`m©XrV g§MmMr JZVm2.11 _`m©XrV g§MmMr JZVm2.11 _`m©XrV g§MmMr JZVm2.11 _`m©XrV g§MmMr JZVm

A = {1, 2, 4}; B = {6, 7, 8, 9, 10};  C = {x : x hm "INDIA"eãXmVrc Aúma Amho.}

òWo,

g§M A _Yrc KQ>H$m§Mr g§»`m  = 3.

g§M B _Yrc KQ>H$m§Mr g§»`m = 5.

g§M C _Yrc KQ>H$m§Mr g§»`m = 4 ( C g§Mm_Ü`o ‘I’ KQ>H$ XmoZ doim ̀ oVmo. Amnë`mcm _m{hV
Amho H$s, {Xcoë`m g§MmMo KQ>H$ doJdoJio Agm`cm nm{hOo åhUwZ  C g§MmMo 4 hmoVmV.)

g§Mm_Ü`o Agcoë`m KQ>H$m§À`m g§»`ocm Ë`m g§MmMr _w»` g§»`m åhUVmV.  A  g§MmMr _w»`
g§»`m n(A) = 3 åhUwZ Xe©{dVmV.

VgoM, n(B) = 5 Am{U n(C) = 4.
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gwMZmgwMZmgwMZmgwMZmgwMZm : ewÝ` g§MmV EH$ hr KQ>H$ ZgVmo. `m g§»`m§Mr _w»` g§»`m 0 Amho  ∴ n(φ) = 0

  1. Imcrc n¡H$s H$moUVo g§M _`m©XrV Am[U H$moUVo A_`m©XrV g§M AmhoV, Vo gm§Jm Am{U
Vw_À`m CÎmamgmR>r H$maUo Úm.
(i) A = {x : x ∈ N Am{U x < 100} (ii) B = {x : x ∈ N Am{U x < 5}

(iii) C = {12, 22, 32, …..} (iv) D = {1, 2, 3, 4}

(v) {x : x hm AmR>dS>çmVrc {Xdg Amho.}
  2. A_`m©XrV g§Mmcm IwU H$am.

(A)  nwU© g§»`mMm g§M < 10 (B)  _wi g§»`mMm g§M < 10

(C)  nwUmªH$mMm g§M < 10 (D)  10 À`m Ad`dmMm g§M

          {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

      [aº$ g§M hm _`m©XrV g§M Amho ho {dYmZ gË` Amho H$m AgË` Amho? H$m?

               Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.4 - 2.4 - 2.4 - 2.4 - 2.4

1. Imcrc n¡H$s H$moUVo g§M [aº$ Amho d H$moUVo Zmhr?

(i) EH$m q~XþVwZ OmUmè`m aofm§Mm g§M.

(ii) 2 Zo {Zeof ^mJ OmUmè`m {df_ Z¡g{J©H$ g§»`mMm g§M.

(iii) {x : x  hm Z¡g{J©H$ g§»`m Amho, x < 5 Am{U x > 7}

(iv) {x : x hm XomZ g_m§Va aofoMm gm_mB©H$ q~Xþ Amho.}

(v) g__wi g§»`mMm g§M.

2. Imcrc n¡H$s H$moUVo g§M _`m©XrV qH$dm A_`m©XrV AmhoV?

(i) dfm©_Yrc _{hÝ`mMm g§M (ii) {1, 2, 3, …, 99, 100}

(iii)  99 noúmm chmZ Agcoë`m _wi g§»`mMm g§M.

ho H$amho H$amho H$amho H$amho H$am
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3. Imcrc n¡H$s àË òH$ g§M _`m©XrV Amho H$s A_`m©XrV AmhoV Vo gm§Jm.

(i) B§J«Or _wimúmao _Yrc Aúmam§Mm g§M

(ii)  X-Aúmmda g_m§Va AgUmè`m aofm§Mm g§M

(iii) 5 À`m JwUH$ g§»`mMm g§M.

(iv)  (0, 0) `m Ama§^ q~Xþ _YwZ OmUmè`m dVw©imMm g§M.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-14.  Oa A = {1, 2, 3,4,5}; B = {2,4,6,8} Va n(A ∪ B) H$mT>m.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH :  g§M A _Ü ò nmM KQ>H$ AmhoV ∴ n(A) = 5

  Am{U g§M B _Ü ò Mma KQ>H$ AmhoV ∴ n(B) = 4

na§Vw A ∪ B={1,2,3,4,5,6,8} _Ü ò 9 KQ>H$ ZmhrV Am{U `mV \$º$ 7 KQ>H$ AmhoV H$maU H$m`?

     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am
1.  n(A), n(B), n(A ∩ B) Am{U n(A ∪ B) _Ü ò H$m` g§~§Y Amho?
2. Oa  AAm{U B {d^º$ g§M Agoc Va n(A ∪ B) Vwåhr H$go _m{hV H$amc?

gwM{dcoco àH$ëngwM{dcoco àH$ëngwM{dcoco àH$ëngwM{dcoco àH$ëngwM{dcoco àH$ën
g§MmMr n[aH$ënZm, g§MmMo JwUY‘©, g§MmMr à{H«$¶mg§MmMr n[aH$ënZm, g§MmMo JwUY‘©, g§MmMr à{H«$¶mg§MmMr n[aH$ënZm, g§MmMo JwUY‘©, g§MmMr à{H«$¶mg§MmMr n[aH$ënZm, g§MmMo JwUY‘©, g§MmMr à{H«$¶mg§MmMr n[aH$ënZm, g§MmMo JwUY‘©, g§MmMr à{H«$¶m

{dÚmÏ¶mªMo Amdmg AmdS>rZo Ioi/{df¶/gmámhrH$o/Q>r.ìhr.M°Zcg BË¶mXr {df¶r ‘m{hVr,
Jmoim H$aUo, darc ‘m{hVr Zwgma g§MmMm g§K, g§MmMm N>oX, g§MmMm ^oX BË¶mXr à{H«$¶m
‘m{hV H$éZ doZ AmH¥$Vr H$mTw>Z Ë¶mMo n¥Ï¶H$aU H$aUo.

(i) IoimMr AmdS> Amho/ dV©‘mZnÌmMr AmdS> Amho 1 / TV channel Mr AmdS> Amho 1
(ii) IoimMr AmdS> Amho 2/ dV©‘mZnÌmMr AmdS> Amho 2 / TV channel Mr AmdS> Amho 2

(iii) {H$VtZm XmoÝhr ‘Ü¶o AmdS> Amho?

(iv) {H$VtZm EH$mhr ‘Ü¶o AmdS> Amho?

Extension: ¶m gd}úmUmcm AmnU 3 Ioi / 3 dV©‘mZnÌ/TV channel 3 Agohr KoD$
eH$Vmo.
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          AmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$cr

1. dñVwMr {ZpíMV ì`m»`m Ho$coë`m g_whmcm g§M åhUVmV, `oWo {ZpíMV ì`m»`mMm AW©-

(i) dñVwMm d¡pídH$ g§M Amho Omo J¥hrV YaÊ`mMr nadmZJr XoVmo.

(ii) d¡pídH$ g§MmVrc Ho$mUVrhr dñVw g§MmMm KQ>H$ AgVo qH$dm KQ>H$ ZgVo.

2. g§Mm_Ü ò Agcoë`m dñVwcm Ë`m g§MmMm KQ>H$ åhUVmV. g§Mm_Ü ò AgUo ̀ mgmR>r AmnU '∈'
ho {MÝh Xe©{dVmo.

3. g§M `mXr nÜXVr_Ü ò {chVm§Zm g§Mm_Yrc gd© KQ>H$ {c{hVmo d XmoZ KQ>H$m§À`m _Ü ò
ñdën{dam_ XoVmo Am{U g§M _hanr H§$gmV {c{hVmo { }

4. g§M dU©Z nÜXVrV gwÜXm {chþ eH$Vmo.

5. g§Mm_Ü ò EH$hr KQ>H$ Zgoc Aem g§Mmcm [aº$ g§M åhUVmV.

6. Oa g§MmMr _w»` g§»`m hr {ZpíMV nwU© g§»`m AgoV Va Ë`m g§Mmcm A_`m©XrV g§M
åhUVmV.

7. Oa g§MmVrc A_`m©XrV Zgë`mg Ë`m g§Mmcm _`m©XrV Ago åhUVmV.

8. g§»`m_Ü ò Agcoë`m KQ>H$m§À`m g§»`mcm Ë`m g§MmMr _w»` g§»`m åhUVmV.

9. d¡pídH$ g§M  'μ' qH$dm U Zo Xe©{dVmV gmYmaUVm d¡pídH$ g§M Am`VmZo Xe©{dVmV.
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10. Oa 'a' hm A Mm KQ>H$ Amho Am{U 'a' hm B Mm gwÜXm KQ>H$ Amho. Ago gw{MV H$aV Agoc Va
A hm B Mm Cng§M AgVmo. ̀ mcm  A ⊂ B Oa  a ∈A  ⇒  ⇒  ⇒  ⇒  ⇒  a ∈ B ̀ oWo A, B ho XmoZ g§M AmhoV.
Ago {chþ eH$Vmo.

11. Oa A g§MmVrc àË òH$ KQ>H$ B g§MmV Agoc Am{U VgoM B g§MmVrc àË òH$ KQ>H$ A _Ü ò
Agoc Voìhm  B Am{U A ho XmoZ g§M g_mZ AmhoV Ago åhUVmo.

12. A g§̀ moJ B cm A ∪ B = {x : x ∈ A qH$dm x ∈ B}Ago {c{hVmV.

13. A N>oX B cm A ∩ B = {x : x ∈ A Am{U x ∈ B}Ago {c{hVmV.

14. A, B`m XmoZ g§MmVrc \$aH$mg  A − B qH$dm B − A Xe©{dVmV.

A − B = {x : x ∈ A Am{U x ∉ B}

15. ìhoZ {MÌmZo g§Mm_Yrc {H«$`m XmI{dUo gmò rMo AgVo.
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3.1  3.1  3.1  3.1  3.1  àñVmdZm:
AmnU Zdì`m dJm©V ~hþnXr {df`r {eH$cmoV. AmVm AmnU `mda A{YH$ H$m ©̀ H$é.

Imcrc XmoZ g§X ©̂ nmhþ `m.

1. EH$m ~JrÀ`mVrc âcmda ~oS> {ÌH$moUmH$ma Amho. Ë`mMr gdm©V _moR>r ~mOw chmZ ~mOwÀ`m
3 nQ> Amho, Am{U gdm©V chmZ ~mOw hr chmZ ~mOw noúmm 2 EH$H$ chmZ Amho. Oa _Yë`m
~mOwMr cm§~r P Zo Xe©{dë`mg Ë`mMr n[a_rVr  P n[a_mUmV H$m` òB©c?

2. EH$m Am`VmH$ma S>m`ZtJ hm°cMr cm§~r {VÀ`m é§XrÀ`m XþßnQ> Amho. Oa Ë`m hm°cMr é§Xr x
Agë`mg Ë`m hm°cÀ`m n¥ð>^mJmÀ`m VimMo úmoÌ\$i x À`m n[a_mUmV H$m` òB©c?

darc g§X^m©V àË òH$mV AkmV amer Amho. n{hë`m g§X^m©V _Ycr ~mOw ‘P’ EH$H$ {Xcocr
Amho.

åhUwZ {ÌH$moUmMr n[a_rVr = gd© ~mO§w§Mr ~oarO

  n[a_rVr =  P + 3P + P + 2
= 5P + 2

Aem[aVrZo Xþgè`m g§X^m©V cm§~r hr é§XrÀ`m XþßnQ> Amho.
åhUwZ Oa é§Xr = x,                   Va cm§~r = 2x

Am`VmMr n[a_rVr = lb

úmoÌ\$i = (2x) (x)
         =  2 x2

`m déZ {ÌH$moUmMr n[a_rVr, 5P + 2 Am{U Am`VmMo úmoÌ\$i 2x2  ho {^Þ H$moQ>r Agcoë`m ~hþnXrÀ`m
énmV Amho.

1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789
1234567890123456789

2x

2 x2 x

3 }gþmWq

3P P+2

P
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3.2  3.2  3.2  3.2  3.2  }gþmWq ågUOo H$m`?
EH$m ~hþnXrVrc x ho Ago nX Amho. Oo axn  ‘Yrc ‘¶m©XrV g§»¶oMo ~oarO AgwZ H$moUË¶mhr

a, dmñVd g§»¶m OoWo a ≠  0 Am{U EImÚm nwU© g§»¶m n BVH$s AgVo.

go H$am
Imcrc n¡H$s H$moUË`m ~hþnXr AmhoV Am{U H$moUË`m Zmhr? H$maUo Úm?

(i)  2x3 (ii) 
1

1x− (iii)  2 14
7

z +  (iv) 2 2 2m m− + (v)  2 1P− +

3.2.13.2.13.2.13.2.13.2.1      }gþmWqMq H$moQ>q
Oa p(x) hr x, _Yrc ~hþnXr AgwZ   p(x) _Yrc x À`m gdm©V _moR>çm KmVm§H$mcm p(x)

~hþnXrMr H$moQ>r åhUVmV. CXm. 3x + 5 hr x McmVrc ~hþnXr Amho. ̀ mMm Ho$mQ>r 1 Amho. ̀ mcm aofr`

~hþnXr åhUVmV. 5x, 2 5y+  , 
1
3 P, m + 1 BË`mXr aofr` ~hþnXr AmhoV.

Á`m ~hþnXrMm H$moQ>r 2 AgVmo. Ë`mg dJ© ~hþnXr Ago åhUVmV. CXmhaUmW©  x2 + 5x + 4

hr x McmVrc dJ© ~hþnXr Amho. 2x2 + 3x - 
1
2 , p2 -1, 3 – z – z2, y2 - 3

y
 + 2  hr H$mhr dJ©

~hþnXrMr CXmhaUo AmhoV.
5x3–4x2+x–1 hr x McmVrc H$moQ>r 3 Agcocr ~hþnXr Amho. `mcmM KZ ~hþnXr Ago

åhUVmV. 2 – x3, p3, 3 – 2 –  + 5 KZ ~hwnXrMr H$mhr CXmhaUo AmhoV.

 go H$am go H$am go H$am go H$am go H$am
{d{dY nXm§Mm dmna H$éZ H$moUË`mhr 3 dJ© ~hþnXr,KZ ~hþnXr, 2 aofr` ~hþnXr {chm.

AmnU H$moUË`mhr H$moQ>rMm ~hþnXr {chþ eH$Vmo.  7 u 6–
3
2 u 4 + 4 u 2 – 8   hr H$moQ>r 6 Agcocr

~hþnXr Am{U x10 – 3x8 + 4x5 + 2x2 -1 hr H$moQ>r 10 Agcocr ~hþnXr Amho.

~hþnXr ~hþnXr Zmhr
2x

1
24x1 4

3
x − 3x2 + 4x−1 + 5

x2 − 2x − 1
14
x

+
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n H$moUVrhr Z¡g{J©H$ g§»`m AgwZ  x McmVrc  n H$moQ>r Agcocr ~hþnXr AmnU {chþ eH$Vmo.

  gmYmanUo AmnU  gmYmanUo AmnU  gmYmanUo AmnU  gmYmanUo AmnU  gmYmanUo AmnU

p(x) = a0 x
n + a1 x

n-1 + a2 x
n-2 + …….. + an-1 x +an hr nth H$moQ>r Agcocr ~hþnXr Amho.

òWo a0, a1, a2….. an-1, an dmñVd ghJwUH$ Am{U a0 ≠  0 Amho.

CXm. x McmVrc H$moQ>r 1 Agcoë`m ~hþnXrMo gm_mÝ` én  ax+b Amho. `mV a Am{U b dmñVd$
g§»`m AgwZ a  ≠ 0 Amho.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  1. x McmVrc dJ© ~hþnXr Am{U KZ~hþnXrÀ`m gm_mÝ` énmV {chm.
  2. b0...bn. ghJwUH$ Am{U n Agcoë`m  q(z) ~hþnXrMo gm_mÝ` én {chm. b0...bn cm H$moUË`m

AQ>r cmJw nS>VmV?

3.2.2 3.2.2 3.2.2 3.2.2 3.2.2 }gþmWqMq qH$_V
 p(x) = x2 – 2x – 3 ~hþnXr ¿`m. H$moUË`mhr [H§$_Vrda `m ~hþnXrMr qH$_V H$m` òB©c?

CXm  x = 1 R>odë`mg `mMr qH$_V {H$Vr? `m ~hþnXrV x = 1 R>odë`mg p(1) = (1)2 – 2(1) – 3 = –
4 òVo.  x À`m EodOr 1 R>odë`mg {Xcoë`m ~hþnXrMr  p(x) qH$_V -4 òVo.x = 1 AgVm§Zm x2 – 2x
– 3  Mr qH$_V -4 Amho.

Aem [aVrZo x = 0  AgVm§Zm p(x) Mr qH$_V  p(0) = –3  Amho.

Aem àH$mao p(x) hr x McmVrc ~hþnXr AgwZ k  hr dmñVd$ g§»`m Agë`mg  x À`m EodOr  p(x)
_Ü`o k R>odë`mg ̀ oUmè`m qH$_Vrcm x = k,AgVm§Zm p(x) Mr qH$_V åhUVmV.`mgp(k) Zo Xe©{dVmV.

go H$amgo H$amgo H$amgo H$amgo H$am

(i)Oa p(x) = x2 – 5x – 6,  Va  p(1), p(2), p(3), p(0), p(–1), p(–2), p(–3) Mr qH$_Vr H$mT>m.

(ii) Oa p(m) = m2 – 3m + 1,Va p(1) Am{U  p(–1) Mr {H$§_V H$mT>m.

3.2.33.2.33.2.33.2.33.2.3      }gþmWqMo ewÝ`
x = 3, –1 Am{U 2 AgVm§Zm  p(x)  =  x2 – 2x – 3  À`m [¨H§$_Vr H$m` òVmV?

AmnUmg _m{hV Amho p(3)  =  (3)2 – 2(3) – 3 = 9 – 6 – 3 = 0

nwÝhm p(-1) =  (–1)2 – 2(–1) – 3 = 1 + 2 – 3 = 0

Am{U p(2)  =  (2)2 – 2(2) – 3 = 4 – 4 – 3 = –3
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AmnUmg {XgwZ òVo H$s, p(3) = 0 Am{U p(-1) = 0. 3,–1`m qH$_VrZm p(x) = x2 – 2x -3
~hþnXrMo ewÝ`ewÝ`ewÝ`ewÝ`ewÝ` åhUVmV.

  2 hm p(x) Mm ewÝ` Zmhr. H$maU p(2) ≠  0

gmYmaUVm Oa p(k) = 0 Va  k  dmñVd$ g§» |̀cm p(x) ~hþnXrMm ewÝ` åhUVmV.

go H$amgo H$amgo H$amgo H$amgo H$am

(i)  p(x) = x2 – 4x + 3 Va  p(0),  p(1), p(2), p(3) À`m qH$_Vr H$mTw>Z p(x) ~hþnXrÀ`m ewÝ`
_m{hV H$am.

(ii)  x2 – 9 `m ~hþnXrMo ewÝ` -3 Am{U 3 AmhoV H$m VnmgwZ nhm.

               Aä`mg - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. Oa p(x) = 5x7 – 6x5 + 7x-6 Va _m[hV H$am.

(i)  x5 Mm ghJwUH$ (ii)  p(x) Mm H$moQ>r (iii) pñWa nX

2. Imcrc n¡H$s H$moUVo {dYmZ gË` qH$dm AgË` Amho Vo gm§Jm? Vw_À`m CÎmamgmR>r H$maUo Úm?

(i) 2 x2– 3x + 1 ~hþnXrMr H$moQ>r 2 Amho.
(ii)    p(x) = 3x3 – 4x2 + 5x + 7  ~hþnXr _Ü`o x2 Mm ghJwUH$ 2 Amho.

(iii) pñWanXmMm H$moQ>r ewÝ` Amho.

(iv)  2

1
5 6x x− +   hr dJ© ~hþnXr Amho.

(v) ~hþnXrMr H$moQ>r hm Ë`m ~hþnXrVrc nXmÀ`m g§»`onoúmm EH$ Zo OmñV AgVmo.

3. Oa  p(t) = t3 – 1Va  p(1), p(–1), p(0), p(2), p(–2) À`m qH$_Vr H$mT>m.

4.  –2 Am{U 2 ho x4 – 16 `m ~hþnXrMo ewÝ` Amho qH$dm Zmhr. VnmgUr H$am.

5.  p(x) Ooìhm p(x) =  x2 – x – 6 ̀ m ~hþnXrMo 3 Am{U -2 ewÝ` AmhoV H$m Zmhr. VnmgUr H$am.

3.3 3.3 3.3 3.3 3.3 }gþmWqeq à{H«$`m:
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aofr` ~hþnXrMm ewÝ` H$gm _m{hV H$amdm ho Vwåhr AmYrM {eH$cmV.

CXmhaUmW© Oa k hm p(x) = 2x + 5 Mm ewÝ` Agoc Va p(k) =0 `mdéZ 2k +5 = 0 åhUOoM

k = 
5

2
−

.

gmYmaUnUo Oa k hm p(x) = ax+b, a ≠ 0 ewÝ`

Agë`mg p(k) = ak + b = 0,

åhUOo  k = 
b

a
− qH$dm ax + b ~hþnXrMm ewÝ` 

b
a
−  Amho.

Aem [aVrZo aofr` ~hþnXrÀ`m ewÝ`mMm g§~§Y Ë`m§À`m ghJwUH$ Am{U pñWa nXm§er AgVmo.

3.4 }gþmWqÀ`m ewÝ`mMm ^w{_Vq` AW ©:}gþmWqÀ`m ewÝ`mMm ^w{_Vq` AW ©:}gþmWqÀ`m ewÝ`mMm ^w{_Vq` AW ©:}gþmWqÀ`m ewÝ`mMm ^w{_Vq` AW ©:}gþmWqÀ`m ewÝ`mMm ^w{_Vq` AW ©:

AmnUmg _m{hVr Amho H$s, Oa p(k) = 0. Va dmñVd$ g§»`m  k  hm  p(x) `m ~hþnXrMm ewÝ` hmoVmo.
aofr` Am{U dJ© ~hþnXrMr AmcoIr` Xe©dUwH$ Am{U Ë`m§À`m ewÝ`mMm ŵ{_Vr` AW© nmhþ `m.

3.4.1. 3.4.1. 3.4.1. 3.4.1. 3.4.1. aofq` }gþmWqMq AmcoIq` We©dUwH$:

 aofr` ~hþnXr ax + b, a ≠ 0 ¿`m. Vwåhr 9 ì`m dJm©V {eH$ë`m à_mUo  y = ax + b  Mm AmcoI EH$
gai aofm Amho. CXmhaUmW©  y = 2x + 3 Vr  Y-Aúmmda  (0, 3) `m q~Xþda N>oXVo. VgoM Vr
(–2, –1) Am{U (2, 7) `m {~§XþVwZ OmVo.

Vº$mVº$mVº$mVº$mVº$m 3.1

x –2 0 2

y = 2x + 3 –1 3 7

(x, y) (–2, –1) (0, 3) (2, 7)
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AmcoIm_Ü ò Vwåhmg {XgwZ ̀ oVo

H$s,  y = 2x+3 hr aofm X Aúmmda

x = –1 Am{U x = –2 `mÀ`m _Ü ò

åhUOo 3 , 0
2
−⎛ ⎞

⎜ ⎟⎝ ⎠ `m {~§Xþda N>oXVo.

na§Vw x = 
3

2
−

 gwÜXm  2x + 3 `m

~hþnXrMm ewÝ` Amho. 2x + 3 `m

~hþnXrMm ewÝ` hm q~XþMm x-{ZX}eH$

Amho. OoWo  y = 2x + 3 Mm AmcoI

X Aúmmda N>oXVo.

go H$amgo H$amgo H$amgo H$amgo H$am
  (i) y = 2x + 5, (ii) y = 2x – 5, (iii) y = 2x Mo AmcoI H$mT>m Am{U X Aúmmdarc N>oXZ q~Xþ

_m{hV H$am. `m q~XþMo x-{ZX}eH$ gwÜXm ~hþnXrMo ewÝ` hmoVmV H$m?

gmYmaUnUo ax + b, a ≠  0 aofr` ~hþnXrgmR>r  y = ax + b hr gai aofm Amho. Or X Aúmmda

EH$mM q~Xþda {ZpíMVnUo N>oXVo Vmo q~Xþ  , 0b
a

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ . Amho.

åhUwZ ax + b, a ≠ 0 aofr` ~hþnXrcm EH$M ewÝ` AgVmo. Vmo åhUOo y = ax + b  Mm AmcoI
x-Aúmmda N>oXUmè`m q~XþMm  x- {ZX}eH$ Amho.x-AúmmMm gaiaofodarc hm N>oXZ q~Xþ hm -b/a Amho.
3.4.2. 3.4.2. 3.4.2. 3.4.2. 3.4.2. dJ© }gþmWqMq AmcoIq` We©dUwH$:

dJ© ~hþnXrÀ`m ewÝ`mÀ`m ŵ{_Vr` AWm©H$S>o nmhþ `m.  x2 – 3x – 4 ~hþnXr ¿`m. y = x2 – 3x

– 4 Mm AmcoI H$gm AgVmo nhm. Vº$m 3.2 _Ü ò {Xë`mà_mUo  x À`m H$mhr qH$_VrdéZ Ë`m g_mZ
y = x2 – 3x – 4 À`m H$mhr qH$_VrMr `mXr nhm.

Vº$mVº$mVº$mVº$mVº$m 3.2

x – 2 – 1 0 1 2 3   4 5

y = x2 – 3x – 4 6 0 – 4 – 6 – 6 – 4   0 6

(x, y) (– 2, 6) (– 1, 0) (0, – 4) (1, – 6) (2, – 6) (3, – 4) (4, 0) (5, 6)

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, -1)

3 ,0
2

−⎛ ⎞
⎜ ⎟⎝ ⎠

(0, 3)

(2, 7)
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darc `mXrVrc q~Xþ§Zm AmnU AmcoImda ñWmnZ H$é Am{U AmcoI H$mTw>. `m dJ© ~hþnXrMm
AmcoI EH$ gai aofm Amho H$m?Vmo   AmH$mamMm dH«$ Amho H$m? Vmo X Aúmmda XmoZ q~XþV N>oXVmo.

Iao Va H$moUË`mhr dJ© ~hþnXr  ax2 + bx + c,  a ≠ 0, Ë`m g_mZ Agcoë`m  y = ax2 + bx + c
(a ≠ 0)g{_H$aUmÀ`m AmcoImda  Aem àH$mao qH$dm Imcr  Aem àH$mao CKS>Vmo. ho  a > 0
qH$dm a < 0 da {Z ©̂a H$aVo.

( Aem dH« $ AmH$mamg
namdc` åhUVmV)

Amnë`m cúmmV Amco
H$s, -1 Am{U 4 ho dJ©
~hþnXrMo ewÝ` AmhoV Am{U
-1 Am{U 4 ho  X Aúmmdarc
N>oXZq~Xþ AmhoV. {OWo  x-
Aúmmda y = x2 – 3x – 4  Mm
AmcoI N>oXVmo. Ë`m N>oXZ
q~XþMo x-{ZX}eH$ ho x2 – 3x
– 4  `m dJ© ~hþnXrMo ewÝ`
Amh oV. (x) = y =

x2 – 3x – 4; P(-1)=0,¶mMm
AmcoI X-Aúmmcm (-1, 0)
q~Xþda N> oXVm o. AmUIr
P(4)=0 Mm Amco oI X-

Aúmmcm (4, 0) q~Xþda N>oXVmo.
gmYmaU nU o ~h þnXr P(x) gmR > r Oa  P(a)=0 ¶mMm Amc oI
X-Aúmmcm  (a, 0) da N>oXVmo.

ho H$moUË`mhr dJ© ~hþnXrgmR>r ho gË` Amho. åhUOo ax2 + bx + c {OWo (a ≠ 0) `m dJ©
~hþnXrMo ewÝ` ho Ë`m q~XþMo x-{ZX}eH$ AmhoV. OoWo  y = ax2 + bx + c  {OWo (a ≠ 0) X Aúmmda
N>oXVmV.

 à`ËZ H$am

(i) y = x2 – x – 6  (ii) y = 6 – x – x2  Mo AmcoI H$mTw>Z àË òH$ g§X^m©Vrc ewÝ` _m{hV H$am.
Vwåhmcm H$m` {XgwZ òVo?

AmnU `m AmYrM {Z[aúmU Ho$coë`m y = ax2 + bx + c {OWo (a ≠ 0) À`m AmcoImdéZ
Imcrc {VZ g§X ©̂ CX²̂ dVmV.

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(-2, 6)

(-1, 0)

(0, -4)

(1, -6)
(2, -6)

(3, -4)

(4, 0)

(5, 6)

SCERT TELA
NGANA



dJ© 10 dm J{UV5 85 85 85 85 8

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ (i) : `m g§X^m©V AmcoI x-Aúmmcm XmoZ {^Þ q~Xþ  A _Ü ò A′  _Ü ò N>oXVmV. òWo A Am{UA′
Mo x-{ZX}eH$ ho ax2+bx +c {OWo (a ≠ 0) `m dJ© ~hþnXrMo XmoZ ewÝ` AmhoV. nadc` ho da qH$dm
Imcr CKS>VmV.        (i)            (ii)
g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ (ii) : òWo AmcoI X Aúmmda {ZpíMVnUo EH$mM q~Xþda N>oXVmo. åhUOo XmoZ q~Xþ EH$_oH$m§da
òVmV. åhUwZ g§X ©̂ (i) da Xe©{dë`mà_mUo  A Am{U A′ ho XmoZ q~Xþ EH$mM OmJr òD$Z EH$M q~Xþ

A.V`ma hmoVom.

      (i)            (ii)

`m g§X^m©V ax2 + bx + c  `m dJ© ~hþnXrMm ewÝ` A Mm x- {ZX}eH$ Amho.

g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ (iii) : òWo AmcoI hm nwU© nUo X AúmmÀ`m da qH$dm X AúmmÀ`m Imcr Amho. åhUwZ Vmo X
Aúmmcm H$moUË`mhr q~Xþda N>oXV Zmhr.

X' X

Y

Y'

X' X

Y

Y'

A
A'O A' AO

X' X

Y

Y'

X' X

Y

Y'

A
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       (i)            (ii)

`m g§X^m©V ax2 + bx + c `m dJ© ~hþnXrg ewÝ` ZgVmo.

åhUwZ Vwåhr ŵ{_Vr` ÑîQ>çm nm{hco AgVm dJ© ~hþnXrcm XmoZ {^Þ ewÝ` qH$dm XmoZ g_mZ
ewÝ`  (åhUOoM EH$ ewÝ` ) qH$dm ewÝ`M ZgVmo. `mMm AW© Agm hmoVmo H$s, H$moQ>r 2 Agcoë`m
~hþnXrcm OmñVrV OmñV XmoZ ewÝ` AgVmV.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

1. àË òH$s XmoZ ewÝ` AgUmè`m H$moUË`mhr {VZ dJ© ~hþnXr {chm?
2. EH$ ewÝ` Agcocr EH$ dJ©~hþnXr {chm?
3. EH$m dJ© ~hþnXrg EH$M ewÝ` Agcm åhUOo Vwåhr Ë`mMr VnmgUr H$er H$amc?
4. dmñVd g§»`m  x gmR>r ewÝ` Zgcoë`m {VZ dJ© ~hþnXr {chm?

3.4.33.4.33.4.33.4.33.4.3KZ }gþmWqÀ`m ewÝ`mMm ŵ{_Vq` AW©
KZ ~hþnXrÀ`m ewÝ`mMm ^w{_Vr` AW© H$m` hmoVmo `mMo Vwåhmcm H$m` dmQ>Vo?  x3 – 4x hr

KZ ~hþnXr ¿`m.  y = x3 – 4x Mm AmcoI H$gm {XgVmo ho nmhÊ`mgmR>r  x À`m H$mhr qH$_Vr KoD$Z
g_mZ  y À`m H$mhr qH$_Vr Vº$m 3.3 _Ü`o XmI{dcoë`m AmhoV.

X' X

Y

Y'

O X' X

Y

Y'

O

{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.{dMma H$am Am{U MMm© H$am.

21 ;
2

y x=  y = x2, y = 2x2  Mm AmcoISCERT TELA
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Vº$mVº$mVº$mVº$mVº$m 3.3

x   –2   –1    0    1 2

y = x3 – 4x     0    3    0   –3   0

(x, y) (–2, 0) (–1, 3) (0, 0) (1, –3) (2, 0)

AmcoI H$mT>Vm§Zm AmnUmg
{XgwZ òVo H$s,  y = x3 – 4x  Mm
AmcoIm AmH¥$VrV XmI{dë`m
à_mUo {XgVmo.

darc VŠË`mdéZ AmnUmg
{XgwZ `Vo H$s, -2, 0 Am{U 2
ho  x3 – 4x `m KZ ~hþnXrMo
ewÝ` AgwZ   –2, 0 Am{U 2 ho
q~XþMo   x-{ZX}eH$ AmhoV. OoWo
y = x3 – 4x Mm AmcoI x-Aúmmda
N>oXVmo. åhUwZ ̀ m ~hþnXrcm {VZ
ewÝ` AmhoV.

Mcm AmVm AOwZ H$mhr
~hþnXr KoD$ `m. x3 Am{U x3 –
x2 `m XmoZ ~hþnXr ¿`m. Vº$m
3.4 Am{U 3.5 nhm.

 Vº$mVº$mVº$mVº$mVº$m 3.4

x    –2    –1    0    1 2

y = x3    –8    –1    0    1 8

(x, y) (–2, –8) (–1, –1) (0, 0) (1, 1) (2, 8)

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4 5 6 7-2-3-4-5-6

X' X
-7

Y

Y'

(1, -3)

(2, 0)

(-1, 3)

(-2, 0)

à‘mU (scale)
X Aj 1 go.‘r. = 1 EH$H$
Y Aj 1 go.‘r. = 1 EH$H$
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 Vº$mVº$mVº$mVº$mVº$m 3.5

x    –2    –1    0    1 2

y = x3 – x2    –12    –2    0    0 4

(x, y) (–2, –12) (–1, –2) (0, 0) (1, 0) (2, 4)

  y = x3 y = x3 – x2

 y = x3 _Ü`o Vwåhmcm AmT>iwZ `oVo H$s, 0 hm y = x3 AmcoImìXmao  X Aúmmda N>oXUmè`m
EH$M EH$ q~XþMm  x-{ZX}eH$ Amho. åhUwZ ~hþnXrcm \$º$ EH$M ewÝ` Amho. AemarVrZo 0 Am{U
1 ho y = x3 – x2 ìXmam X Aúmmda XmoZ q~Xþda N>oXVmV. Ë`m§Mo x- {ZX}eH$ 0 Am{U 1 AmhoV. åhUwZ
KZ ~hþnXrcm XmoZ ewÝ` AgVmV.

darc CXmhaUmdéZ AmnUmg Ago {XgwZ òVoo H$s, KZ ~hþnXrcm OmñVrV OmñV 3 ewÝ`
AgVmV. Xþgè`m eãXmV gm§Jm`Mo åhUOo H$moQ>r 3 Agcoë`m ~hþnXrcm OmñVrV OmñV 3 ewÝ` AgVo.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
 (i) – x3 (ii) x2 – x3 (iii) x3 – 5x2 + 6x ~hþnXrMm AmcoI Z H$mT>Vm. KZ ~hþnXrMo ewÝ`

_m{hV H$am.

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4-2-3-4

X' X

Y

Y'

1

2

3

4

5

6

7

-1-1

-2-2

-3-3

-4-4

-5

-6

-7

0
1 2 3 4-2-3-4

X' X

Y

Y'(-2, -8)

(-1, -1)

(2, 8)

(-1, -2)

(1, 0)

(2, 4)

(1, 1)
(0, 0)

à‘mU (scale)
X Aj 1 go.‘r.
= 1 EH$H$
Y Aj 1 go.‘r.
= 1 EH$H$

à‘mU (scale)
X Aj 1go.‘r.=1 EH$H$
Y Aj 1 go.‘r.= 1 EH$H$
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gwMZmgwMZmgwMZmgwMZmgwMZm : n H$moQ>r Agcocr EH$ ~hþnXr p(x) Mm AmcoI y = p(x) hm X Aúmmcm OmñVrV OmñV n
q~XþV N>oXVo. åhUwZ n Ho$mQ>r Agcoë`m  p(x) ~hþnXrcm OmñVrV OmñV n ewÝ` AgVmV.

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-1.  Imcr {Xcoë`m {MÌmVrc AmcoI nhm. àË`oH$ AmcoI hm y = p(x) Mm AmcoI Amho.
`mV  p(x) hr ~hþnXr Amho. àË`oH$ AmcoImV {Xcoë`m x ì`már_Ü ò p(x) À`m ewÝ`mMr g§»`m H$mT>m.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : {Xcoë`m x ì`márÀ`m n«Ë`oH$ AmcoImV.

(i) AmcoI X Aúmmda EH$mM q~Xþda N>oXVo. åhUwZ ewÝ`mMr g§»`m 1 Amho.

(ii) AmcoI X Aúmmda XmoZ q~XþV N>oXVo. åhUwZ ewÝ`mMr g§»`m 2 Amho.

(iii) ewÝ`mMr g§»`m 3 Amho. (H$m?)

(iv) ewÝ`mMr g§»`m 1 Amho. (H$m?)

(v) ewÝ`mMr g§»`m 1 Amho. (H$m?)

(vi) ewÝ`mMr g§»`m 4 Amho. (H$m?)

(i) (ii) (iii)

(iv) (v) (vi)

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO
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CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-2.  {Xcoë`m ~hþnXrÀ`m ewÝ`mMr g§»`m H$mT>m. Am{U Ë`m§Mr [H§$_V gwÜXm H$mT>m.

(i) p(x) = 2x + 1 (ii) q(y) = y2 – 1 (iii) r(z) = z3

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : ~hþnXrMm AmcoI Z HmT>Vm _m{hV H$aVm òVo.

(i) p(x) = 2x + 1 hr aofr` ~hþnXr Amho `mg

EH$M ewÝ` AgVmo.

 p(x) = 0 ¿`m

åhUwZ 2x+1=0

åhUwZ x = 
1

2
−

~hwnXrMm ewÝ` 
1

2
−  Amho.

(ii) q(y) = y2 – 1 hr dJ© ~hþnXr Amho.

`mg OmñVrV OmñV XmoZ ewÝ` AgVmV.

 q(y) = 0 ¿`m

⇒ y2 – 1 = 0

⇒  (y + 1) (y – 1) = 0

⇒  y = -1 or y = 1

åhUwZ ~hþnXrMm ewÝ` -1 Am{U 1 AmhoV.

(iii) r(z) = z3 hr KZ ~hþnXr AmhoV. `mg OmñVrV OmñV {VZ ewÝ` AgVmV.

 r(z) = 0 ¿`m

⇒ z3 = 0

⇒ z = 0

åhUwZ ~hþnXrMm ewÝ` 0 Amho.
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               Aä`mg – 3.2 – 3.2 – 3.2 – 3.2 – 3.2

1. ~hþnXr  p(x) gmR>r Imcrc AmH¥$VrV y = p(x) Mm AmcoI {Xcocm Amho. àË`oH$ g§X^m©Vrc
p(x) Mo ewÝ` _m{hV H$am

2. Imcr {Xcoë`m ~hþnXrMo ewÝ` _m{hV H$am.
(i)  p(x) = 3x (ii) p(x) = x2 + 5x + 6

(iii) p(x) = (x+2) (x+3) (iv) p(x) = x4 – 16

3. Imcr {Xcoë`m ~hþnXrMo AmcoI H$mTw>Z ewÝ` _m{hV H$am. CÎmamMo g_W©Z H$am.
(i) p(x) = x2 – x – 12 (ii) p(x) = x2 – 6x + 9

(iii) p(x) = x2 – 4x + 5 (iv) p(x) = x2 + 3x – 4

(v) p(x) = x2 – 1

4. p(x) = 4x2 + 3x – 1 `m ~hþnXrMo ewÝ` 1
4 Am{U -1 ho AmhoV H$m?

(i) (ii) (iii)

(iv) (v) (vi)

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

X' X

Y

Y'

X' X

Y

Y'

X' X

Y

Y'

O OO

SCERT TELA
NGANA



~hþnXr 6 56 56 56 56 5

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

3.53.53.53.53.5 }gþmWqMo ggJwUH$ Am{U ewÝ`m_Yqc g§}§Y

aofr` ~hþnXr  ax + b Mm ewÝ`  – 
b
a  Cƒ KmVm§H$ Agcoë`m ~hþnXrMm g§~§Y Ë`mÀ`m

ghJwUH$mer XoIrc AgVmo. `m {df`r {dMma H$am Am{U {_Ìm§gmo~V MMm© H$am.ho Vwåhr AmYrM
nm{hcmV. AmVm AmnU dJ© ~hþnXrÀ`m ghJwUH$ Am{U ewÝ`m_Yrc g§~§YmMm {dñVma H$aÊ`mMm
à`ËZ H$é. `mgmR>r p(x) = 2x2 – 8x + 6 ~hþnXr KoD$ `m.

~hþnXr À`m _Ü`nXmcm doJio H$éZ Ë`mMo Ad`d H$go nmS>VmV. ho AmnU 9 ì`m dJm©V
{eH$cmo. åhUwZ _Yco nX ‘–8x’ cm XmoZ nXmV doJio H$éZ Ë`m§Mr ~oarO H$é. Ë`mMm JwUmH$ma 6
× 2x2 = 12 x2 Amcm nm{hOo. åhUwZ

   2x2 – 8x + 6 = 2x2 – 6x – 2x + 6

= 2x(x – 3) – 2(x – 3)

= (2x – 2) (x – 3) = 2(x – 1) (x – 3)

p(x) = 2x2 – 8x + 6 ewÝ` hmoVo Ooìhm x – 1 = 0 qH$dm x – 3 = 0 åhUOoM Ooìhm x = 1 qH$dm
x = 3 AgVmV 2x2 – 8x + 6 Mm ewÝ` 1 Am{U 3 AmhoV. AmVm AmnU ~hþnXrVrc nXm§À`m
ghJwUH$mMm Am{U `m ewÝ`mMm H$mhr g§~§Y Amho H$m? ho nmhÊ`mMm à`ËZ H$é.  x2 Mm ghJwUH$
2 Amho. x Mm ghJwUH$ –8 Am{U pñWam§H$ 6 Amho.Omo H$s x0 Mm ghJwUH$ Amho. ( åhUOo 6x0 = 6)

~hþnXrÀ`m ewÝ`mMr ~oarO = 1 + 3 = 4 = 
( 8)
2

− −
=

~hþnXrÀ`m ewÝ`mMm JwUmH$ma = 1 × 3 = 3 = 
6
2 =

AmUIr H$mhr dJ© ~hþnXtZm KoD$ nmhw `m. p(x) = 3x2 + 5x – 2.
_Yë`m nXmg doJio Ho$ë`mg

3x2 + 5x – 2 = 3x2 + 6x – x – 2 = 3x(x + 2) – 1(x + 2)

= (3x – 1) (x + 2)
3x2 + 5x – 2 ewÝ` homVo Ooìhm 3x – 1 = 0 qH$dm x + 2 = 0

åhUOoM Ooìhm x = 
1
3  qH$dm x = –2.

 3x2 + 5x – 2 Mm ewÝ` 
1
3  Am{U –2 `m déZ AmnUmg

ewÝ`mMr ~oarO = 
1
3  + (-2) = 

5
3
−

 =

ewÝ`mMm JwUmH$ma = 
1
3  × (-2) = 

2
3
−

 =

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$
pñWa nX

   x2  Mm ghJwUH$

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$

pñWa nX
   x2  Mm ghJwUH$
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go H$amgo H$amgo H$amgo H$amgo H$am
Imcr {Xcoë`m dJ© ~hþnXrMo ewÝ` _m{hV H$am. ~hþnXrÀ`m ewÝ`mMr ~oarO Am{U

JwUmH$ma _m{hV H$éZ Ë`mVrc nXm§À`m ghJwUH$mÀ`m g§~§YmMr VnmgUr H$am.
(i)    p(x) = x2 – x – 6 (ii)   p(x) = x2 – 4x + 3

(iii)  p(x) = x2 – 4 (iv)  p(x) = x2 + 2x + 1

gmYmaUnUo Oa α Am{U β hr p(x) = ax2 + bx + c,

 a ≠ 0 `m ~hþnXrMo ewÝ` Agoc Va (x – α) Am{U (x – β) ho p(x) Mo Ad`d hmoVmV.

 åhUwZ ax2 + bx + c = k (x – α) (x – β) `oWo  k pñWam§H$ Amho.
= k[x2 – (α + β) x + αβ]

= k x2 – k (α + β) x + k α β

XmoÝhr ~mOwÀ`m  x2, x Am{U pñWanXm§À`m ghJwUH$mMr VwcZm Ho$cr AgVm.

a = k, b = – k(α+β) Am{U c = kαβ.

Ë`mdéZ  α + β = 
b

a
−

,

        αβ = 
c
a

gwMZmgwMZmgwMZmgwMZmgwMZm: α Am{U β ho J«rH$ eãX AgwZ Ë`mMm Cƒma ‘Amë\$m$’ Am{U ‘{~Q>m’ Agm H$aVmV.
AmnU AOwZ EH$ Aúma ‘γ’ dmnaVmo `mg ‘Jm_m’ Ago CƒmaVmo.

ax2 + bx + c  dJ© ~hþnXrÀ`m ewÝ`m§Mr ~oarO = α + β = 
b

a
−

 =

dJ© ~hþnXrÀ`m ewÝ`mMm JwUmH$ma  = αβ =  
c
a   =

Imcrc H$mhr CXmhaUo nmhþ `m.

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-3.   x2 + 7x + 10 `m dJ© ~hþnXrMm ewÝ` _m{hV H$éZ ewÝ` Am{U ghJwUH$m_Yrc
g§~§YmMr VnmgUr H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : AmnUmg _m{hV Amho.
x2 + 7x + 10 = (x + 2) (x + 5)

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$

pñWa nX
   x2  Mm ghJwUH$SCERT TELA
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åhUwZ x2 + 7x + 10 Mr qH$_V ewÝ` `oVo Ooìhm x + 2 = 0 qH$dm x + 5 = 0,

åhUOoM x = –2 qH$dm x = –5.

åhUwZ  x2 + 7x + 10 Mo ewÝ` –2 Am{U –5 AmhoV.

~hþnXrMr ewÝ`m§Mr ~oarO =  –2 + (–5) = – (7) = 
(7)
1

−
 =

ewÝ`mMm JwUmH$ma  = –2 × (–5) = 10 = 
10
1  =

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-4.   x2 – 3 ̀ m ~hþnXrMo ewÝ` _m{hV H$éZ Ë`m§À`m ewÝ` Am{U ghJwUH$m_Yrc g§~§YmMr
VnmgUr H$am.

gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH  : a2 – b2 = (a – b) (a + b) `m g_mZVoMr AmR>dU H$é.

`mdéZ x2 – 3 = (x – 3 ) (x + 3 ) {chþ eH$Vmo.

åhUwZ x2 – 3 Mr qH$_V ewÝ` `oVo Ooìhm x =  3  qH$dm x =  – 3 .

åhUwZ x2 – 3 Mo ewÝ`  3  Am{U – 3   AmhoV.

ewÝ`mMr ~oarO H$éZ = 3  + (– 3 ) = 0 =

ewÝ`mMr JwUmH$ma= ( 3 ) × (– 3 ) = – 3 =  
3

1
−

 =

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-5.  EH$m dJ© ~hþnXrMo ewÝ`mMr ~oarO Am{U JwUmH$ma AZwH«$_o -3 Am{U 2 AmhoV Va
Vr dJ© ~hþnXr _m{hV H$am?

gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH gmoS>dUwH : g_Om α Am{U β ewÝ` AgUmar ~hþnXr ax2 + bx + c Amho. AmnUmg

α + β = – 3 = 
b

a
−

,

Am{U αβ = 2 = 
c
a .

Oa AmnU a = 1 KoVë`mg b = 3 Am{U c = 2 `oVo.

åhUwZ {Xcoë`m AQ>r nwU© H$éZ `oUmar ~hþnXr x2 + 3x + 2 Amho.

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$

pñWa nX
   x2  Mm ghJwUH$

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$

pñWa nX
   x2  Mm ghJwUH$
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Aem [aVrZo 'a' cm H$moUVrhr dmñVd g§»`m åhUwZ KoVm ̀ oVo.Ë`mg AmnU  k g_Ow ̀ m déZ

3b
k

−
= −  qH$dm b = 3k Am{U 2c

k
=  qH$dm  c = 2k.  a, b Am{U c À`m qH$_V R>odë`mg kx2 + 3kx

+ 2k hr ~hþnXr òVo.

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU     -6.  EH$m dJ© ~hþnXrMo ewÝ` AZwH«$_o 2 Am{U  1
3
−

 AmhoV. Va Vr ~hþnXr _m{hV H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : g_Om Vr ~hþnXr

ax2 + bx + c, a ≠ 0 ~hþnXr Amho. α Am{U β Ë`mMo ewÝ` AmhoV.

òWo α = 2, β = 
1

3
−

ewÝ`m§Mr ~oarO = (α + β) = 2 + 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

5
3

ewÝ`mMm JwUmH$ma = (αβ) = 2 
1

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 

2
3
−

åhUwZ dJ©~hþnXr  ax2 + bx + c hr

 k[x2 – (α + β)x + α β], Amho. `mV k pñWam§H$ Amho.

= k[x2 – 
5
3 x – 

2
3 ]

 k cm H$moUË`mhr {^Þ qH$_Vr XoVm òVmV.

Ooìhm k = 3 AgVm§Zm dJ© ~hþnXr 3x2 – 5x – 2 hmoVo.

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

 (i)  −2 Am{U 
1
3 ewÝ` Agcocr dJ© ~hþnXr _m{hV H$am.

   (ii) ewÝ`mMr ~oarO  
3

2
−

 Am{U ewÝ`mMm JwUmH$ma -1 AgUmar dJ© ~hþnXr _m{hV H$am.
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3.6 3.6 3.6 3.6 3.6  KZ }gþmWq
AmVm AmnU KZ ~hþnXrMo {Z[aúmU H$é `m. KZ ~hþnXrÀ`m ewÝ`mg Am{U Ë`mÀ`m

ghJwUH$mV gmaIo g§~§Y Amho Ago Vwåhmcm dmQ>Vo H$m?

 p(x) = 2x3 – 5x2 – 14x + 8 ~hþnXr KoD$ `m.

 p(x) = 0 `m qH$_Vr da x = 4, – 2, 
1
2 Amho ho {XgwZ `oVo.

p(x) KZ ~hþnXr Agë`m_wio OmñVrV OmñV {VZ ewÝ` AgVmV Vo 2x3 – 5x2 – 14x + 8 Mo
ewÝ` AmhoV.

ewÝ`m§Mr ~oarO = 4 + (–2) +  
1
2 = 

5
2 = 

( 5)
2

− −
 =

ewÝ`m§Mm JwUmH$ma = 4 × (–2) × 
1
2  = – 4 = 

8
2
−

 =

`m ~amo~aM `oWo AOwZ EH$ g§~§Y Amho. ~hþnXrÀ`m ewÝ`mcm XmoZ XmoZ KoD$Z Ë`m§À`m
JwUmH$mamMr ~oarO KoD$Z nm{hë`mg Vmo g§~§Y {XgwZ `oVmo.

=
1 1{4 ( 2)} ( 2) 4
2 2

⎧ ⎫ ⎧ ⎫⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪× − + − × + ×⎨ ⎬ ⎨ ⎬⎪ ⎪ ⎪ ⎪⎪ ⎪ ⎪ ⎪⎩ ⎭ ⎩ ⎭

= – 8 – 1 + 2 = – 7 = 
14
2

−
 =

gmYmaUVm Oa α, β, γ hr ax3 + bx2 + cx + d, Mo ewÝ` Agë`mg

-( x  Mm ghJwUH$)
   x2  Mm ghJwUH$

pñWa nX
   x2  Mm ghJwUH$

 x  Mm ghJwUH$
   x3  Mm ghJwUH$

ax3 + bx2 + cx + d, `m ~hþnXrMo ewÝ` α, β, γ AmhoV. AmVm nmhþ `m α, β, γ ho a, b,c,d er H$go
g§~§YrV AmhoV. H$maU α, β, γ ho ewÝ` Agë`mg Vr ~hþnXr (x-α), (x-β), (x-γ) Aer {c{hVm `oVo.

= x3 - x2 (α+β+γ)+x(αβ+βγ+αγ)− αβγ

~hþnXrer VwcZm Ho$ë`mg, AmnU a Zo JwUë`mg Amnë`m `oVo.
3 2 ( ) ( )ax x a xa a= − α + β + γ + αβ + βγ + αγ − αβγ

∴ ( ), ( ),b a c a d a= − α + β + γ = αβ + βγ + αγ = − αβγ

ax3 + bx2 + cx + d

 α + β + γ = 
b

a
−

 αβ + βγ + γα = 
c
a , Am{U α β γ = 

d
a
−
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go H$amgo H$amgo H$amgo H$amgo H$am
Oa α, β, γ  ho Imcr {Xcoë`m ~hþnXrMo ewÝ` Agë`mg Imcrc VŠË`mVrc qH$_Vr _m{hV

H$am.

  A.H«$. KZ ~hþnXr α + β + γ αβ + βγ + γα α β γ

   1   x3 + 3x2 – x – 2

   2   4x3 + 8x2 – 6x – 2

   3   x3 + 4x2 – 5x – 2

   4   x3 + 5x2 + 4

Imcrc CXmhaUo KoD$ `m.

CWmgaU CWmgaU CWmgaU CWmgaU CWmgaU -7.   3, –1, – 
1
3  ho p(x) = 3x3 – 5x2 – 11x – 3 `m KZ ~hþnXrMo ewÝ` AmhoV `mMr

VnmgUr H$am Am{U ~hþnXrMm ewÝ` Am{U ghJwUH$m_Yrc g§~§YmMr VnmgUr H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : p(x) = 3x3 – 5x2 – 11x – 3 ho {Xcoco ~hþnXr Amho.

p(3) = 3 × 33 – (5 × 32) – (11 × 3) – 3 = 81 – 45 – 33 – 3 = 0,

p(–1) = 3 × (–1)3 – 5 × (–1)2 – 11 × (–1) – 3 = – 3 – 5 + 11 – 3 = 0,
3 21 1 1 13 5 11 3

3 3 3 3
p
⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜− = × − − × − − × − −⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎟ ⎟ ⎟ ⎟⎜ ⎜ ⎜ ⎜⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ,

1 5 11 2 23 0
9 9 3 3 3

=− − + − =− + =

åhUwZ 3, –1, Am{U 
1
3

−  ho  3x3 – 5x2 – 11x – 3 `m ~hþnXrMo ewÝ` AmhoV.

åhUwZ ¿`m  α = 3, β = –1 Am{U γ = 
1
3

− .¿`m.
AmVm,  3x3 – 5x2 – 11x – 3 `m {Xcoë`m ~hþnXrMr ax3 + bx2 + cx + d er VwcZm Ho$cr

AgVm AmnUmg a = 3, b = – 5, c = – 11, d = – 3  òVo. `m Z§Va

α + β + γ = 3 + (–1) + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 2 
1
3

−  = 
5
3 = 

( 5)
3

− −
= 

b
a
−

,

αβ + βγ + γα = 3 × (–1) + (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ + 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠ × 3 = – 3 + 
1
3  – 1 = 

11
3

−
=

c
a ,

α β γ = 3 × (–1) × 
1
3

⎛ ⎞⎟⎜− ⎟⎜ ⎟⎜⎝ ⎠  = 1 =  
( 3)
3

− −
 = 

d
a
−

.
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               Aä`mg – 3.3 – 3.3 – 3.3 – 3.3 – 3.3

1. Imcr {Xcoë`m dJ© ~hþnXrMo ewÝ` _m{hV H$am Am{U ghJwUH$ Am{U ewÝ`mV H$m` g§~§Y Amho
`mMr nS>VmiUr H$am?
(i) x2 – 2x – 8 (ii) 4s2 – 4s + 1 (iii) 6x2 – 3 – 7x

(iv) 4u2 + 8u (v) t2 – 15 (vi) 3x2 – x – 4

2. EH$m dJ© ~hþnXrÀ`m AZwH«$_o {Xcoë`m ewÝ`mÀ`m ~oaOo Am{U JwUmH$mamdéZ àË òH$ g§X^m©Vrc
dJ© ~hþnXr _m{hV H$am.

(i) 
1
4 , – 1 (ii) 

12,
3 (iii) 0,  5

(iv) 1, 1 (v) – 
1
4 , 

1
4 (vi) 4, 1

3. Imcr {Xcoë`m dJ© ~hþnXrÀ`m α, β ewÝ`mdéZ àË òH$ g§X^m©Vrc dJ© ~hþnXr _m{hV H$am.

(i) 2, –1 (ii) 3 , – 3 (iii) 
1
4 , – 1 (iv) 

1
2 , 

3
2

4. 1, –1 Am{U –3 ho x3 + 3x2 – x – 3 `m KZ ~hþnXrMo ewÝ` AmhoV. `m§Mm nS>Vmim H$éZ ewÝ`
Am{U ghJwUH$m_Yrc g§~§YmMr VnmgUr H$am.

3.7   3.7   3.7   3.7   3.7   }gþmWqMo ^mJmH$mamMo {Z`_:
KZ ~hþnXrcm OmñVrV OmñV VrZ ewÝ` AgVmV. ho Vwåhmcm _m{hV Amho. H$moUË`mhr

g§X^m ©V EH$ {Xcm AgVm BVa Xm oZ ewÝ` Vwåhr H$g o _m[hV H$amc? `mgmR>r
x3 + 3x2 – x – 3 hr ~hþnXr KoD$Z nmhþ `m. g_Om `m ~hþnXrMm EH$ ewÝ` 1 Amho. Voìhm `m
~hþnXrcm x – 1 Zo {Zeof ^mJ OmVmo. ho Vwåhmcm _m{hV Amho. åhUwZ {Xcoë`m ~hþnXrcm x – 1 Zo
^mJë`mg ^mJmH$ma x2 – 2x – 3 òVmo.

 x2 – 2x – 3 `m ~hþnXrÀ`m _Yë`m nXmMr {d^mJUr Ho$cr AgVm AmnUmg  (x + 1) Am{U

(x – 3) Ad`d òVmV. `mdéZ

x3 + 3x2 – x – 3 = (x – 1) (x2 – 2x – 3)

= (x – 1) (x + 1) (x – 3)

åhUwZ KZ ~hþnXrMo ewÝ` 1, – 1, 3 AmhoV.

EH$m ~hþnXrcm Xþgè`m ~hþnXrZo ^mJmH$ma H$aÊ`mÀ`m nÜXVrMm VnercnUo MMm© H$é `m.
`mÀ`m nm`è`m {c{hÊ`mnwdu EH$ CXmhaU KoD$ `m.
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CWmgaU CWmgaU CWmgaU CWmgaU CWmgaU - 8.  2x2 + 3x + 1 cm x + 2 Zo ^mJmH$ma H$am.
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : ^mJmH$mamV ~mH$s ewÝ` Agë`mg qH$dm ~mH$sMr H$moQ>r hr
^mOH$mÀ`m H$moQ>rnoúmm chmZ ̀ oB©n ª̀V ̂ mJmH$ma Ho$cm nm{hOo. ̀ oWo ̂ mJmH$ma
2x – 1 Amho. Am{U ~mH$s 3 Amho.

(2x – 1) (x + 2) + 3 = 2x2 + 3x – 2 + 3 = 2x2 + 3x + 1

åhUOoM 2x2 + 3x + 1 = (x + 2) (2x – 1) + 3

åhUwZ ^mÁ` = ^mOH$ × ^mJmH$ma + ~mH$s

`m nÜXVrcm g_moa dmT>dwZ EH$m ~hþnXrcm dJ© ~hþnXrZo ̂ mJmH$ma
H$gm H$aVm `mMo {Z[aúmU H$é.

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-9.3x3 + x2 + 2x + 5 cm1 + 2x + x2Zo ^mJm.
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH :  àW_ AmnU ^mÁ` Am{U ^mOH$m§À`m nXm§Zm
Ë`m§À`m H$moQ>rdéZ CVaË`m H«$_mV _m§S>co nm{hOo.( ~hþnXrÀ`m
nXm§Zm gm_mÝ` énmV {c{hco nm{hOo.) `m CXmhaUmV
^mÁ` hm gm_mÝ` énmVM Amho Am{U ̂ mOH$ gwÜXm gm_mÝ`
x2 + 2x + 1 énmVM Amho.

nm`arnm`arnm`arnm`arnm`ar 1 : ^mJmH$mamMo nm{hco nX òÊ`mgmR>r ^mOH$mMm
_moR>m H$moQ>r Agcoë`m ^mÁ`mÀ`m ( åhUOo 3x3) _moR>m H$moQ>r
Agcoë`m ^mOH$mÀ`m ( åhUOo x2) nXmZo ^mJë`mg 3x
òVo. Aem àH$mao ^mJmH$ma H$aV Joë`mg ~mH$s – 5x2 – x

+ 5 òVo.

nm`arnm`arnm`arnm`arnm`ar 2 : ^mJmH$mamMo Xþgao nX òÊ`mgmR>r Z{dZ ^mÁ`mÀ`m gdmªV _moR>m H$moQ>r  ( åhUOo – 5x2)
Agcoë`m nXmcm ^mOH$mZo ( åhUOo x2) _moR>çm H$moQ>r Agcoë`m nXmZo ^mJ Úm. `m ^mJmH$mam déZ
-5 òVo. naV – 5x2 – x + 5 er ^mJmH$ma Mmcw R>odm.

nm`arnm`arnm`arnm`arnm`ar 3 : Cacoë`m ~mH$s 9x + 10 Amho. AmVm  9x + 10 Mm H$moQ>r ^mOH$mÀ`m  x2 + 2x + 1 H$moQ>r
noúmm chmZ Amho. AmVm AmnU g_moa ^mJmH$ma H$é eH$V Zmhr. H$m?

åhUwZ ^mJmH$ma 3x – 5 òVmo Am{U ~mH$s 9x + 10 òVo.
(x2 + 2x + 1) × (3x – 5) + (9x + 10) = (3x 3   + 6x 2 + 3x – 5x 2  – 10x – 5 + 9x + 10)

= 3x 3   + x2 + 2x + 5

AmnU nwÝhm nmhVmo H$s,

^mÁ` = ^mOH$ × ^mJmH$ma + ~mH$s

2

2

2 1

2 2 3 1

2 4

1
2

3

x

x x x

x x

x
x

−

+ + +

+
− −

− +
− −
+ +

2 3 2

3 2

2

2

3 5

2 1 3 2 5

3 6 3

5 5
5 10 5

9 10

x

x x x x x

x x x

x x
x x

x

−

+ + + + +

+ +

− − −

− − +

− − −

+ + +

+

SCERT TELA
NGANA



~hþnXr 7 37 37 37 37 3

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

BWo AmnU ẁŠcrS>Mr ^mJmH$mamMm {Z`_ dmnaV Amhmo.
`mZwgma
OaOaOaOaOa p(x) Am{UAm{UAm{UAm{UAm{U g(x) `m XmoZ ~hþnXr`m XmoZ ~hþnXr`m XmoZ ~hþnXr`m XmoZ ~hþnXr`m XmoZ ~hþnXr g(x) ≠ 0 Agoc Va AmnU  Agoc Va AmnU  Agoc Va AmnU  Agoc Va AmnU  Agoc Va AmnU  q(x) Am{UAm{UAm{UAm{UAm{U r(x) AemAemAemAemAem

àH$mao _m{hV H$é eH$Vmo. {H$,àH$mao _m{hV H$é eH$Vmo. {H$,àH$mao _m{hV H$é eH$Vmo. {H$,àH$mao _m{hV H$é eH$Vmo. {H$,àH$mao _m{hV H$é eH$Vmo. {H$,
p(x) = g(x) × q(x) + r(x),

`mV r(x) = 0 qH$dm r(x) < Mm H$moQ>r g(x) H$moQ>r Oa r(x) ≠ 0 `mg ~hþnXrÀ`m ^mJmH$mamMo
{Z`_ åhUwZ åhUVmV.

AmVm darc MM} déZ AmnUmg Imcrc n[aUm_ òVmV.
(i) Oa q(x) aofr` ~hþnXr Agë`mg r(x) = r hm pñWam§H$ Amho.
(ii) Oa q(x) Mm H$moQ>r 1 Agë`mg p(x) Mm H$moQ>r = 1 + g(x) Mm Ho$mQ>r
(iii) Oa p(x) cm (x – a) Zo ^mJco AgVm ~mH$s p(a) òVo.
(iv) Oa r = 0 Va q(x) Zo p(x)  cm {ZpíMV nUo nwU© ̂ mJ OmVmo qH$dm q(x) hm  p(x) Mm
Ad`d Amho Ago åhUw eH$Vmo. `mMo ñnï>rH$aU H$aÊ`mgmR>r H$mhr CXmhaUo nmhþ `m.

CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-10.3x2 – x3 – 3x + 5 cm x – 1 – x2 Zo ̂ mJwZ ̂ mJmH$mamÀ`m {Z`_mdcrMr VnmgUr H$am
gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : {Xcocr ~hþnXr gm_mÝ` énmV Zmhr. ho cúmmV ¿`m. ^mJmH$ma H$aÊ`mgmR>r ^mÁ` Am{U
^mOH$mcm Ë`m§À`m H$moQ>rZwgma CVaË`m H«$_mV {c{hco nm{hOo.

åhUwZ, ^mÁ` = – x3 + 3x2 – 3x + 5 Am{U

^mOH$ = – x2 + x – 1.

^mJmH$mamMr nÜXV COì`m ~mOwcm XmI{dcr
Amho.

òWo AmnU Wm§~co nm{hOo H$maU ~mH$sMr H$moQ>r
hr (–x2 + x – 1) ^mOH$mnoúmm chmZ Amho.

åhUwZ, ^mJmH$ma = x – 2, ~mH$s = 3.

AmVm,

^mÁ` = ^mOH$ × ^mJmH$ma + ~mH$s
= (–x2 + x – 1) (x – 2) + 3

= – x3 + x2 – x + 2x2 – 2x + 2 + 3

= – x3   +  3x2  – 3x + 5

Aem [aVrZo ^mJmH$mamÀ`m {Z`_mdcrMr VnmgUr Pmcr.
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CWmgaUCWmgaUCWmgaUCWmgaUCWmgaU-11.  2x4 – 3x3 – 3x2 + 6x – 2 `m ~hþnXrMo 2  Am{U – 2  ewÝ` Agë`mg Cacoë`m
ewÝ`mMr qH$_V _m{hV H$am.

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : 2  Am{U – 2 ho {Xcoë`m ~hþnXrMr ewÝ` AmhoV. åhUwZ `m ~hþnXrcm (x – 2  )

(x + 2 ) = x2 – 2 Zo ^mJmH$ma H$é eH$Vmo.

^mJmH$mamMo n{hco nX  
4

2
2

2 2x x
x

=

^mJmH$mamMo Xþgao nX  
3

2

3 3x x
x

−
=−

^mJmH$mamMo {Vgao nX  
2

2 1x
x

=

åhUwZ  2x4 – 3x3 – 3x2 + 6x – 2 = (x2 – 2) (2x2 – 3x + 1).

AmVm, –3x, 2x2 – 3x + 1 _Yrc  –3x `m _Yë`m nXmMo {d^mOZ Ho$ë`mg (2x – 1) (x – 1)

ho Ad`d ̀ oVmV. åhUwZ Ë`mMo Cacoco ewÝ`  x = 
1
2  Am{U x = 1 AmhoV. åhUwZ {Xcoë`m ~hþnXrMo ewÝ`

2 , – 2 , 1 Am{U 
1
2
AmhoV.

               Aä`mg – 3.4 – 3.4 – 3.4 – 3.4 – 3.4

1. Imcr {Xcoë`m àË òH$ p(x) ~hþnXrcm g(x) Zo ̂ mJm Am{U àË òH$mVrc ̂ mJmH$ma Am{U ~mH$s
_m{hV H$am.
(i) p(x) = x3 – 3x2 + 5x – 3, g(x) = x2 – 2

(ii) p(x) = x4 – 3x2 + 4x + 5, g(x) = x2 + 1 – x

(iii) p(x) = x4 – 5x + 6, g(x) = 2 – x2
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2. Xþgè`m ~hþnXrcm nm{hë`m ~hþnXrZo ^mJco AgVm H$moUË`m g§X^m©V nm{hcr ~hþnXr hr
Xþgè`m ~hþnXrMm Ad`d hmoVo. `mMr VnmgUr H$am.
(i) t2 – 3, 2t4 + 3t3 – 2t2 – 9t – 12

(ii) x2 + 3x + 1, 3x4 + 5x3 – 7x2 + 2x + 2

(iii) x3 – 3x + 1, x5 – 4x3 + x2 + 3x + 1

3. 3x4 + 6x3 – 2x2 – 10x – 5 `m ~hþnXrMo XmoZ ewÝ`

5
3
Am{U 5

3
−  Agë`mg ~hþnXrMr Cacocr ewÝ ò _m{hV H$am.

4.  x3 – 3x2 + x + 2 ~hþnXrcm g(x) `m ~hwnXrZo ^mJco AgVm ^mJmH$ma Am{U ~mH$s AZwH«$_o
x – 2 Am{U – 2x + 4 òVmV. Va  g(x) _m{hV H$am.

5.  p(x), g(x), q(x) Am{U r(x) ~hþnXr ^mJmH$mamÀ`m {Z`_mdcrcm g_mYmZ H$aUmar H$mhr
CXmhaUo Úm. Am{U
(i)   p(x) Mm H$moQ>r = q(x)Mm H$moQ>r (ii)  Mm H$moQ>r q(x) = Mm H$moQ>rr(x) (iii)  Mm H$moQ>r
r(x) = 0

               EopÀN>H$ Aä`mg
     [hm Aä`mg n[aúmoÀ`m Ñï>rHo$mZmVwZ Zmhr hm Aä`mg n[aúmoÀ`m Ñï>rHo$mZmVwZ Zmhr hm Aä`mg n[aúmoÀ`m Ñï>rHo$mZmVwZ Zmhr hm Aä`mg n[aúmoÀ`m Ñï>rHo$mZmVwZ Zmhr hm Aä`mg n[aúmoÀ`m Ñï>rHo$mZmVwZ Zmhr ]

1. Imcrc KZ ~hþnXrgmo~V {Xcoë`m g§»`m Ë`m ~hþnXrMo ewÝ` AmhoV. Am{U àË òH$ g§X^m©V
ewÝ` Am{U ghJwUH$mÀ`m g§~§YmMr VnmgUr H$am.

(i)  2x3 + x2 – 5x + 2 ; (
1
2 , 1, –2) (ii)  x3 + 3x2 + 3x – 1 ; (1, 1, 1)

2. EH$m KZ ~hþnXrÀ`m ewÝ`m§Mr ~oarO, XmoZ XmoZ ewÝ`m§À`m JwUmH$mamMr ~oarO Am{U ewÝ`m§Mm
JwUmH$ma AZwH«$_o 2, –7, –14 Amho. Va Vr ~hþnXr _m{hV H$am.

3. x3 – 3x2 + x + 1 `m ~hþnXrMo ewÝ` a – b, a, a + b AmhoV Va a Am{U b Mr qH$_V H$mT>m.

4. x4 – 6x3 – 26x2 + 138x – 35 ~hþnXrMo XmoZ ewÝ` 2 ± 3  AmhoV.Va BVa ewÝ` _m{hV H$am.

5. x4 – 6x3 – 16x2 + 25x + 10  `m ~hþnXrcm x2 – 2x + k `m ~hþnXrZo ^mJë`mg ~mH$s x +
a òVo Va  k Am{U a À`m qH$_Vr H$mT>m.
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          AmmU H$m` MMm© Ho$cq
   `m YS`mV AmnU Imcrc _wÔo {eH$cmo.

1. 1, 2 Am{U 3 H$moQ>r Agcoë`m ~hþnXtZm AZwH«$_o aofr` dJ© Am{U KZ ~hþnXr åhUVmV.

2. dmñVd g§»`m ghJwUH$ Agcocr  x Mcr` dJ© ~hþnXrMo én ax2 + bx + c Amho. `mV a, b,
c dmñVd g§»`m AgwZ a ≠ 0.

3.  p(x) hr ~hþnXrMo ewÝ` Ë`m  y = p(x) AmcoImìXmao X Aúmmda N>oXZ Ho$coë`m q~XþMo x-{ZXo©eH$
AmhoV.

4. dJ© ~hþnXtZm _hÎm_ 2 ewÝ` Am{U KZ ~hþnXtZm OmñVrV OmñV 3 ewÝ` AgVmV.

5. Oa ax2 + bx + c, a ≠ 0 `m dJ© ~hþnXrMo  α Am{U β ewÝ` Agoc Va

α + β = –
b
a , αβ = 

c
a .

6. Oa α, β, γ ho  ax3 + bx2 + cx + d, a ≠ 0 `m KZ ~hþnXrMo ewÝ` Agë`mg

α + β + γ = 
b

a
−

,

αβ + βγ + γα = 
c
a ,

Am{U αβγ = 
d

a
−

.

7.  p(x) ~hþnXrcm Xþgè`m ewÝ òVa ~hþnXr g(x) ìXmam ^mJë`m Joco AgVm q(x) Am{U r(x) `m
~hþnXrV òUmè`m ^mJmH$mamÀ`m {Z`_mdcrcm Imcrc àH$mao Xe©dw eH$Vmo.
p(x) = g(x) q(x) + r(x),

òWo r(x) = 0 qH$dm  r(x) Mm H$moQ>r <  g(x) Mm H$moQ>r, Oa r(x) ≠ 0.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©
dJ© ~hþnXr- ~hþnXrMo ewÝ¶- ^w‘rVr¶ AW©/AmcoIdJ© ~hþnXr- ~hþnXrMo ewÝ¶- ^w‘rVr¶ AW©/AmcoIdJ© ~hþnXr- ~hþnXrMo ewÝ¶- ^w‘rVr¶ AW©/AmcoIdJ© ~hþnXr- ~hþnXrMo ewÝ¶- ^w‘rVr¶ AW©/AmcoIdJ© ~hþnXr- ~hþnXrMo ewÝ¶- ^w‘rVr¶ AW©/AmcoI

ax2 + bx + c ¶m dJ© ~hþnXrMm doJdoJù¶m g§X^m©V AmcoI H$mT>m.
  (i)  a > 0 (ii) a < 0 (iii)  a = 0 (iv)  b > 0 (v)  b < 0

(vi)   b = 0 AmcoImda MMm© H$am.
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4.1  4.1  4.1  4.1  4.1  àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
EH$m {Xder H$mo_c {VÀ`m dS>rcmgmo~V nwñVH$mÀ`m XþH$mZmV Jocr Am{U 3 døm Am{U 2 noÝg

{dH$V KoVë`m. Ë`mgmR>r dS>rcm§Zr 80 én ò MwH$Vo Ho$co. {VMr _¡ÌrU cú_rcm dhr Am{U noZ AmdS>co
åhUwZ VrZo Ë`m gmaIoM 4 døm Am{U 3 noÝg {dH$V KoVë`m Ë`mgmR>r {VZo 110 én ò MwH$Vo Ho$co AmVm
nwÝhm {VÀ`m dJm©Vrc é{~Zm cm noZ Am{U Omogo\$ cm døm AmdS>ë`mV. Ë`m§Zr H$mo_c cm EH$m noZMr
Am{U EH$m dhrMr qH$_V {dMmacr. nU H$mo_c cm EH$m noZMr Am{U EH$m d{hMr qH$_V _m{hV
ZìhVr. Va Vo `m dñVwMr {H$§_V H$er _m{hV H$é eH$VmV.

`m CXmhaUmW©, EH$m d{hMr Am{U EH$m noZMr qH$_V _m{hV Zmhr. ̀ m _m{hV Zgcoë`m amer
AmhoV. Aem àH$maMo g§X ©̂ AmnU Amnë`m X¡Z§{XZ {OdZmV nmhV AgVmo.

     {dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am

Imcr XmoZ g§X ©̂ {Xco AmhoV.
(i) EH$m {Xder 1 {H$.J«°. ~Q>mQ>o Am{U 2 {H$.J«°. Q>_mQ>o Mr qH$_V 30 én ò hmoVr. XmoZ {XdgmZ§Va

2 {H$.J«°. ~Q>mQ>o Am{U 4 {H$.J«°. Q>_mQ>o Mr qH$_V 66 é. Pmcr.
(ii) E_.Ho$. ZJa Cƒ _mÜ`{_H$ emioMo {H«$Ho$Q> g§KmMo H$moM Zo 3 ~°Q> Am{U 6 ~m°c 3900 én`mV

{dH$V KoVco. Z§Va Ë`mZo AOwZ EH$ ~°Q> Am{U 2 ~m°c 1300 én`mV {dH$V KoVco.
àË òH$ g§X^m© _Ü ò XmoZ AZmoiIr amer AmhoV. Ago Amnë`m {ZXe©Umg òVo.

4.1.1 4.1.1 4.1.1 4.1.1 4.1.1 AZmoiIr amer AmnU H$go _m{hV H$é eH$Vmo?
àñVmdZm _Ü ò H$mo_c Zo 3 døm Am{U 2 noZr 80 én`mV {dH$V KoVë`m. EH$m noZMr qH$_V

qH$dm EH$m d{hMr qH$_V AmnU H$go _m{hV H$amc?
é~rZm Am{U Omogo\$ Zo A§XmO cmdÊ`mMm à`ËZ Ho$cm. é{~Zm åhUmcr H$s, àË òH$ dhrMr

qH$_V 25 én ò amhþ eH$Vo. Va VrZ døm§MrA
 qH$_V 75 én ò Am{U EH$m noZMr qH$_V 2.5 én ò amhþ eH$Vo. åhUOoM XomZ noZMr qH$_V 5 én ò
hmoVo.

Omogo\$ cm dmQ>co EH$m noZMr qH$_V 2.50 én ò ho Iwn H$_r Amho. Vo H$_rV H$_r 16 én`mMo
amhþ eH$Vo. Voìhm EH$m d{hMr qH$_V 16 én ò amhþ eH$Vo.

(Pair of  Linear Equations in Two Variables)
4

WmoZ MbamerVrb aoer_ 
g_rH$aUmMr NmoR=r
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Amnë`mcm Ago {XgVo H$s, EHw$U qH$_V 80 én ò òÊ`m OmoJo dhr Am{U noZÀ`m qH$_VrgmR>r
~aoMeo eŠ` qH$_Vr AmhoV. åhUwZ, cú_r Am{U H$mo_cZo {dH$V KoVcoë`m dñVw§Mr qH$_V H$er
_m{hV H$amdr? \$º$ H$mo_c Mo g§X ©̂ dmnaV AmnU qH$_Vr _m{hV H$é eH$V Zmhr. Amnë`mcm
cú_rMo g§X ©̂ gwÜXm dmnamdo cmJUma Amho.

4.1.2 4.1.2 4.1.2 4.1.2 4.1.2 WmoZ g_rH$aUo EH$Ì dmnaUo (UUUUUSINGSINGSINGSINGSING B B B B BOOOOOTHTHTHTHTH E E E E EQUQUQUQUQUAAAAATIONSTIONSTIONSTIONSTIONS T T T T TOGETHEROGETHEROGETHEROGETHEROGETHER)))))

H$mo_cZo Á`m døm Am{U noZr {dH$V KoVë`m Ë`m gmaIoM døm Am{U noZr cú_rZo gwÜXm {dH$V
KoVë`m. cú_rZo 4 døm Am{U 3 noZrgmR>r 110 én ò MwH$Vo Ho$co.

åhUwZ, Amnë`m Odi Agcoë`m XmoZ g§X ©̂ Imcrc à_mUo Xe©dw eH$Vmo.
(i) 3 dømMr [H§$_V + 2 noZMr qH$_V = 80 én ò.
(ii) 4 dømMr qH$_V + 3 noZMr qH$_V = 110 én ò.

dhr Am{U noZMr qH$_V _m{hV H$aÊ`mgmR>r `mMr Amnë`mcm _XV hmoVo H$m?
é~rZm Zo gm§JrVcoë`m qH$_VrMm {dMma H$é ̀ m. Oa EH$m dhr Mr qH$_V 25 én ò Am{U EH$m

noZMr qH$_V 2.50 én ò Agoc Va,
4 døm§Mr qH$_V : 4 × 25 = 100 én ò hmoD$ eH$Vo.
Am{U 3 noZMr qH$_V : 3 × 2.50 = 7.50 én ò hmoD$ eH$Vo.
Oa é{~ZmMm A§XmO Iam hmoV Agoc Va cú_rcm 100 én ò +7.50 én ò MwH$Vo H$amdo cmJUma

nU VrZo 100 én ò MwH$Vo Ho$co.
AmVm Omogo\$ Zo gm§{JVcoë`m qH$_VrMm {dMma H$é `m.
Oa EH$ d{hMr qH$_V 16 én ò Agoc Va 4 d{hMr qH$_V : 4 × 16 = 64é.hmoVo
Am{U EH$ noZMr qH$_V 16 én ò Agoc Va 3 noZMr qH$_V : 3 × 16 = 48é.hmoVo.
Oa Omogo\$Mm A§XmO Iam hmoV Agoc Va cú_rcm 64 én ò+48 én ò=112 én ò MwH$Vo H$amdo

cmJUma. nU {VZo MwH$Vo Ho$coë`m qH$_Vr noúmm ho Iwn OmñV Amho.
Va AmnU EH$m noZMr Am{U EH$m d{hMr {ZpíMV qH$_V H$go _m{hV H$amdo?
Oa Amnë`m Odi EH$ g_rH$aU Am{U XmoZ AZmoiIr amer AgVrc Va Amnë`mcm ~aoMí`m

CH$c {_iVrc. åhUwZ Oa Amnë`m Odi XmoZ Mcamer AgVrc Voìhm {ZpíMV CH$c {_i{dÊ`mgmR>r
Amnë`mcm XmoZ ñdV§Ì g_rH$aUmMr Amdí`H$Vm Amho. AmXe© nÜXVrMm dmna H$éZ AmnU AZmoiIr
ametMr qH$_V _m{hV H$é eH$Vmo. `m nÜXVr_Ü ò AZmoiIr amercm Xe©{dÊ`mgmR>r Am`V qH$dm
Am`VmMm ^mJmMm dmna H$aVmV. AmXe© nÜXVrMm Cn`moJ H$éZ n{hco g§X ©̂ nmhþ.
nm`arnm`arnm`arnm`arnm`ar-1 : dhrgmR>r   Am{U noZgmR>r 
Xe©dw,H$mo_c Zo 3 døm Am{U 2 noZr 80 é.
{dH$V KoVë`m.

cú_rZo 4 døm Am{U 3 noZr
110 én`mV {dH$V KoVë`m

80 é.

110é.
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g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂-2 : XomÝhr g§X^m©V ametZm à_mUmV dmT>dwZ (qH$dm H$_r H$éZ) H$_rV H$_r EH$m amercm
g_mZ H$éZ KoUo.

2 è`m nm`arV Amnë`mcm Ago {ZXe©Zmg òVo H$s, ho à_mUmV AmhoV.
H$mo_cZo 3 døm Am{U 2 noZr 80 én`mV {dH$V KoVë`m åhUw 9 dhr Am{U 6 noZrgmR>r
3 × 3 = 9 dhr Am{U 3 × 2 = 6 noZMr qH$_V 3 × 80 = 240 én ò   (1)

Ë`mM à_mUo cú_rZo 4 døm Am{U 3 noZrMr 110 én`mV {dH$V KoVë`m åhUwZ
2 × 4 = 8 dhr Am{U 2 × 3 = 6 noZMr qH$_V 2 × 110 = 220 én ò   (2)

1 Am{U 2 Mr VwcZm Ho$ë`mZ§Va Amnë`mcm ghO cúmmV òVo H$s, EH$ dhr OmñV Amho A[U
Ë`mMr qH$_V 240é. -  220é. = 20é.åhUwZ EH$m d{hMr qH$_V 20 é. Amho.

H$mo_c 3 døm Am{U 2 noZr 80 én`mV {dH$V KoVë`m. àË òH$ dhrMr qH$_V 20 én ò à_mUo
3 døm§Mr qH$_V 60 én ò hmoVo. åhUwZ 2 noZMr qH$_V 80 é.- 60é= 20 én ò.

åhUwZ, EH$m noZMr qH$_V 20é. ÷ 2 = 10é.
cú_rÀ`m g§X^m©V ̀ m qH$_Vr Iè`m R>aVmV H$m Vo nmhþ ̀ m. 4 døm§Mr qH$_V 80 é. Am{U VrZ

noZMr qH$_Vr 30 é. åhUOo EHw$U 110 é. hmoVmV. Oo H$s, gË` Amho.
darc MM}déZ ho ñnï> Pmco H$s, {Z{íMV CH$c {_i{dÊ`mgmR>r Amnë`mcm XmoZ gma»`m Mc

amerVrc H$_rV H$_r XmoZ ñdV§Ì g_rH$aUmMr Amdí`H$Vm Amho.
gmYmaUV: ax + by + c = 0 ̀ oWo a, b, c ho dmñVd g§»`m AmhoV Am{U ̀ oWo  a qH$dm b ewÝ` Zmhr.

åhUOoM 2 2 0a b+ ≠ `mcm x Am{U y `m XmoZ McamerVrc aofr` g_rH$aU åhUVmV.

     à_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$am

Imcrc àíZm_Ü ò `mo½` n`m©̀ mcm IwU H$am.
  1. Imcrc n¡H$s H$moUVo g_rH$aU aofr` g_rH$aU Zmhr?

a) 5 + 4x = y+ 3 b) x+2y = y - x
c) 3 - x = y2+ 4 d) x + y = 0

D240
(3×D80)

(3 books × 3) 9 books (2 pens × 3) 6 pens

D220
(2×D110)

(4 books × 2) 8 books (3 pens × 2) 6 pens
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  2. Imcrc n¡H$s H$moUVo EH$ McamerVrc aofr` g_rH$aU Amho?
a) 2x + 1 = y - 3 b) 2t - 1 = 2t + 5

c) 2x - 1 = x2 d) x2 - x + 1 = 0

  3.  2(x + 3) = 18 `m g_rH$aUmgmR>r Imcrc n¡H$s H$moUVr g§»`m CH$c Amho?
a) 5 b) 6 c) 13 d) 21

  4. 2x - (4 - x) = 5 - x ho g_rH$aU gË` hmoÊ`mgmR>r x Mr qH$_V H$mT>m.
a) 4.5 b) 3 c) 2.25 d) 0.5

  5.  x - 4y= 5  `m g_rH$aUmcm
a) CH$c Zmhr b) {ZpíMV CH$c Amho.
c) XmoZ CH$c AmhoV d) AZ§V CH$c AmhoV.

4.2 4.2 4.2 4.2 4.2 WmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rMo CH$bWmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rMo CH$bWmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rMo CH$bWmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rMo CH$bWmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rMo CH$b.

dhr Am{U noZÀ`m àñVmdZmVrc CXmhaUm_Ü ò Amnë`m Odi {H$Vr g_rH$aUo hmoVr? Amnë`m
Odi XmoZ g_rH$aU qH$dm XmoZ McamerVrc g_rH$aUm§Mr EH$ OmoS>r hmoVr. aofr` g_rH$aUmÀ`m
OmoS>rMo CH$c åhUOo H$m`?

 x Am{U y `m McamerÀ`m qH$_VrMr OmoS>r EH$Ì nUo àË òH$ g_rH$aU g_mYmZ qH$dm
g_rH$aUmcm gË` H$aVmV. Ë`m McametÀ`m qH$_VrÀ`m OmoS>rcm aofr` g_rH$aUmÀ`m OmoS>rMo CH$c
åhUVmV.

4.2.1 4.2.1 4.2.1 4.2.1 4.2.1 aoer_ g_rH$aUmÀ_m NmoR=rMr CH$b _m{hV H$aÊ_mMr AmboIr_ nÜWV:
XmoZ McametVrc aofr` g_rH$aUmÀ`m OmoS>rgmR>r CH$cMr g§»`m {H$Vr Agw eH$Vo? CH$cMr

g§»`m AZ§V Amho H$m? qH$dm {ZpíMV EH$ Amho H$m? qH$dm EH$hr Zmhr H$m?
AJmoXaÀ`m ^mJmV aofr` g_rH$aUmMr OmoS>r gmoS>dÊ`mgmR>r AmnU AmXe© nÜXVrMm Cn`moJ

Ho$cm hmoVm. AmVm g_rH$aU gmoS>{dÊ`mgmR>r AmcoImMm dmna H$é.

g_Om: a1x + b1y + c1 = 0, (a1
2 + b1

2 ≠ 0) Am{U a2x + b2y + c2 = 0;  (a2
2 + b2

2 ≠ 0) ho XmoZ
McametVrc g_rH$aUmMr OmoS>r Amho.

XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI EH$ aofm AgVo. aofoda Xe©dUmè`m dmñVd
g§»`mÀ`m H«$_rH$ OmoS>r (x, y) ho Ë`m g_rH$aUmMr CH$c hmoVo Am{U dmñVd g§»`mÀ`m Or H«$_rH$
OmoS>r (x, y) aofoda Xe©dV Zmhr. Vo CH$c hmoV Zmhr.

Oa EH$mM àVcmV XomZ aofm AgVrc Va Ë`m _Ü ò H$moUVo g§~§Y amhþ eH$Vo? `m g§~YmMo
_hËd H$m`?
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Ooìhm XmoZ aofm EH$m àVcmV H$mT>co OmVo Voìhm Imcrc VrZ n¡H$s EH$ g§X^© eŠ` Amho.
i) XmoZ aofm EH$m q~XþV N>oXV AgVrc.

ii) XmoZ aofm EH$_oH$m§Zm N>oXV ZgVrc åhUOoM Vo g_m§Va AgVrc.

iii) Ë`m XmoZ aofm AZwén AgVrc.
(XmoÝhr gmaIoM AgVrc)
n{hë`m CXmhaUm_Yrc g_rH$aU x Am{U y nXm_Ü`o {chþ. ̀ oWo x ho dhrMr qH$_V Amho Am{U

y ho noZMr qH$_V Amho. Va g_rH$aU 3x + 2y = 80 Am{U 4x + 3y = 110.

 3x + 2y = 80 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r 4x + 3y = 110 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r

x y = 
80 3

2
x−

(x, y) x y = 
110 4

3
x−

(x, y)

0 y = 
80 3(0)

2
−

 = 40 (0, 40) -10 y = 
110 4( 10)

3
− −

 = 50 (-10, 50)

10 y = 
80 3(10)

2
−

 = 25 (10, 25) 20 y = 
110 4(20)

3
−

 = 10 (20, 10)

20 y = 
80 3(20)

2
−

 = 10 (20, 10) 50 y = 
110 4(50)

3
−

 = -30 (50, -30)

30 y = 
80 3(30)

2
−

 = -5 (30, -5)

AmcoIm da darc q~Xþ ñWmnë`m Z§Va
Amnë`mcm Ago {XgVo H$s, XmoZ aofm(20, 10)
q~Xþda EH$_oH$m§Zm N>oXV AmhoV. x Am{U y
À`m qH$_Vr g_rH$aUmV à{VúmonrV Ho$ë`mZ§Va
3(20) + 2(10) = 80 Am{U 4(20) + 3(10) =
110. Aem àH$mao AmnU AmcoImìXmao dhrMr
qH$_V 20 én`o Am{U noZMr qH$_V 10 én`o
_m{hV H$aVmo. AmXe© nÜXVrìXmao gwÜXm hoM
CH$c _m{hV Hooco hmoVo.

(20, 10) ho EH$M gm_mB©H$ q~Xþ
Agë`m_wio `m XmoZ McamerVrc aofr`
g_rH$aUmÀ`m OmoS>rcm \$º$ EH$M CH$c Amho.
Aem g_rH$aUmcm aofr` g_rH$aUmMr gwg§JV
OmoS>r åhUVmV. Aem g_rH$aUmcm  EH$_od
CH$c AgVo.
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4x + 3y = 110

3x + 2y = 80

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
X Ajmda 1 go.‘r.=1 EH$H$Ajmda 1 go.‘r.=1 EH$H$Ajmda 1 go.‘r.=1 EH$H$Ajmda 1 go.‘r.=1 EH$H$Ajmda 1 go.‘r.=1 EH$H$
Y Ajmda 1 go.‘r.= 1 EH$H$Ajmda 1 go.‘r.= 1 EH$H$Ajmda 1 go.‘r.= 1 EH$H$Ajmda 1 go.‘r.= 1 EH$H$Ajmda 1 go.‘r.= 1 EH$H$

SCERT TELA
NGANA



8 28 28 28 28 2 dJ© 10 dm J{UV

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

AmVm, {dMma H$am Am{U MMm© H$am ̀ m {d^mJmVwZ n{hco CXmhaU nmhþ. Amnë`mcm 1 {H$.J«°.
~Q>mQ>o Mr qH$_V Am{U 1 {H$.J«°. Q>_mQ>oMr [H§$_V _m{hV H$am`Mr Amho. g_Om 1 {H$.J«°. ~Q>mQ>oMr
[H§$_V xé. Am{U 1 {H$.J«°. Q>_mQ>oMr [H§$_V yé. Va g_rH$aU1x+2y=30 Am{U 2x+4y=66.

 x + 2y = 30 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r  2x + 4y = 66 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r

x y = 
30

2
x−

(x, y) x y = 
66 2

4
x−

(x, y)

0 y = 
30 0

2
−

 = 15 (0, 15) 1 y = 
66 2(1)

4
−

 = 16 (1, 16)

2 y = 
30 2

2
−

 = 14 (2, 14) 3 y = 
66 2(3)

4
−

 = 15 (3, 15)

4 y = 
30 4

2
−

 = 13 (4, 13) 5 y = 
66 2(5)

4
−

 = 14 (5, 14)

6 y = 
30 6

2
−

 = 12 (6, 12) 7 y = 
66 2(7)

4
−

 = 13 (7, 13)

`oWo Amnë`mcm Ago {ZXe©Zmg `oVo H$s, XmoZ
g_m§Va aofoìXmam g§X^m©Mr AmcoIr` Xe©dUwH$ hmoV
Amho. aofm EH$_oH$m§Zm N>oXV ZmhrV åhUOoM
g_rH$aUmcm gm_mB©H$ CH$c Zmhr. `mMm AW© ~Q>mQ>o
Am{U Q>_mQ>o Mr qH$_V doJdoJù`m {XdgmV doJdoJir
AgVo. ho AmnU Amnë`m X¡Z§{XZ {OdZmV gwÜXm
nmhVmo. àË`oH$ {Xder ^mOrnmcm§Mr qH$_V gmaIrM
amhVo Aer Amnoúmm AmnU H$é eH$V Zmhr. Vo gVV
~XcV AgVmV. VgoM ~Xc hm ñdV§ÌnUo KS>Vmo.
Aem aofr` g_rH$aUmÀ`m OmoS>rcm Á`mcm CH$c Zmhr.
Ë`mcm aofr` g_rH$aUmMr Ag§JV OmoS>r åhUVmV

{dMma H$am Am{U MMm© H$am `m {d^mJmV
Xþgè`m {d^mJm_Ü ò, àË òH$ ~°Q>Mr qH$_V xé. Am{U
àË`oH$ ~m°cMr [H§$_V y é. Va g_rH$aU 3x + 6y =
3900 Am{U x + 2y = 1300.

 3x + 6y = 3900 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r
 x + 2y = 1300 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r

x y = 
3900 3

6
x−

(x, y) x y = 
1300

2
x−

(x, y)

100 y = 
3900 3(100)

6
−

 = 600 (100, 600) 100 y = 
1300 100

2
−

 = 600 (100, 600)
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2x + 4y = 66x + 2y = 30

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
X Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
Y Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
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200 y = 
3900 3(200)

6
−

 = 550 (200, 550) 200 y = 
1300 200

2
−

 = 550 (200, 550)

300 y = 
3900 3(300)

6
−

 = 500 (300, 500) 300 y = 
1300 300

2
−

 = 500 (300, 500)

400 y = 
3900 3(400)

6
−

 = 450  (400, 450) 400 y = 
1300 400

2
−

 = 450 (400, 450)

AmnU Ago nmhVmo H$s, AZwén aofoÀ`m
OmoS>r ìXmao AZwén aofm§Mr OmoS>r ìXmao g_rH$aUmcm
AmcoImìXmao XmI{dco. Oa {Xcoë`m gm_mB©H$
q~XþZo g_rH$aUmMr CH$c hmoV Agoc Va `m
g§X^m©V H$moUVo gm_mB©H$ q~Xþ AmhoV?

AmcoImdéZ Amnë`mcm Ago {ZXe©Umg
`oVo H$s, aofodarc n«Ë`oH$ q~Xþ hm Ë`m XmoÝhr
g_rH$aUmMr CH$c Amho. åhUwZ Ë`m§Zm AZ§V
CH$c AmhoV. Aem g_rH$aUmÀ`m OmoS>rcm XomZ
McametVrc aofr` g_rH$aUmMr gmnoúm OmoS>r
åhUVmV.

     à_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$am

da {Xcoë`m CXmhaUmV, Vwåhr ~°Q> Am{U ~m°cMr qH$_V _m{hV H$é eH$Vm H$m?

     {dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am

aofr` g_rH$aUmMr gmnoúm OmoS>r Ho$ìhm§hr gwg§JV AgVo H$m? H$m qH$dm H$m Zmhr?

ho H$amho H$amho H$amho H$amho H$am

   1. Imcr {Xcocr g_rH$aUo AmcoImZo gmoS>dm Am{U CŠcrda _V _m§S>m.
i) x - 2y = 0 ii) x + y = 2 iii) 2x - y = 4

3x + 4y = 20 2x + 2y = 4 4x - 2y = 6
  2. Imcr {Xcocr g_rH$aUo AmcoImZo gmoS>dm Am{U CŠcrda _V _m§S>m.

x + 2y - 4 = 0 Am{U 2x + 4y- 12 = 0 `m g§X^m©cm AmcoImZo Xe©dm.

4.2.3 4.2.3 4.2.3 4.2.3 4.2.3 g_rH$aUmÀ_m nÜWVrMo ñdén Am{U {ZW}em§H$m_Yrb g§~§Y:
XmoZ Mc amerVrc aofr` g_rH$aUmMr {Xcoë`m Omo OmoS>rMo {ZX}em§H$ g_Om a1, b1, c1 Am{U

a2, b2, c2 Xe©dV Agco Va darc CXmhaUmVrc  1 1

2 2

, a b
a b  Am{U 1

2

c
c  `m {H$§_VrMr VwcZm H$am.
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à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
X Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
Y Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
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aofoMr OmoS>r 1

2

a
a

1

2

b
b

1

2

c
c JwUmoÎmamMr AmcoIr` ~¡OrH$

VwcZm Xe©dUwH$ ñnï>rH$aU

1. 3x+2y–80=0
3
4

2
3

80
110

−
−

1 1

2 2

a b
a b

≠ N>oXUmè`m EH$_od

4x+3y–110=0 aofm CH$c

2. 1x+2y–30=0
1
2

2
4

30
66

−
−

1 1 1

2 2 2

a b c
a b c

= ≠ g_m§Va CH$c Zmhr

2x+4y–66=0 aofm

3. 3x+6y=3900
3
1

6
2

3900
1300

1 1 1

2 2 2

a b c
a b c

= = AZwén AZ§V CH$c

x+2y=1300 aofm

H$mhr CXmhaUmV nmhþ.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-1. {Xcoë`m g_rH$aUmMr OmoS>r N>oXUmar g_m§Va qH$dm gwg§JV aofm AmhoV H$m `mMr

VnmgUr H$am. Oa g_rH$aU gwg§JV Agoc Va CH$c _m{hV H$am.
2x + y - 5 = 0

3x - 2y - 4 = 0

gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : 1

2

2
3

a
a

= 1

2

1
2

b
b

=
−

1

2

5
4

c
c

−
=

−

  1 1

2 2

a b
a b

≠ , Ë`m N>oXUmè`m aofm AmhoV Am{U aofr` g_rH$aUmMr OmoS>r gwg§JV Amho.

 2x + y = 5 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r  3x - 2y = 4 g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r

x y = 5 - 2x (x, y) x y = 
4 3

2
x−

−
(x, y)

0 y = 5 - 2 (0) = 5 (0, 5) 0 y = 
4 3(0)

2
−
−

 = -2 (0, -2)

1 y = 5 - 2(1) = 3 (1, 3) 2 y = 
4 3(2)

2
−
−

 = 1 (2, 1)

2 y = 5 - 2(2) = 1 (2, 1) 4 y = 
4 3(4)

2
−
−

 = 4 (4, 4)

3 y = 5 - 2(3) = -1 (3, -1)
4 y = 5 - 2(4) = -3 (4, -3)
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8 58 58 58 58 5XmoZ Mc amerVrc aofr` g_rH$aUmMr OmoS>r

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

g_rH$aUmÀ`m `m
OmoS>rMm EH$_od CH$c
(2,1)Amho.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-2. Imcrc g_rH$aUmMr OmoS>r gwg§JV Amho H$m? Vo VnmgUr H$am.
3x + 4y = 2 Am{U 6x + 8y = 4 AmcoIm Zo Xe©dwZ nS>Vmim H$am.

gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : 3x + 4y - 2 = 0
6x+8y - 4 = 0

1

2

3 1
6 2

a
a

= = 1

2

4 1
8 2

b
b

= = 1

2

2 1
4 2

c
c

−
= =

−    1 1 1

2 2 2

a b c
a b c

= =  åhUwZ Vo AZwén
aofm AmhoV. åhUwZ aofr` g_rH$aUmMr OmoS>r Adc§~wZ AgVo Am{U Ë`mcm AZ§V CH$c
AgVmV.

 3x + 4y = 2 g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r  6x + 8y = 4 g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r

              x        y = 
2 3

4
x−

                   (x, y)            x y = 
4 6

8
x−

      (x, y)

0 y = 
2 3(0)

4
−

 = 
1
2 (0, 

1
2  ) 0 y = 

4 6(0)
8

−
 = 

1
2 (0, 

1
2 )

2 y = 
2 3(2)

4
−

 = -1 (2, -1) 2 y = 
4 6(2)

8
−

 = -1 (2, -1)

4 y = 
2 3(4)

4
−

 = -2.5 (4, -2.5) 4 y = 
4 6(4)

8
−

 = -2.5 (4, -2.5)

6 y = 
2 3(6)

4
−

 = -4 (6, -4) 6 y = 
4 6(6)

8
−

 = -4 (6, -4)

X1-1 0 2 3 4 65 7 8

6

7

8

-1

-2

Y

XI

Y|

-2

1

2

3

4

5

-3

(2, 1)

2x + y = 5

3x
 - 

2y
 =

 4

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
X Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
Y Ajmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$HAjmda 1 go.‘r.=100 EH$Ho$$$$$
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8 68 68 68 68 6 dJ© 10 dm J{UV
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CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-3. 2x-3y = 5 Am{U 4x-6y = 15 ho g_raH$U gwg§JV Amho H$m? `mMr VnmgUr H$am.
AmcoImìXmao nS>Vmim H$am.
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : 4x-6y - 15 = 0

2x-3y - 5 = 0

1

2

4 2
2 1

a
a

= =   1

2

6 2
3 1

b
b

−
= =

−
1

2

15 3
5 1

c
c

-= =
-

1 1 1

2 2 2

a b c
a b c

= ≠

åhUwZ g_rH$aU hm Ag§JV Amho. Ë`m§Mm AmcoI g_m§Va aofoMm Amho Am{U Ë`mcm CH$c Zmhr
Amho.

 4x - 6y = 15 g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r 2x - 3y = 5 g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r

x y = 
15 4

6
x-

-
(x, y) x y = 

5 2
3

x−
−

(x, y)

0 y = 
15 0 5

6 2
- -=

- (0, -2.5) 1 y = 
5 2(1) 1

3
- = -
- (1, -1)

3 y = 
15 4(3) 1

6 2
- -=
- (3, -0.5) 4 y = 

5 2(4) 1
3

- =
- (4, 1)

6 y = 
15 4(6) 3

6 2
- =
-

(6, 1.5) 7 y = 
5 2(7) 3

3
- =
-

(7, 3)

X1-1 0 2 3 4 65 7 8

-1

-2

Y

XI

Y|

-2

1

2

3

4

-3

-4
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8 78 78 78 78 7XmoZ Mc amerVrc aofr` g_rH$aUmMr OmoS>r

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

ho H$amho H$amho H$amho H$amho H$am
g_rH$aUmÀ`m {Xcoë`m àË òH$ nÜXVrMr VnmgUr H$am. Ë`mZm EH$_od CH$c Amho H$m?

qH$dm AZ§V CH$c AmhoV H$m? CH$c Zmhr H$m? g_rH$aUm§Zm AmcoImìXmao gmoS>dm.
(i) 2x+3y = 1 (ii) x + 2y = 6 (iii) 3x + 2y = 6

3x-y = 7 2x + 4y = 12 6x + 4y = 18

     à_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$am

  1.  'p' À`m H$moUË`m qH$_VrgmR>r Imcrc g_rH$aUmÀ`m OmoS>rcm EH$_od CH$c AgVo?
2x + py = - 5 Am{U 3x + 3y = - 6

  2. 2x - ky + 3 = 0, 4x + 6y - 5 =0 hr g_rH$aUmMr OmoS>r g_m§Va aofm Xe©{dVo Va'k'Mr qH$_V
_m{hV H$am.

  3. 'k'À`m H$moUË`m qH$_VrgmR>r 3x + 4y + 2 = 0 Am{U 9x + 12y + k = 0 g_rH$aUmÀ`m OmoS>r
AZwén Xe©{dVo.

  4. 'p' À`m H$moUË`m YZ qH$_VrgmR>r Imcrc aofr` g_rH$aUmÀ`m OmoS>rcm AZ§V CH$c AgVo.
px + 3y - (p - 3) = 0, 12x + py - p = 0

AmUIr H$mhr CXmhaUo nmhw `m.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-4. EH$m ~mJoV H$mhr \w$cnmIé Am{U H$mhr \w$c AmhoV. Oa EH$ \w$cnmIé àË`oH$
\w$cmda ~gco Va EH$ \w$cnmIé CaVo. Oa àË òH$ \w$cmda XmoZ \w$cnmIé ~gVrc Va EH$ \w$c CaVo
Va \w$cm§Mr g§»`m Am{U \w$cnmIé§Mr g§»`m _m{hV H$am.
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om \w$cnmIam§Mr g§»`m = x Am{U \w$cm§Mr g§»`m  = y
 Oa àË òH$ \w$cmda EH$ \w$cnmIé ~goc Va EH$ \w$cnmIé CaVo. åhUwZ x = y + 1

X1-1 0 2 3 4 65 7 8

-1

-2

Y

XI

Y|

-2

1

2

3

4

-3

-4

5

4x - 6
y = 9

2x - 
3y =

 5
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8 88 88 88 88 8 dJ© 10 dm J{UV

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

qH$dm x - y - 1 = 0 ... (1)
Oa àË òH$ \w$cmda XmoZ \w$cnmIé ~gVrc Va EH$ \w$c CaVo x = 2(y- 1)
qH$dm x - 2y+2 = 0 ... (2)

 x - y - 1 = 0g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r x - 2y + 2 = 0 g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r g_rH$aUmgmR>r

x y = x - 1 (x, y) x y = 
2

2
x +

(x, y)

0 y = 0 - 1 = -1 (0, -1) 0 y = 
0 2

2
+

 = 1 (0, 1)

1 y = 1 - 1 = 0 (1, 0) 2 y = 
2 2

2
+

 = 2 (2, 2)

2 y = 2 - 1 = 1 (2, 1) 4 y = 
4 2

2
+

 = 3 (4, 3)

3 y = 3 - 1 = 2 (3, 2) 6 y = 
6 2

2
+

 = 4 (6, 4)
4 y = 4 - 1 = 3 (4, 3)

åhUwZ VoWo 4 \w$cnmIé Am{U 3 \w$co AmhoV.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-5. Am`VmH¥$Vr ßcm°Q>Mr n[a_rVr 32_r.Amho. Oa cm§~r 2_r.Zo dmT>dcr Am{U é§Xr
1_r.Zo H$_r Ho$cr Var ßcm°Q>Mo úmoÌ\$i VoM gmaIoM amhVo. Va ßcm°Q>Mr cm§~r Am{U é§Xr H$mT>m.
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om Am`VmH¥$Vr ßcm°Q>Mr cm§~r Am{U é§Xr AZwH«$_o l Am{U b Agoc Va

úmoÌ\$i = lb
Am{U n[a_rVr = 2(l + b) = 32 _r.

l + b = 16 gwM{dVo l + b - 16 = 0 ...   (1)

X1-1 0 2 3 4 65 7 8

-1

-2

Y

XI

Y|

-2

1

2

3

4

-3

-4

5

(4, 3)

x -
 y 

- 1
 = 0

x - 2
y + 2 = 0
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8 98 98 98 98 9XmoZ Mc amerVrc aofr` g_rH$aUmMr OmoS>r

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

Ooìhm cm§~r 2 _r. Zo dmT>{dVmo Voìhm Z{dZ cm§~r  l + 2 hmoVo. VgoM é§Xr 1_r Zo H$_r H$aVmo
Voìhm Z{dZ é§Xr b - 1 hmoVo. Voìhm, úmoÌ\$i = (l + 2) (b - 1)
{VWo úmoÌ\$i _Ü`o H$moUVmhr ~Xc Zmhr.

(l + 2) (b - 1) = lb
lb - l +2b - 2 = lb qH$dm lb - lb = l - 2b + 2
l - 2b + 2 = 0 ...  (2)

 l + b - 16 = 0g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r  l - 2b + 2 = 0g_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>rg_rH$aUmgmR>r

l b = 16 - l (l, b) l b = 
2

2
l +

(l, b)

6 b = 16 - 6 = 10 (6, 10) 6 b = 
6 2

2
+

 = 4 (6, 4)

8 b = 16 - 8 = 8 (8, 8) 8 b = 
8 2

2
+

 = 5 (8, 5)

10 b = 16 - 10 = 6 (10, 6) 10 b = 
10 2

2
+

 = 6 (10, 6)

12 b = 16 - 12 = 4 (12, 4) 12 b = 
12 2

2
+

 = 7 (12, 7)

14 b = 16 - 14 = 2 (14, 2) 14 b = 
14 2

2
+

 = 8 (14, 8)

åhUwZ ßcm°Q>Mr Iar cm§~r 10 _r. Am{U é§Xr 6_r. Amho.
 X-Aúmmda cm§~rMo _mn Am{U Y-Aúmmda é§XrMo _mn KoD$Z Imcrc AmcoI H$mTw> eH$Vm.

X2-1 0 4 6 8 1210 14 16

-1

-2

Y

XI

Y|

-2

2

4

6

8

-3

-4

10

12

14

16 18

(10, 6)

l - 2
b + 2 = 0

l + b - 16 = 0SCERT TELA
NGANA
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Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

           Aä_mg - 4.1 - 4.1 - 4.1 - 4.1 - 4.1

1.  1 1 1

2 2 2

,  ,  a b c
a b c , JwUmoÎmamMr VwcZm H$am. Imcr {Xcoë`m aofr` g_rH$aUmÀ`m OmoS>rVrc

N>oXUmè`m aofm, g_m§Va aofm qH$dm AZwén aofm§Zm _m{hV H$am.
a) 5x- 4y + 8 = 0 b) 9x+3y + 12 = 0 c) 6x - 3y + 10 = 0

7x+6y-9 = 0 18x+6y + 24 = 0 2x - y + 9 = 0

2. Imcrc g_rH$aUo gwg§JV AmhoV H$m Ag§JV AmhoV? VnmgUr H$éZ AmcoImìXmao gmoS>dm.

a) 3x+2y=5 b) 2x - 3y = 8 c)
3 5
2 3

x y+  = 7

2x - 3y=7 4x - 6y = 9 9x - 10y=12

d) 5x-3y = 11 e)
4
3

x +2y = 8 f) x + y = 5

-10x+6y = -22 2x+3y = 12 2x+2y = 10
g) x - y = 8 h) 2x + y-6 = 0 i) 2x-2y - 2 = 0

3x-3y = 16 4x-2y- 4 = 0 4x-4y- 5 = 0

3. ZohmZo ~mOmamVwZ H$mhr n°Q> Am{U ñH©$Q> {dH$V KoVë`m. Ooìhm {VÀ`m _¡{ÌZrZo {dMmaco
àË`oH$s {H$Vr {dH$V KoVë`m. Voìhm Vr åhUmcr, n°Q>Mr g§»`mÀ`m XþnQ>rnoúmm XomZ ñH©$Q> H$_r
{dH$V KoVë`m. VgoM n°Q>À`m g§»`oÀ`m MmanQ> noúmm Mma ñH©$Q> H$_r {dH$V KoVë`m. ZohmZo
{H$Vr n°Q> Am{U ñH©$Q> {dH$V KoVë`m ho _m{hV H$aÊ`mgmR>r {VÀ`m _¡{ÌUrcm _XV H$am.

4. Xmhì`m dJm©VwZ 10 {dÚmWu J{UVmÀ`m MmMUr n[aúmoV ^mJ KoVco. Oa Ë`m_Ü`o _wcm§noúmm
4 _wcr OmñV Agoc Va {H$Vr _wc Am{U {H$Vr _wctZr Ë`m n[aúmoV ^mJ KoVcm?

5. 5 noÝgrc Am{U 7 noZMr EH$Ì {H$_Vr 50 én`o hmoVo. VgoM 7 noÝgrc Am{U 5 noZMr EH$Ì
qH$_V 46 én ò hmoVo. Va EH$ noZ d noÝgrcMr qH$_V _m{hV H$am.

6. Oa é§Xr noúmm 4 _r. Zo OmñV Agcoë`m cm§~rÀ`m Am`VmH$ma ~JrÀ`mMr AYu n[a_rVr 36
_r. Amho. Va Ë`m ~JrÀ`mMr _mno _m{hV H$am.

7. 2x + 3y - 8 = 0 hr aofr` g_rH$aU Amnë`m Odi Amho. AmcoImìXmao Xe©{dë`mZ§Va `m
aofocm N>oXUmar XmoZ McamerVrc aofr` g_rH$aU {chm. VgoM g_m§Va AgUmar Am{U Xþgar
{Xcoë`m aofr` g_rH$aUmcm AZwén AgUmar.

8. Oa EH$m Am`VmMr cm§~r 5 EH$H$mZo H$_r Am{U é§Xr 2 EH$H$mZo dmT>{dcr AgVm Ë`m
Am`VmMo úmoÌ\$i 80 Mm¡.EH$H$mZo H$_r hmoVo. Oa AmnU cm§~r 10 EH$H$mZo dmT>{dcr Am{U
é§Xr 5 EH$H$mZo H$_r Ho$cr Va úmoÌ\$i 50 Mm¡ag EH$H$mZo dmT>Vo. Va Am`VmMr cm§~r Am{U
é§Xr _m{hV H$am.
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Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

9. EH$m àË òH$ ~mH$mda VrZ {dÚmWu ~gV Agoc Va EH$ {dÚmWu CaVo. Oa EH$m ~mH$mda 4
{dÚmWu ~gV Agoc Va EH$ ~mH$ CaVo. Va dJm©Vrc ~mH$ Am{U {dÚmÏ`mªMr g§»`m _m{hV
H$am.

4.3 4.3 4.3 4.3 4.3 aoer_ g_rH$aUmMr CH$b _m{hV H$aÊ_mgmR =r ~¡NrH$ nÜWV:aoer_ g_rH$aUmMr CH$b _m{hV H$aÊ_mgmR =r ~¡NrH$ nÜWV:aoer_ g_rH$aUmMr CH$b _m{hV H$aÊ_mgmR =r ~¡NrH$ nÜWV:aoer_ g_rH$aUmMr CH$b _m{hV H$aÊ_mgmR =r ~¡NrH$ nÜWV:aoer_ g_rH$aUmMr CH$b _m{hV H$aÊ_mgmR =r ~¡NrH$ nÜWV:
AmcoImìXmao aof`r g_rH$aUmMr OmoS>r H$er gmoS>dmdr ho AmnU {eH$cmoV. nU CH$c

Xe©{dUmao {ZX}emH$ [~§Xþ Oa nwU© g§»`m Zgoc Voìhm AmcoI nÜXVr VodT>çm gmo`rMo ZgVo.

CXmhUmamW©, Ooìhm CH$c ( 3 , 2 7 ),  (- 1.75, 3.3),  (
4

13 , 
1

19 ) BË`mXr À`m ñdénmV

Agoc Voìhm Aem {ZX}em§H$mZm dmMÊ`m_Ü ò MwH$m hmoÊ`mMr eŠ`Vm Amho. CH$c _m{hV H$aÊ`mgmR>r
AmUIr H$mhr nÜXVr AmhoV H$m? ~aoMí`m ~¡OrH$ nÜXVr AmhoV Á`m {df`r AmVm AmnU MMm©
H$aUma Amhmo.
4.3.1 4.3.1 4.3.1 4.3.1 4.3.1 à{VñWmnZ nÜWV (SSSSSUBSTITUTIONUBSTITUTIONUBSTITUTIONUBSTITUTIONUBSTITUTION M M M M METHODETHODETHODETHODETHOD ) ) ) ) )

XmoZ McamerVrc aofr` g_rH$aUmMr OomS>r gmoS>{dÊ`mgmR>r hr nÜXV _hËdmMr Amho. `oWo
EH$ Mcamer hr Xþgè`m McamerÀ`m g§X^m©V {c{hVmo. hr nÜXV nm`ar-nm`ar Zo g_OwZ KoD$ `m.

nm`arnm`arnm`arnm`arnm`ar-1 :  n{hë`m g_rH$aUmV EH$ Mc amer hr Xþgè`m McamerÀ`m g§X^m©V ì`º$ H$am. g_Om
y hr xÀ`m nÜXV

nm`arnm`arnm`arnm`arnm`ar-2 : n{hë`m nm`arV {_imcocr y Mr qH$_V Xþgè`m g_rH$aUmV à{VúmonrV H$am.

nm`arnm`arnm`arnm`arnm`ar-3 : Xþgè`m nm`arV {_imcoë`m g_rH$aUmcm gai én Úm Am{U xMr qH$_V _m{hV H$am.

nm`arnm`arnm`arnm`arnm`ar-4 : {Vgè`m nm`arV {_imcocr x Mr qH$_V H$moUË`m Var EH$m g_rH$aUmV à{VúmonrV H$éZ
y Mr qH$_V _m{hV H$am.

nm`arnm`arnm`arnm`arnm`ar-5 :  x Am{U y `m XmoÝhrMr [H§$_V g_rH$aUmV à{VúmonrV H$éZ g_rH$aU gË` R>aVo H$m,
`mMr VnmgUr H$am.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-6. {Xcoë`m g_rH$aUmMr OmoS>r n«{VñWmnZ nÜXVrZo gmoS>dm.
2x - y = 5

3x + 2y = 11

gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : 2x - y = 5 (1)

3x + 2y = 11 (2)

g_rH$aU (1) cm Ago {chþ eH$Vmo
y = 2x - 5

g_rH$aU (2) cm Ago {chþ eH$Vmo
3x + 2(2x - 5) = 11
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3x + 4x - 10 = 11
7x = 11 + 10 = 21
x = 21/7 = 3.

x =3 g_rH$aU (1) _Ü`o à{VúmonrV H$éZ
2(3) - y = 5
y = 6 - 5 = 1

g_rH$aU(2) _Ü ò x Am{U y À`m qH$_Vr à{VúmonrV H$éZ 3(3) + 2(1) = 9 + 2 = 11
g_rH$aU (2) `m {H$§_VrZo g_mYmZ hmoVo.
åhUwZ,CH$c x = 3 Am{U y = 1.

ho H$amho H$amho H$amho H$amho H$am

à{VñWmnZ nÜXVrMm dmna H$éZ g_rH$aUmMr àË`oH$ OmoS>r gmoS>dm.
1) 3x - 5y = -1 2) x+2y = - 1 3) 2x+3y = 9

x - y = - 1 2x - 3y = 12 3x+4y = 5

4)
6x
y

+  = 6 5) 0.2x + 0.3y = 13 6) 2  + 3  = 0x y

83x
y

−  = 5 0.4x + 0.5y = 2.3 3  - 8  = 0x y

4.3.2 4.3.2 4.3.2 4.3.2 4.3.2 {ZîH$mgZ nÜWVr (EEEEELIMINLIMINLIMINLIMINLIMINAAAAATIONTIONTIONTIONTION M M M M METHODETHODETHODETHODETHOD)))))

`m nÜXVrV XmoZ Mc amerVwZ EH$ McamerMm ghJwUH$ g_mZ H$éZ Ë`m Mc amercm H$mTw>Z
Q>mH$Vmo. `m_wio EH$m McamerV EH$ g_rH$aU {_iVo. Vo _m{hV H$aÊ`mìXmao Xþgè`m McamerMr
qH$_V {_iVo. H$mhr nm`ar ìXmam hr nÜXV g_OwZ KoD$ `m.
nm`arnm`arnm`arnm`arnm`ar-1 : XmoÝhr g_rH$aUmcm ax + by = c À`m énmV {chm.
nm`arnm`arnm`arnm`arnm`ar-2 : XomZ Mcamer _YwZ EH$m McamerMm ghJwUH$ g_mZ H$aÊ`mgmR>r XmoÝhr g_rH$aUmcm
`mo½` Vo dmñV{dH$ g§»`oZo JwUmH$ma H$am.
nm`arnm`arnm`arnm`arnm`ar-3 : Oo Mcamer H$mT>m`Mr Amho {VMo {MÝh XmoÝhr g_rH$aUmV g_mZ Agoc Va EH$m
amerVrc g_rH$aU {_i{dÊ`mgmR>r EH$m g_rH$aUmVwZ Xþgao g_rH$aU dOm H$amdo. Oa {déÜX
{MÝh Agoc Va ~oarO H$amdo.
nm`arnm`arnm`arnm`arnm`ar-4 : Cacoë`m McamergmR>r g_rH$aU gmoS>dm.
nm`arnm`arnm`arnm`arnm`ar-5 : `m McamerMr qH$_V H$moUË`m Var EH$m g_rH$aUmV Q>mHw$Z {ZîH$mgZ Ho$coë`m McamerMr
qH$_V H$mT>m.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-7. {ZîH$mgZ nÜXVrMm dmna H$éZ Imcrc aofr` g_rH$aUmMr OmoS>r gmoS>dm

3x + 2y = 11 2x + 3y = 4
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gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : 3x + 2y = 11 (1)
2x + 3y = 4 (2)

{Xcoë`m g_rH$aUm _YwZ 'y' H$mTw> ̀ m. {Xcoë`m g_rH$aUmV 'y' Mo ghJwUH$ 2 Am{U 3 Amho. 2 Am{U
3 Mm c.gm.dr. 6 Amho. g_rH$aU (1) cm 3 Zo JwUwZ Am{U g_rH$aU (2) cm 2 Zo JwUwZ
g_rH$aU (1) × 3 9x + 6y =   33

g_rH$aU (2) × 2 4x + 6y =   8
(-)   (-)   (-)
5x      =    25

x = 
25
5  = 5

g_rH$aU (1) _Ü ò x = 5 à{VúmonrV H$éZ
3(5) + 2y = 11

2y = 11 - 15 = - 4  
4 2

2
−

⇒ = = −y

åhUwZ, CH$c x = 5, y = - 2.

 ho H$am ho H$am ho H$am ho H$am ho H$am

Imcrc g_rH$aUmMr àË`oH$ OmoS>r {ZîH$mgZ nÜXVrìXmao gmoS>dm.
1. 8x+ 5y = 9 2. 2x + 3y = 8 3. 3x + 4y = 25

3x+2y = 4 4x + 6y = 7 5x - 6y = -9

     à_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$amà_ËZ H$am

{Xcoë`m aofr` g_rH$aUmMr OmoS>r gmoS>dm.
(a - b)x + (a + b)y = a2 - 2ab - b2

(a + b) (x + y) = a2 + b2

AmUIr H$mhr CXmhaUo nmhþ `m.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-8. é{~Zm 2000 é.H$mT>Ê`mgmR>r ~±Ho$V Jocr. VrZo \$º$ 50é.Am{U 100 é. À`m
ZmoQ>mMr _mJUr H°$erAa Odi Ho$cr. {Vcm EHw$U 25 ZomQ> {_imco. Va {Vcm 50 é.Am{U 100 é.
À`m àË`oH$s {H$Vr ZomQ>m {_imco? ho Vwåhr gm§Jw eH$Vm H$m?
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om 50é.ZmoQ>mMr g§»`m x; Am{U 100 é.ZmoQ>mÀ`m g§»`m  y;

Va x + y = 25 (1)

Am{U 50x + 100y = 2000 (2)
H${dVm Zo à{VúmonrV nÜXVrMm dmna H$ocm.
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g_rH$aU (1) déZ x = 25 -y

g_rH$aU (2) _Ü`o à{VúmonrV H$éZ 50 (25 - y) + 100y = 2000
1250 - 50y + 100y = 2000

50y = 2000 - 1250 = 750

y = 
750
50  = 15

x = 25 - 15 = 10

åhUwZ é{~Zmcm Xhm 50 é. Mo ZmoQ>m Am{U n§Yam 100 éMo ZmoQ>m {_imco.
g_rH$aUmcm gmoS>{dÊ`mgmR>r ídoVm Zo {ZîH$mgZ nÜXVrMm dmna Ho$cm.
g_rH$aUm_Ü ò x Mo ghJwUH$ 1 Am{U 50 Amho åhUwZ
g_rH$aU (1) × 50 : 50x + 50y = 1250

g_rH$aU (2) × 1 : 50x + 100y = 2000 gmaIo {MÝh dOm H$éZ
(-)       (-)      (-)

           -50y = -750

qH$dm y = 
750
50

−
−

 = 15

 y Mr qH$_V g_rH$aU (1) _Ü ò à{VúmonVr H$éZx + 15 = 25
x = 25 - 15 = 10

åhUwZ é{~Zm cm 50 é. Mo Xhm Am{U 100 é. Mo n§Yam ZmoQ>m {_imco.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-9. ñnYm© n[aúmoV ~amo~a {c{hcoë`m àË`oH$ CËVamcm 3 JwU {Xë`m OmVo Am{U àË`oH$
MwH$ CÎmamcm 1 JwU H$_r H$aÊ`mV òVo. _Ywcm `m n[aúmoV 40 JwU {_imco. Oa ~amo~a CÎmamcm
4 JwU {Xco Am{U MwH$ CÎmamcm 2 JwU H$_r Ho$co Va _Ywcm 50 JwU {_imco AgVo. Ë`m àíZn{ÌHo$V
{H$Vr àíZ hmoVo? (_YwZo Vo gd© àíZ gmoS>{dco)
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om CÎma ~amo~a {c{hcooco àíZ  x;

Am{U MwH$ CÎma {c{hcoco àíZ  y.

Ooìhm àË`oH$ ~amo~a {c{hcoë`m CÎmamcm 3 JwU {Xë`m OmVo Am{U àË`oH$ MwH$ CÎmamgmR>r 1
JwU H$_r Ho$cm OmVmo. Voìhm Ë`mcm 40 JwU {_iVmV.

3x - y = 40   (1)

Ooìhm àË`oH$ ~amo~a {c{hcoë`m CÎmamcm 4 JwU {Xë`m OmVo Am{U àË`oH$ MwH$ CÎmamgmR>r 2
JwU H$_r Ho$co OmVo. Voìhm Ë`mcm 50 JwU {_iVmV.

4x - 2y = 50  (2)

nÜXVnÜXVnÜXVnÜXVnÜXV - II
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à{VñWmnZ nÜXVà{VñWmnZ nÜXVà{VñWmnZ nÜXVà{VñWmnZ nÜXVà{VñWmnZ nÜXV
g_rH$aU (1) déZ y = 3x - 40
g_rH$aU (2)_Ü`o à{VúmonrV H$éZ 4x - 2 (3x - 40) = 50

4x - 6x + 80 = 50

     - 2x = 50 - 80 = -30

x = 
30
2

−
−

 =15

x Mr [H§$_V g_rH$aU(1) _Ü`o à{VúmoVrV H$éZ
3(15) - y = 40

45 - y = 40

y = 45 - 40 = 5
∴  EHw$U àíZm§Mr g§»`m = 15 + 5 = 20

 ho H$am ho H$am ho H$am ho H$am ho H$am

AmVm darc CXmhaU-9 {ZîH$mgZ nÜXVrìXmao gmoS>dm.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-10.  _oar {VÀ`m _wcrcm gm§JrVcr, gmV dfm©nwdu Ë`m doiogÀ`m VwÂ`m d`mÀ`m gmVnQ>
_mPo d` hmoVo Am{U AmO nmgwZ VrZ dfm©Z§Va VwÂ`m Ë`m doiogÀ`m d`mÀ`m _mPo d` {VßnQ> hmoB©c,
Va _oar Am{U {VÀ`m _wcrMo AmOMo d` _m{hV H$am.
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om _oar Mo AmOMo d` x df© Am{U {VÀ`m _wcrMo d` y df©
Va gmV dfm©nwdu _oarMo d` x - 7 Am{U _wcrMo d` y - 7.

x - 7 = 7(y - 7)

x - 7 = 7y - 49

x - 7y + 42 = 0 (1)

VrZ dfm©Z§Va _oarMo d` x + 3 Am{U _wcrMo d` y + 3.
x + 3 = 3 (y + 3)
x + 3 = 3y + 9
x - 3y - 6 = 0 (2)

{ZîH$mgZ nÜXV{ZîH$mgZ nÜXV{ZîH$mgZ nÜXV{ZîH$mgZ nÜXV{ZîH$mgZ nÜXV
g_rH$aU 1 x - 7y = - 42
g_rH$aU 2 x - 3y =   6

(-)    (+)    (-)  x Mo {MÝh gmaIo Agë`m_wio, dOm H$am.
 -4y  =  -48
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y = 
48
4

−
−

 = 12

g_rH$aU (2) _Ü ò y Mr qH$_V à{VúmonrV H$éZ
x-3 (12) - 6 = 0

x = 36 + 6 = 42

åhUwZ _oarMo AmOMo d` 42 df© Am{U {VÀ`m _wcrMo d` 12 df© Amho.

ho H$amho H$amho H$amho H$amho H$am

CXmhaUm-10 à{VñWmnZ nÜXVrZo gmoS>dm.
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-11. EH$ àH$meH$ EH$ Z{dZ nwñVH$ àH$meZmgmR>r
CncãY Ho$cm. Ë`m§Mr ñWra qH$_V (g_mcmoMZ, g§nmXZ,
_wÐU BË`mXr) àË òH$ nwñVH$mcm 320000 é. Amho. ̀ m EodOr
Ë`mZo nwñVH$ àH$m{eV H$aÊ`mgmR>r 31.25 é. Mo BVa IM©
Ho$co. Ë`mMr R>moH$ qH$_V (àH$meH$mZo R>adcocr qH$_V) ho
43.75 é. à{V nwñVH$mgmR>r Amho. Ë`m àH$meH$mMm IM© Am{U CËnÞ g_mZ hmoÊ`mgmR>r (g_Vwë`
q~Xþda òÊ`mgmR>r) àH$meH$mcm {H$Vr nwñVHo$ {dH$mdo cmJUma?
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : àH$meH$mcm g_Vwë` ñWmZmda `oÊ`mgmR>r IM© Am{U CËnÞ g_mZ hmo`cm nm{hOo.
Oa _wÐU Am{U {dH$coë`m nwñVH$mMr g§»`m x Am{U y ho g_Vwë` q~Xþ Va àH$meH$mcm IM© Am{U
CËnÞgmR>r g_rH$aU {Xcoë`m IMm©Mo g_rH$aU
{Xcoë`m IMm©Mo g_rH$aU y = 320000 + 31.25x   (1)
{Xcoë`m CËnÞmMm g_rH$aU y = 43.75x   (2)
Xþgè`m g_rH$aUmVrc y Mr qH$_V g_rH$aU (1) _Ü ò à{VúmonVrV H$éZ

43.75x = 3,20,000 + 31.25x

12.5x = 3,20,000

x = 
3,20,000

12.5  = 25,600 åhUwZ àH$meH$mcm 25,600 nwñVHo$ _wÐU H$éZ {dH$ë`mZ§Va g_Vwë` q~Xþ da ̀ oUo.

          Aä_mg - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

Imcrc JUrVmMo aofr` g_rH$aU V`ma H$am Am{U Vo gmoS>dm.
1. XmoZ ì`º$sÀ`m CËnÞmMm JwUmoÎma 9:7 Amho Am{U Ë`m§À`m IMm©Mm JwUmoÎma 4:3 Amho. Oa

àË òH$ ì`º$s à{V _{hZm 2000 é.Mr ~MV H$aV Agoc Va Ë`m§Mm _mgrH$ CËnÞ {H$Vr?
2. EH$ XmoZ A§H$s g§»`m Am{U Ë`mÀ`m A§H$mMr AXcm~Xc H$éZ Amcoë`m g§»`mMr ~oarO 66

Amho. Oa Ë`m g§» òVrc A§H$m_Ü ò 2 Mm \$aH$ Agoc Va Vr g§»`m _m{hV H$am. Aem EHw$U
{H$Vr g§»`m AmhoV?

àH$meZmda Amcocm IM© Am{U
nwñVHo$ {dH«$s H$éZ Amcocm CËnÞ
g_mZ Agoc Voìhm g_Vwë` q~Xþda
Amho Ago åhUVmV.
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3. XomZ g§nwaH$ H$moZmV _moR>m H$moZ, chmZ H$moZmnoúmm 18° Zo OmñV Amho. Va Vo H$moZ _m{hV H$am
4. h¡Ðm~mX _Ü ò Q>°ŠgrMm Xa XmoZ ̂ mJmV AgVo. EH$ pñWa Xa AgVo Am{U Xþgao A§VamZwgma Xa

AgVo. 3 {H$._r. Mm Xa pñWa AgVmo. Z§Va àË¶oH$ [H$.‘r. da A{YH$ Xa AgVmo. n{hcm
10 {H$.‘r. cm 166 énco ^aco . 15 {H$.‘r. cm 256 én¶o ^aco Va
i. pñWa Xa {H$Vr Amho Am{U àVr H$r._r. cm Xa {H$Vr Amho?
ii. EH$m ì`º$scm 25 {H$._r. n«dmg H$aÊ`mgmR>r {H$Vr én ò Úmdo cmJoc?

5. EH$m AnwUmªmH$mÀ`m A§e Am{U N>oX _Ü`o 1 {_i{dcm Va Vo 4
5  homVo. VgoM A§e Am{U N>oXm

_YwZ 5 dOm Ho$co Va Vo AnwUmªH$ 1
2 hmoVo. Va Ë`m AnwUmªH$mcm _m{hV H$am?

6. EH$m añË`mda A Am{U B ñWi 100 {H$._r.Xþa da AmhoV. A q~Xþ nmgwZ EH$ H$ma q~Xþ  B
nmgwZ EH$ H$ma EH$mM doir doJdoJù`m doJmV àdmg H$aV AmhoV. Vo XmoZ H$ma EH$m {XeoV
àdmg H$arV 5 VmgmZ§Va EH$_oH$mcm {_iVmV. Oa Vo EH$_oH$mH$S>o àdmg H$aV Agoc Va Vo
1 VmgmV {_iVmV. Va Ë`m XmoZ H$maMr JVr {H$Vr Amho?

7. XmoZ H$moZ nwaH$ AmhoV. _moR>çm H$moZmMm _mn chmZ H$moZmÀ`m XþnQ>r noúmm 3° Zo H$_r Amho.
Va Vo H$moZ _m{hV H$am?

8. EH$m eãX H$mofmV EHw$U 1382 nmZo AmhoV. Ë`mcm XmoZ ^mJmV doJio Ho$co. Va Xþgè`m
^mJmV n{hë`m ^mJmnoúmm 64 nmZo OmñV AmhoV. Va Ë`m nwñVH$mÀ`m àË`oH$ ^mJmV {H$Vr
nmZo AmhoV?

9. agm`Z [dH$Umè`m XþH$mZXmamH$S>o XmoZ àH$maMo hm`S´>moŠcmoarH$ Amåc Amho. EH$ 50%
ÐdUr` Amho Am{U Xþgao 80% ÐdUr` Amho. 68% Mm 100 _r.cr.ÐmdU V`ma H$aÊ`mgmR>r
àË òH$ ÐmdU {H$Vr {H$Vr ¿`mdo cmJUma?

10. g_Om Vwåhmcm 12000 é. ~MV H$am`Mo Amho. Ë`m_YwZ H$mhr én ò 10% ì`mOmZo Am{U
Cacoco 15% ì`mOmZo òÊ`mgmaIo ~MV H$am`Mo Amho. Va EHw$U ~MVr da 12% ì`mO
òÊ`mgmR>r {H$Vr ì`mOmZo {H$Vr én ò ~MV H$amdo cmJUma Amho?

4.4 4.4 4.4 4.4 4.4 WmoZ MbamerVrb aoer_ g_rH$aUmÀ_m NmoR=rV H$_r H$aÊ_mNmoJr g_rH$aU:
AmVm AmnU Aem g_rH$aUmÀ`m OmoS>rMr MMm© H$é ̀ m Oo aofr` g_rH$aU Zmhr nU ̀ mo½` Vo

à{VúmonrV H$éZ Ë`m§Zm aofr` g_rH$aU ~ZdVm òVo. H$mhr CXmhaUo nmhþ `m.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-12.   Imcrc aofr` g_rH$aUmMr OmoS>r gmoS>dm
2 3
x y

+  = 13

5 4
x y

−  = -2

gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : {Xcoë`m g_rH$aUmÀ`m OmoS>rMo {Z[aúmU H$am. Vo aofr` g_rH$aU Zmhr.(H$m?)
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Va 2
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 + 3
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 13   (1)

5
1
x

⎛ ⎞
⎜ ⎟
⎝ ⎠

 - 4
1
y

⎛ ⎞
⎜ ⎟
⎝ ⎠

 = -2   (2)

Oa AmnU  
1
x  = p  Am{U  

1
y  = qà{VúmonrV Ho$cmo Va Amnë`mcm Imcrc aofr` g_rH$aUmMr OmoS>r

2p + 3q = 13   (3)

5p -  4q = -2   (4)

q Mo ghJwUH$ 3 Am{U 4 Amho. Am{U Ë`m§Mm c.gm.dr. 12 Amho.
g_rH$aU (3) × 4 8p + 12q = 52
g_rH$aU (4) × 3 15p - 12q = -6     'q' nXmMo {MÝh {déÜX AmhoV åhUwZ AmnU XmoÝhr

23p= 46

p = 
46
23  = 2

 p Mr qH$_V g_rH$aU(3) _Ü`o à{VúmonVr H$éZ
2(2) +3q = 13

3q = 13 - 4 = 9

q = 
9
3  = 3

nU,
1
x  = p = 2 ⇒ x = 

1
2

1
y  = q = 3 ⇒ y = 

1
3

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-13.H${dVmcm {VÀ`m KamV AmUIr XmoZ Imoë`m ~m§Ym`Mo Amho. `mgmR>r cmJUmè`m
_Owam Am{U doi ̀ mMr A§XmOo {df`r _m{hVr {_idcr. {Vcm Ago _m{hV Pmco H$s, 6 nwéf Am{U
8 {ó`m ho H$m_ 14 {XdgmV nwU© H$aVrc. nU {Vcm ho H$m_ 10 {XdgmV nwU© H$am`Mo Amho. Ooìhm
{VZo nwÝhm `m {df`r _m{hVr KoVcr Voìhm {Vcm Ago _m{hV Pmco H$s, 8 nwéf Am{U 12 {ó`m
ho H$m_ 10 {XdgmV nwU© H$aVrc. Oa hoM H$m_ 1 nwéf Am{U 1 ór H$aoc Voìhm ho H$m_ nwU©
hmoÊ`mgmR>r {H$Vr {Xdg cmJoc?
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om H$m_ nwU© H$aÊ`mgmR>r 1 nwéfmcm = x {Xdg

g_rH$aUmMr ~oarO H$aUo
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Va EH$m nwéfmZo EH$m {XdgmV Ho$coco H$m_ = 
1
x

g_Om ho H$m_ nwU© H$aÊ`mgmR>r EH$m órcm = y {Xdg

Va EH$m órZo EH$m {XdgmV Hoo$cooco H$m_ = 
1
y

AmVm, 8 nwéf Am{U 12 órZo ho H$m_ nwU© H$aÊ`mgmR>r 10 {Xdg cmdVrc.

åhUwZ 8 nwéf Am{U 12 órZo EH$m {XdgmV Ho$coco H$m_ = 
1

10 (1)

VgoM, 8 nwéfm§Zr EH$m {XdgmV Ho$coco H$m_  8 × 
1
x . = 

8
x

Ë`mM à_mUo 12 ór`m§Zr EH$m {XdgmV Ho$coco H$m_ 12 × 
1
y = 

12
y

8 nwéf Am{U 12 ór`m§Zr EH$m {XdgmV nwU© Ho$coco H$m_ = 
8 12
x y

+ (2)

g_rH$aU(1) Am{U (2) ~amo~a H$éZ  
8 12 1

10x y
⎛ ⎞

+ =⎜ ⎟
⎝ ⎠

10 
8 12
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

80 120
x y

+  = 1 (3)

VgoM 6 nwéf Am{U 8 ót`mZr ho H$m_ 14 {XdgmV nwU© H$aVmV.

6 nwéf Am{U 8 ór`m EH$m {XdgmV nwU© Ho$coco H$m_ = 
6 8 1

14x y
+ =

⇒ 14
6 8
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1

84 112
x y

⎛ ⎞
+⎜ ⎟

⎝ ⎠
 = 1 (4)

SCERT TELA
NGANA



1 0 01 0 01 0 01 0 01 0 0 dJ© 10 dm J{UV

Vob§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

g_rH$aU (3) Am{U (4) {Z[aúmU H$am. Vo aofr` g_rH$aU AmhoV H$m? Va Ë`m§Zm Vwåhr H$go

gmoS>dmc?  
1
x = u Am{U 

1
y  = v à{VúmonrV H$éZ AmnU aofr` g_rH$aUmV énm§Va H$é eH$Vmo.

Va g_rH$aU (3) Mo nwÝhm 80u + 120v = 1   (5)
AmVm, g_rH$aU (4) Mo nwÝhm 84u + 112v = 1   (6)
80 Am{U 84 Mr c.gm.dr. 1680 {ZîH$mgZ nÜXVrMm dmna H$éZ
g_rH$aU (3) × 21 (21 × 80)u + (21 × 120)v = 21
g_rH$aU (4) × 20 (20 × 84)u + (20 × 112)v = 20

1680u+2520v = 21
1680u+2240v = 20  u Mo gmaIo {MÝh Agë`m_wio dOm H$am.

            (-)       (-)    (-)

280v = 1

v = 
1

280

g_rH$aU (5) _Ü`o à{VúmonrV H$éZ 80u + 120 × 
1

280  = 1

80u = 1 − 
3
7  = 

7 3
7
−

 = 
4
7

1

4 1 =   
7 80

×u
20

1 = 
140

åhUwZ EH$ nwéf ho H$m_ 140 {XdgmV nwU© HaVmo Am{U EH$ {ó ho H$m_ 280 {XdgmV nwU© H$aVo.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-14.EH$ ì`º$s 370 {H$._r. àdmgm_Ü ò H$mhr A§Va Q´>oZ Am{U H$mhr A§Va H$ma Zo H$aVmo
Oa Vmo 250 {H$._r. Q´>oZ Zo àdmg H$aV Agoc Cacoco H$ma Zo àdmg H$aVmo Va `mgmR>r Ë`mcm 4
Vmg cmJVmV. nU Oa Vmo 130 {H$._r.Q´>oZ Zo àdmg H$aV Agoc Va Am{U Cacocm àdmg H$ma Zo
àdmg H$aVmo Va `mgmR>r Ë`mcm AmUIr 18 {_ZrQ> OmñV cmJVmV. Va Q´>oZ Am{U H$maMr JVr
_m{hV H$am.
gmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwHgmoR=dUwH : g_Om Q´>oZMr JVr x {H$._r. Vmg Am{U Ë`mM à_mZo H$maMr JVr y  {H$._r. àVr

Vmg doi  = 
Distance
Speed

g§X^© 1 _Ü`o, Q´>oZcm cmJcocm doi = 
250

x  Vmg

Am{U H$macm cmJcocm doi = 
120

y  Vmg

1234567890
1234567890
1234567890
1234567890
1234567890
1234567890

A§Va
JVr
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åhUwZ EHw$U cmJcocm doi= Q´>oZ_Ü ò Kmc{dcocm doi + H$ma_Ü ò Kmc{dcocm doi = 
250 120 + 

x y

na§Vw, àdmgmMm EHw$U H$mcmdYr 4 Vmg Amho, åhUwZ

250 120 +  = 4
x y

125 60 +  = 2
x y →  (1)

nwÝhm Oa Vmo Q´>oZZo 130 {H$._r.Am{U Cacocm àdmg H$maZo Ho$cm Va

Q´>oZZo 130 {H$._r.àdmg H$aÊ`mgmR>r cmJcocm doi = 
130

x  Vmg

240 {H$._r. (370 - 130) H$maZo àdmg H$aÊ`mgmR>r cmJcocm doi = 
240

y  Vmg

EHw$U cmJcocm doi = 
130 240 + 

x y

nU {Xcoco, àdmgmMm H$mcmdYr 4 Vmg 18 {_ZrQ>o åhUOoM 
184

3

60
10

Vmg = 
34

10
Vmg

åhUwZ
130 240 43 +  = 

10x y   (2)

1
x  = a Am{U 

1
y  = b g_rH$aU(1)Am{U(2) _Ü ò à{VúmonrV H$éZ

125a +  60b = 2   (3)

130a+  240b = 43/10   (4)

60 Am{U 240 Mm c.gm.dr. 240 {ZîH$mgZ nÜXVrMm dmna H$éZ
g_rH$aU (3) × 4 500a+240b= 8

g_rH$aU (4) × 1 130a+240b = 
43
10  (gmaIo {MÝh,dOm H$am)

  (-)    (-)     (-)

370a = 8 - 
43 80 43 37 =  = 
10 10 10

−
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a = 
37 1  
10 370

×

10

1 = 
100

 a = 
1

100  g_rH$aU (3) _Ü`o àVoúmonrV H$éZ

125
5 1  

100
×

4

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠

 + 60b = 2

60b = 2 - 
5 8 5 3 =  = 
4 4 4

−

b = 
3 1  
4 60

×

20

1 = 
80

åhUwZ a = 
1

100  Am{U b = 
1

80

åhUwZ 1 1 = 
100x  Am{U

1 1 = 
80y

x = 100[H$._r./Vmg Am{U y = 80 {H$._r./Vmg
åhUwZ Q´>oZMr JVr 100 {H$._r./Vmg Am{U H$maMr JVr 80 {H$._r./Vmg

        Aä_mg - 4.3 - 4.3 - 4.3 - 4.3 - 4.3
Imcrc g_rH$aUmÀ`m OmoS>tZm aofr` g_rH$aUmÀ`m OmoS>rV é§nmVa H$éZ gmoS>dm.

i)
5 1 + 

1 2x y− −  = 2 ii)  = 2+x y
xy

6 3 - 
1 2x y− −  = 1

−x y
xy  = 6

iii)
2 3 + 
x y  = 2 iv) 6x+3y = 6xy

4 9 - 
x y  = −1 2x + 4y = 5xy

v)
5 2 - 

x y x y+ −  = −1 vi)
2 3 + 
x y  = 13
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15 7 + 
x y x y+ −  = 10 òWo x≠0, y≠0

5 4 - 
x y  = -2 òWo x≠0, y≠0

vii)
10 2 + 

x y x y+ −  = 4 viii)
1 1 3 +  = 

3 3 4x y x y+ −

15 5 - 
x y x y+ −  = -2 ( )

1 1 1 -  = 
2 3 2(3 ) 8x y x y

−
+ −

2. Imcrc JUrV aofr` g_rH$aUmÀ`m OmoS>rV {chm Am{U Z§Va gmoS>dm.
i. EH$m OhmOmcm àdmhmÀ`m {déÜX 30 {H$._r.Am{U 44 {H$._r. àdmhmÀ`m {XeoZo àdmg

H$aÊ`mgmR>r 10 Vmg cmJVmV. VgoM 13 Vmg Vmo 40 {H$._r. àdmhmÀ`m {déÜX Am{U
55 {H$._r.àdmhmÀ`m {Xeocm àdmg H$é eH$Vmo. àdmh doJmcm, em§V nmÊ`mV OhmOmÀ`m
doJmcm _m{hV H$am.

ii. ahr_ 600 {H$._r.àdmgm_Ü ò H$mhr A§Va Q´>oZZo H$mhr A§Va H$ma Zo Ho$cm. Oa Vmo 120
{H$._r.Q´>oZZo àdmg Ho$cm Am{U Cacocm H$maZo àdmg Ho$cm Va Ë`mcm 8 Vmg cmJco. Oa
Vmo. 200 {H$._r.AmUIr 20 {_ZrQ> OmñV cmJoc. Va Q´>oZ Am{U H$maMr JVr _m{hV H$am

iii. 2 ór Am{U 3 nwéf EH$ ZúmrH$m_ 4 {XdgmV nwU© H$aVmV. VoM H$m_ 3 ór Am{U 6 nwéf
3 {XdgmV nwU© H$é eH$Vm. Va Vo H$m_ nwU© H$aÊ`mgmR>r 1 nwéfmcm {H$Vr {Xdg
cmJVmV. VgoM Vo H$m_ nwU© H$aÊ`mgmR>r 1 órcm {H$Vr {Xdg cmJVmV.

E¡pÀN=H$ Aä_mg
[hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1. Imcrc g_rH$aUo gmoS>dm.

(i)
2  + x y
a b  = 2 (ii)

1 1 + 
2 3

x y+ −
 = 8

 - x y
a b  = 4

1 1 + 
3 2

x y− +
 = 9

(iii)  + 
7 3
x y

 = 5 (iv) 3  + 2  = 3x y

 - 
2 9
x y

 = 6 5  + 3  = 3x y

(v)  - ax by
b a  = a + b (vi) 2x + 3y = 17

ax - by = 2ab, 2x+2 - 3y+1 = 5
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2. EH$m à`moJmV àmÊ`m§Zm {ZX}{eV Amhma {Xco. àË`oH$ àmÊ`mcm BVa gmo~V àmoQ>rZ, 6 J«°.,_oX
XoÊ`mV `oVo. Ë`m à`moJ emioVrc d¡ÚH$s`m§Zr A , BAgo XmoZ àH$maMo Amhma {_lU {dH$V KoVco.
A {_lUmV 10% àmoQ>rZ Am{U 6% _oX Amho.  B {_lUmV 20% àmoQ>rZ Am{U 2% _oX Amho. Va Ë`mZo
àVr {_lUmMo {H$Vr J«m_ Cn`moJ Ho$cm?

          AmnU H$m_ MMm© Ho$br.
1. XmoZ gma»`mM McamerV AgUmè`m XmoZ aofr` g_rH$aUm XmoZ McamerVrc aofr` g_rH$aUmMr

OmoS>r åhUVmV.
a1x + b1y + c1 = 0 (a1

2 + b1
2 ≠ 0)

a2x + b2y + c2 = 0 (a2
2 + b2

2 ≠ 0)
òWo a1, a2, b1, b2, c1, c2 ho dmñVd g§»`m AmhoV.

2. XmoZ McamerVrc g_rH$aUmÀ`m OmoS>rcm doJdoJù`m nÜXVrMm Cn`moJ H$éZ gmoS>dw eH$Vmo.
3. XmoZ McamerVrc g_rH$aUmÀ`m OmoS>rMm AmcoI XmoZ aofm§Zr {ZX}{eV H$aVmV.

i. XmoZ aofm, EH$ q~XþV N>oXV Agoc Va Ë`mcm EH$ CH$c AgVo. `m g§X^m©V g_rH$aUmMr
OmoS>r gwg§JV Amho.

ii. Oa aofm AZwén AgVrc Va Ë`m§Zm AZ§V CH$c AgVmV. aofo darc àË òH$ q~Xþ ho CH$c
AgVo. `m g§X^m©V g_rH$aUmMr OmoS>r A{lV Amho.

iii. Oa aofm g_m§Va AgVrc Va Ë`m§Zm CH$c ZgVmo. ̀ m g§X^m©V g_rH$aUmMr OmoS>r {dg§JV
Amho.

4. aofr` g_rH$aUmMr OmoS>rMr CH$c _m{hV H$aÊ`mgmR>r AmnU Imcrc nÜXVrMr MMm© Ho$cr.
i. AmXe© nÜXV
ii. AmcoIr` nÜXV
iii. ~¡{OH$ nÜXV- à{VñWmnZ nÜXV Am{U {ZîH$mgZ nÜXV

5. g_rH$aUmVrc McamerMo ghJwUH$ Am{U g_rH$aUmÀ`m nÜXVrÀ`m ñdénmV g§~§Y AgVmo.

i. Oa 1 1

2 2

  a b
a b

≠  Va aofr` g_rH$aUmMr OmoS>r gwg§JV AgVo.

ii. Oa 1 1 1

2 2 2

=   a b c
a b c

≠ Va aofr` g_rH$aUmMr OmoS>r Ag§JV AgVo.

iii. Oa 1 1 1

2 2 2

 =   = a b c
a b c Va aofr` g_rH$aUmMr OmoS>r Am{lV Am{U gwg§JV AgVo.

6. ~aoMí`m g§X^m©cm XomZ g_rH$aUmìXmao JUrVm_Ü`o Xe©dw eH$Vmo nU Vo aofr` g_rH$aU Zmhr.
nU Ë`m g_rH$aUm_Ü ò `mo½` Vo à{VúmoVrn H$éZ Ë`mcm aofr` g_rH$aUmV é§nmVa H$aVmo.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

H$mhr gai aofr¶ g‘rH$aUmÀ¶m OmoS>çm§Mr aMZm H$am Á¶m Vw‘À¶m XaamoOÀ¶m {OdZmVrc
KQ>Zmda AmYmarV AgVrc AmcoImMm Cn¶moJ H$éZ Ë¶m g‘rH$aUmZm gmoS>dm.

SCERT TELA
NGANA



5.15.15.15.15.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
YÞwa emioÀ`m Ioi g{_Vr Zo emioÀ`m àm§JUmV  29 _r. × 16 _r. n[a_mZ Agcoë`m EH$m Imo-

Imo Mm H$moQ>© V`ma H$am`Mm hmoVm. hm H$moQ>© 558 _r2 úmoÌ\$imMm Am`VmH$ma Agm`cm hdm. Ë`m
H$moQ>©̂ modVr àoúmH$m§gmR>r g_mZ é§XrMr OmJm
gm oS >m`cm hdr hm oVr. Ë`m ^m odVr
àoúmH$m§gmR>r gmoS>coë`m OmJoMr é§Xr H$m`
hmoB©c? Vr nwaoer hmoVo H$m?

 g_Om Ë`m ^modVr Agcoë`m Imcr
OmJoMr é§Xr x _rQ>a Amho. åhUwZ AmH¥$VrdéZ
Am`VmH$ma OmJoMr cm§~r (29 + 2x) _rQ>a
hmoVo.

Am`VmH$ma OmJoMr é§Xr = (16 + 2x) _r.
åhUwZ Am`VmH$ma OmJoMo úmoÌ\$i = cm§~r × é§Xr

= (29 + 2x) (16 + 2x)

na§Vw OmJoMo úmoÌ\$i = 558 _r2 Amho
∴ (29 + 2x) (16 + 2x) = 558

∴ 4x2 + 90x + 464 = 558

4x2 + 90x - 94 = 0 ( 2 Zo ^mJë`mg )
2x2 + 45x - 47 = 0

2x2 + 45 x - 47 = 0 ..... (1)
AmnU _mJrc dJm©V ax + b = c ̀ m énmVrc aofr` g_rH$aU gmoS>dwZ‘x’Mr qH$_V _m{hV H$aUo

{eH$cmo.darc g_rH$aUmV x À`m qH$_VrdéZ àoúmH$mgmR>r Imcr gmoS>coë`m OmJoMr g§̂ m{dV é§Xr
H$mT>Vm òVo. Vwåhr Aem H$mhr CXmhaUm§Mm {dMma H$é eH$Vm H$m, Á`m_Ü ò amerMr qH$_V H$mTw>Z
Aem n«H$maMr g_rH$aUo òVrc. Mcm EH$ CXmhaU nmhþ `m.

amUr Odi EH$ Mm¡agmH$ma YmVwMm nÌm ({eQ>) Amho. {VZo 9 go._r. ~mOw Agcoë`m Mm¡agm§Zm
`m nÌmÀ`m Mma hr H$monè`mVwZ H$mnco Am{U Cacoë`m ^mJmnmgwZ PmH$Z Zgcocm S>~m V`ma Ho$cm.
Aem V`ma Pmcoë`m S>ã`mMo KZn[a_mU 144 KZ go._r. Agë`mg AmnU KoVcoë`m YmVwÀ`m nÌmMo
n[a_mU H$mTw> eH$Vmo H$m?

29 .m

16
 

.
m

x

x

29+2  .x m

16
+2

 
.

x
m

(Quadratic Equations)5 dI© f^qG.`Tn
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g_Om Ë`m Mm¡agmH$ma YmVwÀ`m nÍ`mÀ`m VwH$S>çmMr
~mOw‘x’go._r. Amho. Va Ë`m S>ã`mMo n[a_mU

9 go._r. × (x-18) go._r. × (x-18) g|._r.
na§Vw Ë`m S>ã`mMo KZ\$i 144 KZ go§._r. Amho.

9 (x-18) (x-18) = 144

(x-18)2 = 16

x2 - 36x + 308 = 0

åhUOo darc g_rH$aUmcm g_mYmZ H$aUmar  ‘x’ Mr
qH$_V hr Ë`m YmVwÀ`m nÍ`mMr ~mOw hmoVo.

x2 - 36x + 308 = 0 ..... (2)
g_rH$aU (1) Am{U (2) À`m S>mì`m ~mOwMo {Z[aúmU H$am.
Ë`m dJ© ~hþnXr AmhoV H$m?
ax2 + bx + c,a ≠ 0  `m énmVrc dJ© ~hþnXrMm Aä`mg AmnU

AJmoXaÀ`m YS>çmV Ho$cm.
darc g_rH$aUmVrc S>mdr ~mOw hr dJ© ~hþnXr Agë`m_wio Ë`m§Zm dJ© g_rH$aUo åhUVmV.
`m YS>çmV AmnU dJ© g_rH$aUo Am{U Ë`m§Mr _wi _m{hV H$aÊ`mÀ`m nÜXVr~Ôc {eH$Uma

AmhmoV.
5.2 5.2 5.2 5.2 5.2  dI© f^qG.`Tn (QQQQQUUUUUADRAADRAADRAADRAADRATICTICTICTICTIC E E E E EQUQUQUQUQUAAAAATIONSTIONSTIONSTIONSTIONS)))))

a, b, c ̀ m dmñVd g§»`m AgVrc d a ≠  0 Va ax2 + bx + c = 0 `m ñdénmVrc g_rH$aUm§Zm
x `m McmVrc dJ© g_rH$aUo åhUVmV. CXmhaUmW©  2x2 + x − 300 = 0  ho EH$ dJ© g_rH$aUo Amho.
AemarVrZo 2x2 − 3x + 1 = 0, 4x − 3x2 + 2 = 0 Am{U 1 − x2 + 300 = 0 gwÜXm dJ© g_rH$aUo AmhoV.

dmñV{dH$ nUo  p(x) hr H$moQ>r 2 Agcocr ~hþnXr p(x)=0 énmV Agë`mg Ë`m§Zm dJ© g_rH$aUo
åhUVmV. Ooìhm AmnU  p(x) cm VrÀ`m H$moQ>rZwgma CVaË`m H«$_mV {c{hVmo Voìhm Vr AmnUmg
gm_mÝ` énmVrc g_rH$aU ̀ oVo. åhUOoM  ax2 + bx + c = 0, a ≠  0 cm dJ© g_rH$aUmMo gm_mÝ` én
åhUVmV. Am{U y = ax2 + bx + c dJ© \$cZ åhUVmV.

     à`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`m

Imcrc g_rH$aUo dJ© g_rH$aUo AmhoV H$m Zmhr `m§Mr VnmgUr H$am
(i) x2 − 6x − 4 = 0 (ii) x3 − 6x2 + 2x − 1 = 0

(iii) 7x = 2x2 (iv) 2
2

1 2  ( 0)x x
x

+ = ≠

(v) (2x + 1) (3x + 1) = b(x − 1) (x − 2)    (vi) 3y2 = 192

9 cm.9 cm.

9 cm. 9 cm.

x cm.

x 
cm

.

9 cm.

x - 18 x -
 18
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dJ© g_rH$aUo

dJ© \$cZmMo Cn`moJ AZoH$ AmhoV. Ë`mn¡H$s H$mhr Cn`moJ nmhþ `m.
1. Ooìhm OiVo am°Ho$Q> daÀ`m {XeoZo àdmg H$aVo Voìhm Ë`m am°Ho$Q>À`m _mJm©Mr

ì`m»`m dJ©\$cZmìXmao Ho$cr OmVo.
2. CnJ«hmìXmao g§Xoe pñdH$maUmar {S>e (N>Ìr), Q>ocrñH$mon _Yrc namdV©Z

Amagm, Mî_m_Yrc H$m§M, IJmoc emómVrc dñVwÀ`m H$úmoÀ`m _mJm©Mr
_m{hVr dJ© g_rH$aUmìXmao ì`m»`m H$aVm òVo.

CnJ¥hmMm V~H$({S>e)     namdVuV Amagm Mî_mVrc H$mM

3. EH$m àúmonUmómÀ`m _mJm©cm dJ©\$cmZmìXmao ì`m»`m
H$aVmV.

4. EImÚm dmhZmMm ~«oH$ cmdcm AgVm Vo Wm§~coë`m {R>H$mUrMo
A§Va dJ©g_rH$aUm déZ H$mT>Vm òVo.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-1. Imcrc g§X^m©Zm J{UVmÀ`m énmV Xe©dm.
i. amOw Am{U amHo$e Odi {_iwZ EHw$U 45 JmoQ>çm AmhoV. àË òH$m§Zo 5 JmoQ>çm ha{dë`m

XmoKm§Odi Cacoë`m JmoQ>çm§Mm JwUmH$ma 124 Amho. AmYr Ë`m§À`m àË òH$m Odi {H$Vr
JmoQ>çm hmoË`m Vo _m{hV H$é eH$Vmo.

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG : i. amOw Odirc JmoQ>çm§Mr g§»`m  x Amho.
amHo$e Odirc JmoQ>çmMr g§»`m = 45 – x (H$m?).

5 JmoQ>çm ha{dë`mZ§Va amOw Odirc JmoQ>çm§Mr g§»`m = x – 5

n¥Ïdr

gẁ ©n¥Ïdr

H¥${Ì_
CnJ¥h
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5 JmoQ>çm ha{dë`mZ§Va amHo$e Odirc JmoQ>çm§Mr g§»`m =  (45 – x) – 5

        = 40 – x

åhþUZ Ë`m§Mm JwUmH$ma     = (x – 5) (40 – x)

                  = 40x – x2 – 200 + 5x

                   = – x2 + 45x – 200

åhUwZ – x2 + 45x – 200 = 124 ( JwUmH$ma = 124 {Xcoco Amho.)
åhUOo – x2 + 45x – 324 = 0
åhUOo  x2 – 45x + 324 = 0 (- `m {MÝhmZo JwUm)
åhUwZ amOw Odirc ‘x’JmoQ>çm ho dJ© g_raH$UmMo g_mYmZ H$aVo.

ii. EH$m H$mQ>>H$moZ {ÌH$moZmMm H$U© 25 go._r. Amho. AmnUmg _m{hV Amho Cacoë`m XmoZ ~mOw
_Yrc \$aH$ 5 go._r. Amho. Cacoë`m XmoZ ~mOwMr cm§~r _m{hV H$aÊ`mgmR>r Cn ẁº$ g_rH$aU {chm.

x2 – 45x + 324 = 0

ho òUmao g_rH$aU Amho. g_Om chmZ ~mOwMr cm~r g_Om x g|._r. Amho.
_moR>çm ~mOwMr cm§~r = (x + 5) go._r. Amho.
H$Um©Mr {Xcocr cm§~r = 25 go._r.

 H$mQ>H$moZ {ÌH$moUmV (H$U©)2 = (~mOw)2 + (~mOw)2

åhUwZ x2 + (x + 5)2 = (25)2

x2 + x2 + 10x + 25 = 625

2x2 + 10x - 600 = 0

x2 + 5x - 300 = 0

darc g_rH$aUmVrc x À`m qH$_Vr déZ {Xcoë`m H$mQ>H$moZ {ÌH$moZmÀ`m ~mOwÀ`m cm§~rMr
g§̂ mì` qH$_V òVo.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-2. Imcrc dJ© g_rH$aUo Amho qH$dm Zmhr. VnmgUr H$am.
i. (x – 2)2 + 1 = 2x – 3 ii. x(x + 1) + 8 = (x + 2) (x – 2)

iii. x (2x + 3) = x2 + 1 iv. (x + 2)3 = x3 – 4

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG : i. S>mdr ~mOw = (x – 2)2 + 1 = x2 – 4x + 4 + 1 = x2 – 4x + 5

åhUwZ (x – 2)2 + 1 = 2x – 3 cm
x2 – 4x + 5 = 2x – 3 Ago {c{hVm òVo.
åhUOoM x2 – 6x + 8 = 0

x

x
cm

+5
 

. 25 
.

cm
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ho ax2 + bx + c = 0 À`m énmV Amho.
åhUwZ {Xcoco g_rH$aU dJ© g_rH$aU Amho.

ii. òWo S>mdr ~mOw  = x(x + 1) + 8 = x2 + x + 8

Am{U COdr ~mOw = (x + 2)(x – 2) = x2 – 4

åhUwZ x2 + x + 8 = x2 – 4

x2 + x + 8 - x2 + 4 = 0

åhUOoM x + 12 = 0

ho ax2 + bx + c = 0 `m énmV Zmhr. a = 0

åhUwZ {Xcoco g_rH$aU dJ© g_rH$aU Zmhr.
iii. òWo S>mdr ~mOw = x (2x + 3) = 2x2 + 3x

åhUwZ x (2x + 3) = x2 + 1 `mg
2x2 + 3x = x2 + 1 Agohr {c{hVm òVo.

åhUwZ x2 + 3x – 1 = 0 òVo.
ho ax2 + bx + c = 0 `m énmV Amho.
åhUwZ {Xcoco g_rH$aU dJ© g_rH$aU Amho.

iv. òWo S>mdr ~mOw = (x + 2)3  = (x + 2)2 (x + 2)

                   = (x2 + 4x + 4) (x + 2)
                   = x3 + 2x2 + 4x2 + 8x + 4x + 8
                   = x3 + 6x2 + 12x + 8

åhUwZ (x + 2)3 = x3 – 4 `mg
x3 + 6x2 + 12x + 8 = x3 – 4  Ago {c{hVm òVo.

åhUOoM 6x2 + 12x + 12 = 0          qH$dm    x2 + 2x + 2 = 0

ho ax2 + bx + c = 0 `m énmV Amho.
åhUwZ {Xcoco g_rH$aU dJ© g_rH$aU Amho.

gwMZmgwMZmgwMZmgwMZmgwMZm : (ii) _Yrc g_rH$aU ho dJ© g_rH$aUm gmaIo {Xgco Var Vo dJ© g_rH$aU hmoV Zmhr.
darc (iv) _Ü ò {Xcoco g_rH$aU KZ g_rH$aUmgmaIo (H$moQ>r 3 Agcoco g_rH$aU) Am{U

dJ© g_raH$UmgmaIo {XgV Zmhr,na§Vw Vo dJ© g_rH$aU Amho. darc CXmhaUmdéZ {Xcoco g_rH$aU
dJ© g_rH$aU hmoVo qH$dm Zmhr. `m AmYr Ë`m§Zm gai én XoÊ`mMr JaO Amho.
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               Aä`mf - 5.1 - 5.1 - 5.1 - 5.1 - 5.1

1. Imcrc g_rH$aUo dJ© g_rH$aUo Amho qH$dm Zmhr. VnmgUr H$am.
i. (x + 1)2 = 2(x – 3) ii. x2 – 2x = (–2) (3 – x)

iii. (x – 2)(x + 1) = (x – 1)(x + 3) iv. (x – 3)(2x +1) = x(x + 5)

v. (2x – 1)(x – 3) = (x + 5)(x – 1) vi. x2 + 3x + 1 = (x – 2)2

vii. (x + 2)3 = 2x (x2 – 1) viii. x3 – 4x2 – x + 1 = (x – 2)3

2. Imcrc g§X^m©Zm dJ© g_rH$aUmVÀ`m énmV Xe©dm.

i. EH$m Am`VmH¥$Vr OmJoMo úmoÌ\$i 528 _r2 Amho. Ë`m OmJoMr cm§~r (_rQ>a _Ü ò)
Ë`m§À`m é§XrÀ`m XþßnQ>rnoúmm EH$ {_Q>a Zo OmñV Amho. Va Ë`mMr cm§~r Am{U é§XrgmR>r
`mo½` g_rH$aU _m{hV H$am.

ii. XmoZ H«$_dma YZ nwUmªH$ g§»`mMm JwUmH$ma 306 Amho. Va Ë`m g§»`m _m{hV H$aÊ`mgmR>r
dJ© g_rH$aU _m{hV H$am.

iii. amohZMr AmB© Ë`mÀ`m noúmm 26 dfm©Zo _moR>r Amho. 3 dfm©Z§Va Ë`m§À`m d`m§Mm JwUmH$ma
360 hmoVmo. Va amohZMo AmOMo d` _m{hV H$am.

iv. EH$ aoëdo EH$ g_mZ doJmZo 480 {H$._r. A§Va àdmg H$aVo. Oa {VMm doJ Vmgr 8 {H$._r.
Zo H$_r Pmcm AgVm, hoM A§Va àdmg H$aÊ`mgmR>r {Vcm 3 Vmg OmñV cmJVmV. Va Ë`m
aoëdMm doJ H$mT>m?

5.3 5.3 5.3 5.3 5.3 Ad`d nÜXVqZn dI© f^qG.`T fmnS>{dTn (SSSSSOLOLOLOLOLUTIONUTIONUTIONUTIONUTION     OFOFOFOFOF     AAAAA Q Q Q Q QUUUUUADRAADRAADRAADRAADRATICTICTICTICTIC E E E E EQUQUQUQUQUAAAAATIONTIONTIONTIONTION     BYBYBYBYBY F F F F FAAAAACTCTCTCTCTORISAORISAORISAORISAORISATIONTIONTIONTIONTION)))))

X¡Z§{XZ {OdZmVrc H$mhr àg§JmZm J{UVmVrc AZomiIr ‘x’ McmÀ`m dJ©g_rH$aUmÀ`m énmV
H$go Xe©dmdo ho AmnU {eH$cmo.

AmVm, AmnU x Mr qH$_V H$mT>cr nm{hOo.

2x2 – 3x + 1 = 0 dJ© g_rH$aU ¿`m. `mV  x À`m  EodOr 1 R>odë`mg (2 × 12) – (3 × 1) +
1 = 0 = g_rH$aUm Mr COdr ~mOw òVo. H$maU 1 Zr `m g_rH$aUmMo g_mYmZ H$aVo. åhUwZ AmnU
åhUw eH$Vmo H$s, 1 ho  2x2 – 3x + 1 = 0 dJ© g_rH$aUmMo _wi Amho.

∴ x = 1 ho dJ© g_rH$aUmMr CH$c Amho.

gmYmaUV: Oa aα2 + b α + c = 0 Va α dmñVd g§» òcm  ax2 + bx + c = 0 dJ©
g_rH$aUmMo _wi åhUVmV.  x = α  `mg dJ© g_rH$aUmMr CH$c qH$dm α  _wi dJ© g_rH$aUmMo
g_mYmZ hmoVo. Agohr åhUVm òVo.
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AmVm AmnU dJ© ~hþnXrMr  _wi _m{hV H$aÊ`mÀ`m nÜXVr {df`r MMm© H$é.
CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-3. 2x2 – 5x + 3 = 0 Mr _wio Ad`d nÜXVrZo H$mT>m.

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :  _Yë`m nXmg àW_ doJio H$é `m.  (ax2 + bx + c  hr dJ© ~hþnXr AgwZ Ë`mMo _Yco
nXmg doJdoJio H$aÊ`mgmR>r p + q=b  Am{U  p × q = a × c ̀ oB©c Aem XmoZ g§»`m p Am{U q  _m{hV
H$amì`m cmJVmV. `mMr AmR>dU H$am. åhUwZ 2x2 – 5x + 3 Mo _Yë`mnXmg doJdoJio H$aÊ`mgmR>r )
p + q = –5  Am{U p × q = 2 × 3 = 6 òB©c Aem XmoZ g§»`m p Am{U q _m{hV Ho$ë`m nm{hOo.

`mgmR>r AmnUmg 6 À`m Ad`dmÀ`m OmoS>tMr `mXr V`ma H$amdr cmJoc. Vo (1, 6), (–1, –6);
(2, 3); (–2, –3) AmhoV. darc `mXrVrc (–2, –3) hr OmoS>r p + q = –5 Am{U  p × q = 6 `m AQ>rMo
g_mYmZ H$aVo.

_Yco nX ‘–5x’ `mg ‘–2x – 3x’ Ago {chþ eH$Vmo.
åhUwZ 2x2 – 5x + 3 = 2x2 – 2x – 3x + 3 = 2x (x – 1) –3(x – 1) = (2x – 3)(x – 1)
AmVm 2x2 – 5x + 3 = 0 `mg (2x – 3)(x – 1) = 0 Ago {chþ eH$Vmo.
åhUwZ 2x2 – 5x + 3 = 0 Am{U (2x – 3)(x – 1) = 0 gmR>r x Mr qH$_V gmaIrM amhVo.
åhUOo 2x – 3 = 0 qH$dm x – 1 = 0.

AmVm 2x – 3 = 0 Va x = 
3
2  Am{U x – 1 = 0 Va x = 1.

åhUwZ x = 
3
2  Am{U x = 1 hr g_rH$aUmÀ`m CH$cr AmhoV.

Xþgè`m eãXmV gm§Jm`Mo åhUOo 1 Am{U 
3
2  hr 2x2 – 5x + 3 = 0 ̀ m dJ© g_rH$aUmMr _wio Amho.

            ho H$amho H$amho H$amho H$amho H$am

Imcr {Xcoë¶m§Mo ‘wi Ad¶d nÜXVrZo H$mT>m.
  (i) x2 + 5x + 6 = 0 (ii) x2 − 5x + 6= 0
(iii) x2 + 5x − 6 = 0 (iv) x2 − 5x – 6= 0

     à`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`m

  2x2 – 5x + 3 = 0 `m dJ© g_rH$aUmMr _wio H$mT>m Am{U Vr 1 Am{U 
3
2  AmhoV H$m Vnmgm.

 2x2 – 5x + 3 = 0 `m dJ© g_rH$aUmMr _wio _m{hV H$aÊ`mgmR>r`m dJ© g_rH$aUmMr _wio _m{hV H$aÊ`mgmR>r`m dJ© g_rH$aUmMr _wio _m{hV H$aÊ`mgmR>r`m dJ© g_rH$aUmMr _wio _m{hV H$aÊ`mgmR>r`m dJ© g_rH$aUmMr _wio _m{hV H$aÊ`mgmR>r 2x2 – 5x + 3  Mo XmoZ Mo XmoZ Mo XmoZ Mo XmoZ Mo XmoZ
aofr` Ad`d nmSw>Z Ë`m§Zm ewÝ`mer g_mZ H$éZ _wio _m{hV Ho$cr ho cúmmV ¿`m.aofr` Ad`d nmSw>Z Ë`m§Zm ewÝ`mer g_mZ H$éZ _wio _m{hV Ho$cr ho cúmmV ¿`m.aofr` Ad`d nmSw>Z Ë`m§Zm ewÝ`mer g_mZ H$éZ _wio _m{hV Ho$cr ho cúmmV ¿`m.aofr` Ad`d nmSw>Z Ë`m§Zm ewÝ`mer g_mZ H$éZ _wio _m{hV Ho$cr ho cúmmV ¿`m.aofr` Ad`d nmSw>Z Ë`m§Zm ewÝ`mer g_mZ H$éZ _wio _m{hV Ho$cr ho cúmmV ¿`m.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T 4 :  x-
1

3x  = 
1
6  Mr _wio _m{hV H$am. ( 0)x ≠

fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG :  x-
1

3x  = 
1
6  ⇒ 6x2 - x - 2 = 0
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6x2 – x – 2 = 6x2 + 3x – 4x – 2

   = 3x (2x + 1) – 2 (2x + 1)

         = (3x – 2)(2x + 1)

6x2 – x – 2 = 0 Mr _wio hr  (3x – 2)(2x + 1) = 0 ̀ m dJ© g_rH$aUmcm g_mYmZ H$aUmè`m
x À`m qH$_Vr AmhoV.

åhUOo 3x – 2 = 0 qH$dm 2x + 1 = 0,

åhUwZ x = 
2
3   qH$dm  x = 

1
2

−

`m åhUwZ 6x2 – x – 2 = 0 Mr _yio 2
3  Am{U 

1
2

− o AmhoV.

 
2
3  Am{U  

1
2

−  `m qH$_VrdéZ  6x2 – x – 2 = 0 Mo g_mYmZ H$éZ AmnU VnmgUr H$é eH$Vmo.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-5. 5.1 {d^mJmVrc MM}à_mUo àoúmH$m§À`m OmJoMr é§Xr _m{hV H$am.

fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG  : 5.1 {d^mJm_Ü ò _Ü ò AmnUmg AmT>iwZ Amco H$s, Oa àoúmH$m§À`m OmJoMr é§Xr x _r.
Va x ho 2x2 + 45x - 47 = 0 `m dJ© g_rH$aUmMo g_mYmZ H$aVo. Ad`d nÜXVrMm dmnamdéZ
{c{hë`mg

2x2 - 2x + 47x - 47 = 0

2x (x - 1) + 47 (x - 1) = 0
åhUOoM (x - 1)  (2x + 47) = 0

åhUwZ {Xcoë`m g_rH$aUmMr _wio x = 1 qH$dm x = 
47
2

−  Amho. H$maU ‘x’ hr àoúmH$m§À`m OmJoMr

é§Xr Amho Vr F$UmË_H$ ZgVo.
Aem n«H$mao é§Xr 1 _r. Amho. åhUwZ Vo àoH$m§ZmgmR>r nwaoer OmJm Zmhr.

           Aä`mf - 5.2 - 5.2 - 5.2 - 5.2 - 5.2

1. Imcrc dJ© g_rH$aUmMr _wio Ad`d nÜXVrZo H$mT>m.

i. x2 – 3x – 10 = 0 ii. 2x2 + x – 6 = 0 iii. 22 7 5 2 0+ + =x x

iv. 2 12 0
8

− + =x x v. 100x2 – 20x + 1 = 0 vi. x(x + 4) = 12

vii. 3x2 – 5x + 2 = 0 viii.
3 2− =x
x    ( 0)x ≠ ix. 3(x – 4)2  – 5(x  – 4) = 12
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2. XmoZ g§»`mMr ~oarO 27 Am{U JwUmH$ma 182 Amho. Ë`m g§»`m H$mT>m?
3. XmoZ H«$_dma YZ nwUm©H$ g§» òÀ`m dJm©Mr ~oarO 613 Amho. Va Ë`m g§»`m H$mT>m.
4. EH$m H$mQ>H$moZ {ÌH$moUmMr C§Mr {VÀ`m nm`mnoúmm 7 go._r. Zo H$_r Amho. Oa Ë`mMm H$U© 13

g|._r. Amho. Va BVa XmoZ ~mOw _m{hV H$am.
5. EH$m Hw$Q>ra CÚmoJmV EH$m {XdgmV EH$m {ZpíMV g§» òV dñVw§Mo CËnmXZ hmoVo. EH$m {d{eï>

{Xder V`ma Pmcoë`m àË òH$ dñVwMr qH$_V (én`mV) hr Ë`m {Xder V`ma Pmcoë`m dñVwÀ`m
XþßnQ>rnoúmm 3 Zo OmñV Amho. Ë`m {Xder V`ma Pmcoë`m dñVwMr EHw$U qH$_V 90 én ò Agë`mg
Ë`m {Xder V`ma Pmcocò m EHw$U dñVwMr g§»`m Am{U àË òH$ dñVw§Mr qH$_Vr H$mT>m.

6. 28 _rQ>a n[a_rVr Am{U 40 Mm¡._r. úmoÌ\$i Agcoë`m Am`VmMo _moO_mn H$mT>m.
7. EH$m {ÌH$moUmMm nm`m {VÀ`m C§Mrnoúmm 4 g|._r. _moR>m Amho. Oa Ë`m {ÌH$moUmMo úmoÌ\$i 48

Mm¡.g|._r. Amho. Va Ë`m {ÌH$moUmMm nm`m Am{U C§Mr H$mT>m.
8. XmoÝhr aoëdo, aoëdo ñQ>oeZ déZ EH$XmM {ZKmcr. n{hcr aoëdo npíM_ {XeoZo Am{U Xþgar aoëdo CÎma

{XeoZo {ZKmcr. n{hcr aoëdo Xþgè`m aoëdo noúmm Vmgr 5 {H$._r. doJmZo àdmg H$aVo. Oa XmoZ
Vmgm§Zr XmoÝhr aoëdo 50 {H$._r. A§Vamda Agë`mg àË òH$ aoëdoMr gamgar doJ H$mT>m.

9. EH$m dJm©V 60 {dÚmWu AmhoV. àË òH$ _wcJm hm Ë`m dJm©Vrc _wctÀ`m g§» ò~amo~a dJ©Ur
(M§Xm) H$mT>Vmo Am{U àË òH$ _wcJr Ë`m dJm©Vrc _wcm§À`m g§» ò~amo~a dJ©Ur(M§Xm) H$mT>Vmo.
Oa Ë`m§Mo O_m Pmcoco EHw$U 1600 én ò Agë`mg Ë`m dJm©V EHw$U {H$Vr _wc§ AmhoV.

10. EH$ _moQ>ma ~moQ> Vmgr 3 {H$._r. doJmZo ZXrÀ`m àdmh {déÜX àdmg H$éZ 24 {H$._r. A§Va
nma H$aVo. Ë`m _moQ>ma ~moQ>À`m OmUo Am{U ̀ oÊ`mMm H$mcmdYr 6 Vmg KoVmo. Ë`m ~moQ>ma ~moQ>Mm
doJ pñWa doJ J¥hrV YéZ Ë`mMm doJ _m{hV H$am.

5.4 5.4 5.4 5.4 5.4  nwT©dI© nÜXVqìXm ǹ f^qG.`TmMq CG.cq G.mT>Tn.

_mJrc {d^mJmV AmnU Ad`d nÜXVrZo dJ© g_rH$aUm§Mr _wio H$mT>Uo {eH$cmo. hr Ad`d
nÜXVr gd© àH$maÀ`m dJ©g_rH$aUmcm cmJw nS>Vo H$m?  x2 + 4x - 4 = 0 `m Ad`dmcm g_rH$aUo
nÜXVrZo gmoS>dw

 x2 + 4x - 4 = 0 `mg Ad`d nÜXVrZo gmoS>{dÊ`mgmR>r
  ‘p’ Am{U ‘q’  cm Aem àH$mao _m{hV Ho$co nm{hOo p + q = 4 Am{U

p × q = -4

 darc g_rH$aUmcm p, q nwUmªH$mZo g_mYmZ hmoV Zmhr, åhUwZ Ad`d nÜXVZo {Xcoco g_rH$aU
gmoS>dw eH$V Zmhr. åhUwZ AmnU Xþgar nÜXV {eH$Uma AmhmoV.

SCERT TELA
NGANA



1 1 41 1 41 1 41 1 41 1 4

Vnc§ImZm emfZmV\}. ^mn\.V {dV`T 2020-21

dJ© 10 dm J{UV

Imcqc f§X^ © cúmmV ¿`m.Imcqc f§X^ © cúmmV ¿`m.Imcqc f§X^ © cúmmV ¿`m.Imcqc f§X^ © cúmmV ¿`m.Imcqc f§X^ © cúmmV ¿`m.
XmoZ dfm©nwdu gw{ZVmMo d` Am{U Mma dfm©Z§Va {VÀ`m d`mMm JwUmH$ma AmOÀ`m d`mnoúmm

XþßnQ>rnoúmm 1 Zo OmñV Amho. Va {VMo AmMOo d` H$m` Amho?
`mMo CÎma XoÊ`mgmR>r g_Om {VMo d` x df© g_Ow XomZ dfm©nwduMo d` = x - 2 df© Am{U Mma

dfm©Z§VaMo d`  = x + 4 df©. XomÝhr d`m§Mm JwUmH$ma  (x – 2)(x + 4) Amho.
åhUwZ (x – 2)(x + 4) = 2x + 1
åhUOoM    x2 + 2x – 8 = 2x + 1
åhUOoM           x2 – 9 = 0

åhUwZ gw{ZVmMo AmOMo d` ho   x2 – 9 = 0 `m dJ© g_rH$aUmMo g_mYmZ H$aVo.
`mg AmnU x2 = 9 Agohr {chþ eH$Vmo. dJ©_wi H$mT>ë`mg x = 3 qH$dm x = – 3 òVo. na§Vw d`

hr YZ g§»`m Amho. åhUwZ x = 3.

åhUwZ, gw{ZVmMo d` 3 df© Amho.
AmVm Xþgao dJ© g_rH$aU (x + 2)2 – 9 = 0 ¿`m. `mg AmnU (x + 2)2 = 9 Ago {c{hVm òVo.

dJ©_wi KoD$Z  x + 2 = 3 qH$dm x + 2 = – 3 òVo.
åhUwZ x = 1 or x = –5

åhUwZ  (x + 2)2 – 9 = 0 Mr _wi 1 Am{U -5 AmhoV.
darc XmoÝhr CXmhaUmV x AgUmao nX nwU©dJ© Amho. Am{U AmnU dJ©_wimìXmao _wio gmoß`m [aVrZo

_m{hV H$é eH$Vmo. Oa  x2 + 4x – 4 = 0 ̀ m dJ© g_rH$aUmcm Ad`d nÜXVrìXmao Z gmoS>{dë`mg H$m`
hmoVo.

åhUwZ, AmVm AmnU Z{dZ nÜXV nwU©dJ© nÜXVrMm n[aM` H$aV Amhmo. `m Z{dZåhUwZ, AmVm AmnU Z{dZ nÜXV nwU©dJ© nÜXVrMm n[aM` H$aV Amhmo. `m Z{dZåhUwZ, AmVm AmnU Z{dZ nÜXV nwU©dJ© nÜXVrMm n[aM` H$aV Amhmo. `m Z{dZåhUwZ, AmVm AmnU Z{dZ nÜXV nwU©dJ© nÜXVrMm n[aM` H$aV Amhmo. `m Z{dZåhUwZ, AmVm AmnU Z{dZ nÜXV nwU©dJ© nÜXVrMm n[aM` H$aV Amhmo. `m Z{dZ
nÜXVrV AgUmam hoVw åhUOo dJ© g_rH$aUmVrc S>mdr ~mOw ì`dñWrV H$éZ nwU© dJ©nÜXVrV AgUmam hoVw åhUOo dJ© g_rH$aUmVrc S>mdr ~mOw ì`dñWrV H$éZ nwU© dJ©nÜXVrV AgUmam hoVw åhUOo dJ© g_rH$aUmVrc S>mdr ~mOw ì`dñWrV H$éZ nwU© dJ©nÜXVrV AgUmam hoVw åhUOo dJ© g_rH$aUmVrc S>mdr ~mOw ì`dñWrV H$éZ nwU© dJ©nÜXVrV AgUmam hoVw åhUOo dJ© g_rH$aUmVrc S>mdr ~mOw ì`dñWrV H$éZ nwU© dJ©
~Z{dZo. H$moQ>r EH$ Agcoë`m ~hþnXrMo dJ©~Z{dZo. H$moQ>r EH$ Agcoë`m ~hþnXrMo dJ©~Z{dZo. H$moQ>r EH$ Agcoë`m ~hþnXrMo dJ©~Z{dZo. H$moQ>r EH$ Agcoë`m ~hþnXrMo dJ©~Z{dZo. H$moQ>r EH$ Agcoë`m ~hþnXrMo dJ©

Vr nÜXV Imcrc à_mUo Amho.
x2 + 4x – 4  = 0

⇒ x2 + 4x = 4

x2 + 2. x . 2  = 4

AmVm S>mdr ~mOw hr a2 + 2ab À`m énmV Amho. Oa ̀ mV  b2  {_i{dë`mg a2 + 2ab + b2 ̀ oVo.
Omo nwU© dJ© Amho. åhUwZ XmoÝhr ~mOw§Zr  b2 {_i{dë`mg 22 = 4 òVo.

x2 + 2.x.2 + 22 = 4 + 4

⇒ (x + 2)2 = 8 ⇒ x + 2 = 8±

⇒ x =  –2 2 2±
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dJ© g_rH$aUo

AmVm  3x2 – 5x + 2 = 0 ho g_rH$aU {dMmamV KoD$ x2  Mm ghJwUH$ 1 Zgcm nm{hOo ho cúmmV
¿`m. åhUwZ nwU© g_rH$aUmcm 3 Zo ^mJë`mg  x2 Mm ghJwUH$ 1 òVmo.

∴ 2 5 2 0
3 3

− + =x x

⇒
2 5 2

3 3
−

− =x x

⇒
2 5 22. .

6 3
−

− =x x

⇒
2 2

2 5 5 2 52. .
6 6 3 6

−⎛ ⎞ ⎛ ⎞− + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x

25 2 25
6 3 36

−⎛ ⎞− = +⎜ ⎟
⎝ ⎠

x

( ) ( )2 12 2 25 15  = 
6 36

x
× − + ×⎛ ⎞−⎜ ⎟⎝ ⎠

25 24 25 = 
6 36

x − +⎛ ⎞−⎜ ⎟⎝ ⎠

25 1
6 36

⎛ ⎞− =⎜ ⎟
⎝ ⎠

x (XmoÝhr ~m§OwMo dJ©_wi H$mTw>Z)

5 1
6 6

− = ±x

åhUwZ, 
5 1
6 6

= +x   qH$dm   5 1
6 6

= −x

åhUwZ x = 1 qH$dm x = 
4
6

åhUOoM x = 1 qH$dm x =  
2
3

åhUwZ 1 Am{U 
2
3  hr {Xcoë`m g_rH$aUmMr _wio AmhoV.

darc CXmhaUmdéZ AmnU nwU© dJm©gmR>r Imcrc AcJmarX_ V`ma H$é eH$Vmo.
AcJmarX_AcJmarX_AcJmarX_AcJmarX_AcJmarX_:   ax2 + bx + c = 0 g_rH$aU ¿`m.  ( 0)x ≠

nm`arnm`arnm`arnm`arnm`ar-1 : g_rH$aUmÀ`m XmoÝhr ~mOwcm ‘a’ Zr ^mJm.

25add  both side
6

⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
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dJ© 10 dm J{UV

nm`ar nm`ar nm`ar nm`ar nm`ar -2 :  pñWa nX c/a ho COì`m ~mOwcm òVrc Aer Ë`m g_rH$aUmMr nwZ©_m§S>Ur H$am .

nm`ar nm`ar nm`ar nm`ar nm`ar -3 :S>mdr ~mOw nwU© dJ© òÊ`mgmR>r XmoÝhr ~mOwV 
2

1
2

⎡ ⎤⎛ ⎞
⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦

b
a   {_idm.

nm`ar nm`ar nm`ar nm`ar nm`ar -4 : S>mdr ~mOw dJm©V {chþZ COì`m ~mOwcm g§{úmá H$am.

nm`ar nm`ar nm`ar nm`ar nm`ar -5 : gmoS>dm.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-6. 5x2 – 6x – 2 = 0 `m dJ© g_rH$aUmMr _wio nwU© dJ© H$aUo `m nÜXVrìXmao H$mT>m
fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :  : 5x2 – 6x – 2 = 0

AcJmarX_Mm dmna H$éZ

nm`ar nm`ar nm`ar nm`ar nm`ar -1 : 2 6 2 0
5 5

− − =x x  (XmoÝhr ~mOw§Zr 5 Zo ^mJwZ)

nm`ar nm`ar nm`ar nm`ar nm`ar -2 : 2 6 2
5 5

− =x x

nm`ar nm`ar nm`ar nm`ar nm`ar -3 : 
2 2

2 6 3 2 3
5 5 5 5

⎛ ⎞ ⎛ ⎞− + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x
23Adding  to both sides

5
⎛ ⎞⎛ ⎞
⎜ ⎟⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠

nm`ar nm`ar nm`ar nm`ar nm`ar -4 : 
23 2 9

5 5 25
⎛ ⎞− = +⎜ ⎟
⎝ ⎠

x

nm`ar nm`ar nm`ar nm`ar nm`ar -5 : 
23 19

5 25
⎛ ⎞− =⎜ ⎟
⎝ ⎠

x

3 19
5 25

− = ±x

3 19
5 5

= +x   qH$dm  3 19
5 5

= −x

∴  
3 19

5
+

=x   qH$dm  3 19
5

−
=x

XmoÝhr ~mOwV {_idwZ
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dJ© g_rH$aUo

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-7. 4x2 + 3x + 5 = 0 `m dJ© g_rH$aUmMr _wio, dJ©nwU© H$aUo `m nÜXVrìXmao H$mT>m.
fmnS>dTwG.fmnS>dTwG.fmnS>dTwG.fmnS>dTwG.fmnS>dTwG.:  4x2 + 3x + 5 = 0

 2 3 5 0
4 4

+ + =x x

 2 3 5
4 4

−
+ =x x

 
2 2

2 3 3 5 3
4 8 4 8

−⎛ ⎞ ⎛ ⎞+ + = +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

x x

 
23 5 9

8 4 64
−⎛ ⎞+ = +⎜ ⎟

⎝ ⎠
x

23 71 0
8 64

−⎛ ⎞+ = <⎜ ⎟
⎝ ⎠

x

na§Vw x À`m H$moUË`mhr dmñVd qH$_Vr gmR>r 
23

8
⎛ ⎞+⎜ ⎟
⎝ ⎠

x  hr F$U hmoV Zmhr.(H$m?) åhUwZ

{Xcoë`m g_rH$aUmMo g_mYmZ H$aUmar x H$moUVrhr dmñVd qH$_V Zmhr. åhUwZ {Xcoë`m g_rH$aUmcm
dmñVd _wio ZgVmV.

          hn G.`mhn G.`mhn G.`mhn G.`mhn G.`m

nwU©dJ© H$aUo `m nÜXVrìXmao gmoS>dm.
(i) x2 − 10x + 9 = 0 (ii) x2 − 5x + 5= 0

(iii) x2 + 7x − 6 = 0

AmnU dJ©nwU© H$aUo ̀ m nÜXVrìXmao {H$Ë òH$ CXmhaUo gmoS>dcrV. AmVm ax2+bx+c=0 (a≠0) ̀ m
dJ© g_rH$aUmÀ`m gm_mÝ` énmV `m nÜXVrMm dmna H$é.

nm`arnm`arnm`arnm`arnm`ar 1 :   g_rH$aUmcm ‘a’ Zo ^mJë`mg
2 0+ + =

b cx x
a a  `oVo.

nm`arnm`arnm`arnm`arnm`ar 2  : 2 + = −
b cx x
a a
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dJ© 10 dm J{UV

nm`arnm`arnm`arnm`arnm`ar 3 : 
2 2

2 1 1
2 2

⎡ ⎤ ⎡ ⎤+ + = − +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

b b c bx x
a a a a

    [ 21
2

⎡ ⎤
⎢ ⎥⎣ ⎦

b
a

2 2
2 2

2 2 2
⎡ ⎤ ⎡ ⎤⇒ + ⋅ + = − +⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

b b c bx x
a a a a

nm`arnm`arnm`arnm`arnm`ar 4 :
2 2

2

4
2 4

−⎡ ⎤+ =⎢ ⎥⎣ ⎦
b b acx
a a

nm`arnm`arnm`arnm`arnm`ar 5 :  Oa  b2 − 4ac > 0 Va dJ©_wi H$mT>ë`mg
2 4

2 2
± −

+ =
b b acx
a a

 òVo.

åhUwZ
2 4

2
− ± −

=
b b acx

a

åhUwZ ax2 + bx + c = 0 Mr _wio 
2 4

2
− + −b b ac

a
  Am{U 

2 4
2

− − −b b ac
a

 Oa b2 – 4ac

> 0 AmhoV.

Oa b2 – 4ac < 0 Va g_rH$aUmcm dmñVd_wio ZgVmV.(H$m?)

Aem àH$mao OaAem àH$mao OaAem àH$mao OaAem àH$mao OaAem àH$mao Oa  b2 – 4ac > 0 VaVaVaVaVa ax2 + bx + c = 0 `m dJ© g_rH$aUmMr _wio`m dJ© g_rH$aUmMr _wio`m dJ© g_rH$aUmMr _wio`m dJ© g_rH$aUmMr _wio`m dJ© g_rH$aUmMr _wio
2 4

2
b b ac

a
− ± − .

darc gwÌmdéZ Ho$mUË`mhr dJ© g_rH$aUmMr _wio H$mT>Vm ̀ oVo. ̀ mg dJ© g_rH$aU gmoS>{dÊ`mMo
gwÌ åhUVmV. dJ© g_rH$a H$mT>Ê`mMo gwÌmMm dmna H$éZ H$mhr CXmhaUo Kodw `m.

CXmh`T CXmh`T CXmh`T CXmh`T CXmh`T -8. Aä`mg _Yrc 2(i) àíZmgmR>r dJ© g_rH$aU gmoS>{dÊ`mMo gwÌ dmnam.

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG : g_Om OmJoMr é§Xr x _rQ>a Amho.
Ë`m§Mr cm§~r (2x + 1) _r.
úmoÌ\$i 528 _r2 Amho. `mg AmnU
 x(2x + 1) = 528 `mg Ago {c{hVmo.  åhUOoM 2x2 + x – 528 = 0.

ho ax2 + bx + c = 0 `m énmV AgwZ a = 2, b = 1, c = – 528 Amho.
åhUwZ gwÌmdéZ AmnUmg

XmoÝhr ~mOwcm {_i{dë`mg]
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dJ© g_rH$aUo

1 1 4(2)(528) 1 4225 1 65
4 4 4

− ± + − ± − ±
= = =x  òVo.

åhUOoM 64
4

=x   or  
66
4

−
=x

åhUOoM x = 16 or x =  
33
2

−

 x F$U amhV Zmhr åhUwZ OmJoMr é§Xr 16 _rQ>a Am{U OmJoMr cm§~r (2x + 1) = 33 _rQ>a Amho.
àíZmVrc AQ>rMo {H$_VrìXmao g_mYmZ hmoVo qH$dm Zmhr.

`mMr VnmgUr H$é eH$Vm.

     {dMm` G.`m- MMm© G.`m{dMm` G.`m- MMm© G.`m{dMm` G.`m- MMm© G.`m{dMm` G.`m- MMm© G.`m{dMm` G.`m- MMm© G.`m

dJ© g_rH$aU gmoS>{dÊ`mÀ`m VrZ nÜXVr Amho. ̀ m VrZ nÜXVr n¡H$s Vwåhr H$moUVr nÜXV
dmnamc? H$m?

CXmh`T CXmh`T CXmh`T CXmh`T CXmh`T -9. XmoZ H«$_dma {df_ YZ nwUmªH$ g§»`mMr ~oarO 290 Amho. Va Ë`m g§»`m H$mT>m.
fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG fmnS>dTwG : g_Om n{hcr {df_ YZ nwUmªH$ g§»`m x Amho. Va Xþgar g§»`m x + 2 Amho. àíZmdéZ

x2 + (x + 2)2 = 290
åhUOoM x2 + x2 + 4x + 4 = 290
åhUOoM 2x2 + 4x – 286 = 0

åhUOoM x2 + 2x – 143 = 0
ho x _Yrc dJ© g_rH$aU Amho.

gwÌmdéZ 
2 4 = 

2
b b acx − ± −  gwÌmdéZ AmnUmg

  
2 4 572 2 576 2 24

2 2 2
− ± + − ± − ±

= = =x  òVo.

åhUOoM x = 11 qH$dm x = – 13

na§Vw x hr {df_ YZ g§»`m {Xcr Amho. åhUwZ x  ≠ – 13, x = 11.

Aem[aVrZo XmoZ H«$_dma {df_ YZ nwUmªH$ g§»`m 11 Am{U (x + 2) = 11 + 2 = 13.

nS>Vmim H$amnS>Vmim H$amnS>Vmim H$amnS>Vmim H$amnS>Vmim H$am : 112 + 132 = 121 + 169 = 290.
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CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-10.  EH$m Am`VmH$ma ~JrÀ`mMr é§Xr Ë`mÀ`m cm§~rnoúmm 3 _rQ>a Zo H$_r Amho. `m§Mo
úmoÌ\$i `mÀ`m é§Xr g_mZ Agcoë`m nm`m Am{U 12 _rQ>a C§Mr Agcoë`m EH$m g_ìXr ŵO
{ÌH$moZmÀ`m úmoÌ\$imnoúmm 4 Mm¡._r. OmñV Amho. Va Am`VmH$ma ~JrÀ`mMr cm§~r, é§Xr _m{hV H$am.
({MÌ 5.3 nhm)

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :   g_Om Am`VmH$ma ~JrÀ`mMr é§Xr x _r. Amho.
åhUwZ Ë`mMr cm§~r = (x + 3) _r.
åhUwZ Am`VmH$ma ~JrÀ`mMo úmoÌ\$i = x(x + 3) _r2 = (x2 + 3x) _r2.

AmVm g_pìX ŵO {ÌH$moUmMm nm`m = x _r

åhUwZ Ë`mMo úmoÌ\$i = 1
2

 × x × 12 = 6 x _r2.

{Xcoë`m _m{hVr déZ
x2 + 3x = 6x + 4

åhUOoM x2 – 3x – 4 = 0

gwÌmMm dmna Ho$ë`mg

3 25 3 5
2 2

± ±
= =x  =   = 4 qH$dm – 1

na§Vw x  ≠ – 1 (H$m?) åhUwZ x = 4.

Ë`m ~mJrÀ`mMr é§Xr= 4 _r Am{U cm§~r x + 3 = 4 + 3 = 7_r.

nS>VmimnS>VmimnS>VmimnS>VmimnS>Vmim : Am`VmH$ma ~JrÀ`mMo úmoÌ\$i = 28 _r2,

  {ÌH$moUmH$ma ~JrÀ`mMo úmoÌ\$i = 24 _r2 = (28 – 4) _r2 = 24 _r2

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-11.  Imcrc dJ© g_rH$aUmMr _wio AñVrËdmV Agë`mg dJ© g_rH$aU gmoS>dm.

 (i) x2 + 4x + 5 = 0 (ii) 2x2 – 2 2x  + 1 = 0

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :

(i) x2 + 4x + 5 = 0. òWo a = 1, b = 4, c = 5. åhUwZ b2 – 4ac = 16 – 20 = – 4 < 0.

dmñVd g§»`mÀ`m dJ© F$U ZgVmo. åhUwZ  2 4−b ac  cm H$moUVrhr dmñVd qH$_V ZgVo.
åhUwZ, {Xcoë`m g_rH$aUmcm dmñVd _wio ZgVmV.

(ii) 2x2 – 2 2 x + 1 = 0. òWo a = 2, b = −2 2 , c = 1.

12

x 
+ 

3

x

SCERT TELA
NGANA



1 2 11 2 11 2 11 2 11 2 1

Vnc§ImZm emfZmV\}. ^mn\.V {dV`T 2020-21

dJ© g_rH$aUo

åhUwZ   b2 – 4ac = 8 – 8 = 0

åhUwZ  2 2 0 2 0
4 2
±

= = ±x   åhUOoM  x = 
1
2 .

  1 1, .
2 2

hr _wio AmhoV.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-12.  Imcrc g_rH$aUmMr _wio H$mT>m.

(i)
1 3, 0+ = ≠x x
x (ii)

1 1 3, 0,2
2

− = ≠
−

x
x x

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :

(i) 1 3+ =x
x

.    g_rH$aUmÀ`m XmoÝhr ~mOwcm x Zo JwUwZ

x2 + 1 = 3x òVo.
åhUOoM x2 – 3x + 1 = 0, ho EH$ dJ© g_rH$aU Amho.
`oWo a = 1, b = – 3, c = 1

åhUwZ b2 – 4ac = 9 – 4 = 5 > 0

åhUwZ 3 5
2

±
=x  (H$m ?)

  åhUwZ 3 5
2

+
 Am{U   

3 5 .
2

− _wio AmhoV.

(ii)
1 1 3, 0, 2.

2
− = ≠

−
x

x x

  x ≠  0, 2, g_rH$aUmcm x (x – 2) Zo JwUë`mg

(x – 2) – x = 3x (x – 2) òVo.
     = 3x2 – 6x

åhUwZ 3x2 – 6x + 2 = 0 ho EH$ dJ© g_rH$aU òVo.
åhUwZ a = 3, b = – 6, c = 2. åhUwZ b2 – 4ac = 36 – 24 = 12 > 0

åhUOoM 6 12 6 2 3 3 3 .
6 6 3

± ± ±
= = =x
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åhUwZ  
3 3

3
+

  Am{U   
3 3 .

3
− _wio AmhoV.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-13. EH$m _moQ>ma ~moQ>Mr g§W nmÊ`mVrc doJ Vmgr 18 {H$._r. Amho. nmÊ`mÀ`m {déÜX
àdmhmÀ`m {XeoV 24 {H$._r. àdmg H$aÊ`mgmR>r cmJcocm doi naV {ZKmcoë`m ñWmZmn ª̀V ̀ oÊ`mgmR>r
cmJcocm doimnoúmm 1 Vmg OmñV Amho. Va nmÊ`mMm àdmhmMm doJ H$mT>m.

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG : g_Om nmÊ`mMm doJ Vmgr x {H$._r.nmÊ`mÀ`m àdmhm {déÜX {XeoVrc ~moQ>Mm doJ =
(18 – x)  naV òVmZm ~moQ>Mm doJ = (18 + x) {H$._r.

nmÊ`mÀ`m àdmhmÀ`m {déÜX {XeoV àdmgmg cmJcocm doi = 
distance
speed  = 

24
18 x−

  Vmg.

naV òVm§Zm cmJUmam doi = 
24

18 + x Vmg

{Xcoë`m _m{hVr déZ
24 24 1

18 18
− =

− +x x

åhUOoM   24(18 + x) – 24(18 – x) = (18 – x) (18 + x)

åhUOoM   x2 + 48x – 324 = 0

gwÌmdéZ-

248 48 1296 48 3600
2 2

− ± + − ±
= =x

   48 60 6
2

− ±
= =   qH$dm  −54

nmÊ`mMm àdmhmMm doJ F$U ZgVmo. åhUwZ  x = – 54. J¥hrV Yé Z ò. åhUOoM x = 6 nmÊ`mÀ`m
àdmhmMm doJ = 6 {H$._r.

          Aä`mf - 5.3 - 5.3 - 5.3 - 5.3 - 5.3

1. Imcrc g_rH$aUm§Zm _wio Agë`mg dJ© nwU© H$aUo `m nÜXVrZo _m{hV H$am.

i. 2x2 + x – 4 = 0 ii. 24 4 3 3 0+ + =x x

iii. 5x2 − 7x − 6 = 0 iv. x2 + 5 = −6x

A§Va
doJ
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2. àíZ H«$.1 _Yrc dJ© g_rH$aUmMr _wio dJ©_wi H$mT>Ê`mÀ`m gwÌmìXmao _m{hV H$am.
3. Imcrc g_rH$aUmMr _wio H$mT>m.

(i)
1 3, 0− = ≠x x
x (ii)

1 1 11 , 4,7
4 7 30

− = ≠ −
+ −

x
x x

4. ah_mZÀ`m AmOÀ`m d`mnmgwZ 3 dfm©nwdu Am{U 5 dfm©Z§Va Ë`mÀ`m d`mÀ`m ì`ñVmMr ~oarO
1
3 Amho. Va Ë`mMo AmOMo d` H$mT>m.

5. _moZrH$mg J{UVmV Am{U B§J«OrV {_imcoë`m JwUm§Mr ~oarO 30 Amho. Oa Vrcm J{UVmV 2 JwU
OmñV Am{U B§J«OrV 3 JwU H$_r {_imco. Va Ë`m XomÝhrMm JwUmH$ma 210 Agë`mg {VÀ`m
XmoÝhr {df`mMo JwU _m{hV H$am.

6. EH$m Am`VmH$ma eoVmMm H$U© hm Ë`mÀ`m chmZ ~mOwnoúmm 60 _r. Zo _moR>m Amho. Oa _moR>r ~mOw
chmZ ~mOwnoúmm 30 _r.Zo _moR>r Agë`mg Ë`m eoVmÀ`m ~mOw§Mr cm§~r H$mT>m.

7. XmoZ g§»`mÀ`m dJm©Vrc \$aH$ 180 Amho. chmZ g§» òMm dJ© hm _moR>çm g§» òÀ`m 8 nQ> Amho.
Va Ë`m XmoZ g§»`m H$mT>m.

8. EH$ aoëdo EH$g_mZ JVrZo 360 {H$._r. A§Va àdmg H$aVo. Oa VrMm doJ Vmgr 5 {H$._r.Zr
dmT>cm AgVm VoM A§Va àdmg H$aÊ`mgmR>r cmJUmam doi 1 Vmg H$_r hmoVmo. Va aoëdoMm doJ
H$mT>m.

9. XmoZ Zi {_iwZ EH$ nmÊ`mMm Q>mH$s 39
8  VmgmV ^aVo. _moR>m ì`mg Agcocm Zi hm chmZ

ì`mg Agcoë`m Zimnoúmm 10 Vmg H$_r doimV Q>mH$s ̂ aVo. Va àË òH$ ZimìXmao nmÊ`mMm Q>mµH$s
doJdJir ^aÊ`mMr doi _m{hV H$am.

10. _¡gwa, ~o§Jcwé _Yrc 132 {H$._r. A§Va àdmg H$aÊ`mgmR>r EH$ OcX aoëdo, àdmgr aoëdo noúmm
EH$ Vmg H$_r doi KoVo (aoëdo _YmV Wm§~cocm doi J¥hrV Yacm Zmhr) Oa OcX aoëdoMm
gamgar doJ àdmgr aoëdonoúmm Vmgr 11 {H$._r. OmñV Amho. Va XomÝhr aoëdogamgar doJ H$mT>m.

11. XmoZ Mm¡agm§À`m úmoÌ\$imMr ~oarO 468 _r2 Amho. Ë`m§À`m n[a_rVr _Yrc \$aH$ 24 _rQ>a Amho.
Va Ë`m XmoÝhr Mm¡agmÀ`m ~mOw _m{hV H$am.

12. 96 _rQ>a> C§M Agcoë`m EH$m KamdéZ 16 _r/g|H$X àma§̂ rH$ doJmZo EH$ M|Sw> da \o$H$cm. t
g|H$XmZ§Va M|Sw> Am{U O_rZr _Yrc A§Va  S = 96 + 16t − 16t2 Amho. Va Vmo M§oSw> {H$Vr
goH§$XmZ§Va O_rZrda òD$Z nS>Vmo?

13. ‘n’ ~mOw Agcoë`m H$UmªMr g§»`m 1
2 n (n−3)  Amho. 65 H$U© Agcoë`m ~hþ̂ wOrcm {H$Vr ~mOw

AgVmV? 50 H$U© Agcocm ~hþ̂ wOr Agw eH$Vmo H$m?
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5.5 5.5 5.5 5.5 5.5 ^wim§Mn ñdén ^wim§Mn ñdén ^wim§Mn ñdén ^wim§Mn ñdén ^wim§Mn ñdén (((((NNNNNAAAAATURETURETURETURETURE     OFOFOFOFOF R R R R ROOOOOOOOOOTSTSTSTSTS)))))

_mJrc {d^mJmV ax2 + bx + c = 0 Mr _wio
2 4

2
− ± −

=
b b acx

a
 AmhoV. ho nm{hcoV.

AmVm AmnU dJ© g_rH$aUmè`m _wim§Mm ñdén g_OwZ KoD$ `m.
 ~hþnXr ewÝ` åhUOo Á`m {R>H$mUr ~hþnXrMr qH$_V ewÝ` hmoVo, Vmo q~Xþ hmò . dJ© ~hþnXr hr  X-
Aúmmda N>oXV Ago AmnU åhUw eH$Vmo.

Aem [aVrZo, dJ© g_rH$aUmMo _wio åhUOo Vmo q~Xþ Amho {OWo dH«$ X-Aúmmer N>oXVo.

g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂-1 : Oa b2 - 4ac > 0;

Va 
2 4

2
b b ac

a
− + −

, 
2 4

2
b b ac

a
− − −  AmnUmg XmoZ {^Þ dmñVd _wi òVmV.

Aem g§X^m©V AmnU {Xcoë`m dJ© g_rH$aUmMm g§~YrV AmcoI H$mT>cm AgVm AmnUmg
Imcrc AmH¥$Vr òVo.

AmH¥$VrdéZ dJ© g_rH$aUmMm g§~YrV dH«$  x- Aúmmda XomZ {^Þ q~XþV N>oXVo.
g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂-2 : Oa b2 - 4ac = 0

x = 
0

2
b

a
− +

åhUwZ x = 2
b
a

−
, 

2
−b

a

AmH¥$VrdéZ dJ© g_rH$aUmMm g§~YrV dH«$ X-Aúmmda EH$m q~XþV N>oXVo.

g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂-3 : b2 - 4ac < 0
`m g_rH$aUmMr _wio dmñVd ZgVmV. _wio H$mën{ZH$ AgVmV.
SCERT TELA
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`m g§X^m©V H$mT>coco dH«$ X- Aúmmda N>oXV Zmhr Am{U ñne© gwÜXm H$arV ZmhrV. åhUwZ VoWo
dmñVd _wio ZgVmV.

 b2 – 4ac  déZ ax2 + bx + c = 0  ( 0)x ≠ `m dJ© g_rH$aUmcm dmñVd _wio Amho qH$dm Zmhr
`mMm {ZU©̀  KoÊ`mgmR>r Cn`moJr nS>Vo. b2 – 4ac cm dJ© g_rH$aUmMm {ddoMH$ åhUVmV.

åhUwZ ax2 + bx + c = 0 ( 0)x ≠  dJ© g_rH$aUmg

i. Oa b2 – 4ac > 0 Va XomZ {^Þ dmñVd _wio AgVmV.
ii. Oa b2 – 4ac = 0 Va XomZ dmñVd g_mZ _wio AgVmV.
iii. Oa b2 – 4ac < 0 Va dmñVd _wio ZgVmV
H$mhr CXmhaUo nmhþ `m.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-14. 2x2 – 4x + 3 = 0 `m dJ©g_rH$aUmMm {ddoMH$ _m{hV H$am Am{U _wim§Mo ñdén
_m{hV H$am.
fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :{Xcoco g_rH$aU ho ax2 + bx + c = 0 `m énmV Amho. òWo a = 2, b = – 4 Am{U
c = 3 Amho. åhUwZ {ddoMH$

b2 – 4ac = (– 4)2 – (4 × 2 × 3) = 16 – 24 = – 8 < 0

åhUwZ {Xcoë`m g_rH$aUmcm dmñVd _wio ZgVmV.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-15.  13 go._r. ì`mg Agcoë`m EH$m d¥ÎmmH$ma ~mJoÀ`m gahÔrda EH$ Im§~ C^m H$am`Mm
hmoVm. ~mJoÀ`m gahÔrda EH$_oH$m§À`m {déÜX åhUOo ì`mgmÀ`m eodQ>À`m {~§Xþda A Am{UB \$mQ>H$mnmgwZ
`m Im§~mn ª̀§Mo A§Va 7 _rQ>a Agoc Agm Im§~ AmnU ñWmnZ H$é eH$Vmo H$m? Oa hmò  Va Ë`m XmoZ
\$mQ>H$mnmgwZ Vmo Im§~ {H$Vr A§Vamda C^m Amho?

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG :AmH¥$Vr H$mT>m.
g_Om P ho ̀ oUmè`m Im§~mMo ñWmZ Amho. g_Om B \$mQ>H$mnmgwZ Im§~mMo

A§Va  x _r. Amho. åhUOoM BP = x _r. Im§~ Am{U Ë`m XmoZ \$mQ>H$m_Yrc
A§VamVrc \$aH$ = AP – BP ( qH$dm BP – AP)= 7 _r. åhUwZ AP = (x + 7)
_r.

AmVm, AB = 13 _r. Am{U AB ì`mg Amho.
  = 900  (H$m?)

åhUOoM AP2 + BP2 =AB2 (nm.Jmo.à.Zwgma)
åhUOoM (x + 7)2 + x2 = 132

åhUOoM x2 + 14x + 49 + x2 = 169

åhUOoM 2x2 + 14x – 120 = 0

A

B

P

13 
m

BPA∠

(x + 7)SCERT TELA
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åhUwZ B \$mQ>H$mnmgwZ Im§~mMo A§Va ‘x’ ho
x2 + 7x – 60 = 0  `m g_rH$aUmMo g_mYmZ H$aVo.

åhUwZ g_rH$aUmMr _wio dmñVd Agocm VaM Im§~mMr ñWmnZm H$aVm ̀ oVo. ̀ m g_rH$aUmg dmñVd _wio
Amho qH$dm Zmhr ho Ë`mÀ`m {ddoMH$mdéZ _m{hV hmoVo. `m {ddoMH$mMo {Z[aúmU H$é.

b2 – 4ac = 72 – 4 × 1 × (– 60) = 289 > 0.
{Xcoë`m g_rH$aUmcm XomZ dmñVd _wio Agë`m_wio, Im§~mMr ñWmnZm ~mJoÀ`m gahÔrda H$aUo

eŠ` Amho.
 x2 + 7x – 60 = 0 gwÌmìXmao gmoS>{dë`mg

7 289 7 17
2 2

− ± − ±
= =x  òVo.

åhþUZ x = 5 qH$dm – 12.
 x ho B \$mQ>H$mnmgwZ Im§~mn ª̀VMo A§Va Amho. ho YZmË_H$ Agco nm{hOo.
åhUwZ x = – 12 gmoSw>Z x = 5 KoVco nm{hOo.
  AemàH$mao B \$mQ>H$mnmgwZ 5 _r. A§Vamda Am{U A \$mQ>H$mnmgwZ 12 _r. A§Vamda Im§~ C^m

Ho$cm nm{hOo.

     à`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`mà`ËZ G.`m

  1. EH$m dJ© g_rH$aUmcm gmoS>{dÊ`mnwdu Ë`mMm {ddoMH$ _m{hV Ho$ë`mZo H$m` \$m`Xm hmoVmo ñnï>
H$am? Ë`mMr qH$_V _hËdnwU© H$m Amho?

  2. VrZ dJ© g_rH$aUo {chm. Ë`m n¡H$s EH$m g_rH$aUmMr XomZ {^Þ dmñVd _wio AgwZ AOwZ EH$ g_rH$aUmMr _wio
dmñVd ZmhrV Am{U EH$m g_rH$aUmMr _yio \$º$ EH$M dmñVd _wi Agcm nm{hOo.

CXmh`TCXmh`TCXmh`TCXmh`TCXmh`T-16.   2 13 2
3

− +x x  = 0  `m dJ© g_rH$aUmMm {ddoMH$ _m{hV H$éZ Ë`m§À`m _wimMo ñdén

_m{hV H$am. Vo dmñVd Agë`mg _m{hV H$am.

fmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwGfmnS>dTwG : òWo a = 3, b = – 2 Am{U  c = 
1
3

åhUwZ {ddoMH$ 2 2 14 ( 2) 4 3 4 4 0.
3

− = − − × × = − =b ac

åhUwZ {Xcoë`m dJ© g_rH$aUmg XmoZ g_mZ dmñVd _wio AmhoV.

Vo  , ,
2 2
− −b b

a a   åhUOoM 
2 2, ,
6 6   åhUOoM 

1 1, .
3 3 AmhoV.
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               Aä`mf - 5.4 - 5.4 - 5.4 - 5.4 - 5.4

1. Imcrc dJ© g_rH$aUm§À`m _wim§Mo ñdén _m{hV H$am? Oa _wio dmñVd Agë`mg _m{hV H$am.

(i) 2x2 – 3x + 5 = 0 (ii) 23 4 3 4 0− + =x x

(iii) 2x2 – 6x + 3 = 0

2. Imcrc dJ© g_rH$aUmg XmoZ g_mZ dmñVd _wio Agë`mg k Mr qH$_Vr H$mT>m.

(i) 2x2 + kx + 3 = 0 (ii) kx (x – 2) + 6 = 0 (k 0)≠

3. Am§~o gmR>dwZ R>odÊ`mgmR>r 800 _r2 úmoÌ\$imMr cm§~r hr é§Xrnoúmm XþßnQ> Agcocr EH$
Am`VmH$ma OmJm V`ma H$é eH$Vm H$m? Ago H$é eH$ë`mg Ë`mMr cm§~r Am{U é§Xr H$mT>m?

4. XmoZ {_Ìm§À`m d`mMr ~oarO 20 df© Amho. Mma dfm©nwdu Ë`m§À`m d`mMm JwUmH$ma 48 df© hmoVm.
ho eŠ` Amho H$m? Oa eŠ` Agë`mg Ë`m§Mo AmOMo d` H$mT>m?

5. 80 _r. n[a_rVr Am{U 400_r2 úmoÌ\$i Agcoë`m EH$m Am`VmH$ma ~mJoMr aMZm H$aUo eŠ`
Amho H$m? Oa eŠ` Agë`mg Ë`mMr cm§~r Am{U é§Xr H$mT>m?

          EnpÀN>G. Aä`mf
     [n[`úmnfmR>q ZmhqVn[`úmnfmR>q ZmhqVn[`úmnfmR>q ZmhqVn[`úmnfmR>q ZmhqVn[`úmnfmR>q ZmhqV]

1. EH$m àVcmV H$mhr q~Xþ {dñWmnZ Ho$co AmhoV. Ë`m _Yrc H$mhr EH$aofr` ZmhrV. aofmI§S>mZo
n«Ë òH$ q~Xwg d BVa gdmªZm OmoS>ë`m Joco AmhoV. Oa 10 aofmI§S> Agë`mg q~XþMr g§»`m H$mT>m.

2. EH$m XmoZ A§H$s g§» òVrc Ë`m§À`m A§H$mMm JwUmH$ma 8 Amho. Oa Ë`m g§» òV 18 {_i{dë`mg
Ë`m§À`m A§H$mMr AXcm~c hmoVo. Vr g§»`m H$mT>m.

3. EH$m 8 _r. cm§~rÀ`m VmaoMo XomZ VwH$S>o Ho$co. àË òH$ VwH$S>çmcm dmH$dwZ Ë`mMm Mm¡ag ~Z{dcm.
Aem V`ma Pmcoë`m Mm¡agmÀ`m úmoÌ\$imMr ~oarO 2 _r2 òÊ`mgmR>r Vmaocm H$moRw>Z H$mnco
nm{hOo?

2 2 2 28Hint : 8, 2 2
4 4 4 4
x y x xx y

⎡ ⎤−⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = + = ⇒ + =⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

.

4. {dZ` A[U à{dU XmoKo {_iwZ EH$m Kamcm ~mhoéZ a§J cmdÊ`mgmR>r 6 {Xdg cmJVmV. {dZ`
EH$Q>mM ho H$m_ à{dZnoúmm 5 {Xdgm AJmoXa nwU© H$aVmo. {dZ` EH$Q>m ho H$m_ {H$Vr {XdgmV
nwU© H$é eH$Vmo.

5. ax2 + bx + c = 0 dJ© g_rH$aUmMr _wim§Mr ~oarO ‘
−b
a ’ Amho. ho XmIdm. ( 0)x ≠

fwMZmSCERT TELA
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6. ax2 + bx + c = 0 {OWo ( 0)x ≠ dJ© g_rH$aUmÀ`m _wim§Mm JwUmH$ma ‘ c
a ’Amho. ho XmIdm.

7. Oa AnwUmªH$ Am{U Ë`mÀ`m ì`ñVmMr ~oarO 2 16
21

 Amho. Va Vmo AnwUmªH$ _m{hV H$am.

gwM{dboim àH$ën (Suggest Project)

ŷ{‘VrW nÕVrZo dJ©g‘rH$aUo ñmmoS>{dUo
dJ©g‘rH$aU 2 0ax bx c+ + =  {OWo ( 0)a ≠  {d{dY n[apñWVrV gmoS>{dUo Am{U 2 qH$dm 3
g{‘H$aUm§Mr aMZm H$éZ Ë¶m§Mr ŷ{‘VrW nÕVrZo gmoS>dUyH$ H$aUo.

   AmnT G.m` MMm© Gn.cq.

`m YS`mV AmnU Imcrc Jmoï>r {eH$cmo.
1.  x McmVrc dJ© g_rH$aUmMo gm_mÝ` én ax2 + bx + c = 0 Amho. òWo a, b, c dmñVd g§»`m

AmhoV Am{Ua ≠  0.

2. H$moUË`mhr dmñVd g§»`m α cm ax2 + bx + c = 0 {OWo ( 0)x ≠  `m dJ© g_rH$aUmMr _wio
åhUVmV. Oa aα2 + + bα + c = 0. ax2 + bx + c cm

3. Oa ax2 + bx + c, a ≠  0 Mo XmoZ aofr` KQ>H$mV Ad`d nmS>co AgVm ax2 + bx + c = 0 Mo _wio
òÊ`mgmR>r àË òH$ KQ>H$mg ewÝ`m g_mZ Ho$co nm{hOo.

4. dJ© nwU© H$aUo `m nÜXVrZo gwÜXm dJ© g_rH$aUo gmoS>{dVm òVmV.
5. ax2 + bx + c = 0 `m dJ© g_rH$aUmMo _wio

2 4 ,
2

− ± −b b ac
a

Amho. b2 – 4ac > 0.

6. ax2 + bx + c = 0 {OWo ( 0)x ≠  `m dJ© g_rH$aUmMr _wio

(i) Oa b2 – 4ac > 0 Va XomZ {^Þ dmñVd _wio AgVmV.
(ii) Oa b2 – 4ac = 0 Va XmoZ g_mZ _wio AgVmV.
(iii) Oa b2 – 4ac < 0 Va dmñVd _wio ZgVmV.
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6.1  6.1  6.1  6.1  6.1  àñVmdZm:àñVmdZm:àñVmdZm:àñVmdZm:àñVmdZm:

{ZgJm©V ~è`mM dñVw Z_wÝ`mda AmYmarV AgVmV. ho Amnë`m {ZXe©Zmg òVo. CXm.
gẁ ©\w$cmÀ`m nmH$ù`m, _Ü`mÀ`m nmoimdarc {N>Ð, _Š`mdarc XmZo, nmB©Z d¥úmmdarc Am{U AZZgmdarc
MH«$H$ma BË`mXr.

{Xcoë`m àË òH$ CXmhaUmda Vwåhr Z_wZm nmhþ eH$Vm H$r, Aem n«H$maMo Z¡g{J©H$ Z_wZo nwZíMa
hmoVmV. nU n[aJ_Z hmoV Zmhr. gẁ ©\w$cmV EH$m àH$maMo nmH$ù`m EH$mM A§Vamda CJdVmV.
_ÜmmÀ`m nmoù`mVrc àË òH$ fQ>H$moZm H¥$Vr J«§Wr ^modVr V§VmoV§V OwiUmè`m fQ>H$moZr AmH$mamÀ`m
{N>ÐH$mam_Ü ò BVa Z¡g{J©H$ Z_wZo Vwåhmcm {Xgw eH$Vo.

Amnë`m X¡Z§{XZ {OdZmVrc BVa H$mhr H$mhr Z_wZo Vwåhr nmhþ eH$Vm. H$mhr CXmhaUo.

(i)  4, 42, 43, 44, 45, 46 ..... qH$_VrÀ`m EH$_ ñWmZmVrc A§H$ H«$_mZo 4, 6, 4, 6, 4, 6, ......

(ii) ~°Ho$À`m n[aúmogmR>r _oar Z_wÝ`m darc H$mhr JUrV gmoS>dcr Ë`m n¡H$s EH$, Imcrc
Z_wÝ`mVrc nwT>Mo XmoZ nX _m{hV H$am.
1, 2, 4, 8, 10, 20, 22 .......

(iii) Cfm Zm¡H$argmR>r AO© Ho$cr Am{U Vrcm Vr Zm¡H$ar {_imcr {VÀ`m nm{hë`m _{hÊ`mMm nJma
8000 én ò Amho Am{U {VMr dm{f©H$ dmT> 500 é. Amho. 1st, 2nd, 3rd ... dfm©gmR>r {VMm nJma
AZwH«$_o 8000, 8500, 9000 ..... Amho.

(iv) EH$m {gS>rÀ`m nm`arMr cm§~r ImcwZ da n ª̀V H«$_mZo 2 go._r. H$_r hmoV OmVo. ImcÀ`m
nmgwZ n{hë`m nm`ar n ª̀VMr cm§~r 45 g|._r. Amho Va ImcÀ`m nmgwZ H«$_mZo 1st, 2nd, 3rd,
.... 8th nm`arMr cm§~r H«$_mZo 45, 43, 41, 39, 37, 35, 33, 31 Amho.

darc g§»`m Z_wZm nXm_Ü ò Vwåhmcm H$mhr g§~§Y {XgV Amho H$m?

CXmhaU (1) _Ü ò XmoZ g§»`m 4 Am{U 6 VoM H«$_mZo nwÝhm nwÝhm òV Amho.

6 knS=q
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AmVm, CXmhaU (ii), (iii) Am{U (iv) _Yrc Z_wZm _m{hV H$aÊ`mMm à`ËZ H$é `m. àË òH$
`mXr _Ü ò g§»`m _Yrc g§~§Y pñWa nUo nwT>o OmVo. 8000, 8500, 9000, .... {Xcoë`m `mXrV àË òH$
_mJÀ`m nXm_Ü ò  500 {_idV H«$_dma nXo {_iVmV.

VgoM 45, 43, 41, ..... _Ü ò àË òH$ _mJÀ`m nXm_Ü ò  ‘-2’ {_idV H«$_dma nXo {_iVmV.
AmVm àJ_Zerc Z_wÝ`mMr AmUIr H$mhr CXmhaUo nmhw `m.

(a) EH$m ~MV `moOZoV 3 dfm©Z§Va a¸$_ 
5
4  nQ> hmoVo.

8000 én`m§Mr J§wVdUwH$ 3, 6, 9 Am{U 12 dfmªZVa AZwH«$_o 10000, 12500, 15625, 19531.25.

(b)  1, 2, 3, .... EH$H$ ~mOwÀ`m Mm¡agm_Ü ò EH$H$ Mm¡agmMr g§»`m AZwH«$_o
12, 22, 32, ....

(c) ho_mMr _wcJr 1 dfm©Mr hmoVr Voìhm ho_mZo {VÀ`m n¡emÀ`m S>ãã`mV 1000 én ò R>odco Am{U
n«Ë òH$ dfm©cm 500 én ò dmT>dV Jocr. Va {VÀ`m 1st, 2nd, 3rd, 4th ........ dmT>{Xdgmcm
S>ã~m_Ü ò AgUmar a¸$_ AZwH«$_o

1000, 1500, 2000, 2500, ..... Amho.

(d) Imcrc AmH¥$Vr_Ü ò Mm¡agmÀ`m a§JrV ^mJmMm n{hcm, Xþgam, {Vgam..... AnwUmªH$ AZwH«$_o.

1 1 1 1, , , , ....
4 16 64 256
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loT>r

(e) EH$ gñ`mMr OmoS>r Xþgè`m _{hÊ`mnmgwZ àVr _{hÊ`mcm AmUIr EH$ gñ`m§À`m OmoS>rcm
CËnÎmr H$aVmo. CÎnVr Pmcocr g§»`mMr OmoS>r gwÜXm nwÝhm Xþgè`m _{hÊ`mnmgwZ àVr
_{hÊ`mcm AmUIr EH$ g§»`m§Mr OmoS>r CËnÎmr H$aVo Ago g_Ow. nm{hë`m _{hÊ`mV EH$
OmoS>r Amho Am{U EH$hr g§»`m§Mr OmoS>r _aU Zmhr nmdcr Ago g_Ow 1ë`m, 2nd, 3rd, ....., 6th

_{hÊ`mV AgUmè`m g§»`mMr OmoS>rMr g§»`m AZwH«$_o.
1, 1, 2, 3, 5, 8

darc CXmhaUmVrc H$mhr Z_wÝ`mMm {Z[aúmU H$é. H$mhr _Ü ò àË òH$ nX> Ë`mÀ`m _mJrc
nXm_Ü ò EH$ pñWa g§»`m {_idë`m Z§Va òV Amho. H$mhr _Ü ò àË òH$ nXmcm EH$m pñWa g§»`mZo
JwUë`mZo Z§VaMo nX òV Amho. AmUIr H$mhr _Ü ò H«$_mZo òUmè`m g§»`mÀ`m dJm©Mo {Z[aúmU H$é
eH$Vmo. àË¶oH$ nX Ë¶mÀ¶m ‘mJrc nXm‘Ü¶o EH$ pñWa g§»¶m {‘idë¶mZo ¶oUmam Z‘wZm Am{U VgoM
àË¶oH$ nX Ë¶mÀ¶m ‘mJrc nXmcm EH$m pñWa g§»¶oZo JwUë¶mg ¶oUmam Z‘wZm ¶mcm AZwH«$‘o A§H$J{UVr¶
loUr Am{U JwUmoÎma loUr åhUVmV. AmnU H$mhr n g§»¶m Am{U Ë¶m§À¶m H«$‘dma g§»¶m§Mr ~oarO ¶mMo
kmZ X¡Z§{XZ {OdZmV H$mhr ‹ g‘ñ¶m§Zm gmoS>dÊ¶mgmR>r dmné eH$Vmo. Am{U Ë`mMo  nth nX d n nXmMr
~oarO `m {df`r AmnU MMm© H$aUma AmhmoV.

B{VhmgB{VhmgB{VhmgB{VhmgB{Vhmg : 400 BCE ~m°~rcmo{Z`Ýgcm A§H$J{UVr` loT>r Am{U ŵ{_Vr` loT>r {df`r _m{hV
Agë`mMm nwamdm Amho. ~moWrÝg ( 570CE ), À`m Zwgma `m loT>r {df`r nwduÀ`m J«rH$ coIH$m§Zm
_m{hV hmoV Ago g_OVo. gdm©V AJmoXa ̂ maVr` J{UVk Am ©̂̀ Å>Zo ( 470CE )  n{hë`m§Xm Z¡g{J©H$
g§»`mMr ~oarO Am{U KZmÀ`m ~oaOogmR>r gwÌ {Xë`m gmaIo Ë`m§À`m Am ©̂̀ Å>r`_ nwñVH$m B.g. 499
déZ g_Oco. p nXmnmgwZ gwédmV hmoUmè`m A§H$J{UVr` loT>rÀ`m n nXm§Mr ~oarO _m{hV H$aÊ`mgmR>r
gwÜXm Ë`m§Zr gwÌ {Xcoco Amho. ^maVr` J{UVk ~«m÷Jwá (598CE ), _hmdra (850 CE) Am{U
^mñH$am(1114-1185CE ) gwÜXm dJ© Am{U KZmMr ~oarO da MMm© Ho$ë`m gmaIo g_OVo.

1

1

2

3

5

8
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6.2 6.2 6.2 6.2 6.2 A§H$JUqVq` knS=q A§H$JUqVq` knS=q A§H$JUqVq` knS=q A§H$JUqVq` knS=q A§H$JUqVq` knS=q (((((AAAAARITHMETICRITHMETICRITHMETICRITHMETICRITHMETIC P P P P PROGRESSIONSROGRESSIONSROGRESSIONSROGRESSIONSROGRESSIONS)))))

Imcrc g§»`m§Mr `mXr {dMmamV KoD$.
(i) 1, 2, 3, 4, . . . (ii) 100, 70, 40, 10, . . .

(iii) – 3, –2, –1, 0, . . . (iv) 3, 3, 3, 3, . . .

(v) –1.0, –1.5, –2.0, –2.5, . . .

`mXrVrc àË òH$ g§»`mcm nX åhUVmV.
darc `mXrV Vwåhr nwT>Mo nX {chþ eH$Vm H$m? Vo H$go {chþ eH$Vm? H$XmMrV {Z`_ qH$dm

Z_wZm ìXmao {chþ eH$Vmo. Va {Z[aúmU H$éZ {Z`_ {chþ `m.
(i) _Ü ò, Ë`mÀ`m _mJrc nXmnoúmm 1 Zo OmñV àË òH$ nX Amho.
(ii) _Ü ò, Ë`mÀ`m _mJrc nXmnoúmm 30 Zo OmñV àË òH$ nX Amho.
(iii)_Ü ò, Ë`mÀ`m _mJrc nXmnoúmm 1 Zo {_idV àË òH$ nX Amho.
(iv) _Ü ò, `m `mXrVrc gd© nXo 3 Amho. åhUOoM Ë`mÀ`m _mJrc nXm_Ü ò 3 {_idV qH$dm 3 dOm
H$aV n«Ë òH$ nX Amho.
(v) _Ü ò, Ë`mÀ`m _mJrc nXm_Ü ò -0.5 {_idV (qH$dm 0.5 dOm H$aV) àË òH$ nX Amho.

darc gd© `mXr_Ü ò Amnë`mcm {Z[aúmUmg òVo H$s, _mJrc nXm_Ü ò EH$ R>am{dH$ g§»`m
{_idV qH$dm dOm H$aV Amnë`mcm H«$_dma nXo {_iVmV. Aem g§»`mÀ`m ̀ mXrcm A§H$JUrVr` loT>r
åhUVmV.

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  (i) Imcrc n¡H$s H$moUVo A§H$JUrVr` loT>r Amho Am{U H$m?
(a) 2, 3, 5, 7, 8, 10, 15, ...... (b) 2, 5, 7, 10, 12, 15, ......
(c) -1, -3, -5, -7, ......

  (ii) AmUIr VrZ A§H$JUrVr` loT>r {chm.

6.2.1 6.2.1 6.2.1 6.2.1 6.2.1 A§H$JUqVq` knS=q åhUOn H$m`? WWWWWHAHAHAHAHATTTTT     ISISISISIS     ANANANANAN A A A A ARITHMETICRITHMETICRITHMETICRITHMETICRITHMETIC P P P P PROGRESSIONROGRESSIONROGRESSIONROGRESSIONROGRESSION?????

n{hë`m nXmÀ`m ì`Vr[aº$, àË`oH$ _mJrc nXm_Ü`o EH$ R>am{dH$ g§»`m {_idë`mn{hë`m nXmÀ`m ì`Vr[aº$, àË`oH$ _mJrc nXm_Ü`o EH$ R>am{dH$ g§»`m {_idë`mn{hë`m nXmÀ`m ì`Vr[aº$, àË`oH$ _mJrc nXm_Ü`o EH$ R>am{dH$ g§»`m {_idë`mn{hë`m nXmÀ`m ì`Vr[aº$, àË`oH$ _mJrc nXm_Ü`o EH$ R>am{dH$ g§»`m {_idë`mn{hë`m nXmÀ`m ì`Vr[aº$, àË`oH$ _mJrc nXm_Ü`o EH$ R>am{dH$ g§»`m {_idë`m
Z§Va àË`oH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$JUrVr` loT>r åhUVmV.Z§Va àË`oH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$JUrVr` loT>r åhUVmV.Z§Va àË`oH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$JUrVr` loT>r åhUVmV.Z§Va àË`oH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$JUrVr` loT>r åhUVmV.Z§Va àË`oH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$JUrVr` loT>r åhUVmV.

`m R>am{dH$ g§»`mcm A§H$JUrVr` loT>rMo gm_mÝ` ^oX åhUVmV. hr g§»`m YZ`m R>am{dH$ g§»`mcm A§H$JUrVr` loT>rMo gm_mÝ` ^oX åhUVmV. hr g§»`m YZ`m R>am{dH$ g§»`mcm A§H$JUrVr` loT>rMo gm_mÝ` ^oX åhUVmV. hr g§»`m YZ`m R>am{dH$ g§»`mcm A§H$JUrVr` loT>rMo gm_mÝ` ^oX åhUVmV. hr g§»`m YZ`m R>am{dH$ g§»`mcm A§H$JUrVr` loT>rMo gm_mÝ` ^oX åhUVmV. hr g§»`m YZ

A§H$JUrVr` loT>rMo n{hco nX a1Xe©dw, Xþgao nX a2, . . ., n do nX an Am{U gm_mÝ` ôX d. Va
A§H$JUrVr` ho a1, a2, a3, . . ., an.

åhUwZ  a2 – a1 = a3 – a2 = . . . = an – an – 1 = d.
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A§H$JUrVr` loT>rMo AmUIr H$mhr CXmhaUo nmhþ `m.

(a) gH$miÀ`m àmW©Umg ôV am§JoV C ô Agcoë`m {dÚmÏ`mªMr C§Mr (go._r. _Ü ò) 147 , 148,
149, . . ., 157.

(b) EH$m ehamVrc OmZodmar _m{hÊ`mÀ`m {H$_mZ Vmn_mZ (S>rJ«r goëgr`g _Ü ò) MT>Ë`m H«$_mV
– 3.1, – 3.0, – 2.9, – 2.8, – 2.7, – 2.6, – 2.5

(c) EHw$U H$O© 1000 én ò da Xa _{hÊ`mcm 5% MwH$Vo Ho$ë`mZ§Va Cacocr a¸$_ (én`m _Ü ò)
950, 900, 850, 800, . . ., 50.

(d) I Vo XII dJm©À`m OmñV JwU {_i{dÊ`mè`m {dÚmÏ`mªcm emioV {Xcocr ~úmrgmMr a¸$_
(én`m _Ü ò) AZwH«$_o 200, 250, 300, 350, . . ., 750

(e)  àË òH$ _{hÊ`mcm 50 én ò ~MV à_mUo 10 _{hÊ`mMr EHw$U ~MV ( én`m _Ü ò) 50, 100,
150, 200, 250, 300, 350, 400, 450, 500.

     {dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am

  1. da {Xcocr àË òH$ ̀ mXr A§H$JUrVr` loT>r H$go ~ZdVo ̀ mMm {dMma H$am Am{U {_Ìmgmo~V MMm© H$am.
  2. darc ̀ mXr _Ü ò àË òH$mMm gm_mÝ` ̂ oX _m{hV H$am.ho Ho$ìhm eŠ` Amho ̀ mMm {dMma H$am
  3. chmZ YZ g§»`m KoD$Z YZ A§H$JUrVr` loT>r {chm.
  4. _moR>r YZ g§»`m KoD$Z A§H$JUrVr` loT>r V`ma H$am.
  5. F$U gm_mÝ` ôX KoD$Z A§H$JUrVr` loT>r V`ma H$am.

A§H$JUrVr` loT>rMo gm_mÝ` én A§H$JUrVr` loT>rMo gm_mÝ` én A§H$JUrVr` loT>rMo gm_mÝ` én A§H$JUrVr` loT>rMo gm_mÝ` én A§H$JUrVr` loT>rMo gm_mÝ` én : A§H$JUrVr` loT>r Ago {chþ eH$Vmo H$m,
a, a + d, a + 2d, a + 3d, . . .

`mcm A§H$JUrVr` loT>rMo gm_mÝ` én åhUVmV. òWo ‘a’ hm n{hcm nX Am{U ‘d’ hm gm_mÝ`
ôX Amho.

1, 2, 3, 4, 5, .... CXmhaUmgmR>r
n{hcm nX hm 1 Amho Am{U gm_mÝ` ôX gwÜXm 1 Amho.
2, 4, 6, 8, 10 ..... _Ü ò n{hcm nX H$moUVm Amho? Am{U gm_mÝ` ôX H$moUVm Amho?

     H¥$VqH¥$VqH¥$VqH¥$VqH¥$Vq

  (i) AmJS>ã~rÀ`m H$m§S>çmZr Imcrc AmH¥$Ë`m V`ma H$am.
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(ii) àË òH$ AmH¥$VrgmR>r cmJUmè`m AmJS>ã~rÀ`m H$mS>çmMr g§»`m {chm.
(iii) `mXrÀ`m KQ>H$m_YwZ Vwåhr gm_mÝ` ôX _m{hV H$é eH$Vm H$m?
(iv) `m g§»`mMr `mXr A§H$JUrVr` loT>r ~ZVo H$m?

6.2.2 6.2.2 6.2.2 6.2.2 6.2.2 A§H$JUqVq` knS=qcm AmYmaqV A§e (Parameters of a Arithmetic Progressions)

6.2.1 {d^mJm_Yrc darc (a) Vo (e) CXmhaUm _Yrc Zm|X ¿`m. VoWo nXm§Mr g§»`m \$º$
_`m©XrV Amho. Aem A§H$JUrVr` loT>r cm eodQ>Mo nX Amho. 6.2 {d^mJm_Yrc 1 Vo 5 CXmhaU ho
_`m©XrV A§H$JUrVr` loT>r Zmhr. åhUwZ Ë`m§Zm A_`m©XrV A§H$JUrVr` l|T>r åhUVmV. Aem
A§H$JUrVr` loT>r Ho$ìhmhr g§nV Zmhr Am{U `m§Zm eodQ>Mo nX ZgVo.

     hn H$amhn H$amhn H$amhn H$amhn H$am

_`m©XrV A§H$JUrVr` loT>rMo VrZ CXmhaU Am{U A_`m©XrV A§H$JUrVr` loT>rMo VrZ CXmhaU {chm.

A§H$JUrVr` loT>r {df`r _m{hV H$aÊ`mgmR>r Vwåhmcm H$_rV H$_r {H$Vr _m{hVrMr Amdí`H$Vm
Amho? n{hco nX _m{hV Ho$co Va nwao hmoVo H$m? qH$dm \$º$ gm_mÝ` ̂ oX _m{hV Ho$co Va nwao homVo H$m?

Amnë`mcm Ago g_OVo H$s, XmoÝhr _m{hV H$aUo Amdí`H$ Amho. n{hco nX  a Am{U gm_mÝ`
ôX  d A§H$JUrVr` loT>r nwU© H$aÊ`mgmR>r Amnë`mcm ho XmoZ A§H$ nwaogo AmhoV.

CXmhaUmW© Oa n{hOo nX a hm 6 Amho Am{U gm_mÝ` ôX d hm  3 AmhoV Va
A§H$JUrVr` loT>r 6, 9,12, 15, . . .

Am{U Oa a hm 6 Am{U d hm - 3 Agoc Va A§H$JUrVr` loT>r hm
6, 3, 0, –3, . . .

Ë`mM à_mUo Ooìhm
a = – 7, d = – 2,         Mo A§H$JUrVr` loT>r    – 7, – 9, – 11, – 13, . . .
a = 1.0, d = 0.1,         Mo A§H$JUrVr` loT>r   1.0, 1.1, 1.2, 1.3, . . .

a = 0, d = 1
1
2 ,        Mo A§H$JUrVr` loT>r 0, 1

1
2 ,  3, 4

1
2 , 6, . . .

a = 2, d = 0,           Mo A§H$JUrVr` loT>r  2,  2,  2,  2, . . .
åhþUZ Oa Vwåhmcm  a Am{U d _m{hV Agoc Va Vwåhr A§H$JUrVr` loT>rMr `mXr V`ma H$é

eH$Vm. AmUIr doJù`m nÜXVrZo à`ËZ H$é `m. Oa Vwåhmcm g§»`mMr `mXr {Xcr Va Vwåhr `m
`mXrcm A§H$JUrVr` loT>r Amho qH$dm Zmhr H$go åhUw eH$Vm?

CXmhaUmW©, H$moUË`mhr g§»`mÀ`m `mXrgmR>r
6, 9, 12, 15, . . . ,
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H«$_dma nXm_Yrc \$aH$mMr VnmgUr H$é. {Xcoë`m `mXrV a2 – a1 = 9 – 6 = 3,
a3 – a2 = 12 – 9 = 3,
a4 – a3 = 15 – 12 = 3

AmnU nmhVmo H$s, 2 1 3 2 4 3 ... 3a a a a a a− = − = − =

òWo àË òH$ g§X^m©_Ü ò H$moUË`mhr XmoZ H«$_dma nXmMm \$aH$ 3 Amho. åhUwZ {Xcocr `mXr hr
A§H$JUrVr` loT>r Amho. Á`mMm n{hcm nX a hm 6 Amho. Am{U gm_mÝ` ôX d hm 3 Amho.

 6, 3, 0, – 3, . . ., `m g§» òÀ`m `mXrgmR>r
a2 – a1 = 3 – 6 = – 3,
a3 – a2 = 0 – 3 = – 3
a4 – a3 = –3 – 0 = –3

2 1 3 2 4 3 3a a a a a a− = − = − =−

`mM à_mUo ho gwÜXm A§H$JUrVr` loT>r Amho Á`mMo n{hco nX 6 Amho Am{U gm_mÝ` ôX -3
åhUwZ Amnë`mcm Ago {XgVo H$s, Oa XomZ H«$_dma nXm_Yrc \$aH$ EH$M pñWa g§»`m Agoc

Va Vo `mXr A§H$JUrVr` loT>r homVo.
gmYmaUV: A§H$JUrVr` loT>r  a1, a2, . . ., an,

d = ak + 1 – ak    òWo    ,   1K N K∈ ≥

òWo ak + 1 Am{U ak ho AZwH«$_o (k + 1)do Am{U kdm nX Amho.
1, 1, 2, 3, 5, . . . . hr g§»`mMr `mXr {dMmamV KoD$. òWo H$moUË`mhr XmoZ H«$_dma nXm_Yrc

\$aH$ VrM gmaIr amhV Zmhr åhUwZ Vwåhr hr `mXr AH$JUrVr` loT>r Zmhr åhUwZ åhUw eH$Vm.
gwMZmgwMZmgwMZmgwMZmgwMZm :6, 3, 0, – 3, . . .,  `m A§H$JUrVr` loT>r _Yrc d _m{hV H$aÊ`mgmR>r 3 _YwZ 6 dOm H$amdo
nU 3 _YwZ 6 dOm H$é Z ò. Amnë`mcm  (k + 1)ì`m nXm_Ü ò  k dm nX dOm H$am`Mo Amho. Oar
(k + 1) dm chmZ Agcm Var,AmUIr EH$m {Xcoë`m A§H$JUrVr` _Ü ò ‘d’ _m{hV H$aÊ`mgmR>r  a2
− a1, a1 − a2 .... .  ho gd© _m{hV H$aÊ`mMr Amdí`H$Vm Zmhr. \$º$ EH$ _m{hV Ho$co Va nwao hmoVo.

hn H$amhn H$amhn H$amhn H$amhn H$am

  1. H$moUVmhr EH$ A§H$JUrVr` loT>r cm _m{hV H$am.
  2. `mXrVrc àË òH$ nXm_Ü ò H$moUVrhr EH$ pñWa g§»`m {_idm. {_imcoë`m g§»`mcm ̀ mXrV {chm.
  3. `mM à_mUo `mXrVrc àË òH$ nXm_YwZ H$moUVrhr EH$ pñWa g§»`m dOm H$am. {_imcoë`m

g§»`m§Zm `mXrV {chm.
  4. `mM  à_mUo àË òH$ nXmcm Ho$mUË`mhr EH$m pñWa g§»`mZo JwUmH$ma qH$dm^mJmH$ma H$éZ

{_imcoë`m g§»`mcm `mXrV {chm.
  5. n«Ë òH$ g§X^m©V {_imcocr `mXr hr A§H$JUrVr` loT>r Amho H$m `mMr VnmgUr H$am.

SCERT TELA
NGANA



1 3 61 3 61 3 61 3 61 3 6

Vnc§JmZm emgZmV\}$ _mn\$V {dVaU 2020-21

dJ© 10 dm J{UV

  6. `mda Vw_À`m {ZîH$f© H$m`?
AmUIr H$mhr CXmhaUo {dMmamV KoD$ `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1.  
1 1 3 5, , ,
4 4 4 4

− − −
 ........, `m A§H$JUrVr` loT>rgmR>r n{hco nX a Am{U gm_mÝ` ôX  d

{chm.Am{U 7 do nX _m{hV H$am.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ :  òWo a =  
1
4 ;  d = 

1 1 1
4 4 2
− −

− =

A§H$JUrVr` loT>rVrc g§»`m Amnë`mcm EH$Xm _m{hV Pmco Va AmnU H$moUË`mhr XmoZ H«$_dma
g§»`mMm dmna H$éZ d _m{hV H$é eH$Vmo.

gmVdo nX 
5 1 1 1 11

4 2 2 2 4
− −

− − − =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2.  Imcrc n¡H$s H$moUVo A§H$JUrVr` loT>r Amho? Oa Vo A§H$JUrVr` loT>r Agoc Va nwT>Mo
XmoZ nX _m{hV H$am.

(i) 4, 10, 16, 22, . . . (ii) 1, – 1, – 3, – 5, . . . (iii) – 2, 2, – 2, 2, – 2, . . .

(iv) 1, 1, 1, 2, 2, 2, 3, 3, 3, . . .  (v)  x, 2x, 3x, 4x ......

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : (i) a2 – a1 = 10 – 4 = 6

a3 – a2 = 16 – 10 = 6

a4 – a3 = 22 – 16 = 6

åhUOoM    ak + 1 – ak ho àË òH$ doim gmaIo Amho.
{Xcocr `mXr A§H$JUrVr` loT>r Amho. `mMm gm_mÝ` ôX d = 6.

åhUwZ nwT>rc XmoZ nXo : 22 + 6 = 28 Am{U 28 + 6 = 34.

(ii) a2 – a1 = – 1 – 1 = – 2

a3 – a2 = – 3 – ( –1 ) = – 3 + 1 = – 2

a4 – a3 = – 5 – ( –3 ) = – 5 + 3 = – 2

åhUOoM ak + 1 – ak ho àË òH$ doim gmaIo Amho.

{Xcocr `mXr A§H$JUrVr` loT>r Amho. `mMm gm_mÝ` ôX d = – 2.

åhUwZ nwT>rc XmoZ nXo
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– 5 + (– 2 ) = – 7 Am{U – 7 + (– 2 ) = – 9

(iii) a2 – a1 = 2 – (– 2) = 2 + 2 = 4

a3 – a2 = – 2 – 2 = – 4
òWo a2 – a1 ≠  a3 – a2, åhUOo {Xcocr g§»`m `mXr hr A§H$JUrVr` loT>r Zmhr.
(iv) a2 – a1 = 1 – 1 = 0

a3 – a2 = 1 – 1 = 0

a4 – a3 = 2 – 1 = 1
òWo a2 – a1 = a3 – a2 ≠   a4 – a3.

åhUOoM {Xcocr g§»`m `mXr hr A§H$JUrVr` loT>r Zmhr.
(v) a2 – a1 = 2x – x = x

a3 – a2 = 3x – 2x = x

a4 – a3 = 4x – 3x = x

 ak+1 – ak ho àË òH$ doim gmaIo Amho.
∴  {Xcocr `mXr hr A§H$JUrVr` loT>r Amho.
åhUwZ nwT>rc XmoZ nXo  4x + x = 5x Am{U 5x + x = 6x.

          Aä`mg - 6.1 - 6.1 - 6.1 - 6.1 - 6.1
1. Imcrc àË òH$ g§X^m©VwZ {_iÊ`mÀ`m g§»`mMr H$moUVr `mXr A§H$JUrVr` loT>r Amho? H$m?

(i) EH$m Q>°ŠgrMo ^mS>o n{hë`m {H$._r. cm 20 én`o Am{U Z§VaÀ`m àVr {H$._r.da 8
én ò dmT>V OmVo.

(ii) EH$m [aH$må`m {gc§oS>a _YwZ 
1
4  hdm H$mTw>Z Q>mH$cr Va Xa doir {gc|S>a _Yrc

Cacoë¶m hdoMo n[a_mU.
(iii) EH$ {d{ha ImoXÊ`mgmR>r n{hë`m {_Q>acm 150 én ò Am{U Ë`mZ§VaÀ`m àË |̀H$

{_Q>acm 50 én`o dmT>V OmVo.
(iv) EH$m ~±Ho$V 10,000 é.cm dfm©cm 8% MH«$dmT> ì`mOmZo ~MV Ho$co. àVr dfm©À`m

eodQ>r ImË`mV amhUmar a¸$_.
2. Imcr A§H$JUrVr` loT>rMo n{hco nX a Am{U gm_mÝ` ôX d {Xcoco Amho Va A§H$JUrVr`

loT>rMo n{hco Mma nX {chm.
(i) a = 10, d = 10 (ii) a = –2, d = 0

(iii) a = 4, d = – 3 (iv) a = – 1, d = 
1
2
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(v) a = – 1.25, d = – 0.25

3. Imcrc A§H$JUrVr` loT>rgmR>r n{hco nX Am{U gm_mÝ` ôX {chm.
(i) 3, 1, – 1, – 3, . . . (ii) – 5, – 1, 3, 7, . . .

(iii)
1 5 9 13, , , ,....
3 3 3 3 (iv) 0.6, 1.7, 2.8, 3.9, . . .

4. Imcrc n¡H$s H$moUVo A§H$JUrVr` loT>r Amho? Oa Vo A§H$JUrVr` loT>r Agoc Va gm_mÝ` ̂ oX
d _m{hV H$am Am{U nwT>rc VrZ nXo {chm.

(i) 2, 4, 8, 16, . . . (ii)
5 72, ,3, ,....
2 2

(iii) – 1.2, – 3.2, – 5.2, – 7.2, . . . (iv) – 10, – 6, – 2, 2, . . .

(v) 3, 3 2,3 2 2,3 3 2,....+ + +  (vi) 0.2, 0.22, 0.222, 0.2222, . . .

(vii) 0, – 4, – 8, –12, . . . (viii)
1 1 1 1, , , ,....
2 2 2 2

− − − −

(ix) 1, 3, 9, 27, . . . (x) a, 2a, 3a, 4a, . . .

(xi) a, a2, a3, a4, . . . (xii) 2, 8, 18, 32,.....

(xiii) 3, 6, 9, 12,.....

6.3 6.3 6.3 6.3 6.3 A§H$JUqVq` knS=qMn A§H$JUqVq` knS=qMn A§H$JUqVq` knS=qMn A§H$JUqVq` knS=qMn A§H$JUqVq` knS=qMn n dn nX dn nX dn nX dn nX dn nX
CfmZo Zm¡H$argmR>r AO© Ho$cm Am{U Vrcm Zm¡H$ar {_imcr. {VÀ`m n{hë`m _{hÊ`mMm nJma

8000 én ò Amho Am{U àVr df© 500 é. Mr dmT> homVo. Va nmMì`m dfu {VMm _{hUmMm nJma {H$Vr
Agoc?

ho _m{hV H$aÊ`m AJmoXa VrMm Xþgè`m dfm©_Ü ò _{hÊ`mMm nJma {H$Vr Agoc ho AJmoXa nhmdo
cmJUma

ho (8000 + 500)é. = 8500é.Agoc.
`mM à_mUo AJmoXaÀ`m dfm©À`m nJmam_Ü ò 500 é. {_idV AmnU {VMm 3 è`m, 4Ï`m Am{U

5 ì`m dfm©Mm _{hÊ`mMm nJma _m{hV H$é eH$Vmo.
åhUwZ 3 è`m dfm©À`m _{hÊ`mMm nJma =  (8500 + 500)é.

=   (8000 + 500 + 500)é.
=   (8000 + 2 × 500)é.
=   [8000 + (3 – 1) × 500] ({Vgè`m dfm©gmR>r)
=   9000é.

4 Ï`m dfm©À`m _{hÊ`mMm nJma =   (9000 + 500)é.
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=   (8000 + 500 + 500 + 500)é.

=   (8000 + 3 × 500)é.
=   [8000 + (4 – 1) × 500] é. (4 Ï`m dfm©gmR>r )

=   9500é.
5 ì`m dfm©Mm _{hÊ`mMm nJma =   (9500 + 500)é.

=   (8000+500+500+500 + 500)é.
=   (8000 + 4 × 500)é.
=   [8000 + (5 – 1) × 500] é. (5 ì`m dfm©gmR>r)
=   10000é.

Va Amnë`mcm Aer g§»`mMr `mXr {_ico.
8000, 8500, 9000, 9500, 10000, . . .

`m g§»`m A§H$JUrVr` loT>r AmhoV.
darc Z_wÝ`mcm nmhþZ AmnU {VÀ`m 6 ì`m dfm©Mm _{hÊ`mMm nJma _m{hV H$é eH$Vmo H$m? VgoM

15 ì`m dfm©Mm? g_Om Vr AOwZ hoM Zm¡H$a Agoc Va 25 dfm©Z§Va VrMm _{hÊ`mMm nJma {H$Vr
Agoc? ̀ oWo AmnU _mJrc dfm©À`m _m{hÊ`mMm nJmam_Ü ò 500 én ò {_idV ̀ m dfuÀ`m _{hÊ`mMm
nJma _m{hV H$aVmo. Va `m nÜXVrcm AmnU AOwZ chmZ H$é eH$Vmo H$m? darc à{H«$ òV nJmamcm
_m{hV H$aÊ`mMr nÜXV Amnë`mcm g_Ocr åhUwZ Ë`mMm dmna H$é.

15ì`m dfu _{hÊ`mMm nJma =    14ì`m dfm©Mm _{hÊ`mMm nJma +  500é.

=  
13 times

8000 500 500 500 ... 500 500
⎡ ⎤

+ + + + + +⎢ ⎥
⎢ ⎥⎣ ⎦

�����	����
` `

=  [8000 + 14 × 500]é.
=  [8000 + (15 – 1) × 500] =  15000é

åhUOoM n{hcm nJma + (15 – 1) × dm{f©H$ dmT>
`mM à_mUo 25 ì`m dfu {VMm _{hÊ`mMm nJma

 =[8000 + (25 – 1) × 500] =  20000é.
= n{hcm nJma + (25 – 1) × dm{f©H$ dmT>

`m CXmhaUmìXmao 15 do nX {H$§dm 25 do nX H$go {chmdo `mMr H$ënZm Amnë`mcm Amcr Amho.
`m H$ënZmMm Cn`moJ H$éZ AmVm A§H$JUrVr` loT>rMo  n do nX _m{hV H$é `m.

g_Om a1, a2, a3, . . . hr EH$ A§H$JUrVr` loT>r Amho. Á`mMm n{hcm nX a1 hm a hm Amho Am{U
gm_mÝ` ôX  d Amho Va
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Xþgao nX a2 = a + d = a + (2 – 1) d
{Vgao nX a3 = a2 + d = (a + d) + d = a + 2d = a + (3 – 1) d
Mm¡Wo nX a4 = a3 + d = (a + 2d) + d = a + 3d = a + (4 – 1) d

. . . . . . . .

. . . . . . . .
Z_wÝ`mcm nmhþZ AmnU åhUw eH$Vmo H$s,  ndododododo nX an = a + (n – 1) d.
åhþUZ, n{hco nXn{hco nXn{hco nXn{hco nXn{hco nX  a Am{U gm_mÝ` ôXAm{U gm_mÝ` ôXAm{U gm_mÝ` ôXAm{U gm_mÝ` ôXAm{U gm_mÝ` ôX d Agcoë`m A§H$JUrVr` loT>rMo Agcoë`m A§H$JUrVr` loT>rMo Agcoë`m A§H$JUrVr` loT>rMo Agcoë`m A§H$JUrVr` loT>rMo Agcoë`m A§H$JUrVr` loT>rMo ndo nXdo nXdo nXdo nXdo nX
 an = a + (n – 1) d.

an cm gwÜXm A§H$JUrVr` loT>rMo gm_mÝ` nX åhUVmVcm gwÜXm A§H$JUrVr` loT>rMo gm_mÝ` nX åhUVmVcm gwÜXm A§H$JUrVr` loT>rMo gm_mÝ` nX åhUVmVcm gwÜXm A§H$JUrVr` loT>rMo gm_mÝ` nX åhUVmVcm gwÜXm A§H$JUrVr` loT>rMo gm_mÝ` nX åhUVmV
EH$m A§H$JUrVr` loT>rV m nXo AgVrc Va  am do nX eodQ>Mo nX hmoB©c. Ë`mcm Ho$ìhm Ho$ìhm

l Zo hr gwMdVmV.
A§H$JUrVr` nXm§Zm _m{hV H$aUo:A§H$JUrVr` nXm§Zm _m{hV H$aUo:A§H$JUrVr` nXm§Zm _m{hV H$aUo:A§H$JUrVr` nXm§Zm _m{hV H$aUo:A§H$JUrVr` nXm§Zm _m{hV H$aUo: darc gwÌmMm Cn`moJ H$éZ AmnU A§H$JUrVr` loT>rVrc

{d{^Þ nXo _m{hV H$é eH$Vmo.
H$mhr CXmhaUo nmhw `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3. 5, 1, –3, –7 . . .`m A§H$JUrVr` loT>rMo 10 do nX _m{hV H$am
gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo a = 5, d = 1 – 5 = – 4 Am{U n = 10.

an = a + (n – 1) d
åhUwZ a10 = 5 + (10 – 1) (–4)  = 5 – 36 = –31
åhUwZ {Xcoë`m A§H$JUrVr` loT>rMo 10 do nX – 31 Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4. 21, 18, 15, . . .`m A§H$JUrVr` loT>rMo– 81 ho {H$Vdo nX Amho?
0 `m loUrMo nX Amho H$m? Vw_À`m CÎmamgmR>r H$maUo Úm.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo a = 21, d = 18 – 21 = – 3 Am{U Oa an = – 81Amnë`mcm  n _m{hV H$am`Mo Amho
an = a + ( n – 1) d,
– 81 = 21 + (n – 1)(– 3)
– 81 = 24 – 3n
– 105 = – 3n

åhUwZ      n = 35
åhUwZ {Xcoë`m A§H$JUrVr` loT>rMo – 81 ho 35 do nX Amho.
Z§Va an = 0 Agoc Va  n  cm _m{hV H$amd`mMo Amho.

21 + (n – 1) (–3) = 0,
åhUOo              3(n – 1) = 21
åhUOoM                         n = 8
åhUOo, AmR>do nX ho 0 Amho.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.  3 ao nX 5 Am{U 7 do nX 9 Agcocr A§H$JUrVr` loT>r _m{hV H$am.
gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$ : a3 = a + (3 – 1) d = a + 2d = 5 (1)

Am{U a7 = a + (7 – 1) d = a + 6d = 9 (2)

aofr` g_rH$aUmMr OmoS>r (1) Am{U (2) gmoS>dwU
a = 3, d = 1

åhUwZ, A§H$JUrVr` loT>r 3, 4, 5, 6, 7, . . .

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6.  5, 11, 17, 23, . . . `m g§»`mÀ`m `mXr_Ü ò 301 ho nX Amho H$m `mMr VnmgUr H$am.
gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$ : a2 – a1 = 11 – 5 = 6, a3 – a2 = 17 – 11 = 6, a4 – a3 = 23 – 17 = 6

åhUOo k = 1, 2, 3,cm (ak + 1 – ak) ho gmaIrM Amho. {Xcocr g§»`m ̀ mXr hr A§H$JUrVr` loT>r
Amho.

AmVm, A§H$JUrVr` loT>rcm a = 5  Am{U d = 6.

AmVm, 301 hm `m `mXrV Amho H$m? Zmhr H$m? _m{hV H$amd`mMo Amho. `mcm _m{hV
H$aÊ`mgmR>r 301 hm `m `mXrVrc  n do nX Amho Ago g_Ow åhUwZ an = 301.

Va
an = a + (n – 1) d

åhUwZ 301 `m nXmgmR>r
301 = 5 + (n – 1) × 6

qH$dm 301  = 6n – 1

åhUwZ      n =  
302 151

6 3
=

nU n  ho YZnwUmªH$ AgUo Amdí`H$ Amho.(H$m?)

åhUwZ 301 hm {Xcoë`m g§»`m `mXrVrc nX Zmhr.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7.  3 Zo ^mJ OmUmao {H$Vr XmoZ A§H$s g§»`m AmhoV.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : 3 Zo ^mJ OmUmè`m XmoZ A§H$s g§»`mMr `mXr
12, 15, 18, . . . , 99

ho A§H$JUrVr` loT>r Amho H$m? hmò , òWo a = 12, d = 3, an = 99.

åhUwZ an = a + (n – 1) d,
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Va 99 = 12 + (n – 1) × 3

åhUwZ 87 = (n – 1) × 3

åhUwZ n – 1 = 
87 29
3

=

åhUwZ n = 29 + 1 = 30 (åhUwZ 99 ho 30 do nX Amho.)

åhUwZ VoWo 3 Z.o ^mJ OmUmao 30 XmoZ A§H$s g§»`m AmhoV.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8.  10, 7, 4, . . ., – 62 `m A§H$JUrVr` loT>rV eodQ> nmgwZ 11 do nX _m{hV H$am.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo a = 10, d = 7 – 10 = – 3, l = – 62,

OoWo l = a + (n – 1) d

eodQ>nmgwZ 11 do nX _m{hV H$aÊ`mgmR>r Amnë`mcm A§H$JUrVr` loT>r_Yrc EHw$U nXmMr
g§»`m _m{hV H$amdr cmJoc.
åhUwZ – 62 = 10 + (n – 1)(–3)
åhUOoM – 72 = (n – 1)(–3)
åhUOoM n – 1 = 24
qH$dm n = 25

åhUwZ {Xcoë`m A§H$JUrVr` loT>rV EHw$U 25 nXo AmhoV.
Va eodQ> nmgwZ 11 do nX åhUOo n{hë`m nmgwZ Vo 15 do nX hmoVo. (Vo 14 do nX hmoV Zmhr

`mMr Zm|X ¿`m. H$m?)
åhþUZ a15 = 10 + (15 – 1)(–3) = 10 – 42 = – 32
åhUwZ eodQ>nmgwZ 11 do nX – 32 Amho.

gwMZmgwMZmgwMZmgwMZmgwMZm : darc loT>rV gwédmVr nmgwZ 11 do nX Am{U eodQ> nmgwZ 11 do nX ho gmaIoM -62 Amho
Am{U gm_mÝ` ôX 3 Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9.  1000 é.cm dfm©cm 8% gai ì`mOmZo àVr dfm©À`m eodQ>r hmoUmè`m ì`mOmcm _m{hV
H$am? `m ì`mOmMr `mXr A§H$JUrVr` loT>r hmoVo H$m? Oa A§H$JUrVr` loT>r hmoV Agoc Va 30 ì`m
dfm©À`m eodQ>r homUmè`m ì`mOmcm _m{hV H$am.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : gai ì`mO H$go H$mT>mdo `mMo gwÌ Amnë`mcm _m{hV Amho.

gai ì`mO=  
P R T

100
× ×

åhUwZ 1ë`m dfm©À`m eodQ>r hmoUmao ì`mO =  
1000 8 1

100
× ×

 é.=  80 é.

Xþgè`m dfm©À`m eodQ>r hmoUmao ì`mO =  
1000 8 2

100
× ×

 é.=  160 é.
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{Vgè`m dfm©À`m eodQ>r hmoUmao ì`mO = 
1000 8 3

100
× ×

 é.=  240 é.

`mM à_mUo, 4 Ï`m, 5ì`m,.....dfm©À`m eodQ>r hmoUmè`m ì`mOmcm AmnU _m{hV H$é eH$Vmo.
åhUwZ 1ë`m, 2è`m, 3è`m..... dfm©À`m eodQ>r hmoUmao ì`mO AZwH«$_o

80, 160, 240, . . .

darc `mXrV XmoZ H«$_dma nXmMm \$aH$ 80 Amho. Am{U hr A§H$JUrVr` loT>r Amho.

d = 80 gwÜXm  a = 80.
30 ì`m dfm©À`m eodQ>r hmoUmar ì`mO _m{hV H$aÊ`mgmR>r Amnë`mcm a30 _m{hV H$amdo cmJoc

AmVm a30 = a + (30 – 1) d = 80 + 29 × 80 = 2400

30 ì`m dfm©À`m eodQ>r hmoUmao ì`mO 2400 én ò.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-10.  EH$m ~JrÀ`mV n{hë`m am§JoV 23 JwcmdmMo PmS>, Xþgè`m am§JoV 21, {Vgè`m am§JoV 19
.....  eodQ>À`m am§JoV 5 Jwcm~mMo PmS> AmhoV. Va ~JrÀ`mV EHw$U {H$Vr am§Jm AmhoV?

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : 1ë`m, 2è`m, 3è`m....eodQ>À`m am§JoVrc PmS>mMr g§»`m AZwH«$_o
23, 21, 19, . . ., 5

hr A§H$JUrVr` loT>r Amho.(H$m?)

g_Om ~JrÀ`mVrc am§JmMr g§»`m n.

Va a = 23, d = 21 – 23 = – 2, an = 5

åhUwZ an = a + (n – 1) d

5 = 23 + (n – 1)(– 2)

åhUOo – 18 = (n – 1)(– 2)

åhUOo n = 10

åhUwZ, ~JrÀ`mV EHw$U 10 am§Jm AmhoV.
            Aä`mg - 6.2 - 6.2 - 6.2 - 6.2 - 6.2

1. Imcrc VŠË`mVrc [aH$må`m OmJm ^am. òWo A§H$JUrVr` loT>rMo n{hco nX a, gm_mÝ` ôX
d, n do nX an {Xcoco Amho.

H«$.g.H«$.g.H«$.g.H«$.g.H«$.g. a d n an

(i) 7  3 8 . . .

(ii) – 18 . . . 10 0
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(iii) . . . – 3 18 – 5

(iv) – 18.9 2.5 . . . 3.6

(v) 3.5 0 105 . . .

2. _m{hV H$am
(i) 10, 7, 4 ...... `m A§H$JUrVr` loT>rMo 30 do nX

(ii)
13, , 2,.....

2
−

−  `m A§H$JUrVr` loT>rMo 11 do nX

3. Imcrc _m{hV H$am.
(i) a1 = 2;  a3 = 26;  a2_m{hV H$am (ii) a2 = 13;  a4 = 3 ; a1, a3_m{hV H$am

(iii) a1 = 5; a4 = 9
1
2  a2; a3_m{hV H$am (iv) a1 = −4; a6 = 6 ; a2, a3, a4, a5_m{hV H$am

(v) a2 = 38;  a6 = −22 ; a1, a3, a4, a5_m{hV H$am
4.  3, 8, 13, 18, . . . `m A§H$JUrVr` loT>rMo H$moUVo nX  78 Amho?
5. Imcrc A§H$JUrVr` nXm§Mr g§»`m _m{hV H$am.

(i) 7, 13, 19, . . . , 205 (ii) 18, 15
1
2 , 13, ..., −47

6. 11, 8, 5, 2 . . .`m A§H$JUrVr` loT>rV -150 ho nX Amho H$m? VnmgUr H$am.
7. 11 do nX 38 Am{U 16 do nX 73 Agcoë`m A§H$JUrVr` loT>rMo 31 do nX _m{hV H$am.
8. Oa A§H$JUrVr` loT>rMo 3 ao Am{U 9 do nX AZwH«$_o 4 Am{U -8 Amho. Va `m A§H$JUrVr`

loT>rV 17 do nX 10 ì`m nXmnoúmm 7 Zo OmñV Amho. Va gm_mÝ` ôX _m{hV H$am.
9. EH$m A§H$JUrVr` loT>rV 17 do nX 10 ì`m nXmnoúmm 7 Zo OmñV Amho. Va gm_mÝ` ̂ oX _m{hV H$am.

10. XmoZ A§H$JUrVr` loT>rcm gmaIoM gm_mÝ` ̂ oX Amho. Ë`mÀ`m 100 ì`m nXm_Yrc \$aH$ 100
Amho. Va 1000 ì`m nXm_Ü ò {H$Vr \$aH$ Agoc?

11. 7 Zo ^mJ OmUmè`m {H$Vr VrZ A§H$s g§»`m AmhoV?

12. 10 Am{U 250 À`m _YmV {H$Vr 4 Mo JwUH$ AmhoV?

13. 63, 65, 67, . .. Am{U 3, 10, 17, . . . A§H$JUrVr` loT>rMo n, do nX g_mZ AmhoV Va  n cm
_m{hV H$am.

14. 3 ao nX 16 Amho Am{U 7 do nX 5 ì`m nXmnoúmm 12 Zo OmñV Amho. Va A§H$JUrVr` loT>rcm
_m{hV H$am.

15. 3, 8, 13, . . ., 253 A§H$JUrVr` loT>rVrc eodQ> nmgwZ 20 do nX _m{hV H$am.
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16. A§H$JUrVr` loT>rÀ`m 4 Ï`m Am{U 8ì`m nXmMr ~oarO 24 Amho. 6 ì`m Am{U 10 ì`m nXmMr
~oarO 44 Amho. Va A§H$JUrVr` loT>rMo n{hco VrZ nX _m{hV H$am.

17. 5000 é. dfm©À`m nJmamda gwã~mamd Zo 1995 _Ü ò H$m_ H$aUo gwédmV Ho$cr. Ë`m§Zm àË òH$
dfu nJmamda 200 é. Mr dm{f©H$ dmT> {_imcr. Va H$moUË`m dfu Ë`m§Mm nJma 7000 é.
amhVmo?

6.4 6.4 6.4 6.4 6.4 A§H$JUqVq` _Ü ǹ n{hë`m n n n n n  nXm§Mq ~naqO:
6 ì`m {d^mJmV {Xcoë`m g§X^m©cm nwÝhm {dMmamV KoD$. Ooìhm

ho_mMr _wcJr 1 dfm©Mr hmoVo Voìhm ho_mZo 1000 é. {VÀ`m _wcrÀ`m
n¡emÀ`m S>ãã`mV Q>mH$cr. Xþgè`m dmT>{Xdgmcm 1500 é. {Vgè`m
dmT>{Xdgmcm 2000 é. Q>mH$co Am{U `mM nÜXVrZo VrZo n¡eo Q>mH$Uo
Mmcw R>odco. Va Ooìhm ho_mMr _wcJr 21 dfm©Mr hmoB©c Voìhm n¡emÀ`m
S>ãã`mV {H$Vr én ò O_m hmoVrc?

AmVm, n{hë`m, Xþgè`m, {Vgè`m, .... dmT>{Xdgmcm R>odcocr
a¸$_ AZwH«$_o1000, 1500, 2000, 2500, . . . Ago {VÀ`m 21 ì`m
dmT>{Xdgm n ª̀V Mmcw R>odcr. 21 ì`m dmT>{Xdgm Z§Va noQ>rVrc a¸$_ _m{hV H$aÊ`mgmR>r darc ̀ mXr
21 nXm n ©̀V {chþZ _m{hV H$amdo cmJUma. ho doi dm`m KmcdUmar nÜXV Amho Ago Vwåhmcm dmQ>Vo
H$m? `m noúmm chmZ nÜXVrZo AmnU _m{hV H$é eH$Vmo H$m?

Oa AmnU hr ~oarO H$aÊ`mMr nÜXV _m{hV Ho$cmo Va ho eŠ` Amho.

6.4.1 6.4.1 6.4.1 6.4.1 6.4.1 Jm°g Zn _m{hV Hn$cncq nXm§À`m ~naOnMq nÜXV
Jm°g 10 dfm©Mm AgVm§Zm _m{hV Ho$coco EH$ JUrV AmVm AmnU nmhþ.

Jm°g 10 dfm©Mm AgVm§Zm 1 nmgwZ 100 n ª̀V g§»`mMr ~oarO {H$Vr? åhUwZ
Jm°gcm {dMmaÊ`mV Amco. Jm°gZo Ë`mMo CÎma 5050 åhUwZ gm§JrVco. Ë`mZo
ho CÎma H$gm {Xcm `mMm A§XmO H$am.

S = 1 + 2 + 3 + . . . + 99 + 100

Am{U Z§Va Ë`mZo Ë`m g§»`mZm CcQ>o {c{hco.

S = 100 + 99 + . . . + 3 + 2 + 1

Ë`mZo XmoZ nXm§Zm EH$m_Ü ò EH$ {_idV g_moaMo nX {_idV Joco.

    2S = (100 + 1) + (99 + 2) + . . . + (3 + 98) + (2 + 99) + (1 + 100)
          = 101 + 101 + . . . + 101 + 101 (100 doim) (VnmgUr H$am Am{U MMm© H$am)

åhUwZ S = 
100 101

2
×

 =  5050,     åhUOoM, EHw$U  = 5050.

Carl Fredrich Gauss
(1777-1855) was a great
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6.4.2  6.4.2  6.4.2  6.4.2  6.4.2  A§H$JUqVq` nnnnn      À`m nXm§Mq ~naqO

AmnU gwÜXm a, a + d, a + 2d, . . .loT>rVrc n nXm§Mr ~oarO _m{hV H$aÊ`mgmR>r Jm°gMr
nÜXVrMm dmna H$é `m.

darc A§H$JUrVr` loT>rVrc  n do nX  a + (n – 1) d g_Oco.

darc loT>rVrc n{hco n nXmMr ~oarO Sn g_Ocmo.
∴

 Sn  XmoZ doJù¶m H«$‘mV cr{hë¶mda AmnUmg nS [ ( 1) ] [ ( 2) ] ...a n d a n d a= + − + + − + +

nXm_Ü ò nX {_idV  2Sn =  [2a + (n − 1)d ] + [2a + (n − 1)d ] + .... + [2a + (n − 1)d ]     n

 =  n[2a + (n − 1)d ]  doim)
        =  n(2a + (n − 1)d )

∴ Sn [2 ( 1) ]
2
n a n d= + − [ { ( 1) }]

2
n a a n d= + + −

2
n

=  [n{hco nX + n do nX ] ( )
2

= + n
n a a

Oa A§H$JUrVr` loT>rVrc \$º$ n{hco nX Am{U eodQ>Mo nX _m{hV Agoc Am{U gm_mÝ` ôX
_m{hV Zgoc Voìhm

Sn ( )
2

= + n
n a a `m gwÌmMm dmna H$éZ  Sn _m{hV H$amdo. [H§$dm  Sn ( )

2
n a l= +  òWo ‘l’ hm

eodQ>Mm nX Amho.

ho_mÀ`m _wcrMo én`o:ho_mÀ`m _wcrMo én`o:ho_mÀ`m _wcrMo én`o:ho_mÀ`m _wcrMo én`o:ho_mÀ`m _wcrMo én`o:
AmVm, AmnU nwÝhm Amnë`m àíZmcm {Z[aúmU H$é ho_mÀ`m _wcrMo 1ë`m, Xþgè`m {Vgè`m,

4Ï`m.....dmT>{Xdgmcm noQ>rVrc a¸$_ AZwH«$_o 1000, 1500, 2000, 2500, . . .,

ho A§H$JUrVr` loT>r Amho. AmVm AmnU ho_mÀ`m _wcrÀ`m 21 ì`m dmT>{Xdgm Z§Va {VÀ`m
noQ>rVrc a¸$_cm _m{hV H$é.

òWo, a = 1000, d = 500 Am{U n = 21. gwÌmMm dmna H$éZ

Sn [2 ( 1) ],
2
n a n d= + −

S = 
21[2 1000 (21 1) 500]
2

× + − ×

=  
21[2000 10000]
2

+

nS ( ) ( 2 ) ... ( 1)a a d a d a n d= + + + + + + + −
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   =  
21[12000] 126000
2

=

åhUwZ {VÀ`m 21 ì`m dmT>{Xdgmcm O_m Pmcocr a¸$_ 126000 é.
 S EodOr SnYé. `m _wio {H$Vr nXmMr ~oarO AmnU _m{hV H$aV Amhmo ho g_OVo.

A§H$JUrVr` loT>rÀ`m n{hë`m 20 nXm§À`m ~oaOogmR>r AmnU S20  åhUwZ Xe©dw eH$Vmo. n{hë`m n
nXmÀ`m ~oaOoÀ`m gwÌmV Sn, a, d Am{U n `m Mma ametMm g_mdoe Amho. Oa Amnë`mcm `m n¡H$s
H$moUË`mhr VrZ _m{hV Agoc Va Mm¡Wo _m{hV H$aVm òVo.
gwMZmgwMZmgwMZmgwMZmgwMZm : EH$ A§H$JUrVr` loT>rVrc n{hë`m n nXmMr ~oarO _YwZ n{hë`m (n – 1) nXmÀ`m ~oaOocm
dOm Ho$ë`mZo `m loT>rMo n do nX òVo. åhUOoM an = Sn – Sn – 1.

     hn H$amhn H$amhn H$amhn H$amhn H$am

àË òH$ A§H$JUrVr` loT>r_Ü ò gw{MV Ho$coë`m nXm§À`m g§»`mMr ~oarO _m{hV H$am.

(i) 16, 11, 6 .....;  23 nXo (ii) −0.5, −1.0, −1.5, .....; 10 nXo

(iii)
1 31, , .....,
4 2

− 10 nXo

Imcrc H$mhr CXmhaUo nmhþ `m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-11. A§H$JUrVr` loT>rÀ`m n{hë`m 14 nXm§Mr ~oarO Oa 1050 Agoc Va Ë`mMm n{hcm nX
10 Agoc Va 20 do nX _m{hV H$am.
gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo Sn = 1050; n = 14, a = 10

Sn = [2 ( 1) ]
2
n a n d+ −

1050 = 
14 [2 13 ] 140 91
2

a d d+ = +

910 = 91d

      ∴      d  = 10

       ∴  a20 = 10 + (20 -1) 10 = 200

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-12.   24, 21, 18, . . . `m A§H$JUrVr` loT>rÀ`m EHw$U {H$Vr nXm§Mr ~oarO 78 hmoB©c?
gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo, a = 24, d = 21 – 24 = –3, Sn = 78. g_Om A§H$JUrVr` loT>rÀ`m nXmMr g§»`m
n Voìhm Amnë`mcm n _m{hV H$am`Mr JaO AgVo. Amnë`mcm _m{hV Amho H$s,

Sn = [2 ( 1) ]
2
n a n d+ − åhUwZ 78 [48 ( 1)( 3)] [51 3 ]

2 2
n nn n= + − − = −

qH$dm 3n2 – 51n + 156 = 0
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qH$dm n2 – 17n + 52 = 0

{H§$dm (n – 4)(n – 13) = 0

[H§$dm n = 4 qH$dm 13

 n À`m XmoÝhr qH$_Vr {ñdH$m ©̀ AmhoV. åhUwZ nXm§Mr g§»`m 4 qH$dm 13.

A{^àm`A{^àm`A{^àm`A{^àm`A{^àm` :

1. `m g§X^m©V n[hë`m Mma nXm§Mr ~oarO= n{hë`m 13 nXmM§r ~oarO=78

2. XmoZ CÎmao eŠ` Amho H$maU 5 Vo 13 nXmM§r ~oarO ewÝ` Amho.  a hm YZ Am{U  d hm F$U
Agë`m_wio H$mhr nXo YZ Am{U H$mhr nXo F$U Aë`mZo CÎma ewÝ` òD$ eH$Vo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-13.  ~oarO _m{hV H$am.

(i) n{hë`m1000 Z¡g{J©H$ g§»`mMm  (ii) n{hë`m n Z¡g{J©H$ g§»`m
gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$ :

(i) g_Om S = 1 + 2 + 3 + . . . + 1000

A§H$JUrVr` loT>rÀ`m n{hë`m n nXmÀ`m ~oaOogmR>r Sn = ( )
2
n a l+   gwÌmMm dmna H$éZ

S1000 =  
1000 (1 1000)

2
+  =  500 × 1001 = 500500

åhUwZ n{hë`m 1000 YZ nwUmªH$mMr ~oarO 500500.

(ii) g_Om Sn = 1 + 2 + 3 + . . . + n

òWo a = 1 Am{U eodQ>Mo nX l hm  n Amho.

åhUwZ Sn =
(1 )

2
n n+

  (qH$dm)  Sn = 
( 1)

2
n n +

åhUwZ n{hë`m åhUwZ n{hë`m åhUwZ n{hë`m åhUwZ n{hë`m åhUwZ n{hë`m  n YZ nwUmªH$mMr ~oarOYZ nwUmªH$mMr ~oarOYZ nwUmªH$mMr ~oarOYZ nwUmªH$mMr ~oarOYZ nwUmªH$mMr ~oarO

 Sn =
( 1)

2
n n +

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-14.  {Xcoë`m n nXmÀ`m g§» òÀ`m `mXrVrc n{hë`m 24 nXm§Mr ~oarO _m{hV H$am.
an = 3 + 2n

gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$gmnS =dUwH$ : an = 3 + 2n,

åhUwZ a1 = 3 + 2 = 5
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a2 = 3 + 2 × 2 = 7

a3 = 3 + 2 × 3 = 9

#

g§»`mMr `mXr  5, 7, 9, 11, . . .
òWo 7 – 5 = 9 – 7 = 11 – 9 = 2

hm A§H$JUrVr` loT>r Amho. `mMm gm_mÝ` ôX d = 2 Amho.

S24 _m{hV H$aÊ`mgmR>r Amnë`m Odi n = 24, a = 5, d = 2.

åhUwZ S24 = 
24[2 5 (24 1) 2] 12(10 46) 672
2

× + − × = + =

 åhUwZ, g§»`mÀ`m `mXrVrc n{hë`m 24 nXm§Mr ~oarO 672 Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-15.  EH$m  TV V`ma H$aÊ`mè`m H§$nZrZo {Vgè`m dfu TV Mo 600 g§M V`ma Ho$co Am{U
gmVì`m dfu 700 g§M V`ma Ho$co. g_Om Xa dfu EH$m R>am{dH$ g§» òZo EH$g_mZ CËnÎmr dmT>dcr
Va _m{hV H$am.
(i) n{hë`m dfm©Mr CËnÎmr (ii) 10 ì`m dfuMr CËnÎmr
(iii) n{hë`m gmV dfm©Mr EHw$U CËnÎmr

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : (i) Xa dfu EH$m R>am{dH$ g§» òZo EH$g_mZ CËnÎmr dmT>V Agë`m_wio 1 ë`m, 2 è`m,
3 è`m, ..... dfm©_Ü ò TV g§M V`ma Pmcocr g§»`mMr `mXr A§H$JUrVr` loT>rV AgVo.

n ì`m dfu V`ma Pmcoë`m  TV g§MmMr g§»`mcm  an åhUwZ Xe©dw.

Va a3 = 600 Am{U a7 = 700
{H§$dm a + 2d = 600

Am{U a + 6d = 700

ho g_rH$aU gmoS>{dë`m Z§Va Amnë`m d = 25 Am{U a = 550.

åhUwZ n{hë`m dfu TV g§MmMr CËnÎmr 550 Amho.

(ii) AmVm a10 = a + 9d = 550 + 9 × 25 = 775

åhUwZ 10 ì`m dfu V`ma Pmcoë`m TV g§MmMr g§»`m 775 Amho.

(iii) VgoM    S7 = 
7 [2 550 (7 1) 25]
2

× + − ×

       
7 [1100 150] 4375
2

= + =

åhUwZ, 7 dfm©V TV g§MmMr EHw$U CËnÎmr 4375 Amho.
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           Aä`mg - 6.3 - 6.3 - 6.3 - 6.3 - 6.3

1. Imcrc A§H$J{UVr` loT>r Mr ~oarO _m{hV H$am.
(i) 2, 7, 12, . . ., Vo 10 nXo (ii) –37, –33, –29, . . ., Vo 12 nXo

(iii) 0.6, 1.7, 2.8, . . ., Vo 100 nXo (iv)
1 1 1, , , .....,t

15 12 10 Vo 11 nXo

2. Imcr {Xcoë`mMo ~oarO _m{hV H$am.

(i)
17 10 14 .... 84
2

+ + + + (ii) 34 + 32 + 30 + . . . + 10

(iii) –5 + (–8) + (–11) + . . . + (–230)
3. A§H$JUrVr` loT>r

(i) a = 5, d = 3, an = 50, {Xcoco Amho Va  n Am{U Sn_m{hV H$am.
(ii) a = 7, a13 = 35, {Xcoco Amho Va d Am{U S13_m{hV H$am.
(iii) a12 = 37, d = 3, {Xcoco Amho Va a Am{U S12_m{hV H$am.
(iv) a3 = 15, S10 = 125, {Xcoco Amho Va d Am{U a10_m{hV H$am.
(v) a = 2, d = 8, Sn = 90,{Xcoco Amho Van Am{U an_m{hV H$am.
(vi) an = 4, d = 2, Sn = –14, {Xcoco Amho Va n Am{U a_m{hV H$am.
(vii) l = 28, S = 144, {Xcoco Amho Am{U VoWo EHw$U 9 nXo AmhoV Va a _m{hV H$am.

4. A§H$JUrVr` loT>rMo n{hco Am{U eodQ>Mo nX AZwH«$_o 17 Am{U 350 Amho. Oa gm_mÝ` ôX
9 Agoc Va Ë`m loT>rV EHwU {H$Vr nXo AgVrc Am{U Ë`m EHw$U nXm§Mr ~oarO {H$Vr hmoB©c?

5. EH$m A§H$JUrVr` loT>rMo Xþgao Am{U {Vgao nX AZwH«$_o 14 Am{U 18 Amho Va ̀ m A§H$JUrVr`
loT>rÀ`m n{hë`m 51 nXm§Mr ~oarO _m{hV H$am.

6. Oa EH$m A§H$J{UVr` loT>rMr n{hë`m 7 nXm§Mr ~oarO 49 Am{U 17 nXm§Mr ~oarO 289 hmoVo.
Va n{hë`m n nXm§À`m ~oaOocm _m{hV H$am.

7.  a1, a2, . . ., an, . . . ho A§H$J{UVr` loT>r Amho ho XmIdm ̀ oWo a5 Mr ì`m»`m Imcr {Xco Amho.
(i) an = 3 + 4n (ii) an = 9 – 5n
àË òH$ g§X^m©V n{hë`m 15 nXm§Mr ~oarO _m{hV H$am.

8. EH$m A§H$J{UVr` n{hë`m n nXm§Mr ~oarO Oa 4n – n2 Va n{hco nX (n{hco nX S1AgVo
AmR>dU R>odm)H$moUVo? n{hë`m XmoZ nXm§Mr ~oarO {H$Vr? Xþgao nX H$moUVo Amho? ̀ mM n«_mUo
3 ao, 10 do Am{U ndo nX _m{hV H$am.

9. 6 Zo ^mJ OmUmè`m n{hë`m 40 YZ nwUmªH$m§Mr ~oarO _m{hV H$am.
10. EH$m emioV {dÚm{df`H$ g§~§YrV {df`m_Ü ò OmñV àJVr XmIdUmè`m {dÚmÏ`mªZm 700

é.Mo 7 ~úmrgo Úmd`mMo R>a{dco. àË òH$ ~úmrgmMr qH$_V Ë`m g_moa Agcoë`m ~úmrgmÀ`m
qH$_Vrnoúmm 20é.Zo H$_r Amho. Va n«Ë òH$ ~úmrgmMr qH$_V _m{hV H$am.
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loT>r

11. dm ẁ àXþfU H$_r H$aÊ`mgmR>r EH$m emioVrc {dÚmÏ`mªZr emioÀ`m ^modVr PmS>o cmdÊ`mÀ`m
{ZíM` Ho$cm. àË òH$ goŠeZÀ`m {dÚmÏ`u Vo Á`m dJm©V {eH$V AmhoV Ë`m g§»`m EodT>o PmS>o
Ë`m§Zr cmdmdrV. åhUOoM 1ë`m dJm©Vrc EH$m goŠegZÀ`m {dÚmÏ`mªZr EH$ PmS>, Xþgè`m
dJm©Vrc EH$m goŠeÀ`m {dÚmÏ`mªZr 2 PmS>o `m n«_mUo 12 dr dJm©n ª̀V cmdmdo Agm Ë`m§Zr
{ZpíM` Ho$cm. Va àË òH$ dJm©V VrZ goŠeZ AmhoV
Va Ë`m§Zr cmdcocr EHw$U PmS>o {H$Vr?

12. AY© dVw©imV EH$ MH«$H$ma V`ma H$aÊ`mV Amco.
Ë`mV XmI{dë`mn«_mUo AY© dVw©imMo H|$Ð A nmgwZ
gwédmV hmoD$Z  A ,B Odi ~XcV Amho. åhUOoM
n{hco AY© dVw©imMo H|$Ð A Xþgè`m AY©dVw©imMo H|$Ð B
{Vgè`m AY© dVw©imMo H|$Ð A Am{U AY©dVw©imMo {ÌÁ`m
AZwH«$_o 0.5 go._r.1.0 go._r., 1.5 go._r.,2.0 g|._r. ... `mà_mUo EHw$U 13 AY©dVw©imZo

V`ma hmoUmè`m Aem MH«$mH$mamMr EHw$U cm§~r {H$Vr? (
22
7

π = ¿`m)

[gwMZmgwMZmgwMZmgwMZmgwMZm : H«$_dma AY©dVw©imMr cm§~r l1, l2, l3, l4, . Am{U `mMo H|$Ð AZwH«$_o A, B, A, B, . . ., ]

13. 200 cmH$S>mÀ`m Am|S>Š`mMr aMZm Imcrc n«_mUo Ho$cocr Amho. gdm©V ImcÀ`m am§JoV 20
Am|S>>Ho$, Ë`mÀ`m daÀ`m am§JoV 19 Am|S>Ho$ nwÝhm Ë`mÀ`m daÀ`m am§JoV 18 Amo§S>Ho$... Va Aem
àH$mao 200 Am|S>Ho$ R>odÊ`mgmR>r {H$Vr am§Jo hmoVmV Am{U gdm©V daÀ`m am§JoV {H$Vr Am|S>Ho$
AmhoV?

14. ~mXcr Am{U ~m°cÀ`m ñnY©oV n{hë`m ~m°cnmgwZ 5 _r. A§Vamda ~mXcr R>odcr Am{U BVa
~m°c gai aofoV àË òH$r 3 _r. A§Vamda R>odm. EHw$U 10 ~m°c R>odm.

`m IoimV ^mJ KoUmè`m ì`º$sZo gwédmVrcm ~mXcr OdiwZ OmD$Z n{hë`m ~m°c CMcmdm.
_mJo OmV OmV ~mXcrV Q>mH$mdm, nwÝhm ~mXcr Odi OmD$Z Xþgam ~m°c AmUwZ ~mXcrV
Q>mH$mdm. Aem àH$mao gd© ~m°c (Xhm ~m°c) Q>mH$Ê`mè`m ì`º$sZo {H$Vr A§Va H$mnco?
[gwMZmgwMZmgwMZmgwMZmgwMZm : n{hcm Am{U Xþgam ~m°c KoD$Z Q>mH$Ê`mgmR>r ì`º$sZo H$mncoco A§Va AZwH«$_o 2 × 5
+ 2 × (5 + 3)]

5 m 3 m 3 m

3

1

2

4

A B
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6.5  6.5  6.5  6.5  6.5  ^w{_Vq` knS=q (GGGGGEOMETRICEOMETRICEOMETRICEOMETRICEOMETRIC P P P P PROGRESSIONSROGRESSIONSROGRESSIONSROGRESSIONSROGRESSIONS)))))

Imcrc `mXr {dMmamV KoD$

(i) 30, 90, 270, 810 ..... (ii)
1 1 1 1, , , .....
4 16 64 256

(iii) 30, 24, 19.2, 15.36, 12.288

darc `mXrV Vwåhr nwT>Mo nX {chþ eH$Vm H$m?
(i) _Ü ò, Ë`mMm àË òH$ nX hm Ë`mÀ`m _mJÀ`m nXmcm 3 Zo JwUë`mZ§Va Amcocm Amho.

(ii) _Ü ò, Ë`mMm àË òH$ nX hm Ë`mÀ`m _mJÀ`m nXmcm 1
4 Zo JwUë`mZ§Va Amcocm Amho.

(iii) _Ü ò, Ë`mMm àË òH$ nX hm Ë`mÀ`m _mJÀ`m nXmcm 0.8 Zo JwUë`mZ§Va Amcocm Amho.
darc gd© ̀ mXrV Amnë`mcm Ago {XgVo H$s, _mJrc g§» òcm EH$m R>am{dH$ g§» òZo JwUë`mZ§Va

{_imcoë`m H«$_dma g§»`m AmhoV. Aem g§»`mÀ`m `mXrcm ŵ{_Vr` loT>r Geometric Progression
(G.P.) Ago åhUVmV.
`m R>am{dH$ g§» òcm Ë`m ̂ w{_Vr` loT>rMo gm_mÝ` JwUmoÎma ‘r’ åhUVmV. åhUwZ darc CXmhaU  (i), (ii),

(iii) _Ü ò gm_mÝ` JwUmoÎma 3, 
1
4 , 0.8  Amho.

ŵ{_Vr` loT>rÀ`m n{hë`m nXmcm a Am{U gm_mÝ` JwUmoÎma r Zo Xe©dw. ŵ{_Vr` loT>rÀ`m
{Z`_mZwgma Xþgao nX _m{hV H$aÊ`mgmR>r Amnë`mcm gm_mÝ` JwUmoÎma  r Zo n{hë`m nXmcm JwUmH$ma
H$amdo cmJUma. òWo a ≠ 0, r ≠ 0 Am{U r ≠ 1

∴ Xþgao nX = ar
{Vgao nX =  ar . r = ar2

∴  a, ar, ar2  ..... `mcm ŵ{_Vr` loT>rMo gm_mÝ` én åhUVmV.
darc ŵ{_Vr` loT>r_Ü ò H$moUË`mhr XomZ nXm_Yrc JwUmoÎma ‘r’

åhUOo
2

..........ar ar r
a ar

= = =

Oa AmnU ̂ w{_Vr` loT>rMo n{hco nX a1Am{U Xþgao nX a2 ..... Va n do nX an åhUwZ Xe©{dVmo.

Va   2 3

1 2 1
......

−

= = = =n

n

a a a r
a a a

∴   a1, a2, a3 .... an ... ̀ m g§»`mÀ`m ̀ mXrV Oa àË òH$ nX ewÝ` Zgoc Va ̀ mcm ̂ w{_Vr` loT>r
åhUVmV.

1

n

n

a r
a −

= 1r ≠

òWo  n ho Z¡g[J©H$ g§»`m Amho Am{U n > 2.
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 hn H$am hn H$am hn H$am hn H$am hn H$am

Imcrc n¡H$s H$moUVo ŵ{_Vr` loT>r Zmhr. Vo _m{hV H$am.
  1. 6, 12, 24, 48, ..... 2. 1, 4, 9, 16, ......

  3. 1, −1, 1, −1, ..... 4. −4, −20, −100, −500, .....

^w{_Vr` loT>rMo AmUIr H$mhr CXmhaUo:^w{_Vr` loT>rMo AmUIr H$mhr CXmhaUo:^w{_Vr` loT>rMo AmUIr H$mhr CXmhaUo:^w{_Vr` loT>rMo AmUIr H$mhr CXmhaUo:^w{_Vr` loT>rMo AmUIr H$mhr CXmhaUo:

(i) EH$ ì`º$s Ë`mÀ`m Mma {_Ìm§Zm nÌ {c{hco. Ë`m§Zm gwÜXm Ago nÌ Ë`m§À`m Mma {_Ìm§Zm
{c{hÊ`mg gm§JrVco. hr gmIir AemM n«H$mao Mmcw Agoc n{hcm, Xþgam, {Vgam, Mm¡Wm....
ñWm`rVrc nÌmMr g§»`m AZwH«$_o

1, 4, 16, 64, 256 ..............

(ii) 500 é.cm dfm©cm 10% MH«$dmT> ì`mOmZo EH$ ~°Ho$V ~MV Ho$coë`m n{hë`m, Xþgè`m,
{Vgè`m....dfm©À`m eodQ>r hmoUmao a¸$_ AZwH«$_o

550, 605, 665.5 ......

(iii) {Xcoë`m Mm¡agmÀ`m ~mOwÀ`m _Ü`q~Xþcm OmoSw>Z EH$ Mm¡ag
H$mT>co. Xþgè`m Mm¡agmÀ`m ~mOwÀ`m _Ü`q~Xþcm OmoSw>Z
{Vgao Mm¡ag H$mT>co. hr n«{H«$`m A§ZV nUo Mmcw R>odcr.
Oa n{hë`m Mm¡agmMr ~mOw 16 go._r. Agoc Va n{hë`m,
Xþgè`m, {Vgè`m, .... Mm¡agmMo úmoÌ\$i AZwH«$_o

256, 128, 64, 32, .....

(iv) EH$m KS>çmirMm XmocH$mMm n{hcm XmocZH$m§V Ho$cocm
dH«$/MmnmMr cm§~r 18 g§o._r. Amho. Ë`mZ§Va àË òH$
XmocZH$m§V V`ma homUmè`m MmnmMr cm§~r Ë`mÀ`m AmYrÀ`m XmocZH$m§V
V`ma hmoUmè`m MmnmÀ`m cm§~rMo 0.9 ^mJ Amho. Va n{hco, Xþgao,
Vrgao,.... XmocZmZo V`ma Pmcoë`m MmnmMr cm§~r AZwH«$_o.(go._r._Ü ò)

18, 16.2,  14.58, 13.122......

     {dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am{dMma H$am - MMm© H$am

  1. darc àË òH$ ŵ{_Vr` loT>r H$m Amho. ñnîQ> H$am.

   2. ŵ{_Vr` loT>r {df`r _m{hV H$aÊ`mgmR>r Amnë`mcm {H$Vr {H$_mZ _m{hVrMr Amdí`H$Vm Amho?
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AmVm, ̂ w{_Vr` loT>r H$er V`ma hmoVo ̀ m {dfr {eHw$ ̀ m. Ooìhm n{hco nX ‘a’ Am{U gm_mÝ`
JwUmoÎma ‘r’ {Xcoco AgVo. Am{U VgoM {Xcocr g§»`mMr hr ̂ w{_Vr` loT>r Amho H$r Zmhr ̀ mMr VnmgUr
H$go H$amdo Vo nU {eHw$ `m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-16.  Oa n{hco nX a = 3 Am{U gm_mÝ` JwUmoÎma r = 2 Va ŵ{_Vr` loT>r {chm.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ :  ‘a’  ho n{hco nX Agë`m_wio Vo gwédmVrcm {chþ.

Amnë`mcm _m{hV Amho H$s, ̂ w{_Vr` loT>r _Ü ò n«Ë òH$ _mJÀ`m nXmcm gm_mÝ` JwUmoÎma ‘r’
Zo JwUwZ H«$_dma g§»`m {chë`m OmVmV. åhUwZ åhUOo Xþgao nX òB©c. Amnë`mcm n{hë`m nX a = 3
cm gm_mÝ` JwUmoÎma r = 2 Zo JwUmdo cmJoc.

∴  Xþgao nX  = ar  = 3 ×2 = 6 (∵  n{hco nX ×  gm_mÝ` JwUmoÎma )

`mM à_mUo Vrgao nX = Xþgao nX ×  gm_mÝ` JwUmoÎma
= 6 × 2 = 12

Oa AmnU `mM n«H$mao à{H«$`m Mmcw R>odcr Va Amnë`mcm Imcrc ŵ{_Vr` loT>r {_iVo.
3, 6, 12, 24,..... .

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-17.Oa  a  = 256,   r = 
1

2
− Va ŵ{_Vr` loT>r {chm.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : ŵ{_Vr` loT>rMo gm_mÝ` én = a, ar, ar2, ar3, .....

= 256, 256
1

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

,  256
21

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

, 256
31

2
−⎛ ⎞

⎜ ⎟
⎝ ⎠

= 256, −128, 64, −32 ......

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-18.   25,  −5,  1, 
1

5
−  `m ŵ{_Vr` loT>rMo gm_mÝ` JwUmoÎma _m{hV H$am.

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : gm_mÝ` JwUmoÎma a1, a2, a3 .... g_mÝ` JwUmoÎma   32

1 2
.....aar

a a
= = =

òWo a1 = 25,  a2 = −5, a3 = 1.

åhUwZ gm_mÝ` JwUmoÎma 5 1 1
25 5 5

r − −
= = =

−
.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-19.   Imcrc n¡H$s H$moUVr g§»`mMr `mXr hr ŵ{_Vr` loT>r Amho?
(i) 3, 6, 12, ..... (ii) 64, −32, 16,

(iii)
1 1 1, , ,......
64 32 8
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gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : (i)Oa àË òH$ nX ewÝ` Zgoc Am{U 32

1 2 1
..... n

n

a aa r
a a a −

= = = Va Amnë`mcm _m{hV

Amho H$s, a1, a2, a3, .....an ..... `m g§»`mÀ`m `mXrcm ŵ{_Vr` loT>r åhUVmo.

òWo gd© nXo ewÝ` ZmhrV

2

1

6 2
3

a
a

= =   Am{U

3

2

12 2
6

a
a

= =

åhUOo 32

1 2
2aa

a a
= =

åhUwZ {Xcocr `mXr hr ŵ{_Vr` loT>r Amho. Á`mMm gm_mÝ` JwUmoÎma 2 Amho.
(ii) gd© nXo ewÝ` ZmhrV

2

1

32 1
64 2

a
a

− −
= =

Am{U 3

1

16 1
32 2

a
a

−
= =

−

32

1 2

1
2

aa
a a

−
∴ = =

åhUwZ {Xcocr `mXr hr ŵ{_Vr` loT>r Amho. Á`mMm gm_mÝ` JwUmoÎma 1
2
−  Amho.

(iii) gd© nXo ewÝ` ZmhrV

2

1

1
32 21
64

a
a

= =

3

2

1
8 41
32

a
a

= =

òWo   32

1 2

aa
a a

≠

åhUwZ {Xcocr `mXr ŵ{_Vr` loT>r Amho.
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               Aä`mg - 6.4 - 6.4 - 6.4 - 6.4 - 6.4

1. Imcrc H$moUË`m g§X^m©Vrc g§»`mMr `mXr ŵ{_Vr` loT>rMo homVo?

(i) e_ucm Mm n{hë`m dfm©Mm nJma 5,00,000 é. Amho Am{U {Vcm Xa dfu 10%
Mr dm{f©H$ dmT> {_iVo.

(ii) 30 nm`è`m Agcoë`m EH$m XmXaÀ`m gdm©V ImcMr nm`ar ~m§Ym`cm 100 {dQ>m
cmJVmV. Ë`m nwT>À`m àË`oH$ H«$_dma nm`arcm  _mJrc nm`ar noúmm 2 {dQ>m H$_r
cmJVmV. Va Ë`m àË òH$ nm`ar ~m§YÊ`mgmR>r Amdí`H$ Agcoë`m {dQ>m§Mr g§»`m

(iii) 24 go._r. ~mOw Agcoë`m
EH$m g_^wO {ÌH$moUmÀ`m
_Ü`q~Xþcm Om oS w >Z X þga o
{ÌH$moU V`ma Ho$co, nwÝhm
Ë`mÀ`m _Ü`{~§Xþcm OmoSw>Z
{Vgao {ÌH$moU V`ma Ho$co. hr
à{H«$`m A§ZV nUo Mmcw R>odcr.
n{hcr, Xþgar, Vrgar,....
{ÌH$moUmMr n[a_rVr

2. n{hco nX ‘a’ Am{U gm_mÝ` JwUmoÎma ‘r’ {Xcoco Amho Va ̂ w{_Vr` loT>rMr VrZ nXo _m{hV H$am

(i) a = 4;   r = 3 (ii) 5a = ;  1
5

r =

(iii) a = 81;  r = 
1

3
−

(iv)
1
64

a = ;   r = 2

3. Imcrc n¡H$s H$moUVo ŵ{_Vr` loT>r _Ü ò Amho? Oa Vo ŵ{_Vr` loT>r Agoc Va nwT>rc VrZ
nXo _m{hV H$am?

(i) 4, 8, 16 ..... (ii)
1 1 1, , .....
3 6 12

−

(iii) 5, 55, 555, .... (iv) −2, −6, −18 .....

(v)
1 1 1, , .....
2 4 6 (vi) 3, −32, 33, .....

(vii)
1, 1, ,.....x
x (viii)

1 8, 2, .....
2 2

−

(ix) 0.4, 0.04, 0.004, .....

4. x, x + 2, x + 6 ho ^w{_Vr` loT>rMo H«$_dma nXo AmhoV Va x _m{hV H$am?

24 cm 24 cm

24 cm
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6.6 6.6 6.6 6.6 6.6 ^w{_Vq` knS=qMn ^w{_Vq` knS=qMn ^w{_Vq` knS=qMn ^w{_Vq` knS=qMn ^w{_Vq` knS=qMn      nnnnn dn nX: dn nX: dn nX: dn nX: dn nX:
EH$ J{UV nmhþ. à{V Vmgmcm 3 nQ> dmT>Umam EH$ amoJO§Vw Amho. Oa gwédmVrcm 30 amoJO§Vw

Agoc Va 4 Ï`m VmgmV amoJO§VwMr g§»`m {H$Vr hmoB©c?

Amnë`mcm gwédmVrcm Xþgè`m VmgmV {H$Vr hmoVrc ho nmhmdo cmJUma

H$maU n«Vr Vmgmcm ho {VßnQ> homVmV.

Xþgè`m Vmgm_Ü ò amoJO§VwMr g§»`m = 3 × n{hë`m VmgmVrc amoJO§VwMr g§»`m
= 3 × 30 = 30 × 31

= 30 × 3(2-1)

= 90

{Vgè`m Vmgm_Ü ò amoJO§VwMr g§»`m = 3 × Xwgè`m VmgmVrc amoJO§VwMr g§»`m
= 3 × 90 = 30 × (3×3)

= 30 × 32 =  30 × 3(3-1)

= 270

Mm¡Ï`m Vmgm_Ü ò amoJO§VwMr g§»`m = 3 × {Vgè`m VmgmVrc amoJO§VwMr g§»`m
= 3 × 270 = 30 × (3×3×3)

= 30 × 33 = 30 × 3(4-1)

= 810

Amnë`mcm g§»`mMr `mXr {_iVo.
30, 90, 270, 810, ....

`m g§»`m ŵ{_Vr` loT>rV AmhoV.(H$m?)
AmVm, da V`ma Pmcoë`m Z_wÝ`mH$S>o nmhþ, 20 ì`m Vmgm_Ü ò amoJO§VwMr g§»`m Vwåhr _m{hV

H$é eH$Vm H$m?

darc Z_wÝ`mdéZ ~°ŠQ>oar`m g§»`m H$er _m{hV H$amdr `mMr WmoS>r\$ma H$ënZm Vwåhmcm
Amcocr Amho. hmM Z_wZm dmnéZ AmnU 20 ì`m Vmgm_Yrc amoJO§VwMr g§»`m JUZm H$é `m.

{dgmì`m VmgmV ~°ŠQ>oar`mMr g§»`m=
19

X X X....X30 (3 3 3)
terms

��	�
  = 30 × 319

= 30 × 3(20-1)

ŵ{_Vr` loT>rMo 25 do nX, 35 do nX BVa nX Am{U n do H$go _m{hV H$amdo ̀ m CXmhaUmdéZ
Vwåhmcm H$mhr H$ënZm Amcr AgocM.
g_Om a1, a2, a3 ...ho ̂ w{_Vr` loT>rV AmhoV. ̀ oWo n{hco nX a1 hm a Am{U gm_mÝ` JwUmoÎma ‘r’ Amho.
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Va Xþgao nX   a2 = ar = ar(2-1)

Vrgao nX a3 = a2×r = (ar) × r = ar2 = ar(3-1)

Mm¡Wo nX a4 = a3×r = ar2 × r = ar3 = ar(4-1)

................................................

................................................ n do

Z_wÝ`mcm nmhþZ AmnU Ago åhUw eH$Vmo H$s, nX an = arn-1

åhUwZ n{hco nX a Am{U gm_mÝ` JwUmoÎma  ‘r’ Agcoë`m ŵ{_Vr` loT>rMo n do nX an = arn-1.

H$mhr CXmhaUo {dMmamV KoD$ `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-20.  ŵ{_Vr` loT>rMr 20 do Am{U n do nX _m{hV H$am. 5 5 5, , .......
2 4 8

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo  a = 
5
2  Am{U   

5
14

5 2
2

r = =

Va
19

20 1
20 20

5 1 5
2 2 2

a ar − ⎛ ⎞= = =⎜ ⎟⎝ ⎠

Am{U
1

1 5 1 5
2 2 2

n
n

n na ar
−

− ⎛ ⎞= = =⎜ ⎟
⎝ ⎠

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-21.   2,  2 2 , 4 .....  `m ŵ{_Vr` loT>rMo H$moUVo nX 128 Amho?

gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : òWo  a = 2    r = 
2 2 2

2
=

g_Om 128 ŵ{_Vr` loT>rMo n do nX 128 Amho.
Va an = arn−1 = 128

12.( 2) 128n− =

1( 2) 64n− =

1
62(2) 2

n−

=

SCERT TELA
NGANA



1 5 91 5 91 5 91 5 91 5 9

Vnc§JmZm emgZmV\}$ _mn\$V {dVaU 2020-21

loT>r

⇒   
1 6

2
n −

=

∴ n = 13.

åhUwZ ŵ{_Vr` loT>rMo 13 do nX 128 Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-22.   ŵ{_Vr` loT>r_Ü ò 3 ao nX 24 Am{U 6 do nX 192 Amho Va 10 do nX _m{hV H$am.
gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$gmnS=dUwH$ : `oWo a3 = ar2 = 24 ...(1)

a6 = ar5 = 195 ...(2)

(2) cm (1)Zo ^mJ XoD$Z  
5

2
195
24

ar
ar

=

⇒   r3 = 8 = 23

⇒    r  = 2

(1) _Ü ò r = 2  à{VúmonrV H$éZ Amnë`mcm a = 6 {_iVo.
∴  a10 = ar9 = 6(2)9  = 3072.

          Aä`mg-6.5-6.5-6.5-6.5-6.5

1. àË òH$ ŵ{_Vr` loT>rMo gm_mÝ` JwUmoÎma ‘r’ _m{hV H$éZ an _m{hV H$am.

(i)
3 3 33, , , .........
2 4 8 (ii) 2, −6, 18, −54

(iii) −1, −3,  −9, −27 .... (iv)
4 85, 2, , .........
5 25

2. 5, 25, 125, ..... `m ŵ{_Vr` loT>rMo 10 do Am{U  n do nX _m{hV H$am.

3. Imcrc àË òH$ ŵ{_Vr` loT>rMo gw{MV Ho$coco nX _m{hV H$am.

(i) a1 =  9;  
1 ;
3

r =    a7_m{hV H$am (ii) a1 = −12;  
1 ;
3

r =    a6_m{hV H$am

4. ŵ{_Vr` loT>rMo H$moUVo nX?

(i)2, 8, 32, ..... ̂ w{_Vr` loT>rVrc H$moUVo nX 512 Amho?(ii) 3, 3, 3 3 ...... ̂ w{_Vr` loT>rVrc H$moUVo nX 729Amho?

(iii)
1 1 1, , .....
3 9 27  ̂ w{_Vr` loT>rVrc H$moUVo nX 1

2187 Amho?
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5. EH$m ̂ w{_Vr` loT>rMr 8 do nX 192 Amho. gm_mÝ` JwUmoÎma 2 Amho Va 12 do nX _m{hV H$am.

6. EH$m ̂ w{_Vr` loT>rMr 4Wo nX 
2
3  Amho Am{U 7do nX 

16
81Amho. Va ̂ w{_Vr` loT>r _m{hV H$am.

7. 162, 54, 18 ..... Am{U  
2 2 2, , ....
81 27 9  Oa ̀ m XmoÝhr ̂ w{_Vr` loT>rVrc ndo nX g_mZ Agoc

Va n Mr qH$_V _m{hV H$am.

            EnpÀN=H$ Aä`mg
     [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1.  121, 117, 113, . . .`m A§H$J{UVr` loT>rV {H$Vdo nX n{hco F$U nX hmoVo?
[gwMZm :  an < 0 hmoÊ`mgmaIo n qH$_V H$mT>m]

2. A§H$J{UVr` loT>rMo {Vgao Am{U gmVì`m nXmMr
~oarO 6 Am{U JwUmH$ma 8 Amho. Va A§H$J{UVr`
loT>rMm n{hë`m 16 nXm§Mr ~oarO _m{hV H$am.

3. EH$m {gS>rcm 25 nm`è`m AmhoV. nm`è`m§Mr cm§~r
ImcnmgwZ da n ª̀V EH$mM nÜXVrZo H$_r hmoV
Amho. ImcnmgwZ n{hë`m nm`arMr cm§~r 45 g|._r.
Am{U da nmgwZ n{hë`m nm`arMr cm§~r 25 g|._r.

Amho. `m XomÝhrÀ`m _YmV 12
2 _r. A§Va Amho Va

gd© nm`è`m ~ZdÊ`mgmR>r {H$Vr cm§~rMo cmHw$S>
nm{hOo?

[gwMZmgwMZmgwMZmgwMZmgwMZm : nm`è`m§Mr g§»`m =  250 1
25

+ ]

4. H$mhr Ka EH$m am§JoV AmhoV. ̀ mcm 1 Vo 49 n ª̀VÀ`m
g§»`m XoÊ`mV Amë`m. H$moUË`mhr EH$m Kamcm {Xcoë`m
g§»`mcm x g_Ow `m Kam AJmoXa Agcoë`m Kam§À`m
EHw$U g§»`mcm Z§Va AgUmè`m EHw$U KamÀ`m g§» òcm
g_mZ hmoB©c Agm Ë`m Kamcm  x åhUwZ XmIdm. Am{U x Mr qH$_V _m{hV H$am.
[gwMZmgwMZmgwMZmgwMZmgwMZm : Sx – 1 = S49 – Sx]

5. Imcrc AmH¥$VrV XmI{dë`mn«_mUo EH$m \w$Q>~m°c J«m§D$S> _Ü ò 15 nm`è`m AgUmar EH$ gmonmZ

(XmXa) Amho. ̀ m _Yrc àË òH$ nm`arMr cm§~r 50 _r. Am{U é§Xr 1
2 _r. Amho. n{hcr nm`ar

25 cm

45 cm

12
2

m

25 cm
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O_rZrnmgwZ 1
4 _r. C§Mrda Amho Am{U àË òH$ nm`ar Ë`mÀ`m g_moa Agcoë`m nm`arcm 1

4 _r.

C§Mrda Agcoë`m Ë`m nm`è`m§À`m gmonmZmcm (XmXacm) ~m§YÊ`mgmR>r H$m±H«$sQ>Mo KÅ> {dQ>m§Mo
EHw$U {H$Vr KZ\$i Amdí`H$ Amho?

[gwMZmgwMZmgwMZmgwMZmgwMZm : n{hcr nm`ar ~m§YÊ`mgmR>r nm{hOo Agcoco H$m±H«o$Q> Mo KZ\$i = 1 1 50
4 2

× × _r3]

6. EH$m H$m_mcm nwU© H$aÊ`mgmR>r 150 _Owa cmdÊ`mV Amco. Va Xþgè`m {Xder 4 _Owa
H$m_mcm òUo ~§X Ho$co. Vrgè`m {Xder nwÝhm 4 _Owa ~§X Pmco. XaamoO Ago hmoV Agë`mZo
Vo H$m_ nwU© hmoÊ`mgmR>r AmUIr 8 {XdgmMr JaO nS>cr. Va Vo H$m_ nwU© hmoÊ`mgmR>r EHw$U
{H$Vr {Xdg cmJco?
[H$m_ nwU© hmoÊ`mgmR>r cmJUmao {Xdg Oa ‘x’ Va

8150 [2 150 ( 8 1)( 4)]
2

xx x+
= × + + − −

[CÎma:  x = 17 ⇒   x + 8 = 17 + 8 = 25]

7. EH$m _erZMr qH$_V 5,00,000 é. Oa n{hë`m dfu `mMr qH$_VrV 15% Zo KQ> Pmcr,

Xþgè`m dfu 13
1
2 % Zr KQ>, {Vgè`m dfu 12% Zo......`mM àH$mao KS>V Agoc Va 10

dfm©Z§Va Ë`mMr [H§$_V {H$Vr amhrc? {Xcocr Q> o̧$dmar gwédmVrcm {H$_Vr daM cmdÊ`mV
Amcr.

[EHw$U KQ> = 15 + 13
1
2 +12+....10 nX

10S [30 13.5] 82.5%
2n = − =

∴  10 dfm©Z§Va Ë`mMr qH$_V  =100 − 82.5 = 17.5  åhUOoM 17.5% cm 5,00,000

1 m
4

1 m
2 50

m
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          AmnU H$m` MMm© Hn$cq.
     `m YS`mV AmnU H$m` {eH$cmo Imcrc _wÔo nmhþ `m.

1. EH$m g§»`m `mXrV n{hë`m nXm ì`Vr[aº$ àË òH$ _mJrc nXm_Ü ò EH$ R>am{dH$ g§»`m
{_idë`m Z§Va àË òH$ nX {_iVo Aem g§»`mÀ`m `mXrcm A§H$J{UVr` loT>r åhUVmV.
R>am{dH$ g§» òcm gm_mÝ` ôX d  åhUVmV.

A§H$J{UVr` loT>rVrc nX H«$_mZo a, a + d, a + 2d, a + 3d, . . .

2. a1, a2, a3, . . . g§»`mÀ`m `mXrV a2 – a1, a3 – a2, a4 – a3, . . .,  qH$_Vrcm g_mZ Agcocm
åhUOo ak + 1 – ak  kMr [H§$_V pñWa Agoc Va Ë`mcm A§H$J{UVr` loT>r åhUVmV.

3. n{hco nX  a Am{U gm_mÝ` ̂ oX d Agcoë`m A§H$J{UVr` loT>rMo  ndo nX an = a + (n – 1) d.

4. A§H$J{UVr` loT>rV n{hë`m n  nXmMr ~oarO

S [2 ( 1) ]
2
n a n d= + −

5. EH$m A§H$JUrVr` loT>rVrc eodQ>À`m nXmMr ~oarO l Agë`mg nXm§Mr ~oarO

òWo n nXm§Mr g§»`m

S ( )
2
n a l= + .

6. EH$m g§»`mÀ`m `mXrV n{hë`m nXm ì`Vr[aº$ àË òH$ _mJrc nXmcm EH$m R>am{dH$ g§»`mZo
JwUë`m Z§Va àË òH$ nX {_iVo. Aem g§»`mÀ`m ̀ mXrc ̂ w{_Vr` loT>r åhUVmV. ̀ m R>am{dH$
g§» òcm gm_mÝ` JwUmoÎma‘r’ åhUVmV.
ŵ{_Vr` loT>rMo gm_mÝ` én a, ar, ar2, ar3 ....

7. ŵ{_Vr` loT>rMo n{hco nX  a Am{U gm_mÝ` JwUmoÎma r AgVo Va Ë`mMo n do nX an = arn-1.

gwM{dcncn àH$ën H$m¶©gwM{dcncn àH$ën H$m¶©gwM{dcncn àH$ën H$m¶©gwM{dcncn àH$ën H$m¶©gwM{dcncn àH$ën H$m¶©
1. {Xcocr loT>r A§H$ loT>r Amho H$s Zmhr ho J«rS> nonaÀ¶m gmhmæ¶mZo nS>Vmim H$éZ nhm.

2. J«rS> nona Mm Cn¶moJ H$éZ EH$ A§H$ loT>rVrc n  nXm§Mr ~oarO ‘m{hV H$am.
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7.1 7.1 7.1 7.1 7.1 àñVmdZm

Vwåhmcm _m{hV Amho H$s, ~wÜXr~imÀ`m (Mog) IoimV KmoS>m ‘L’ AmH$mamV qH$dm AS>rM Kao
gaH$Vmo. (AmH¥$Vr nhm) Vmo BVa XmoZ XmoZ KamdéZ CS>r _mé eH$Vmo. Ë`mM à_mUo C§Q> H$Um©À`m {XeoZo
OodT>o Ka [aH$m_o Amho VodT>o Vmo g_moa gaH$Vmo.

BVa ß`mXo H$go gaH$VmV _m{hV H$am. ~moS>©da KmoS>çmMo
ñWmZ,C§Q> Am{U BVa ß`mXmMo ñWmZ {Z{íMV H$am. Am{U Vo
H$go gaH$VmV Vo nhm.g_Om KmoS>m hm Ama§̂ q~wX (0,0) da
Amho. AmH¥$VrV VwQ>H$ aofoZo XmI{dë`mà_mUo Vmo 4 hr {XeoV
gaH$Vmo. AmH¥$VrV XmI{dë`m à_mUo {d{dY {XeoV gaH$dwZ
Ë`mÀ`m ñWmZmMo {ZX}eH$ _m{hV H$am. g_Om Vo B da Agoc
Va Ë`mMo ñWmZ f6 Ago Xe©{dVmV.

     ho H$amho H$amho H$amho H$amho H$am

  i. AmH¥$VrdéZ A, B, C, D, E, F, G, H `m q~XþMo {ZX}eH$ {chm.
  ii. 8 doim gaH${dë`mZ§Va KmoS>çmÀ`m gaH$Ý`mMo H$mncoco A§Va åhUOoM A, B, C, D, E, F, G

Am{U H `m q~XþMo Ama§̂ {~§Xþ nmgwZ A§Va H$mT>m.
iii. H Am{U C `m XmoZ q~Xþ_Yrc A§Va H$m` Amho?  A Am{U B `m XmoZ [~§Xþ_Yrc A§Va gwÜXm

H$mT>m.

7.2 7.2 7.2 7.2 7.2 XmoZ q~Xþ_Yrc A§Va XmoZ q~Xþ_Yrc A§Va XmoZ q~Xþ_Yrc A§Va XmoZ q~Xþ_Yrc A§Va XmoZ q~Xþ_Yrc A§Va (((((DDDDDISTISTISTISTISTANCEANCEANCEANCEANCE B B B B BETWEENETWEENETWEENETWEENETWEEN T T T T TWWWWWOOOOO P P P P POINTSOINTSOINTSOINTSOINTS ) ) ) ) )

(2, 0)Am{U (6, 0) ho XmoZ q~Xþ AmH¥$VrV XmI{dë`mà_mUo X-Aúmmda AmhoV.
 A Am{U B q~Xþ_Yrc A§Va 4 EH$H$ ho Amho.ho ~KUo gmono Amho.
AmnU åhUw eH$Vmo H$s, X-Aúmmdarc q~Xþ_Yrc A§Va hoM  x- {ZX}eH$m_Yrc \$aH$ hmò .

(Coordinate Geometry)7 zZX|dm§H$ ]vz_Vr

A B
C

D

EF

G

H
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(−2,  0) Am{U (−6, 0) `m
q~Xþ_Yrc A§Va H$m` Amho?

x-{ZX}eH$mÀ`m qH$_Vr _Yrc
\$aH$

(−6) − (−2) = −4  Amho. AmnU
A§Va F$U qH$_VrV XmIdV Zmhr.

åhUwZ AmnU Ë`m A§VamMo Iao
_wë` _m{hV H$aVmo.

åhUwZ A§Va
 = | (− 6) − (−2)| = |−4| = 4
EH$H$
åhUwZ gmYmaUV: A(x1, 0),

B(x2, 0)  ̀ m  X-Aúmmdarc q~XþgmR>r A
Am{U B q~Xþ_Yrc A§Va |x2 − x1| Amho.

Aem[aVrZo Oa XmoZ q~Xþ Y-
Aúmmda Agë`mg A Am{U B q~Xþ_Yrc
A§Va ho Ë`m q~XþÀ`m Y- {ZX}em§H$m_Yrc
\$aH$ Amho.

(0, y1)  (0, y2)  ̀ m XmoZ q~XþVrc
A§Va  |y2 − y1| hmoVo.

CXmhaUmW© g_Om A(0, 2) Am{U
B(0, 7) ho XmoZ q~Xþ AmhoV.

A Am{U B ̀ m q~XþVrc A§Va |7 −
2| = 5 EH$H$ Amho.

     ho H$amho H$amho H$amho H$amho H$am

1. (−4, 0), (2, 0), (6, 0) Am{U (−8, 0)ho q~Xþ àVcmV Hw$R>o AmhoV?

2. àVcm _Yrc (−4, 0) Am{U (6, 0) `m q~Xþ_Yrc A§Va H$m` Amho?

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A(2, 0) B(6, 0)

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9-1

-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A (0, 2)

B (0, 7)

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
XAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
YAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
XAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
YAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
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{ZX}eH$ ̂ w{_Vr

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

1. (0, −3), (0, −8), (0, 6) Am{U  (0, 4) ho àVcmV q~Xw Hw$R>o AmhoV?
2.  àVcm _Yrc (i) (0, −3), (0, −8)  (i) (0, −3) Am{U  (0, −8)  ̀ m q~XþVrc A§Va H$m` Amho?

     zdMma H$am-MMm© H$amzdMma H$am-MMm© H$amzdMma H$am-MMm© H$amzdMma H$am-MMm© H$amzdMma H$am-MMm© H$am

XmoZ q~XþVrc  x qH$dm y {ZX}eH$ ewÝ` ZgwZ na§Vw g_mZ Agë`mg Ë`m XmoZ _Yrc A§Va Vwåhr
H$go H$mT>mc?

7.37.37.37.37.3 zZX|dH$ Aúmmcm g_m§Va Agcoë`m aofodarc XmoZ z~§Xþ _Yrc A§Va:zZX|dH$ Aúmmcm g_m§Va Agcoë`m aofodarc XmoZ z~§Xþ _Yrc A§Va:zZX|dH$ Aúmmcm g_m§Va Agcoë`m aofodarc XmoZ z~§Xþ _Yrc A§Va:zZX|dH$ Aúmmcm g_m§Va Agcoë`m aofodarc XmoZ z~§Xþ _Yrc A§Va:zZX|dH$ Aúmmcm g_m§Va Agcoë`m aofodarc XmoZ z~§Xþ _Yrc A§Va:

A(x1, y1) Am{U B(x2, y1) q~Xþ ¿`m. ̀ m XomÝhr q~XþMo  y-{ZX}eH$ g_mZ Agë`m_wio Vo q~Xþ  X-
Aúmmda g_m§Va Agcoë`m aofoda AgVmV.

X-Aúmmda c§~ AP Am{U BQ H$mT>co AmhoV.
AmH¥$Vr H$S>o nhm.  A  Am{U  B `m XmoZ q~Xþ_Yrc A§Va ho P Am{U Q `m XmoZ q~Xþ_Yrc

A§Vamcm g_mZ Amho.
åhUwZ AmH¥$Vr AP BQ Mo {Z[aúmU

H$am Vmo EH$ A`mV Amho
A§Va AB = PQ

 = |x2 − x1|  ( åhUOoM  x -
{ZX}emH$mVrc \$aH$ )

Aem [aVrZo A(x1, y1) Am{U B(x1,
y2) ̀ m XmoZ q~XþZm OmoS>Umar aofm Y-Aúmmcm
g_m§Va AmhoV. `m XmoZ q~Xþ_Yrc A§Va
|y2 − y1| Amho.

( åhUOoM y {ZX}eH$_Yrc \$aH$ )

Y

XX′

Y′

P

A(x y ) B(x y )1 1 2 1

Q

(x2 1 - x )

(x2 1 - x )

(i)
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dJ© 10 dm J{UV

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1.  A (4,0) Am{U B (8, 0) `m q~Xþ_Yrc A§Va {H$Vr?

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : x {ZX}eH$_Yrc \$aH$ |x2 - x1| = |8 − 4| = 4 EH$H$ Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2.   A Am{U B q~Xþ {Xco (8, 3), (−4, 3) Amho. Va A Am{U B q~Xþ_Yrc A§Va H$mT>m.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : òWo x1 Am{U x2 ho q~Xþ XomZ {^Þ MaUmV Amho. Am{U  y- {ZX}eH$ g_mZ AmhoV.
 AB _Yrc A§Va = |x2 − x1| = |−4 − 8| = |−12| = 12 EH$H$

g_Om A Am{U B ho (4, 0) Am{U (0,
3) q~X þ Xe©{dV oAm{U ‘O’ hm
Ama§̂ q~Xþ Amho.

 ΔAOB hm H$mQ>H$moZ {ÌH$moZ Amho.
AmH¥$Vr déZ

OA = 4 EH$H$ (x-{ZX}eH$)
OB = 3 EH$H$ (y-{ZX}eH$)

Va AB Mo A§Va {H$Vr?
åhUwZ nm`WmJmoagÀ`m {Z`_mZwgma

AB2 = AO2 + OB2

AB2 = 42 + 32

AB = 16 9 25 5units+ = = ⇒   A Am{U B q~Xþ_Yrc A§Va Amho.

     ho H$amho H$amho H$amho H$amho H$am

Imcrc q~Xþ_Yrc A§Va H$mT>m. (i) A = (2, 0) Am{U B(0, 4) (ii) P(0, 5) Am{U Q(12, 0)

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

‘O’ (Ama§̂ q~Xþ) Am{U ‘A’ (7, 4) `m q~Xþ_Yrc A§Va H$mT>m.

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A (4, 0)

B (0, 3)

 1.Imcrc q~Xþ_Yrc A§Va _m{hV H$am.
i.   (3, 8),   (6, 8)   ii. (−4,−3), (−8,−3) iii.(3, 4), (3, 8) (iv)  (−5, −8),  (−5, −12)

ho H$am

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
XAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
YAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
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{ZX}eH$ ̂ w{_Vr

     zdMma H$am-MMm© H$am

1. am_w åhUmcm H$s, H|$Ðq~Xþ  O(0, 0) nmgwZ  P(x1, y1)  q~XþMo A§Va 2 2
1 1x y+  Amho. Vwåhr

am_w gmo~V gh_V AmhmV H$m Zmhr? H$m?
7.4 7.4 7.4 7.4 7.4 XXXXX-----YYYYY     àVcmVrc H$moUË`mhr XmoZ q~Xþ_Yrc A§Va:

AmH¥$VrV XmI{dë`m n«_mUo A(x1, y1)  Am{U B(x2, y2) ho àVcmVrc(aofoda)H$moUVohr XmoZ q~Xþ AmhoV.
X-Aúmmda AP Am{U BQ c§~ H$mT>m.
A q~XþnmgwZ BQ da R q~Xþda {_iUmam c§~ AR H$mT>m.
Va OP = x1,  OQ = x2

åhUwZ  PQ = OQ − OP = x2 − x1

APQR Mm AmH$ma nhm. Vmo Am`V Amho.
åhþUZ PQ = AR = x2 − x1.

nwÝhm QB = y2,  QR = y1,

åhUwZ BR  = QB − QR = y2 − y1

 ΔARB _Ü ò (H$moQ>H$moZ, {ÌH$moU)
AB2 = AR2 + RB2

(nm.Jmo.nm.À`m {gÜXVmZwgma)
AB2 = (x2 − x1)2 + (y2 − y1)2

åhUwZ AB = 2 2
2 1 2 1( ) ( )x x y y− + −

åhUwZ A Am{U B {~§Xþ_Yrc A§Va

d = 2 2
2 1 2 1( ) ( )x x y y− + − Amho.

`mcmM A§Va H$mT>Ê`mMo gwÌ åhUVmV.

Y

XX ′

Y ′

R
A(

,
)y 1

x 1

B(
)

x
y
2

2,

P Q

(x  - x2 1)

(x  - x2 1)

zdMma H$am-MMm© H$am

1.am_wZo A§Va _m{hV H$aÊ`mMo gwÌ AB = 2 2
1 2 1 2( ) ( )x x y y− + −   Ago {c{hco (H$m?)
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dJ© 10 dm J{UV

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3.  A(4, 2) Am{U B(8, 6) `m XmoZ {~§Xþ_Yrc A§Va _m{hV H$é `m.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : A(4, 2) Am{U B(8, 6)  `m {~Xþ§Mr VwcZm (x1, y1) Am{U (x2, y2) `m q~Xþer H$am.
x1 = 4,  x2 = 8, y1 = 3, y2 = 6

A§VamÀ`m H$mT>Ê`mÀ`m gwÌmdéZ

= d = 2 2
2 1 2 1( ) ( )x x y y− + −

AB _Yrc A§Va       = 2 2 2 2(8 4) (6 3) 4 3− + − = +

16 9 25= + =  = 5 EH$H$

ho H$amho H$amho H$amho H$amho H$am

Imcrc {Xcoë`m q~XþÀ`m OmoS>r_Yrc A§Va _m{hV H$am.
(i) (7, 8) Am{U (−2, 3) (ii) (−8, 6) Am{U (2, 0)

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

A(1, −3) Am{U B(−4, 4) `m {~§Xþ_Yrc A§Va H$mT>m Am{U XmoZ Xem§gm n ©̀V {chm.

 zdMma H$am- MMm© H$am zdMma H$am- MMm© H$am zdMma H$am- MMm© H$am zdMma H$am- MMm© H$am zdMma H$am- MMm© H$am

    àem§VZo T(5, 2) Am{U R(−4, −1) ̀ m XomZ q~Xþ_Yrc _m{hV Ho$coco Xem§e 9.5 EH$H$ À`m
Odi Amho.

 AmVm Vwåhr P (4, 1) Am{U Q (-5, -2) `m XmoZ {~Xþ_Yrc A§Va H$mT>m. Vwåhmcm `m XmoÝhr
{ZîH$fm©V H$m` AmT>iwZ Amco?

Mcm H$mhr CXmhaUo nmhþ `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4.  A (4, 2), B (7, 5) Am{U C (9, 7) ho {VÝhr q~Xþ EH$mM aofoda AmhoV. Vo XmIdm.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : AmVm AmnU AB, BC, AC _Yrc A§Va _m{hV H$é

A§Va H$mT>Ê`mÀ`m gwÌmZwgma = 2 2
2 1 2 1( ) ( )d x x y y= − + −
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{ZX}eH$ ̂ w{_Vr

åhUwZ    = AB = 2 2 2 2(7 4) (5 2) 3 3 9 9 18− + − = + = + =

9 2 3 2= × =   EH$H$

BC = 2 2 2 2(9 7) (7 5) 2 2 4 4 8 2 2− + − = + = + = =  EH$H$

AC = 2 2 2 2(9 4) (7 2) 5 5 25 25 50− + − = + = + =

25 2 5 2= × =   EH$H$

AmVm AB + BC = 3 2 2 2 5 2+ = = AC åhUwZ (4, 2), (7, 5) Am{U (9, 7) ho VrZ q~Xþ gai
aofoda AmhoV.
Note : (EH$mM aofoda AgUmè`m q~XþÀ`m EH$aofr` q~Xþ åhUVmV)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.  (3, 2), (−2, −3) Am{U (2, 3) `m {~§XþZr {ÌH$moU V`ma hmoVmo H$m?

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : PQ, QR Am{U PR,Mo A§Va _m{hV H$aÊ`mgmR>r cm§~r H$mT>Ê`mMo gwÌ dmné òWo  P(3,
2),  Q(−2, −3) Am{U R(2, 3) ho {Xcoco {~§Xþ AmhoV.

PQ  =  ( ) ( ) ( ) ( )2 2 2 22 3 3 2 5 5 25 25 50− − + − − = − + − = + =  = 7.07 EH$H$(A§XmOo)

QR = ( )( ) ( )( ) ( ) ( )2 2 2 22 2 3 3 4 6 52 7.21− − + − − = + = =  EH$H$(A§XmOo)

PR = ( ) ( ) ( )2 2 2 22 3 3 2 1 1 2 1.41− + − = − + = =  EH$H$ (A§XmOo)

Ho$mUË`mhr XmoZ ~mOwÀ`m cm§~rMr ~oarO hr {Vgè`m ~mOwÀ`m cm§~rnoúmm OmñV Amho. åhUwZ P,
Q Am{U R q~XþZr {ÌH$moU ~ZVmo. Am{U {ÌH$moUmÀ`m gd© ~mOw Ag_mZ AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6.  (1, 7), (4, 2), (−1, −1) Am{U (−4, 4) ho Mm¡agmMo {eamoq~Xþ AmhoV. ho XmIdm.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : g_Om A(1, 7),  B(4, 2),  C(−1, −1) Am{U D(−4, 4) ho {Xcoco q~Xþ AmhoV.
ABCD Mm¡ag Amho. ̀ mÀ`m JwUY_m©Zwgma Ë`m§À`m gd© ~mOw g_mZ Agë`m nm{hOoV Am{U Ë`m§Mo

H$U© gwÜXm g_mZ Agm`cm nm{hOo.

åhUwZ AB =  2 2(1 4) (7 2) 9 25 34− + − = + =  EH$H$

BC =  2 2(4 1) (2 1) 25 9 34+ + + = + =  EH$H$

CD = 2 2( 1 4) ( 1 4) 9 25 34− + + − − = + =  EH$H$
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DA = ( ) ( )2 24 1 4 7− − + −  = 25 9+  = 34  EH$H$

Am{U  H$U© AC =  2 2(1 1) (7 1) 4 64 68+ + + = + =  EH$H$

BD = 2 2(4 4) (2 4) 64 4 68+ + − = + =  EH$H$
H$maU  AB = BC = CD = DA  Am{U AC = BD åhUwZ Mm¡H$moZ ABCD À`m Mmahr ~mOw g_mZ

AmhoV Am{U Ë`m§Mo H$U©  AC Am{U BD XoIrc g_mZ AmhoV. åhUwZ ABCD hm Mm¡ag Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7. Imcrc AmH¥$VrV dJ© ImocrVrc S>oñH$Mr _m§S>Ur XmI{dcocr Amho.
_mYwar, {_Zm, n„dr ̀ m AZwH«$_ A(3, 1), B(6, 4)

Am{U C(8, 6) `m q~Xþda ~gcoë`m AmhoV.
Vo aofV ~gë`m Amho Ago Vwåhmcm dmQ>Vo H$m?

Vw_À`m CÎmamgmR>r H$maUo Úm.
gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : A§Va H$mT>Ê`mÀ`m gwÌmZwgma

A B = ( ) ( )2 26 3 4 1  = 9 9 = 18 = 3 2− + − +

EH$H$

B C = ( ) ( )2 218 6 6 4  = 4 4 = 8 = 2 2− + − +

EH$H$

AC= ( ) ( )2 28 3 6 1  = 25 25 = 50 = 5 2− + − +  EH$H$

H$maU AB + BC = 3 2  + 2 2  + 5 2  = AC Amho. AmnU åhUw eH$Vmo H$s,  A, B Am{UC
{~Xþ EH$aofr` AmhoV. åhUwZ Vo EH$mM aofoV ~gcoco AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8.  (x , y) hm {~§Xþ (7, 1) Am{U (3, 5) q~Xþ nmgwZ g_mZ A§Vamda Agë`mg  x Am{U y
_Yrc g§~§Y _m{hV H$am.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH:  P(x, y) hm q~Xþ A(7, 1) Am{U B(3, 5) `m q~XþnmgwZ g_mZ A§Vamda {Xcocm Amho.
 AP = BP åhUwZ AP2 = BP2

åhUOoM  (x – 7)2 + (y – 1)2 = (x – 3)2 + (y – 5)2

åhUOoM (x2 – 14x + 49) + (y2 – 2y + 1) = (x2 – 6x + 9) + (y2 – 10y + 25)

(x2
 + y2 - 14x - 2y + 50) - (x2 + y2 - 6x - 10y + 34) = 0

1 2 3 4 5 6 7 8 9 10

10

9

8

7

6

5

4

3

2

1 A

B

C

0
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{ZX}eH$ ̂ w{_Vr

-8x + 8y = -16

åhUOoM x – y = 2  hm òUmam g§~§Y Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9. A(6, 5) Am{U B(– 4, 3) ̀ m q~XþnmgwZ g_mZ A§Vamda Agcocm y-Aúmmda q~Xþ _m{hV
H$am.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : AmnUmg _m{hV Amho H$r, Y-Aúmmdarc {~Xþ (0, y) `m énmV Amho.
g_Om P(0, y) hm q~Xþ  A Am{U B nmgwZ g_mZ A§Vamda Amho. Va

PA = ( ) ( )2 26 0 5 y− + −

PB = ( ) ( )2 24 0 3 4− − + −

PA2 = PB2

åhþUZ (6 – 0)2 + (5 – y)2 = (– 4 – 0)2 + (3 – y)2

åhUOoM 36 + 25 + y2 – 10y = 16 + 9 + y2 – 6y

åhUOoM 4y = 36

åhUOoM y = 9

åhUwZ Amdí`H$ q~Xþ (0, 9) Amho.

gmoS>dUwH$sMm nS>Vmim nmhþ `m : AP = 2 2(6 0) (5 9) 36 16 52− + − = + =

BP = 2 2( 4 0) (3 9) 16 36 52− − + − = + =

åhUwZ (0, 9) hm q~Xþ (6, 5) Am{U (4, 3) nmgwZ g_mZ A§Vamda Amho.

               Aä`mg 7.1 7.1 7.1 7.1 7.1

1. Imcrc {Xcoë`m q~XþÀ`m OmoS>rVrc A§Va H$mT>m.

(i) (2, 3) Am{U (4, 1) (ii) (−5, 7) Am{U (−1, 3)

(iii) (−2, −3) Am{U (3, 2) (iv) (a, b) Am{U (−a, −b)

2.  (0, 0) Am{U (36, 15) `m q~Xþ_Yrc A§Va H$mT>m.

3.  (1, 5), (2, 3) Am{U (−2, −1) ho q~Xþ EH$aofr` Amho qH$dm Zmhr nS>Vmim H$am.
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4. (5, −2), (6, 4) Am{U (7, −2) ho g_pìX ŵO {ÌH$moZmMo {eam|q~Xþ Amho qH$dm Zmhr VnmgUr H$am.

5. EH$m dJm©Vrc Mma {_Ì A, B, C Am{U D  ̀ m ñWmZmda
AmH¥$VrV XmI{dë`mà_mUo ~gcoco AmhoV. ParZm Am{U
\$Zr dJm©V BH$S>o {VH$S>o {\$aV WmoS>çm doimZo ParZmZo
\$Zrcm {dMmaco, ABCD hm Mm¡ag Amho Ago Vwåhm
cúmmV Amco Zmhr H$m? \$Zr `mer gh_V ZìhVm.

A§Va H$mT>Ê`mÀ`m gwÌmMm dmna H$éZ H$moUmMo
CÎma ~aom~a Amho. Vo _m{hV H$am.

6.  A(a, 0), B(−a, 0), C(0, a 3 ) `m q~XþZr g_ ŵO
{ÌH$moU V`ma hmoVmo ho XmIdm.

7. (−7, −3), (5, 10), (15, 8) Am{U (3, −5) ho g_m§Va ŵO Mm¡H$moZmMo {eamoq~Xþ AmhoV. ho {gÜX
H$am Am{U Ë`mMo úmoÌ\$i H$mT>m.

8. (−4, −7), (−1, 2), (8, 5) Am{U (5, −4) ho g_ ŵO Mm¡H$moZmMo {eam|q~Xþ AmhoV. ho XmIdm.

(gwMZm g_ ŵO Mm¡H$moZmMo úmoÌ\$i =  
1
2

×  H$Um©Mm JwUmH$ma)

9. Imcrc {Xcoë`m q~XþdéZ V`ma hmoUmè`m Mm¡H$moZmÀ`m àH$mamMo Zmd Úm Am{U Vw_À`m
CÎmamgmR>r H$maUo Úm.

(i) (−1, −2), (1, 0), (−1, 2), (−3, 0) (ii) (−3, 5), (3, 1), (0, 3), (−1, −4)

(iii) (4, 5), (7, 6), (4, 3), (1, 2)

10. (2, −5) Am{U (−2, 9) `m q~XþnmgwZ g_mZ A§Vamda Agcoë`m x-Aúmmdarc q~Xþ H$mT>m.

11. Oa (x, 7) Am{U (1, 15) `m q~Xþ_Yrc A§Va 10 Amho Va  x Mr qH$_V H$mT>m.

12. P(2, −3) Am{U Q(10, y) `m q~Xþ_Yrc A§Va 10 EH$H$ Agë`mg  y Mr [H§$_V H$mT>m.

13. (−5, 6) q~XþVwZ OmUmè`m Am{U (3, 2) H|$Ðq~Xþ Agcoë`m dVw©imMr {ÌÁ`m H$mT>m.

14. (1, 5), (5, 8) Am{U (13, 14) `m {eam|q~Xþ nmgwZ Vwåhr {ÌH$moU H$mTw> eH$Vm H$m? H$maUo Úm?

15. (x, y) hm q~Xþ (−2, 8) Am{U (−3, −5) `m q~XþnmgwZ g_mZ A§Vamda Agë`mg  x Am{U  y
_Yrc g§~§Y _m{hV H$am.

16. (x, y) hm q~Xþ (7, 1) Am{U (3, 5) `m q~XþnmgwZ g_mZ A§Vamda Agë`mg  x Am{U  y   _Yrc
g§~§Y _m{hV H$am.

1 2 3 4 5 6 7 8 9 10

10

9

8

7

6

5

4

3

2

1

A

B

C

D
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{ZX}eH$ ̂ w{_Vr

7.5  7.5  7.5  7.5  7.5  zd]mOZmMo gvÌ (SSSSSECTIONECTIONECTIONECTIONECTION F F F F FORMULAORMULAORMULAORMULAORMULA)))))

EH$m Q>ocr\$moZ H§$nZrcm A Am{U B_Ü ò
P `m {R>H$mUr EH$ [aco Q>m°da V`ma H$am`Mo
Amho. Ë`m§Zr  A nmgwZ P  n ª̀V A§Vamnoúmm
XþßnQ> P nmgwZ B  _Yrc A§Va R>odm`Mo homVo.
Oa P q~Xþ AB aofoda AB cm1 : 2 (AmH¥$Vr
nhm) JwUmoÎmamV {d^mJVo.Oa A  q~Xþcm
Ama§̂ q~Xþ O KoVë`mg XmoÝhr Aúmmda 1
{H$._r. cm EH$ EH$H$ KoVë`mg B Mo {ZX}eH$
(36, 15) hmoVo. Q>m°daMo ñWmZ _m{hV
H$aÊ`mgmR>r AmnU P Mo {ZX}eH$ _m{hV AgUo Amdí`H$ Amho. ho {ZX}eH$ AmnU H$go _m{hV H$é
eH$Vmo?
g_Om P Mo {ZX}eH$ (x, y)Amho. P Am{U B déZ x-Aúmmda D Am{U E da {_iUmao c§~ H$mT>m.BE cm
c§~ AgUmao aofm PC H$mT>m. AmVm, {ÌH$moZmÀ`m H$moZ, H$moZ g_énVoÀ`m {Z`_mZwgma ΔPOD Am{U
ΔBPC gmaIo AmhoV.

åhUwZM OD OP 1
PC PB 2

= = Am{U PD OP 1
BC PB 2

= =

åhUwZ 1
36 2

x
x

=
−

1
15 2

y
y

=
− .

2x = (36 − x) 2y = 15 − y
3x = 36 3y = 15
x = 12 y = 5

`m g_rH$aUmdéZ  x = 12 Am{U y = 5.

 P(12, 5) q~Xþ aofocm OP : PB = 1
: 2 {d^mJco `m AQ>rMo g_mYmZ hmoVo.

g_Om A(x1, y1) Am{U B(x2, y2)
H$moUVohr XmoZ q~Xþ KoD$Z. P (x, y) hm
q~Xþ  AB cm AmVwZ  m1 : m2 JwUmoÎmamV
{d^mJVo Ago J¥hrV Yé.

åhUOoM 1

2

AP
PB

m
m

=       ..... (1)

(AmH¥$Vr nhm).
 AR, PS Am{U BT  ho  x-

Aúmmda c§~ H$mT>m.

Y

36-x
36 km

15 km

B(36, 15)

CP

y y
xA

36-x

D

( , )x y

O X

Y

R

B( )x y2 2,

C
P

A Q

( )x y1 1,

O XS

m1

m2( , )x y
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dJ© 10 dm J{UV

AQ Am{U PC ho X-Aúmmcm g_m§Va H$mT>m.Z§Va {ÌH$moUmÀ`m H$moZ, H$moZ g_$énVoÀ`m JwUY_m©Zwgma
ΔPAQ ~ ΔBPC

åhþUZ AP AQ PQ
PB PC BC

= = .....(2)

AmVm,AQ = RS = OS – OR = x – x1

PC = ST = OT – OS = x2 – x

PQ = PS – QS = PS – AR = y – y1

BC = BT– CT = BT – PS = y2 – y

`m qH$_VtZm (1) _Ü ò R>odë`mg

 
1 1 1

2 2 2

m x x y y
m x x y y

− −
= =

− −     
1

2

AP from(1)
PB

m
m

⎡ ⎤
=⎢ ⎥

⎣ ⎦
∵

 1 1

2 2

m x x
m x x

−
=

−
,   KoD$Z  1 2 2 1

1 2

m x m xx
m m

+
=

+
òVo.

Aem [aVrZo  1 1

2 2
,m y y

m y y
−

=
−

 KoD$Z  1 2 2 1

1 2

m y m yy
m m

+
=

+
 òVo.

Aem[aVrZo A(x1, y1) Am{U B(x2, y2) `m q~XþZm OmoS>Umè`m aofocm P(x, y) q~Xþ m1 : m2
JwUmoÎmamV AmVwZ {d^mJVmo. Ë`mMo {ZX}eH$

1 2 2 1 1 2 2 1

1 2 1 2
,m x m x m y m y

m m m m
⎛ ⎞+ +
⎜ ⎟+ +⎝ ⎠

AmhoV.....(3)

`mcmM {d^mOZ gwÌ {d^mOZ gwÌ {d^mOZ gwÌ {d^mOZ gwÌ {d^mOZ gwÌ Ago åhUVmV.

 A, P Am{U B q~XwdéZ  Y-Aúmmda c§~ H$mTw>Z gwÜXm ho gwÌ H$mT>Vm òVo.

Oa  P q~Xþ AB cm k : 1 JwUmoÎmamV {d^mJë`mg P Mo {ZX}eH$

2 1 2 1, .
1 1

kx x ky y
k k

+ +⎛ ⎞
⎜ ⎟+ +⎝ ⎠

AmhoV.
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{ZX}eH$ ̂ w{_Vr

{deof g§X ©̂{deof g§X ©̂{deof g§X ©̂{deof g§X ©̂{deof g§X ©̂ : EH$m aofmI§S>mMm _Ü`{~§Xþ Ë`m aofmI§S>mcm 1 : 1 JwUmoÎmamV {d^mJVo. åhUwZ  A(x1, y1)
Am{U B(x2, y2) `m XmoZ q~XþZm OmoS>Umè`m _Ü`q~Xþþ P Mo {ZX}eH$

1 2 1 2 1 2 1 21. 1. 1. 1., ,
1 1 1 1 2 2

x x y y x x y y+ + + +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟+ +⎝ ⎠ ⎝ ⎠
AmhoV

`m {d^mOZ gwÌmÀ`m AmYmamda H$mhr CXmhaUo gmoS>dw `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-10. (4, −3) Am{U (8, 5) `m q~XþZr V`ma Pmcoë`m aofmI§S>mcm 3 : 1 JwUmoÎmamV AmVwZ
{d^mJUmè`m q~XþMo {ZX}eH$ H$mT>m.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : g_Om Amdí`H$ q~Xþ  P(x, y)  Amho. {d^OZ gwÌmZwgma

1 2 2 11 2 2 1

1 2 1 2
P( , ) ,

m y m ym x m xx y
m m m m

+⎛ ⎞+
= ⎜ ⎟+ +⎝ ⎠

òVo.

3(8) 1(4) 24 4 28 7,
3 1 4 4

x + +
= = = =

+

3(5) 1( 3) 15 3 12 3
3 1 4 4

y + − −
= = = =

+

P(x, y) = (7, 3) hm òUmam q~Xþ Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-11.  (3, 0) Am{U (-1, 4) `m q~XþZm OmoS>Umè`m aofmI§S>mMm _Ü`q~Xþ _m{hV H$am.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : (x1, y1) Am{U (x2, y2) OmoS>Umè`m aofmI§S>mMm _Ü`q~Xþ M(x, y) Amho.

M(x, y) = 1 2 1 2,
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

∴   (3, 0) Am{U (−1, 4)  `m q~XþZm OmoS>Umam aofmI§S>mMm _Ü`q~Xþ

M(x, y) =  
3 ( 1) 0 4 2 4, , (1,2)

2 2 2 2
+ − +⎛ ⎞ ⎛ ⎞= =⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
Amho.

     ho H$amho H$amho H$amho H$amho H$am

1  (3, 5) Am{U (8, 10) {~§XþZm OmoS>Umam Am{U aofmI§S>mcm 2 : 3 JwUmoÎmamV AmVwZ {d^mJUmam
q~Xþ _m{hV H$am.

2. (2, 7) Am{U (12, −7) OmoS>Umam aofmI§S>mMm _Ü`q~Xþ _m{hV H$am.
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dJ© 10 dm J{UV

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

g_Om A(4, 2),  B(6, 5) Am{U C(1, 4) ho ΔABC Mo {eam|q~Xþ Amho.
1.  A nmgwZ BC da H$mT>cocr _Ü`Jm  D da {_iVo. Va D q~XþMo

{ZX}eH$ H$mT>m.
2. AP : PD = 2 : 1 hmoB©c Aem AD aofodarc P q~XþMo {ZX}eH$ H$mT>m.
3. BE Am{U CF _Ü`Jmdarc Q Am{U R q~XþMo {ZX}eH$ H$mT>m.
4. BE aofmI§S>mcm 2 : 1 JwUmoÎmamV {d^mJUmè`m q~XþMo {ZX}eH$ H$mT>m,Am{U CF cm 2 : 1

JwUmoÎmamV {d^mJUmè`m q~XþMo gwÜXm {ZX}eH$ H$mT>m.
5. Vwåhmcm H$m` AmT>iwZ Amco?

EH$m {ÌH$moUmÀ m̀ àË òH$ _Ü`Jmcm 2 : 1 JwUmoÎmamV {d m̂JUmam q~Xþ Ë m̀ {ÌH$moUmMm JwéËd_Ü` hmoVo. gh_Vr Xe©dm

7.6 7.6 7.6 7.6 7.6 zÌH$m oUmMm JvéËd_Ü`zÌH$m oUmMm JvéËd_Ü`zÌH$m oUmMm JvéËd_Ü`zÌH$m oUmMm JvéËd_Ü`zÌH$m oUmMm JvéËd_Ü`(((((CCCCCENTROIDENTROIDENTROIDENTROIDENTROID     OFOFOFOFOF     AAAAA T T T T TRIANGLERIANGLERIANGLERIANGLERIANGLE)))))

{ÌH$moUmVrc _Ü`Jm§À`m N>oXZq~Xþcm JwéËd_Ü`
Ago åhUVmV.
g_Om A(x1, y1), B(x2, y2) Am{U C(x3, y3) ho
{ÌH$moU ABC Mo {eamoq~Xþ Amho.
g_OmAD hr _Ü`Jm Ë`mÀ`m nm`mcm
g_pìX^mJmZo. Va

2 3 2 3D ,
2 2

x x y y+ +⎛ ⎞= ⎜ ⎟
⎝ ⎠

AD darc G  q~Xþ 2 : 1 JwUmoÎmamV AmVwZ {d^mJVmo VmoM q~Xþ JwéËd_Ü` Amho. Oa (x, y)  ho
G,  Mo {ZX}eH$ Amho, Va

G(x, y) =  

2 3 2 3
1 12 1( ) 2 1( )

2 2,
2 1 2 1

x x y yx y⎡ + + ⎤⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠⎢ ⎥
+ +⎢ ⎥

⎢ ⎥⎣ ⎦

      =  1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎡ ⎤
⎢ ⎥⎣ ⎦

A

B C

F

D

E
P

A

B C

2

D

1

( , 1)yx1

( )x y2, 2 ( )x y3, 3

G
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{ZX}eH$ ̂ w{_Vr

åhUwZ, JwéËd_Ü`mMo {ZX}eH$

1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎡ ⎤
⎢ ⎥⎣ ⎦

AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-12.  (3, −5), (−7, 4), (10, −2) ho {ÌH$moUmZmMo {eam|q~Xþ Amho. Va Ë`m {ÌH$moUmMm
JwéËd_Ü` _m{hV H$am.

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH: JwéËd _Ü`mMo {ZX}eH$

1 2 3 1 2 3,
3 3

x x x y y y+ + + +⎛ ⎞= ⎜ ⎟
⎝ ⎠

AmhoV.

JwéËdm_Ü ò Mo q~Xþ (3, −5), (−7, 4) Am{U  (10, −2).

3 ( 7) 10 ( 5) 4 ( 2), (2, 1)
3 3

+ − + − + + −⎛ ⎞ = −⎜ ⎟
⎝ ⎠

∴  JwéËd_Ü` (2, −1) Amho.

ho H$amho H$amho H$amho H$amho H$am

(−4, 6), (2, −2) Am{U (2, 5) AZwH«$_o {ÌH$moUmMo {eam|q~Xþ Amho. Va Ë`m {ÌHo$mUmMm JwéËd_Ü` H$mT>m.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

 (2, 3), (x, y), (3, −2) ho {ÌH$moUmMo {eam|q~Xþ Amho. Oa JwéËd _Ü` Ama§̂ q~Xþ (x, y)
Agë`mg Va (x, y) Mr qH$_V H$mT>m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-13.   A(– 6, 10) Am{U B(3, – 8) q~XþZm OmoS>Umè`m aofocm (– 4, 6) q~Xþ H$moUË`m
JwUmoÎmamV {d^mJVmo?

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH : g_Om (– 4, 6) {~Xþ AB aofocm m1 : m2 JwUmoÎmamV AmVwZ {d^mJVmo. {d^mOZ gwÌmìXmao

( ) 1 2 1 2

1 2 1 2

3 6 8 104, 6 ,m m m m
m m m m

⎛ ⎞− − +
− = ⎜ ⎟+ +⎝ ⎠

.....(1)

Oa (x, y) = (a, b) Va x = a Am{U y = b.

åhþUZ 1 2

1 2

3 64 m m
m m

−
− =

+
   Am{U    1 2

1 2

8 106 m m
m m

− +
=

+
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dJ© 10 dm J{UV

AmVm 1 2

1 2

3 64 m m
m m

−
− =

+
  òVo

– 4m1 – 4m2 = 3m1 – 6m2

åhUOo 7m1 = 2m2

1

2

2 = 
7

m
m

åhUOo m1 : m2 = 2 : 7

JwUmoÎma ho  y- {ZX}eH$m§Mo gwÜXm g_mYmZ H$aUo `mMr AmnU nS>VmiUr H$é eH$Vmo.

AmVm     
1

1 2 2

11 2

2

8 10
8 10

1

m
m m m

mm m
m

− +
− +

=
+ +

  ( m2 Zo ^mJë`mg )

      

28 10
7

2 1
7

− × +
=

+
 = 

16 10
7

9
7

−
+

 = 
16 70

9
− +

 = 
54
9  = 6

åhUwZ (−4, 6) q~Xw hm A(−6, 10) Am{U B (3, −8) q~XþZm OmoS>Umè`m aofocm 2 : 7JwUmoÎmamV
{d^mJVo

zdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$am

 A(6, 9) Am{U B(−6, −9) q~XþZm OmoS>Umam aofmI§S> {Xcm Amho.

(a) Am§a^{~Xþ ABcm H$moUË`m JwUmoÎmamV {d^mJVo? ABcm H$m` åhUVmV?

(b)  P(2, 3) q~Xþ AB  cm H$moUË`m JwUmoÎmamV {d^mJVmo?

(c) Q(−2, −3) q~Xþ ABH$moUË`m JwUmoÎmamV {d^mJVmo?

(d) P Am{U QìXmao ^mJë`m_wio  AB  {H$Vr g_mZ ^mJmV {d^mJë`m OmVo?

(e)  P Am{U Q cm ABMo H$m` åhUVmV?
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{ZX}eH$ ̂ w{_Vr

7.7 7.7 7.7 7.7 7.7 aofoMm zÌ]mOZ q~Xþ (TTTTTRISECTIONALRISECTIONALRISECTIONALRISECTIONALRISECTIONAL P P P P POINTSOINTSOINTSOINTSOINTS     OFOFOFOFOF     AAAAA L L L L LINEINEINEINEINE)))))

EH$m aofmI§S>mcm VrZ g_mZ ^mJmV {d^mJUmè`m q~Xþcm {Ì^mOZ {~Xþ åhUVmV.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-14. A(2,−2) Am{U B(−7, 4)`m {~XþZm OmoS>Umè`m aofmI§S>mÀ`m {Ì^mOZ q~XþMo {ZX}eH$

_m{hV H$am

gmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvHgmoS>dUvH:  g_Om P Am{U Q ho AB aofmI§S>mMo {Ì^mOZ {~§Xþ Amho. åhUOoM  AP=PQ=QB (Imcrc
AmH¥$Vr nhm).

  åhUwZ P q~Xþ AB cm1 : 2 JwUmoÎmamV AmVwZ {d^mJco.

  åhUwZ {d^mOZ gwÌmZwgm P Mo {ZX}eH$

1 2 2 11 2 2 1

1 2 1 2
P( , ) ,

m y m ym x m x
x y

m m m m
+⎛ ⎞+

= ⎜ ⎟+ +⎝ ⎠

1( 7) 2(2) 1(4) 2( 2),
1 2 1 2

− + + −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

åhUOo ( )7 4 4 4 3 0, , 1,0
3 3 3 3

− + − −⎛ ⎞ ⎛ ⎞= = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  AmVm Q q~Xþ gwÜXm AB cm 2:1JwUmoÎmamV AmVwZ {d^mJVo.
  åhUwZ Q Mo {ZX}eH$

2( 7) 1(2) 2(4) 1( 2),
2 1 2 1

− + + −⎛ ⎞= ⎜ ⎟+ +⎝ ⎠

åhUOoM ( )14 2 8 2 12 6, , 4, 2
3 3 3 3

− + − −⎛ ⎞ ⎛ ⎞= = −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 åhUwZ aofmI§S>mÀ`m {Ì^mOZ q~XþMo {ZX}eH$ P(-1, 0) Am{U Q(-4, 2) Amho.

     ho H$amho H$amho H$amho H$amho H$am

1. (2, 6) Am{U (−4, 8)`m {~XþZm OmoS>Umè`m aofmI§S>mMo {Ì^mOZ q~Xþ H$mT>m.
2. (−3, −5) Am{U (−6, −8) `m q~XþZm OmoS>Umè`m aofmI§S>mMo {Ì^mOZ q~Xþ H$mT>m.

A
(2, −2)

B
(−7, 4)

P Q
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-15.  (5, −6) Am{U (-1, −4) `m {~XþZm OmoS>Umè`m aofmI§S>mcm y- Aúm H$moUË`m JwUmoÎmamV
{d^mJVmo ho _m{hV H$éZ Ë`m§Mm {Ì^mOZ q~Xþ gwÜXm H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ :g_Om JwUmoÎma K : 1 Amho. {d^mOZ gwÌmZwgma AB cm  K : 1 JwUmoÎma {d^mJUmè`m
q~XþMo {ZX}eH$

K( 1) 1(5) K( 4) 1( 6),
K 1 K 1

− + − + −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

AmhoV.

åhUOo 
K 5 4K 6,
K 1 K 1

− + − −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

hm q~Xþ y-Aúmmda AgVmo.Am{U  y- Aúmmdarc ŵOm 0 AgVo.

åhUwZ   
K 5 0
K 1

− +
=

+

-K + 5 = 0 ⇒  K = 5.

åhUwZ, JwUmoÎma  K : 1 = 5 : 1
 K = 5 R>odë`mg AmnUmg {Ì^mOZ q~Xþ

= 
5 5 4(5) 6,  
5 1 5 1

− + − −⎛ ⎞
⎜ ⎟+ +⎝ ⎠

 = 
20 60,  

6
− −⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 
260,  
6

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 = 
130,
3

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 òVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-16. A(7, 3), B(6, 1), C(8, 2) Am{U D(9, 4) ho g_m§Va ŵO Mm¡H$moZmMo {eamoq~Xþ AmhoV.
Xe©dm.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ :g_Om A(7, 3), B(6, 1), C(8, 2) Am{U D(9, 4) ho g_m§Va ŵO Mm¡H$moZmMo {eam|q~Xþ Amho.
g_m§Va ŵO Mm¡H$moZmMo H$U© EH$_oH$m§g Xþ̂ mJVmV ho AmnUmg _m{hV Amho.

∴  H$Um©Mo _Ü`q~Xþ AC Am{U DB gmaIo Agm`cm hdo

 AC ho DB _Ü`q~Xþ  1 2 1 2,
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

 `m gwÌmdéZ H$mT>Vm òVo.

 AC Mm _Ü`q~Xþ= 
7 8 3 2 15 5, ,

2 2 2 2
+ +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

 DB Mm _Ü`q~Xþ =  
9 6 4 1 15 5, ,

2 2 2 2
+ +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

 AC Mm _Ü`q~Xþ Am{U  DB Mm _Ü`q~Xþ gmaIm AgVmo.
åhUwZ A, B, C, D ho g_m§Va ŵO Mm¡H$moZmMo {eam|q~Xþ AmhoV.

A(7,3)

C(8, 2)

B(6, 1)

D(9, 4)SCERT TELA
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-17.  Oa A(6, 1), B(8, 2), C(9, 4) Am{U  D(p, 3) ho g_m§Va ŵO Mm¡H$moZmMo {eam|q~Xþ Amho
Va p Mr qH$_V H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ : g_m§Va ŵO Mm¡H$moZmMo H$U© EH$_oH§$mg Xþ̂ mJVmV ho AmnUmg _m{hV Amho.

åhUwZ AC = À`m _Ü`q~XþMo {ZX}eH$ = BD À`m _Ü`q~XþMo {ZX}eH$

åhUOo 6 9 1 4 8 5, ,
2 2 2 2

p+ + +⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

15 5 8 5, ,
2 2 2 2

p+⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

15 8
2 2

p+
=

15 = 8 + p ⇒   p = 7.

           Aä`mg - 7.2 - 7.2 - 7.2 - 7.2 - 7.2

1.  (−1, 7) Am{U (4, −3) q~XþZm OmoS>Umè`m aofmI§S>mcm 2 : 3 JwUmoÎmamV {d^mJUmè`m [~§XþMo
{ZX}eH$ H$mT>m.

2.  (4, −1) Am{U (−2, −3) ̀ m q~XþZm OmoS>Umè`m aofmI§S>mÀ`m {Ì^mOZ q~XwMo {ZX}eH$_m{hV H$am.
3. (−3, 10) Am{U (6, −8) `m q~XþZm OmoS>Umè`m aofmI§S>mcm (−1, 6) q~Xþ H$moUË`m JwUmoÎmamV

{d^mJVmo ho _m{hV H$am.
4. Oa (1, 2), (4, y), (x, 6) Am{U (3, 5) ho g_m§Va ŵO Mm¡H$moZmMo {eam|{~Xþ Amho. Va x Am{U yÀ`m

qH$_Vr H$mT>m.
5. AB ì`mg Agcoë`m dVw©imMm H|$Ðq~Xþ (2, −3) Am{U Ë`m dV©wimda Agcocm EH$ {~§Xþ  B (1,

4)Va A Mo {ZX}eH$ _m{hV H$am.

6. Oa A Am{U B AZwH«$_o (−2, −2) Am{U (2, −4) AmhoV.  AB aofmI§S>mda AP = 
3
7  ABhmoB©c. Aem

P {~XþMo {ZX}eH$ H$mT>m.
7. A(−4, 0) Am{U B(0, 6) q~XþZm OmoS>Umè`m aofmI§S>mcm Mma g_mZ ^mJmV {d^mJUmè`m q~XþMo

{ZX}eH$ H$mT>m.
8. A(−2, 2) Am{U B(2, 8) `m {~§XþZm OmoS>Umè`m aofmI§S>mcm Mma g_mZ ^mJmV {d^mJUmè`m

q~XþMo {ZX}eH$ _m{hV H$am.
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9. (a + b, a − b) Am{U (a − b, a + b) `m {~§XþZm OmoS>Umè`m aofmI§S>mcm 3 : 2 JwUmoÎmamV AmVwZ
{d^mJUmè`m q~XþMo {ZX}eH$ H$mT>m.

10. Imcrc {eamoq~Xþ Agcoë`m {ÌH$moUmÀ`m JwéËd_Ü`mMo {ZX}eH$ _m{hV H$am.
i. (-1, 3), (6, -3) Am{U (-3, 6) ii. (6, 2), (0, 0) Am{U (4, -7)
iii. (1, -1), (0, 6) Am{U (-3, 0)

11. {~Xþ A(x, y)  _m{hV H$am Omo AB `m aofocm 2:3 `m JwUmoËVamV {d^mJVmo. q~Xþ B Am{U C
AZwH«$_o (-5,8) Am{U (3,6) AmhoV.

12. aofmI§S> AB {ZX}em§H$ AúmmÀ`m q~Xþ  A Am{U B da OwiVo. Oa P(3,6)AB cm 2:3 `m
JwUmoÎmamV {d^mJVo Va  A Am{U B {~§Xþ _m{hV H$am.

7.8  7.8  7.8  7.8  7.8  zÌH$moUmMo úmoÌ\$i zÌH$moUmMo úmoÌ\$i zÌH$moUmMo úmoÌ\$i zÌH$moUmMo úmoÌ\$i zÌH$moUmMo úmoÌ\$i (((((AAAAAREAREAREAREAREA     OFOFOFOFOF     THETHETHETHETHE T T T T TRIANGLERIANGLERIANGLERIANGLERIANGLE)))))

AmH¥$VrV XmI{dë`mn«_mUo A(0, 4) Am{U B(6, 0) Ama§̂ q~Xþ
O Zo EH$ {ÌH$moU V`ma hmoVmo.

 ΔAOB Mo úmoÌ\$i {H$Vr?
ΔAOB hm H$mQ>H$moZ {ÌH$moU AgwZ Ë`mMm nm`m 6 EH$H$

Amho. (åhUOoM x {ZX}eH$) Am{U C§Mr 4 EH$H$ (åhUOoM y{ZX}eH$).

∴  ΔAOBMo úmoÌ\$i =  
1 base height
2

× ×

          =  
1 6 4 =12
2

× ×   Mm¡agmMo EH$H$

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

   X-Aúmmda A q~Xþ Am{U Y-Aúmmda B q~Xþ ¿`m. Am{U {ÌH$moU AOB Mo úmoÌ\$i H$mT>m.
Vw_Mo {_Ì Vo H$go H$aVmV `mMr {_Ìmgmo~V MMm© H$am.

     zdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$am

g_Om A(x1, y1),  B(x2, y2), C(x3, y3) AmhoV.
Va àVcmVrc Imcrc {ÌH$moUmMo úmoÌ\$i H$mT>m. `m

{ÌH$moUmÀ`m úmoÌ\$imMr MMm© Vw_À`m {_Ìm§gmo~V JQ> nmSw>Z
H$am.

B(6, 0)6 units

4 
un

its A(0, 4)

nm`m C§Mr

X

A

Y

BC
X'

Y'
(i)
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{ÌH$moUmMo úmoÌ\$i{ÌH$moUmMo úmoÌ\$i{ÌH$moUmMo úmoÌ\$i{ÌH$moUmMo úmoÌ\$i{ÌH$moUmMo úmoÌ\$i
g_Om ABC EH$ H$moUVmhr {ÌH$moU AgwZ

A(x1, y1),  B(x2, y2) Am{U  C(x3, y3) ho Ë`mMo
{eam|[~Xþ AmhoV.

  A, B Am{U C {~§XþdéZ AZwH«$_o x-
Aúmmda AP, BQ Am{U CR c§~ H$mT>m.

ABQP, APRC Am{U BQRC ho gd©
g_c§~ Mm¡H$moZ AmhoV.

AmH¥$VrdéZ ñnï> hmoVo H$s,
ΔABC Mo úmoÌ\$i= g_c§~ Mm¡H$moZ

ABQP Mo úmoÌ\$i + g_c§~ Mm¡H$moZ APRC
Mo úmoÌ\$i − g_c§~ Mm¡H$moZ BQRC Mo úmoÌ\$i

∵  g_c§~ Mm¡H$moZmMo úmoÌ\$i = 
1
2

(g_m§Va ~mOwMo ~oarO) (Ë`m_Yrc A§Va)

 ΔABCMo úmoÌ\$i =  
1 1 1(BQ AP)QP (AP CR)PR (BQ CR)QR
2 2 2

+ + + − + .... (1)

AmH¥$VrdéZ
BQ = y2,  AP = y1,  QP = OP − OQ = x1 − x2

CR = y3,  PR = OR − OP = x3 − x1

QR = OR − OQ = x3 − x2

åhUwZ  ΔABCMo úmoÌ\$i [ (1) déZ ]

2 1 1 2 1 3 3 1 3 3 3 2
1 1 1( ) ( ) ( ) ( ) ( ) ( )
2 2 2

= + − + + − − + −y y x x y y x x y y x x

1 2 3 2 3 1 3 1 2
1 | ( ) ( ) ( ) |
2

= − + − + −x y y x y y x y y

Y

X

B A

CX'

Y'
(ii)

X

Y

A B

C

Y'

X'

(iii)

X

Y

BC

A

Y'

X'

(iv)

X ′ X

Y ′

Y

C( )x y3 3,

A( , )y1x1

B( )x y2 2,

S

T

U

Q P R
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 ΔABC  Mo úmoÌ\$i hr

1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y

H$mhr CXmhaUo nmhþ `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-18.  (1, −1), (−4, 6) Am{U (−3, −5) {eam§oq~Xþ Agcoë`m {ÌH$moUmMo úmoÌ\$i H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ :  Δ = 1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y

A(1, −1), B(−4, 6) Am{U C(−3, −5) Zo V`ma Pmcoë`m {ÌH$moUmMo úmoÌ\$i gwÌmdéZ
{Xco Amho.

1 1(6 5) ( 4) ( 5 1) ( 3)( 1 6)
2

= + + − − + + − − −

1 11 16 21 24
2

= + + =

åhUwZ {ÌH$moUmMo úmoÌ\$i 24 Mm¡.EH$H$ Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-19.   A(5, 2), B(4, 7) Am{U C(7, −4) q~XþZr V`ma hmoUmè`m {ÌH$moUmMo úmoÌ\$i H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$:  A(5, 2), B(4, 7) Am{U C(7, −4) `m {~XþZr V`ma Pmcoë`m {ÌH$moUmMo úmoÌ\$i
1 5(7 4) 4( 4 2) 7(2 7)
2

+ + − − + −

1 455 24 35 2
2 2

−
= − − = = −

H$maU úmoÌ\$i ho _mn Amho Am{U Vo F$U ZgVo. åhUwZ AmnUmg Iar qH$_V åhUOo |−2| = 2.

¿`mdr cmJVo.
åhþUZ, {ÌH$moUmMo úmoÌ\$i = 2 Mm¡.EH$H$

ho H$amho H$amho H$amho H$amho H$am

Imcrc {Xcoë`m {eam|q~Xþ déZ {ÌHo$mUmMo úmoÌ\$i H$mT>m.
(5, 2) (3, −5) Am{U (−5, −1)
(6, −6), (3, −7) Am{U (3, 3)
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-20.  Oa A(−5, 7), B(−4,−5), C(−1, −6) Am{U D(4,5) ho Mm¡H$moZmMo {eam|{~Xþ AmhoV Va
ABCD Mm¡H$moZmMo úmoÌ\$i _m{hV H$am.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ : B Am{U Dcm OmoS>ë`mg ABD Am{U BCD ho XmoZ {ÌH$moU V`ma hmoVmV.
 ΔABD Mo úmoÌ\$i

1 5( 5 5) ( 4)(5 7) 4(7 5)
2

= − − − + − − + +

1061 50 8 48 53
2 2

= + + = =  Mm¡.EH$H$

 ΔBCDMo úmoÌ\$i 1 4( 6 5) 1(5 5) 4( 5 6)
2

= − − − − + + − +

1 44 10 4 19
2

= − + =  Mm¡.EH$H$

åhUwZ ABCD Mm¡H$moZmMo úmoÌ\$i = ΔABD Mo úmoÌ\$i +  ΔBCD Mo úmoÌ\$i
53+19 = 72 Mm¡.EH$H$

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

(0, −1), (2, 1) (0, 3) Am{U (−2, 1) Zr V`ma Pmcoë`m Mm¡agmMo úmoÌ\$i H$mT>m.

     zdMma H$am - MMm© H$amzdMma H$am - MMm© H$amzdMma H$am - MMm© H$amzdMma H$am - MMm© H$amzdMma H$am - MMm© H$am

    Imcr {Xcoë`m q~XþZr V`ma Pmcoë`m {ÌH$moUmMo úmoÌ\$i H$mT>m.
(i) (2, 0), (1, 2), (1, 6)

(ii) (3, 1), (5, 0), (1, 2)

(iii) (−1.5, 3), (6, 2), (−3, 4)

Vwåhmcm H$m` AmT>iwZ Amco?
`m q~XþZm VrZ doJdoJù`m AmcoImda {dñWmnZ H$am. Vwåhmcm H$m` {XgwZ òVo?
ewÝ` Mm¡ag EH$H$ Agcocm {ÌH$moU H$mTw> eH$Vm H$m? `mMm AW© H$m` Amho?

A

CB

D

C
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7.8.1.  7.8.1.  7.8.1.  7.8.1.  7.8.1.  q~XþMr EH$aofr`Vm (CCCCCOLLINEARITYOLLINEARITYOLLINEARITYOLLINEARITYOLLINEARITY ) ) ) ) )

EH$m gai aofoV AgUmè¶m q~XþZm EH$aofr¶ q~Xþ åhUVmV. Oa A(x1, y1), B(x2, y2) Am{U C(x3, y3)
ho VrZ {~§Xþ aofoda Amho. Va Vo {ÌH$moU V`ma H$é eH$V Zmhr. åhUOo ΔABC Mo úmoÌ\$i ewÝ` AgVo.

Ooìhm {ÌH$moUmMo úmoÌ\$i ewÝ` AgVo Voìhm Ë`m VrÝhr q~XþZm EH$aofr` q~Xþ åhUVmV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-21.  (3, −2) (−2, 8) Am{U (0, 4) ho àVcmVrc VrZ q~Xþ AmhoV. ho q~Xþ EH$aofr` AmhoV
ho XmIdm.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$  : {ÌH$moUmÀ`m úmoÌ\$imÀ`m gwÌmdéZ

Δ = 
1 3(8 4) ( 2)(4 ( 2)) 0(( 2) 8)
2

− + − − − + − −

   
1 12 12 0
2

= - =

{ÌH$moUmÀ`m úmoÌ\$i 0 Amho. åhUwZ VrZ q~Xþ EH$aofr` qH$dm EH$mM aofoda AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-22.  A(1, 2), B(−1, b), C(−3, −4)  EH$aofr` q~Xþ AmhoV. Va‘b’ Mr qH$_V H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$  : g_Om A(1, 2), B(−1, b), C(−3, −4) ho q~Xþ {Xococo AmhoV.
Va x1 = 1, y1 = 2; x2 = −1, y2 = b; x3 = −3,  y3 = −4

  Δ Mo úmoÌ\$i = 1 2 3 2 3 1 3 1 2
1 ( ) ( ) ( )
2

− + − + −x y y x y y x y y

∴  ΔABC Mo úmoÌ\$i 1 1( 4) ( 1)( 4 2) ( 3)(2 ) 0
2

b b+ + − − − + − − =    (∵ {Xcoco q~Xþ EH$aofr` AmhoV)

|b + 4 + 6 − 6 + 3b| = 0

|4b + 4| = 0

4b + 4 = 0

∴ b = −1

ho H$amho H$amho H$amho H$amho H$am

Imcrc q~Xþ EH$aofr` Amho qH$dm Zmhr `mMr nS>VmiUr H$am.
(i) (1, −1), (4, 1), (−2, −3)

(ii) (1, −1), (2, 3), (2, 0)

(iii) (1, −6), (3, −4), (4, −3)
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7.8.2. 7.8.2. 7.8.2. 7.8.2. 7.8.2. [ÌH$moUmMo úmoÌ\$i-hoamZMo gvÌ
(AAAAAREAREAREAREAREA     OFOFOFOFOF     AAAAA T T T T TRIANGLERIANGLERIANGLERIANGLERIANGLE- ‘H- ‘H- ‘H- ‘H- ‘HERONERONERONERONERON’’’’’SSSSS F F F F FORMULAORMULAORMULAORMULAORMULA’)’)’)’)’)

{ÌH$moUmMo úmoÌ\$i _m{hV H$aÊ`mMo gwÌ 
1 b
2

× .nm`m x C§Mr

H$moUVmhr {Xcocm {ÌH$moU hm H$mQ>H$moZ {ÌH$moU, g_ ŵO
{ÌH$moU Am{U g_pìX^wO {ÌH$moU Agw eH$Vom. AmnU
{ÌH$moUmMo úmoÌ\$i H$mTw> eH$Vmo H$m?

Oa nm`m Am{U C§Mr _m{hV Agë`mg AmnU darc gwÌmdéZ {ÌH$moUmMo úmoÌ\$i H$mTw> eH$Vmo.
C§Mr (h) _m{hV Zgë`mg AmnU Ë`mMo úmoÌ\$i H$go H$mT>Vmo?
`mgmR>r àmMrZ J«rH$ J{UV emók hoamZ `m§Zr EH$ gwÌ emoYwZ H$mT>co. `mV a, b Am{U c

{ÌH$moUmÀ`m ~mOw AmhoV.

A S(S )(S )(S )a b c= − − − ,  òWo    2
a b cs + +

=

CXmhaUmW© 12_r.,9_r.,5_r., ~mOw§Mr cm§~r Agcoë`m {ÌH$moUmMo úmoÌ\$i hoamZ À`m gwÌmZwgma
H$mT>Vm òVo.

A s(s )(s )(s )a b c= − − − ,  òWo    s 2
a b c+ +

=

S
12 9 15 36 18

2 2
m+ +

= = = _r.

Va s − a = 18 − 12 = 6_r.
s − b = 18 − 9 = 9_r.
s − c = 18 − 15 = 3_r.

A 18(6)(9)(3) 2916 54= = =  Mm¡ag _rQ>a

     ho H$amho H$amho H$amho H$amho H$am

(i) 15_r, 17_r, 21_r. ~mO§wMr cm§~r Agcoë`m {ÌH$moUmMo úmoÌ\$i (hoamZMo gwÌ dmnéZ)

H$mT>m. Am{U A = 
1
2

bh `m gwÌmdéZ Amcoë`m CÎmamMr nS>VmiUr H$am.

(ii) (0, 0), (4, 0), (4, 3) ̀ m q~XþZr V`ma Pmcoë`m {ÌH$moUmMo úmoÌ\$i hoamZÀ`m gwÌmdéZ
H$mT>m.

SCERT TELA
NGANA



1 8 81 8 81 8 81 8 81 8 8

Voc§JmZm dmgZmV\|$ _mo\$V zdVaU 2020-21

dJ© 10 dm J{UV

               Aä`mg - 7.3 - 7.3 - 7.3 - 7.3 - 7.3

1. Imcrc {Xcoë`m {ÌH$moUmÀ`m {eam|q~Xþ déZ Ë`mMo úmoÌ\$i H$mT>m.
(i) (2, 3) (−1, 0), (2, −4) (ii) (−5, −1), (3, −5), (5, 2)
(iii) (0, 0), (3, 0) and (0, 2)

2. Imcr {Xcoco q~Xþ EH$aofr` AmhoV Va ‘K’ Mr qH$_Vr H$mT>m.
(i) (7, −2) (5, 1) (3, K) (ii) (8, 1), (K, −4), (2, −5)
(iii) (K, K) (2, 3) Am{U (4, −1).

3. (0, −1), (2, 1) Am{U (0, 3) {eam|q~Xþ Agcoë`m {ÌH$moUmÀ`m ~mOwÀ`m _Ü`q~XþZm OmoS>Umè`m
{ÌH$moUmMo úmoÌ\$imMo H$mT>m. {Xcoë`m {ÌH$moUmÀ`m úmoÌ\$imMo `m {ÌH$moUmÀ`m úmoÌ\$imer
JwUmoÎma H$mT>m.

4. (−4, −2), (−3, −5),  (3, −2) Am{U (2, 3) ho Mm¡H$moZmMo {eam|q~Xþ Amho. Va Ë`mMo úmoÌ\$i H$mT>m
5. (2, 3), (6, 3) Am{U (2, 6) `m q~XþZr ~Zcoë`m {ÌH$moUmMo úmoÌ\$i hoamZÀ`m gwÌmdéZ H$mT>m.

7.9  7.9  7.9  7.9  7.9  gai aofm (SSSSSTRAIGHTTRAIGHTTRAIGHTTRAIGHTTRAIGHT L L L L LINESINESINESINESINES)))))

^maìXmO Am{U _rZm ho XmoKo XmoZ Mcr` aofr` g_rH$aU gmoS>{dÊ`mMm à`ËZ H$arV Amho.

^maìXmO^maìXmO^maìXmO^maìXmO^maìXmO :  2x + 3y = 12 Mr CH$c _m{hV H$é eH$Vm H$m?

_rZm_rZm_rZm_rZm_rZm :  hmò , _r Ho$co Amho nhm x 0 3 6 −3
y 4 2 0 6

2x+3y = 12

3y = 12 - 2x

y = 
12 2

3
x−

_rZm_rZm_rZm_rZm_rZm : `m CH$ctZm H«$_rH$ OmoS>rV {chþ
eH$Vm H$m?
^maìXmO^maìXmO^maìXmO^maìXmO^maìXmO : hmò ,  (0, 4), (3, 2), (6, 0), (−
3, 6)

_rZm Vw ho q~Xþ {ZX}eH$ àVcmV
{dñWmnZ H$é eH$Vo H$m`?

_rZm_rZm_rZm_rZm_rZm : _r `mg AemàH$mao Ho$co Amho.
^maìXmO^maìXmO^maìXmO^maìXmO^maìXmO: Vw_À`m {ZXe©Zmg H$m` Amco?
hr aofm H$m` Xe©{dVo?

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

A(0,4)

B(3,2)

C(6,0)

D(-3,6)

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
XAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
YAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
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{ZX}eH$ ̂ w{_Vr

_rZm_rZm_rZm_rZm_rZm : hr EH$ gai aofm Amho
^maìXmO^maìXmO^maìXmO^maìXmO^maìXmO : `m aofodarc AOwZ H$mhr [~§Xþ AmoiIw eH$Vm H$m`?

`m aofodarc H$mhr q~Xþ emoYÊ`mgmR>r Vwåhr _rZmcm _XV H$é eH$Vm H$m`?
..................., ..................., ..................., ...................

`m aofoV AB  cm H$m` åhUVmV?
AB  hm EH$ aofmI§S> Amho.

 ho H$am
    Imcrc {~§XþZm {ZX}eH$ àVimda {dñWmnwZ Ë`mg OmoS>m.

1. A(1, 2),  B(−3, 4),  C(7, −1)
2. P(3, −5) Q(5, −1),  R(2, 1), S(1, 2)

H$moUVm aofmI§S> hmoVmo? H$moUVm hmoV Zmhr? H$m?

zdMma H$am - MMm© H$am

 y = x + 7  hr gai aofm Xe©{dVo H$m? {ZX}eH$ àVcmV aofm H$mT>m.
hr aofm Y- Aúmmda H$moUË`m q~Xþda N>oXVo?
X-Aúmmer Vmo {H$VrMm H$moZ H$aVmo? Vw_À`m {_Ìm§er `mMr MMm© H$am?

7.9.1  7.9.1  7.9.1  7.9.1  7.9.1  gai aofoMm MT> (SSSSSLOPELOPELOPELOPELOPE     OFOFOFOFOF     THETHETHETHETHE     STRAIGHTSTRAIGHTSTRAIGHTSTRAIGHTSTRAIGHT     LINELINELINELINELINE)))))

Vwåhr ~JrÀ`mV KgaUmar {eT>r nm{hcrM Agmc. òWo XmoZ KgaUmè`m {eT>çm {Xë`m AmhoV.
H$moUË`m {eT>rdéZ doJmV KgaVm òVo?

Z¸$sM Vw_Mo CÎma Xþgar åhUwZ òVo H$m?
`m aofm§Mo {Z[aúmU H$am.
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l

XO O X

m

 OX er H$moUVr aofm OmñV H$moZ H$aVo?
“m” aofm hr  ‘l’ aofonoúmm OX er OmñV H$moZ H$aVo.
‘m’ aofoMm MT> ‘l’ aofonoúmm OmñV Amho. aofoÀ`m KgaUmè`m eãXmg MT> Ago åhUVmV.
aofoMm MT> AmnU H$gm _m{hV H$é eH$Vmo?

     H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

AmH¥$VrVrc aofoMo {Z[aúmU H$éZ Ë`mdarc q~XþZm AmoiIwZ Imcrc Vº$m ^am.

x {ZX}eH$ 0 -1 -2 3 -4

y {ZX}eH$ 0 2 4 -6 8

x {ZX}eH$ ~Xcë`m_wio y {ZX}eH$
gwÜXm ~XcV Amho. AmnUmg {XgwZ òVo.

 y {ZX}eH$ y1 = 0 nmgwZ y2 = 2, n ª̀V
dmT>ë`mg
 y _Yrc ~Xc = ........................

Voìhm Ë`mg_mZ ‘x’ _Yrc ~Xc = ...

∴ y
x

                 ..................

y{ZX}eH$ y1 = 2 nmgwZ  y3 = 4 n`ªV
dmT>ë`mg

åhUwZ  y _Yrc ~Xc = ..................

Ë`m g_mZ x _Yrc ~Xc ............

åhUwZ   ...............

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9

-1
-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

_Yrc ~Xc
_Yrc ~Xc

 y  _Yrc ~Xc
x_Yrc ~Xc

à‘mU à‘mU à‘mU à‘mU à‘mU (scale)
XAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
YAj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$Aj 1 go.‘r. =1 EH$H$
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Ë`m aofoda AOwZ H$mhr q~Xþ AmoiIwZ H$moUË`mhr XmoZ q~XwZm KoD$Z Imcrc Vº$m ^am.

y _Yrc ~Xc  x _Yrc ~Xc
n
n

y
x _Yrc ~Xc

darc H¥$VrdéZ H$m` {ZíH$f© H$mTw> eH$Vm?
EH$m aofodarc  y _Yrc \$aH$mnmgwZ x _Yrc \$aH$m§À`m JwUmoÎmamMm g§~§Y Amho Am{U X-

Aúmmer Ë`mMo Ho$coë`m H$moZmÀ`m g§~§Y `m {df`r MMm© H$é.

7.9.2  7.9.2  7.9.2  7.9.2  7.9.2  XmoZ q~XþZm OmoS>Umè`m aofoMm MT> (SSSSSLOPELOPELOPELOPELOPE     OFOFOFOFOF     AAAAA     LINELINELINELINELINE     JOININGJOININGJOININGJOININGJOINING T T T T TWOWOWOWOWO P P P P POINTSOINTSOINTSOINTSOINTS ) ) ) ) )

g_Om A(x1, y1) Am{U B(x2, y2) ho XmoZ q~Xþ AmH¥$VrV XmI{dë`m à_mUo ‘l’ aofoda AmhoV.

aofoMm MT>= 
n
n

y
x  _Yrc ~Xc

  AB   Mm MT>= m = 
2 1

2 1

−
−

y y
x x

MT> cm ‘m’ Zo Xe©{dVmV Am{U ‘l’ aofm X-
Aúmmer θ H$moZ H$aVo.
    åhUwZ aofmI§S> AB hm  AC da θ H$moZ H$aVmo.

∴ tan θ =

= 2 1

2 1

BC
AC

−
=

−
y y
x x

∴  2 1

2 1
tan y y m

x x
−

θ = =
−

  ∴ m = 2 1

2 1
tan −

θ =
−

y y
x x

 (x1, y1), (x2, y2) q~XþZr V`ma hmoUmè`m AB  aofmI§S>mMm MT> H$mT>Ê`mMo gwÌ Amho.

Oa aofm§Zr X-Aúmmda Ho$cocm H$moZ  θ Amho. Va  m = tan θ.

Y

XX ′

Y ′

C
A(

,
)y 1

x 1

B(
)

x
y
2

2,

x x2 1- 

y y2 1- 

θθ H$moZmMr {déÜX ~mOw
θ H$moZmMr cJVMr ~mOw
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-22.  EH$m aofmI§S>mMo A§Ë` q~Xþ (2, 3), (4, 5) AmhoV Va Ë`m aofmI§S>mMm MT> H$mT>m.

gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$ : aofoMo A§Ë`q~Xþ (2, 3), (4, 5) AmhoV. Va aofmI§S>mMm MT>

2 1

2 1

5 3 2 1
4 2 2

− −
= = = =

− −
y ym
x x

{Xcoë`m aofmI§S>mMm MT> 1 Amho.

ho H$amho H$amho H$amho H$amho H$am

  AB
HJJG

 Mm MT> H$mT>m OoWo.
1. A(4, −6)  B(7, 2) 2. A(8, −4),  B(−4, 8)
3. A(−2, −5), B(1, −7)

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

Imcrc {Xcoco q~Xþ AB
HJJG

 AmhoV. Va Ë`mMm MT> H$mT>m.
1. A(2, 1),  B(2, 6) 2. A(−4, 2), B(−4, −2)
3. A(−2, 8), B(−2, −2)

4. darc {VZ CXmhaUmVrc {Xcoë`m q~XþnmgwZ V`ma Pmcoë`m aofmI§S>  AB
HJJG

 hm Y-
Aúmmer g_m§Va Amho. ho Iao Amho H$s, Ë`m§À`m MT>m ~Ôc Vwåhr H$m` åhUVm? H$m?

     zdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$amzdMma H$am- MMm© H$am

     A(3, 2), (−8, 2) [~§Xþ aofoda Amho H$m? AB
HJJG

 Mm MT> H$mT>m.
AB
HJJG

 aofmI§S>  X-Aúmmda g_m§Va Ho$ìhm AgVmo? H$m?

Vw_À`m {_Ìmgmo~V MMm© H$am.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-23.  P(2, 5) Am{U Q(x, 3) q~XþVwZ OmUmè`m aofoMm MT> 2 Amho. Va x Mr qH$_V H$mT>m.
gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$gmoS>dUvH$: P(2, 5) Am{U Q(x, 3) q~XþVwZ OmUmè`m aofoMm MT> 2 Amho.

òWo  x1 = 2,   y1 = 5, x2 = x, y2 = 3

 Mm MT> 2 1

2 1

3 5 2 2PQ 2
2 2 2

− − − −
= = = ⇒ =

− − − −
y y
x x x x x

⇒  −2 = 2x − 4 ⇒  2x = 2 ⇒  x = 1
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          Aä`mgAä`mgAä`mgAä`mgAä`mg - 7.4 - 7.4 - 7.4 - 7.4 - 7.4

1. Imcrc {Xcoë`m XomZ q~Xþ _YwZ aofoMm MT> _m{hV H$am.
(i) (4, −8)  Am{U (5, −2)

(ii) (0, 0) Am{U ( 3,3)

(iii) (2a, 3b) Am{U (a, −b)
(iv) (a, 0) Am{U (0, b)

(v) A(−1.4, −3.7),  B(−2.4, 1.3)

(vi) A(3, −2), B(−6, −2)

(vii)
1 1A 3 , 3 , B 7, 2
2 2

⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

(viii) A(0, 4), B(4, 0)

               EopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mg
        [n[aúmogmR>r Zmhrn[aúmogmR>r Zmhrn[aúmogmR>r Zmhrn[aúmogmR>r Zmhrn[aúmogmR>r Zmhr]

1.  Q dVw©imMm H|$Ðq~Xþ Y-Aúmmda Amho. Am{U Vo dVw©i (0, 7) Am{U (0, −1) ̀ m q~XþVwZ OmVo. Oa
dVw©i X-Aúmmda (P, 0) òWo N>oXV Agë`mg  ‘P’Mr qH$_V H$mT>m?

2. A(2, 3), B(−2, −3), C(4, −3) ̀ m q~XþZr V`ma Pmcoë`m {ÌH$moU ΔABC Amho. BC ~mOw Am{U
H$moZ A À`m H$moZ Xþ̂ mOH$mÀmm N>oXZ q~Xþ _m{hV H$am.

3. ΔABC g_ ŵO {ÌH$moUmMr BC ~mOw X-Aúmmcm g_m§Va Amho. Va BC, CA Am{U AB ~mOw
À`m aofoMm MT> H$mT>m.

4. EH$m H$mQ>H$moZ, {ÌH$moUmMr ~mOw ‘a’ Am{U ‘b’AgwZ a > b Oa H$moQ>H$moZ {ÌH$moU Xþ̂ mJV
Agë`mg {ZX}eH$ ŵ_rVrÀ`m gmhmæ`mZo {ÌH$moUmÀ`m c§~ g§nmV Am{U chmZ {ÌH$moUm_Yrc
A§Va H$mT>m.

5.  2x + 3y − 6 = 0 `m aofoZo {ZX}eH$ Aúmm§er Ho$coë`m {ÌH$moUmMm JwéËd_Ü` _m{hV H$am.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

EH$ {~§Xþ Omo aofmI§S>mcm AmVwZ {d^mJVmo Ë¶mMo {ZX}em§H$ J«m’$ nonaÀ¶m gmhæ¶mZo ‘m{hV
H$am.

SCERT TELA
NGANA



1 9 41 9 41 9 41 9 41 9 4

Voc§JmZm dmgZmV\|$ _mo\$V zdVaU 2020-21

dJ© 10 dm J{UV

          AmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$crAmnU H$m` MMm© Ho$cr

1. X-Aúmmcm g_m§Va Agcoë`m (x1, y1) Am{U (x2, y1)  q~Xþ_Yrc A§Va |x2 - x1|Amho.

2. Y-Aúmmcm g_m§Va Agcoë`m (x1, y1) Am{U (x1, y2) `m q~Xþ_Yrc A§Va |y2 - y1| Amho.

3. Ama§̂ q~Xþ nmgwZ P(x, y) q~Xþn ª̀VMo A§Va 2 2x y+ Amho.

4.  P(x1, y1) Am{U Q(x2, y2) `m q~Xþ_Yrc A§Va ( ) ( )2 2
2 1 2 1x x y y− + − Amho.

5. A (x1, y1) Am{U B(x2, y2) q~XþZm OmoS>Umè`m aofm I§S>mcm m1 : m2JwUmoÎmamV {d^mJUmè`m

P(x, y)  Mo {ZX}eH$ 1 2 2 1 1 2 2 1

1 2 1 2

,  m x m x m y m y
m m m m

⎡ ⎤+ +
⎢ ⎥+ +⎣ ⎦

AmhoV.

6. (x1, y1) Am{U (x2, y2) OmoS>Umè`m aofoÀ`m _Ü`q~Xþ Mo {ZXe}H$ 1 2 1 2, 
2 2

x x y y+ +⎛ ⎞
⎜ ⎟
⎝ ⎠

 Amho.

7. _Ü`JmMm N>oXZ q~Xþ hm Ë`m {ÌH$moUmMm JwéËd_Ü` Amho. åhUwZ JwéËd _Ü`mMo {ZX}eH$

1 2 3 1 2 3, 
3 3

x x x y y y+ + + +⎛ ⎞
⎜ ⎟
⎝ ⎠

Amho.

8. àË òH$ _Ü`Jmcm 2:1 JwUmoÎmamcm {d^mJUmam q~Xþ Ë`m {ÌH$moUmMm JwéËd_Ü` hmò .

9. (x1, y1) (x2, y2) Am{U (x3, y3) Zo V`ma Pmcoë`m {ÌH$moUmMo úmoÌ\$i 
1
2  |x1 (y2 - y3) + x2 (y3

- y1) + x3 (y1 - y2)| Amho.

10. hoam°ZÀ`m gwÌmZwgma {ÌH$moUmMo úmoÌ\$imMo

A = ( ) ( ) ( )S S-  S-  S-a b c ∵  S = 2
a b c+ +

(a, b, c `m ΔABC À`m VrZ ~mOw AmhoV.)

11.  (x1,  y1) Am{U (x2,  y2) q~Xþ Agcoë`m aofoMm MT>  m = 
2 1

2 1

y y
x x

−
− Amho.

SCERT TELA
NGANA



8.1  8.1  8.1  8.1  8.1  àñVmdZm
pñZ½YmÀ`m KamÀ`m _mJrc

AmdmamV EH$ C§M PmS> Amho. {Vcm
Ë`m PmS>mMr C§Mr H$mT>m`Mr Amho.Vr
H$er H$mT>Vm ̀ oVo ̀ mMr {Vcm _m{hVr
Zmhr. Ë`mM doir VrMo _m_m VrÀ`m
Kar Amco. {VZo _m_mcm Ë`m PmS>mMr
C§Mr _m{hV H$aÊ`mgmR>r _XV
H$aÊ`mMr {dZ§Vr Ho$cr. Ë`m§Zr WmoS>m
doi {dMma Ho$cm. Am{U Z§Va {Vcm EH$ Amagm AmUm`cm gm§JrVco. Ë`m§Zr Vmo Amagm PmS>mÀ`m
nm`mnmgwZ H$mhr A§Vamda R>odcm. Ë`m§Zr pñZ½Ymcm AmaemÀ`m Xþgè`m ~mOwcm Aem {R>H$mUr C ô
amhm`cm gm§JrVco H$s, Ë`m  AmaemV PmS>mMm daMm ^mJ {Xgcm nm{hOo.

Ooìhm AmnU (AB) _wcJr nmgwZ Amagm (C) Am{U PmS> (DE)  Mr AmH¥$Vr darc à_mUo H$mT>Vmo.
Voìhm ΔABC Am{U ΔDEC {ÌH$moU AmnUmg {XgwZ ̀ oVmV. ̀ m XmoÝhr {ÌH$moUm~Ôc Vw_Mo åhUoUo H$m`
Amho? Vo EHén Amho H$m? Zmhr, H$maU Oar H$aVm Ë`m§Mm AmH$ma EH$M Agcm Var Ë`mMo _mn
doJdoJio AmhoV. Aem gma»`m AmH$mamÀ`m, n§aVw _mno g_mZ Zgcoë`m ŵ{_Vr` AmH¥$Ë`m§Zm AmnU
H$m` åhUVmo. ho Vwåhmcm _m{hV Amho H$m? `mcmM g_én {ÌH$moU åhUVmV.

AmnU PmS>mMr C§Mr qH$dm EImÚm nd©VmMr C§Mr H$er _moOVm? Xþa A§Vamda Agcoco Ogo gẁ ©
Am{U M§Ð ̀ m§À`mVrc A§Va AmnU H$go _m{hV H$é eH$Vmo? Q>onÀ`m gmhmæ`mZo Ago A§Va _m{hV H$é
eH$Vo Ago Vwåhmcm dmQ>Vo H$m? dmñV{dH$ nmhVm Aer C§Mr Am{U A§Va AàË`úmnUo _moO_mn
nÜXVrZo H$mT>Vm òVo.ho AmH¥$VrÀ`m g_énVoÀ`m {Z`_mda Adc§~wZ AgVo.
8.2  8.2  8.2  8.2  8.2  g_én AmH¥$Ë`m g_én AmH¥$Ë`m g_én AmH¥$Ë`m g_én AmH¥$Ë`m g_én AmH¥$Ë`m (((((SSSSSIMILARIMILARIMILARIMILARIMILAR F F F F FIGURESIGURESIGURESIGURESIGURES)))))

darc AmH¥$VrMo (H$maMo) {Z[aúmU H$am.

Oa Ë`mMr é§Xr gmaIr R>odwZ cm§~r XþßnQ> Ho$ë`mg Vr AmH¥$Vr (ii)gmaIr {XgVo.

A

B C

D

E

(i) (ii) (iii)

(Similar Triangles)8
g_én zÌH$m nT
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Oa AmH¥$Vr (i) _Yrc cm§~r g_mZ R>odwZ é§Xr XþßnQ> Ho$ë`mg Vr AmH¥$Vr (iii) gmaIr {XgVo.
AmVm, AmH¥$Vr.(ii) Am{U (iii) ~Xc Vwåhr H$m` åhUmc? Vo AmH¥$Vr(i) gmaIo {XgVmV H$m?AmH¥$Vr

{dH¥$V Pmcocr AmnUmg {XgwZ òVo. Vo g_én AmhoV Vwåhr åhUw eH$Vm H$m? Zmhr Ë`m§Mm AmH$ma
g_mZ Amho. na§Vw Ë`m g_én ZmhrV.

EH$m \$moQ>mJ«m\$a EH$mM ZoJoQ>rd nmgwZ {d{dY _mnmMr \$moQ>mo H$go _wÐrV H$aVmV, {dMma H$am?
Vwåhr ñQ>°nÀ`m AmH$mamMo, nmgnmoQ>©À`m AmH$mamMo Am{U nmoñQ>H$mS>©À`m AmH$mamÀ`m \$moQ>mo~Ôc EoH$co
AgVrc Vr gmYmaUVm: \$moQ>m|Zm 35 _r._r. _mnmÀ`m {\$ë_da \$moQ>mo H$mT>VmV Am{U Z§Va Ë`mg 45
_r._r. (qH$dm 55 _r._r.) _mnmV _moR>o H$aVmV. AmnUmg AmT>iwZ ̀ oVo H$s, chmZ \$moQ>moJ«m\$ _Yrc
n«Ë òH$ aofmI§S> hm 35:45 (qH$dm 35:55) ̀ m JwUmoÎmamV _moR>m hmoVmo. AOwZ {^Þ _mnmMo XmoZ \$moQ>moJ«m\$
KoVë`mg AmnUmg Ë`m_Yrc H$moZ g_mZ AmT>iwZ òVmV. åhUwZ \$moQ>moJ«m\$ g_én AgVmV.

Aem [aVrZo ̂ w{_Vr_Ü ò ~mOw§Mr g§»`m g_mZ Agcoco XmoZ ~hþ̂ wOr g_én AgVmV. Ooìhm g§JVH$moZ
g_mZ Am{U Ë`m§À`m g§JV ~mOw§Mo JwUmoÎma g_mZ qH$dm à_mUmV AgVo.

EH$m ~hþ̂ wOrVrc gd© ~mOw Am{U H$moZ g_mZ AgVmV Ë`mcm {Z`_rV ~hþ̂ wOr åhUVmV.EH$m ~hþ̂ wOrVrc gd© ~mOw Am{U H$moZ g_mZ AgVmV Ë`mcm {Z`_rV ~hþ̂ wOr åhUVmV.EH$m ~hþ̂ wOrVrc gd© ~mOw Am{U H$moZ g_mZ AgVmV Ë`mcm {Z`_rV ~hþ̂ wOr åhUVmV.EH$m ~hþ̂ wOrVrc gd© ~mOw Am{U H$moZ g_mZ AgVmV Ë`mcm {Z`_rV ~hþ̂ wOr åhUVmV.EH$m ~hþ̂ wOrVrc gd© ~mOw Am{U H$moZ g_mZ AgVmV Ë`mcm {Z`_rV ~hþ̂ wOr åhUVmV.
g§JV ~hþ̂ wOrVrc gd© ~mOwÀ`m JwUmoÎmamcm ñHo$c KQ>H$ (Xe©{dUmam KQ>H$) åhUwZ KoVmV.

     zdMma H$am- MMm© H$am AmzT zchm.zdMma H$am- MMm© H$am AmzT zchm.zdMma H$am- MMm© H$am AmzT zchm.zdMma H$am- MMm© H$am AmzT zchm.zdMma H$am- MMm© H$am AmzT zchm.

    ñHo$c KQ>H$mMm dmna Ho$cocr Vw_À`m X¡Z§{XZ {OdZmVrc H$mhr CXmhaUo Vwåhr XoD$ eH$Vm

gd© {Z`_rV ~hþ̂ wOrMr ~mOw§Mr g§»`m g_mZ AgVo, Vo Zoh_r g_én AgVmV.CXmhUmW© gd©
Mm¡ag g_én AgVmV d gd© g_ ŵO {ÌH$moU g_én AgVmV.

g_mZ {ÌOoMr dVw©io EH$én AgVmV Am{U {^Þ {ÌOoMr dVw©io EH$én ZgVmV. na§Vw EH$mM
AmH$mamV Am{U AmH$ma_mmV Agcocr dVw©i
g_én AgVmV.

gd© EH$én AmH¥$Ë`m g_én AgVmV.
na§Vw gd© g_én AmH¥$Ë`m EH$én amhþ eH$V
Zmhr ho AmnU gm§Jw eH$Vmo.

(i) (ii) (iii)

Similar
Squares

Similar equilateral
triangles

Similar
Circles

g_én Mm¡agg_én Mm¡agg_én Mm¡agg_én Mm¡agg_én Mm¡ag g_én g_^wOg_én g_^wOg_én g_^wOg_én g_^wOg_én g_^wO
{ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU g_én dVw©iog_én dVw©iog_én dVw©iog_én dVw©iog_én dVw©io
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AmH¥$Ë`mMr g_énVm ñnï>nUo g_OÊ`mgmR>r Imcrc H¥$Vr H$éZ nmhþ.

      H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr

Vw_À`m dJm©Vrc N>Vmcm ~g{dcoë`m àH$m{eV ~ë~Imcr EH$ Q>o~c
R>odm. EH$m gnmQ> H$mS>©~moS>©déZ EH$ ~hþ̂ wOr  ABCD H$mnm. Ë`m H$mS>© ~moS>©
cm ~ë~ Am{U Q>o~cm_Ü ò O_rZrcm g_m§Va R>odm. Voìhm Q>o~cmda ABCD
Mm¡H$moZmMr N>m`m nS>Vo. Ë`m nS>coë`m gmdcrcm A′ B′ C′ D′  Mm¡H$moZ ho
Zmd Úm.

AmVm hmA′ B′ C′ D′  hm Mm¡H$moZ ABCD Mm¡H$moZmMm noúmm _moR>m
qH$dm dmT>cocm Amho. ‘O’ hm ~ë~ Amho Am{U A′  hm OA _moR>m qH$dm dmT>cocm B′hm  OB , C′hm
OC  Am{U D′hm OD da Amho. ABCD Am{UA′ B′ C′ D′ho XmoÝhr Mm¡H$moZEH$mM AmH$mamV AgwZ
doJdoJù`m _mnmMo AmhoV.

A′  hm A Mm g§JV {eam|q~Xþ `mgA′ ↔  A Ago Xe©{dVmV. Aem[aVrZo  B′ ↔B, C′ ↔  C

Am{U D′ ↔D

H$moZm§Mr Am{U ~mOwMr dmñV{dH$ _moOUr Ho$ë`mg

(i) Vwåhr A = A′∠ ∠ , B = B′∠ ∠ , C = C′∠ ∠ , D = D′∠ ∠ Am{U

(ii) AB BC CD DA
A B B C C D D A

= = =
′ ′ ′ ′ ′ ′ ′ ′

 Mr nS>VmiUr H$é eH$Vm.

`m déZ g_mZ ~mOwM§r g§»`m Agcoco XmoZ ~hþ̂ wOr g_én AgVmV Oa
(i) gd© g§JV H$moZ g_mZ Amho. Am{U
(ii) gd© g§JV ~mOw§Mo JwUmoÎma g_mZ Amho. (qH$dm à_mUmV)

Mm¡ag hm Am`Vmer g_én hmoVmo H$m? XmoÝhr AmH¥VrV g§JV H$moZ g_mZ AgwZ g§JV ~mOw§Mo
JwUmoÎma g_mZ Zmhr. åhUwZ Vo g_én ZmhrV. ~hþ̂ wOrÀ`m g_énVogmR>r Am{U darc XmoZ AQ>rn¡H$s
\$º$ EH$M AQ> nwaoer Zmhr. XmoÝhr AQ>rMo g_mYmZ Pmco nm{hOo.

     h n H$amh n H$amh n H$amh n H$amh n H$am

Mm¡ag Am{U g_ ŵO Mm¡H$moZ g_én AmhoV H$m? Vw_À`m {_Ìmer MMm© H$am.
* H$moUVo Var XmoZ Am`V g_mZ AmhoV H$m?

A B

CD ′A ′B
′C′D

O
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h n H$amh n H$amh n H$amh n H$amh n H$am
  1. Imcrc [aH$må`m OmJm g_én Amho/ g_én Zmhr `m§Zr ^am.

(i) gd© Mm¡ag  ........................
(ii) gd© g_^wO {ÌH$moU ........................

(iii) gd© g_pìX ŵO {ÌH$moU  ........................
(iv) g_mZ ~mOw§Mr g§»`m Agcoc XmoZ ~hþ^wOr ........................ Oa Ë`m§Mo g§JV H$moZ

Am{U g§JV ~mOw g_mZ AmhoV.
(v) EH$m dñVwÀ`m \$moQ>moJ«m\$cm chmZ qH$dm _moR>o Ho$ë`mg Vr  ........................ AgVo.
(vi) g_^wO Mm¡H$moZ Am{U Mm¡ag ho EH$_oH$m§cm ........................ AgVo.

2. Imcrc {dYmZ MwH$ qH$dm ~amo~a Vo {chm.
(i) H$moUË`mhr XmoZ g_én AmH¥$Ë`m EH$én AgVmV.
(ii) Ho$mUË`mhr XmoZ EH$én AmH¥$Ë`m g_én AgVmV.
(iii) XmoZ ~hþ̂ wOr g_én AgVmV Oa Ë`m§Mo g§JV H$moZ g_mZ Amho.

3. Imcrc OmoS>r gmR>r XmoZ {^Þ CXmhaUo Úm.
(i) g_én AmH¥$Ë`m (ii) Ag_én AmH¥$Ë`m

8.3 8.3 8.3 8.3 8.3 zÌH$m nTmMr g_énVm zÌH$m nTmMr g_énVm zÌH$m nTmMr g_énVm zÌH$m nTmMr g_énVm zÌH$m nTmMr g_énVm (((((SSSSSIMILARITYIMILARITYIMILARITYIMILARITYIMILARITY     OFOFOFOFOF T T T T TRIANGLESRIANGLESRIANGLESRIANGLESRIANGLES)))))

ñZr½Ym Zo PmS>mMr C§Mr ‘m[hV Ho$cr, AmnU XmoZ {ÌH$moU H$mT>co Á¶m‘Ü¶o g‘énVoMm JwUY‘©
Xe©{dcm Jocm AmnUmg ‘m{hV Amho XomZ {ÌH$moU g‘én AgVmV Ooìhm Ë¶m§Mo

(i) Ë`m§Mo g§JV H$moZ g_mZ AmhoV.
(ii) Ë`m§À`m g§JV ~mOwMo JwUmoÎma g_mZ Amho(n«_mUmV)

ΔABC Am{U ΔDEC  _Ü ò
A∠  = D∠ , B∠  = E∠ , ACB ECD∠ = ∠

AOwZ DE EC DC =  =  = K
AB BC AC  (à_mU KQ>H$)

Va ΔABC hmΔDEC g_én Amho.
{MÌmÀ`m ΔABC ~  ΔDEC Ago {c{hVmV.
( ‘~’ `m {MÝhmcm “g_én Amho” Ago dmMVmV.)
 K hm à_mU KQ>H$ Amho åhUwZ

Oa K > 1 Va AmnUmg _moR>r AmH¥$Vr òVo.
    K = 1 Va EH$én AmH¥$Vr òoVo Am{U
   K < 1 Va chmZ AmH¥$Vr òVmV.

A

B C

D
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Δ ABC Am{U ΔDEC _Ü ò Ë`m§Mo g§JV Ho$mZ g_mZ AmhoV. åhUwZ
Ë`mg g_Ho$mUr` {ÌH$moU åhUVmV. XmoZ g_H$moZr` {ÌH$moUmÀ`m g§JV
~mOwMo JwUmoÎma Zoh_r gmaIoM AgVo. ho {gÜX H$aÊ`mgmR>r _wc ŵV à_mUmÀ`m
{gÜXm§VmMm Cn`moJ H$amdm cmJVmo. `mcmM WocgMo à_ò  gwÜXm åhUVmV.
_wc ŵV à_mUmMm {gÜXVm§V qH$dm WocgMo à_ò  g_OÊ`mgmR>r Imcrc
H¥$Vr H$é

     H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

 EH$m aofoÀ`m H$mJXmda {ÌH$moU H$mT>m. Ë`m H$mJXmdarc aofoda
H$mT>coë`m {ÌH$moUmMm nm`m Amcm nm{hOo. hm  ABC {ÌH$moU Ë`m
H$mJXmdarc AZoH$ aofm§Zm H$mnVmo. Ë`mn¡H$s H$moUVrhr EH$ aofm {ZdSw>Z
Vmo {ÌH$moUmÀ`m ~mOw AB Am{U AC cm {_iUmè`m q~Xþcm P Am{U Q
Zmdo Úm.
AP
PB

 Am{U  AQ
QC

 Mo JwUmoÎma H$mT>m? Vw_À`m {Z[aúmUmg H$m` òVo?

g_mZ hmoVo H$maU? Vo Zoh_r gË` Amho H$m? {ÌH$moUmcm N>oXUmè`m Xþgè`m aofm§Zm KoD$Z nhm.
AmnUmg _m{hV Amho H$s, aofoÀ`m H$mJXmdarc gd© aofm g_m§Va Amho Am{U àË òH$ doir JwUmoÎma

g_mZ òVo ho AmnUmg {XgwZ òVo. åhUwZ ΔABC _Ü ò Oa PQ || BC Va  AP
PB

 = AQ
QC

 `mcmM

_wc ŵV à_mUmÀ`m {gÜXVm§Mm n[aUm_ åhUVmV.

8.3.1 8.3.1 8.3.1 8.3.1 8.3.1 _wc^wV à_mTmMm zgÜXm§V (T(T(T(T(THALESHALESHALESHALESHALES T T T T THEOREMHEOREMHEOREMHEOREMHEOREM)))))

à_ǹà_ǹà_ǹà_ǹà_ǹ -8.1 : Oa {ÌH$moUmÀ`m EH$m ~mOwcm g_m§Va H$mT>cocr aofm BVa XmoZ ~mOwZm XmoZ {^Þ q~XþV
N>oXV Agoc Va Vr aofm Ë`m XmoÝhr ~mOwcm EH$mM JwUmoÎmamV {d^mJVo.

númnúmnúmnúmnúm :ΔABC _Ü ò DE || BC Vr AB Am{U AC ~mOwda AZwH«$_o D Am{U E  {~Xþda N>oXVo.

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ`: 
AD AE=
DB EC

aMZmaMZmaMZmaMZmaMZm : B, E Am{U C, D  OmoS>m Am{U Z§Va
DM ⊥ AC Am{U EN ⊥  AB H$mT>m.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm :  ΔADE Mo úmoÌ\$i = 
1 AD EN
2

× ×

ΔBDE  Mo úmoÌ\$i = 
1 BD EN
2

× ×

A

P Q

B C

_wc^wV à_mUmMo à_o`

A
N M

D E

B C
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åhUwZ  

1 AD ENr( ADE) AD2
1r( BDE) BDBD EN
2

× ×Δ
= =

Δ × ×
...(1)

na_ ΔADE Mo úmoÌ\$i = 1 AE DM
2

× ×

 ΔCDE Mo úmoÌ\$i = 
1 EC DM
2

× ×

1 AE DMr( ADE) AE2
1r( CDE) ECEC DM
2

× ×Δ
= =

Δ × ×
...(2)

 ΔBDE Am{U ΔCDE ho EH$mM nm`m DE  da Amho Am{U EH$mM g_m§Va BC Am{U DEda Amho
åhUwZ (ΔBDE)Mo úmoÌ\$i  =  (ΔCDE)Mo úmoÌ\$i ...(3)

(1) (2) Am{U (3) déZ

AD AE=
DB EC

òVo ho {gÜX Pmco.
_wc ŵV à_mUmMm ì`Ë`mg gË` Amho H$m? `mgmR>r Imcrc H¥$Vr H$éZ nmhþ `m.

          H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

Vw_À`m dhrV H$moZ XAY H$mT>m Am{U AX {H$aUmda B1, B2, B3, B4 Am{U B q~XþMr Aer
 IwU H$am H$s, Vo AZwH«$_o g_mZ A§Vamda Agm`cm nm{hOo.AB1 = B1B2 = B2B3 = B3B4 =
B4B = 1go._r.

Aem [aVrZo {H$aU AY da C1, C2, C3, C4 Am{U C

AC1 = C1C2 = C2C3 = C3C4 = C4C = 2 go._r.
 B1, C1 Am{U B, C.OmoS>m

{Z[aúmU H$am 1 1

1 1

AB AC 1=
B B C C 4

=  Am{U B1C1 || BC
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Aem [aVrZo B2C2, B3C3 Am{U B4C4 cm OmoS>ë`mg

2 2

2 2

AB AC 2=
B B C C 3

=   Am{U

3 3

3 3

AB AC 3=
B B C C 2

=   Am{U

4 4

4 4

AB AC 4=
B B C C 1

=   Am{U

C1B1 || C2B2 || C3B3 || C4 B4 || CB homVo H$m Vnmgm?

`mdéZ òUmè`m à_ò mcm WocgÀ`m à_ò mMm ì`Ë`mg åhUVmV.

à_ǹà_ǹà_ǹà_ǹà_ǹ -8.2 : Oa EImXr aofm {ÌH$moUmÀ`m XmoÝhr ~mOwcm EH$mM JwUmoÎmamV {d^mJë`mg Vr aofm {Vgè`m
~mOwcm g_m§Va AgVo.

númnúmnúmnúmnúm: ΔABC _Ü ò DE  aofm Aer H$mT>cr H$s, AD AE
DB EC

=

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : DE || BC

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : g_Om DE hr BC cm g_m§Va Zmhr. Voìhm BC cm g_m§Va
AgUmar aofm DE1 H$mT>m.

åhUwZ AD AE
DB E C

′
=

′       (H$m ?)

AE AE
EC E C

′
∴ =

′    ( H$m ?)

XmoÝhr ~mOwV 1 {_i{dë`mg E Am{U  E′  EH$_oH$m§da V§VmoV§V òVmV.(H$m?)

          à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

1. ΔPQR _Ü ò PQ Am{U PR ~mOw darc q~Xþ AZwH«$_o E Am{U F AmhoV. Imcrc àË òH$
g§X^m©V EF ||QR Amho qH$dm Zmhr Vo gm§Jm?

(i) PE = 3.9 go._r.  EQ = 3 go._r.  PF = 3.6 go._r.Am{U FR = 2.4 go._r.
(ii) PE = 4 go._r.,  QE = 4.5 go._r., PF = 8 go._r.Am{U RF = 9 go._r.
(iii) PQ = 1.28 go._r.  PR = 2.56 go._r.    PE = 1.8 go._r.Am{U PF = 3.6 go._r.

Y

C1

A B1

C2
C3

C
C4

B2 B3 B4 B X

A

D E
E1

B C
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2. Imcrc AmH¥$VrV DE || BC.

(i) EC H$mT>m (ii)  AD H$mT>m.

aMZm: aofmI§S>mMo {d^mOZ (WocgÀ`m {gÜXVm§déZ)aMZm: aofmI§S>mMo {d^mOZ (WocgÀ`m {gÜXVm§déZ)aMZm: aofmI§S>mMo {d^mOZ (WocgÀ`m {gÜXVm§déZ)aMZm: aofmI§S>mMo {d^mOZ (WocgÀ`m {gÜXVm§déZ)aMZm: aofmI§S>mMo {d^mOZ (WocgÀ`m {gÜXVm§déZ)
_mYwarZo EH$ aofmI§S> H$mT>cm. Ë`m aofmI§S>mcm 3:2 JwUmoÎmamV {d^mOZ H$am`Mo hmoVo. {VZo ñHo$cÀ`m gmhmæ`mZo _moOwZ

Amdí`H$ JwUmoÎmamV {d m̂JUr Ho$cr. BVŠ m̀V {VMr _moR>r ~hrZ {VWo Amcr.
{VZo Ago H$aVm§Zm nm{hco. Voìhm {VÀ`m ~{hUrZo {Vcm, aofmI§S>mMo _moO_mn
Z H$aVm {Xcoë`m JwUmoÎmamV H$go {d^mOZ H$aVm ̀ oB©c ̀ mMm g„m {Xcm.
_mYwarcm AmíM ©̀  dmT>co Am{U {VZo {VÀ m̀ ~{hZrcm _XV H$am̀ cm gm§JrVco.
Voìhm {VMr ~hrZ åhUmcr Vwåhr gwÜXm Imcrc H¥$VrdéZ ho H$é eH$Vm.

               H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

EH$m aofoÀ`m H$mJXmÀ`m {eQ>da ImcÀ`m aofonmgwZ ‘0’
XoD$Z BVa aofm§Zm AZwH«$_o 1, 2, 3, ... Ago {c{h`cm gm§JrVco

EH$ OmS> H$mS>©~moS>© (qH$dm MmQ>©) KoD$Z {Xcoë`m aofmI§S>
AB R>odm Am{U Ë`mMr cm§~r Ë`m H$mS>©~moS>©da énm§VarV H$am.
g_Om A1 Am{U B1 Ë`m H$mS>©~moS>©da ho A Am{U B q~Xþ
gw{MV H$am.

AmVm  A1  cm aofoÀ`m H$mJXmdarc 0 À`m {R>H$mUr
R>odm Am{U Ë`m H$mS>©cm A1  ^modVr B1 q~Xþ 5 ì`m aofoda(3
+ 2) òB©n ª̀V {\$adm.

{Vgè`m aofoZo Ë`m H$mS>©~moS>©cm ñne© Ho$coë`m q~Xþ P1 Mr IwU H$am. naV `m H$mS>©cm {Xcoë`m
aofmI§S>m gmo~V R>odwZ P1  `m q~Xþcm ~XcwZ Ë`mg ‘P’ Mr IwU H$am.

åhUwZ P hm 3:2 JwUmoÎmamV Ë`m aofmI§Smcm> {d^mJUmam q~Xþ Amho.
 AmVm ̀ mMr aMZm H$er H$aVm ̀ oVo ho {eHw$ ̀ m. {Xcoco  AB aofocm AmnU  m : n ̀ m JwUmoÎmamV

{d^mJw, òWo  m Am{U n  XmoÝhr YZnwUmªH$ AmhoV m = 3
Am{U  n = 2.
nm`arnm`arnm`arnm`arnm`ar :

1. AB er cKwH$moZ H$aUmao A [~§XþnmgwZ EH$ gai {H$aU
AX H$mT>m.

0
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5
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A B
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B C

D E
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.
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.
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2. ‘A’  H|$Ðq~Xþ KoD$Z Ho$mUË`mhr cm§~rMm AX  da EH$Mmn
H$mT>m Ë`m q~Xþg A1
Zmd Úm.

3. A1  H|$Ð
{~Xþ KoD$Z Ë`mM _mnmMm Xþgam Mmn H$mT>m Ë`mg A2 Zmd
Úm.

4.Aem[aVrZo 5 q~Xþ (=m + n) A1, A2, A3, A4, A5 Ago H$mT>m
H$s, AA1 = A1A2 = A2A3 = A3A4 = A4A5

5.  A5B cm OmoS>m A3(m = 3) q~XþdéZ A5B cm EH$( A∠ A5 B
cm g_mZ H$moZ H$aUmar) g_m§Va aofm AB cm C {~X§þda N>oXUmar
aofm H$mT>m Am{U AC : CB = 3 : 2. nhm.

AmVm, WocgMo à_ò  Am{U ì`Ë`mgmda H$mhr J{UVmMr CXmhaUo gmoS>dw.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-1.  ΔABC _Ü ò DE || BC Am{U  
AD 3 .
DB 5

= Am{U

AC = 5.6 Va AE H$mT>m.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : ΔABC _Ü ò DE || BC

AD AE
DB EC

⇒ =  ( _wc ŵV à_mUmÀ`m à_ò mdéZ)

na§Vw   AD 3
DB 5

=    åhUwZ  
AE 3
EC 5

=

 AC = 5.6 Am{U AE : EC = 3 : 5.

AE 3
AC AE 5

=
−

AE 3
5.6 AE 5−

 ({Vanm JwUmH$ma)

5AE = (3 × 5.6) − 3AE

8AE = 16.8

AE = 
16.8 2.1

8
=  go._r.

A

D E

B C

A

A B

X

2C3

A1 A2 A3 A4 A5

A B

X

A1
A2 A3 A4 A5

A B

X
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CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-2.  {Xcoë`m AmH¥$VrV LM || AB
AL = x − 3,  AC = 2x,  BM = x − 2

Am{U BC = 2x + 3 Va xMr qH$_V H$mT>m.

gmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwH :  ΔABC _Ü ò  LM || AB
AL BM
LC MC

⇒ = (_wc ŵV à_mUmÀ`m {gÜXVmdéZ)

3 2
2 ( 3) (2 3) ( 2)

x x
x x x x

− −
=

− − + − −

3 2
3 5

x x
x x

− −
+ +

 ({Vanm JwUmH$ma)

(x − 3) (x + 5)  = (x − 2) (x + 3)

   x2 + 2x − 15  = x2 + x − 6
 Þ        2x − x = − 6 + 15

               x = 9

h n H$amh n H$amh n H$amh n H$amh n H$am

  1. {Xcoë`m AmH¥$VrV x À`m H$moUË`m qH$_Vr DE || AB hmoVo?
AD = 8x + 9,  CD = x + 3

BE = 3x + 4, CE = x.

  2. ΔABC _Ü` DE || BC.  AD = x, DB = x − 2,

AE = x + 2 Am{U EC = x − 1.

Va x Mr qH$_V _m{hV H$am.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-3. ABCD Mm¡H$moZmV H$U© EH$_oH$m§g ‘O’ {~Xþda AemarVrZo N>oXVmV H$s, AO
BO  =

CO
DO Va {gÜX H$am ABCD hm g_c§~ Mm¡H$moZ Amho.

gmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwH : {Xcoco{Xcoco{Xcoco{Xcoco{Xcoco : ABCD Mm¡H$moZmV 
AO CO = 
BO DO .

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : ABCD g_c§~ Mm¡H$moZ Amho.
aMZmaMZmaMZmaMZmaMZm : ‘O’ q~XþnmgwZ AB  cm g_m§Va AgUmar EH$ aofm H$mT>m. Vr DA cm X q~Xþda {_iVo.
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ΔDAB_Ü ò XO || AB (aMZodéZ )

⇒
DX
XA  = 

DO
OB (_wc ŵV à_mUmÀ`m {gÜXVmdéZ)

A

M

L

B

C

A D

E

B

C

E
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AX
XD  = 

BO
OD ..... (1)

nwÝhm AO
BO  = 

CO
DO ({Xcoco)

AO
CO  = 

BO
OD ..... (2)

(1) Am{U (2) déZ

AX
XD  = 

AO
CO

 ΔADC _Ü ò XO aofm Aer Amho H$s, AX
XD  = 

AO
OC

⇒ XO || DC                             ( _wc ŵV à_mUmÀ`m {gÜXVm§À`m ì`Ë`mdéZ)

⇒ AB || DC

ABCD Mm¡H$moZmV AB || DC

⇒ ABCD hm g_c§~ Mm¡H$moZ Amho (ì`m» òdéZ)

ho {gÜX Pmco.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-4.  ABCD g_c§~ Mm¡H$moZmV AB || DC.E Am{U F ho g_m§Va Zgcoë`m ~mOw AD Am{U BC

darc {~§Xþ Ago Amho H$s, EF || AB Va  AE BF=
ED FC

XmIdm.

gmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwHgmnS>dTwH :  AC cm OmoS>m Vr  EF cm  G da N>oXVo.
AB || DC Am{U EF || AB ({Xcoco)
⇒ EF || DC (g_m§Va aofocm g_m§Va AgUmar aofm EH$_oH$m§cm g_m§Va AgVmV)

 ΔADC _Ü ò  EG || DC

åhUwZ AE AG=
ED GC  (_wc ŵV à_mUmÀ`m {gÜXmV§déZ).(1)

AemàH$mao ΔCAB _Ü ò  GF || AB

CG CF=
GA FB  ( _wc ŵV n«_mUmÀ`m {gÜXmV§déZ)  åhUOoM 

AG BF=
GC FC ...(2)

(1)Am{U(2) déZ  AE BF=
ED FC

.
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          Aä`mg - 8.1 - 8.1 - 8.1 - 8.1 - 8.1

1. ΔPQR _Ü ò ST aofm Aer Amho H$s, PS PT=
SQ TR

 Am{U

Va PST PRQ∠ = ∠ Va

ΔPQR  hm g_ìXr ŵO {ÌH$moU Amho {gÜX H$am.

2.  {Xcoë`m AmH¥$Vr_Ü ò LM || CB Am{U  LN || CD

Va {gÜX H$am AM AN=
AB AD

3. {Xcoë`m AmH¥$VrV DE || AC Am{U DF || AE

Va {gÜX H$am BF BE=
FE EC

.

4. EH$m {ÌH$moUmV EH$m ~mOwÀ`m _Ü`q~XþVwZ OmUmar aofm Xþgè`m ~mOwcm g_m§Va Agoc Va Vr
{Vgè`m ~mOwcm g_ìXr^mOZ H$aVo {gÜX H$am.( _wc ŵV à_mUmÀ`m à_ò mMm Cn`moJ H$am.)

5. EH$m {ÌH$moUmVrc H$moUË`mhr XmoZ ~mOw§À`m _Ü`q~XþZm OmoS>Umam aofmI§S> {Vgè`m ~mOwcm
g_m§Va AgVo. {gÜX H$am. ( _wc ŵV à_mUmÀ`m {gÜXm§VÀ`m ì`Ë`mg Cn`moJ H$éZ)

6. {Xcoë`m AmH¥$VrV DE || OQ Am{U DF || OR Va  EF
|| QR XmIdm.

A L C

N
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7. ~mOwÀ`m AmH¥$VrV  A, B Am{U C ho {~§Xþ AZwH«$_o OP, OQ
Am{U OR ~mOwda Ago Amho H$s, AB || PQ Am{U AC||PR
Va XmIdm H$s, BC || QR

8. ABCD g_c§~ Mm¡H$moZmV AB||DC  Am{U Ë`mMo H$U©

EH$_oH$m§da ‘O’ {~§Xþda N>oXVmV. Va XmIdm H$s,  AO CO=
BO DO

.

9.  7.2 go._r.cm§~rMm aofmI§S> H$mTw>Z Ë`mg5 : 3JwUmoÎma {d^mJm.Ë`mÀ`m XomÝhr ^mJmMr cm§~r H$mT>m.

     zdMma H$am - MMm© H$am AmzT zchm

        {ÌH$moUmMr g_énVm hr BVa ~hþ̂ OrÀ`m g_énVoer H$em n«H$mao {^Þ Amho. `mMr
Vw_À`m {_Ìmer MMm© H$am.

8.4  8.4  8.4  8.4  8.4  zÌH$mnTmÀ`m g_énVnÀ`m H$gmnQ>çm (CCCCCRITERIARITERIARITERIARITERIARITERIA     FORFORFORFORFOR S S S S SIMILARITYIMILARITYIMILARITYIMILARITYIMILARITY     OFOFOFOFOF T T T T TRIANGLESRIANGLESRIANGLESRIANGLESRIANGLES)))))

XmoZ {ÌH$moU g_én AgVmV Oa Ë`m§Mo g§JVH$moZ g_mZ AgwZ, g§JV ~mOwMo JwUmoÎma n«_mUmV
Amho ho AmnUmg _m{hV Amho. ̀ m g_énVoMr VnmgUr H$aÊ`mgmR>r, XmoZ {ÌH$moUmÀ`m g§JV H$moZmMr
Am{U g§JV ~mOwÀ`m JwUmoÎmamÀ`m g_mZVoMr VnmgUr H$am`cm hdr. Mcm XomZ {ÌH$moUmÀ`m
g_énVoMm à`ËZ H$mhr {Z`_ òÊ`mgmR>r H$éZ nmhþ. Ë`mgmR>r Imcrc H¥$Vr H$é.

     H¥$Vr

 H$moZ_mnH$ Am{U _moOnÅ>rMm Cn`moJ H$éZ XmoZ EH$én Zgcoco {ÌH$moU Ago H$mTw> H$s,
àË òH$ {ÌH$moUmMo H$moZ 40° Am{U 60° Agm`cm nm{hOo. Vwåhr H$mT>coë`m AmH¥$VrMr VnmgUr
XmoÝhr {ÌH$moUmÀ`m {Vgè`m H$moZmMo _mn _moOwZ H$éZ nhm.

Vmo àË òH$s 80° Agoc. (H$m?)
{ÌH$moUmÀ`m ~mOw§Mr cm§~r _moOwZ Ë`m§À`m g§JV ~mOwÀ`m cm§~rMo JwUmoÎma _m{hV H$am.
Vo {ÌH$moU g_én Amho H$m?

`m H¥$VrdéZ {ÌHo$mUmÀ`m g_énVoMo {Z`_ AmnU Imcrc à_mUo gm§Jw eH$Vmo.

P
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8.4.1  zÌH$mnTmÀ`m g_énVnMr H$mn.H$mn.H$mn.H$gmnQ>r (AAA CRITERION FOR SIMILARITY OF TRIANGLES)

à_ǹà_ǹà_ǹà_ǹà_ǹ -8.3 : XmoZ {ÌH$moUmV g§JV H$moZ g_mZ Agë`mg Ë`m H$moZmg_moarc g§JV ~mOwMo JwUmoÎma g_mZ
AgVo (à_mUmV) Am{U åhUwZ XmoZ {ÌH$moU g_én AgVmV.
númnúmnúmnúmnúm :  ABC Am{U DEF {ÌH$moUmV

A∠  = D∠ , B∠  = E∠  Am{U C∠  = F∠

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` :   
AB BC AC
DE EF DF

= =

aMZmaMZmaMZmaMZmaMZm : DE Am{U DF ~mOwda AZwH«$_o P Am{U Q Ago {ZpíMV H$am H$s,
AB = DP Am{U AC = DQ Am{U PQ OmoS>m

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ABC DPQΔ ≅ Δ   (H$m?)

`m déZ  B∠   = P∠  = E∠   Am{U PQ || EF (H$go ?)
DP DQ
PE QF

∴ =  (H$m ?)

åhUOoM 
AB AC
DE DF

= ( H$m ?)

Aem àH$mao AB BC
DE EF

=   Am{U åhUwZ  
AB BC AC .
DE EF DF

= = ho {gÜX hmoVo.

{dMma H$am Am{U MMm© H$am : darc aMZoV Oa AB = DE  qH$dm AB >DE  Va Vwåhr H$m¶ H$amc?
gwMZm :gwMZm :gwMZm :gwMZm :gwMZm : EH$m {ÌH$moUmMo XmoZ H$moZ AZwH«$_o Xþgè`m {ÌH$moUmÀ`m XmoZ H$moZmer g_mZ Agë`mg
{ÌH$moUmÀ`m ~oaOoÀ`m JwUY_m©déZ {Vgam H$moZ gwÜXm g_mZ hmoVmo.

åhUwZ, H$moZ H$moZ g_énVoÀ`m H$gmoQ>rdéZ Oa EH$m {ÌH$moUmMo XmoZ H$moZ AZwH«$_o Xþgè`m
{ÌHo$mUmÀ`m XmoZ Ho$mZmer g_mZ Agë`mg Vo XmoZ {ÌH$moU g_én AgVmV.

darc H$WZmMm ì`Ë`mg H$m` Amho?
EH$m {ÌH$moUmMr ~mOw AZwH«$_o Xwgè`m {ÌH$moUmÀ`m ~mOwer n«_mUmV Agoc Va Ë`m§Mo g§JV H$moZ

g_mZ AgVmV. ho gË` Amho.
ho Imcrc H¥$VrdéZ Aägmg H$éZ nmhþ.

          H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

     AB = 3 go._r. BC = 6 go._r. CA = 8 go._r.DE = 4.5 go._r. EF = 9 go._r. Am{U FD
= 12 go._r. ABC Am{U DEF  ho XmoZ {ÌH$moU H$mT>m.
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Ë`m XmoZ {ÌH$moUmdéZ  AB BC CA 2 .
DE EF FD 3

= = =

AmVm XomÝhr {ÌH$moUmMo H$moZ _moOm. Vwåhmcm H$m` AmT>iwZ òVo? Ë`m§À`m g§JV H$moZm{df`r
Vwåhr H$m` åhUw eH$Vm? Vo g_mZ Amho åhUwZ XomÝhr {ÌH$moU g_én AmhoV. {^Þ {ÌH$moUmgmR>r
`mMr nS>VmiUr H$éZ nmhþ eH$Vm.

darc H¥$VrdéZ XmoZ {ÌH$moUmÀ`m g_énVoMo H$gmoQ>r Imcrc n«_mUo {chþ eH$Vmo.

8.4.2.  zÌH$mnTmÀ`m g_énVnMr ~m~m~m H$gmnQ>r zÌH$mnTmÀ`m g_énVnMr ~m~m~m H$gmnQ>r zÌH$mnTmÀ`m g_énVnMr ~m~m~m H$gmnQ>r zÌH$mnTmÀ`m g_énVnMr ~m~m~m H$gmnQ>r zÌH$mnTmÀ`m g_énVnMr ~m~m~m H$gmnQ>r (SSS Criterion for Similarity of Triangles)

à_ǹà_ǹà_ǹà_ǹà_ǹ -8.4 : XmoZ {ÌH$moUmV g§JV ~mOw Oa g‘mZ JwUmoÎmamV Agë¶mg Va g§JV H$moZ g‘mZ AgVmV
åhUwZ Vo XmoZ {ÌH$moU g‘én AgVmV.
númnúmnúmnúmnúm : ΔABC Am{U ΔDEF _Ü ò

AB BC CA ( 1)
DE EF FD

= = <

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : A∠  = D∠ , B∠  = E∠ , C∠  = F∠

aMZmaMZmaMZmaMZmaMZm : DE Am{U DF ~mOwda AZwH«$_o P Am{U Q {~§Xþ  AB = DP Am{U
AC = DQ hmoB©c Ago {ZpíMV Ham Am{U PQ OmoSm>.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : DP DQ
PE QF

=    Am{U PQ || EF  ( H$m ?)

åhUwZ   P∠   =  E∠  Am{U  Q∠  =  F∠ ( H$m ?)

DP DQ PQ
DE DF EF

∴ = =  åhUwZ 
DP DQ BC
DE DF EF

= =   ( H$m ?)

åhUwZ  BC = PQ ( H$m ?)

ABC DPQΔ ≅ Δ   ( H$m ?)

åhUwZ  A∠  = D∠ ,  B∠  = E∠   Am{U C∠  = F∠ ( Hgo?)

XmoZ ~hþ̂ wOrÀ`m g_énVogmR>r EH$ AQ> nwaoer Zmhr ho AmnU {eH$cmo. na§Vw {ÌH$moUmÀ`m g_énVogmR>r
XomÝhr AQ>r nwU© Pmë`m nm{hOo ho Amdí`H$ Zmhr. H$maU EH$ AQ> nwU© Pmcr åhUOo AmnmoAmn Xþgar
AQ> nwU© hmoVo. `mgmR>r Imcrc H¥$Vr H$éZ nmhþ `m.
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               H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

 AB = 2 go._r., A∠  =500 AC = 4go._r. _mnmMm {ÌH$moUABC H$mT>m. Am{U DE = 3 go._r.,
D∠  = 500 Am{U  DF = 6go._r. _mnmMm Xþgam {ÌH$moU DEF H$mT>m.

AB AC 2
DE DF 3

= =  Am{U A∠  = D∠  = 500 {Z[aúmU H$am.

 B∠ , C∠ , E∠ , F∠  _moOm BC Am{U EF gwÜXm _moOm.

B∠  = E∠  Am{U C∠  = F∠   AOwZ 
BC 2
EF 3

=  `mMo gwÜXm {Z[aúmU H$am.

åhUwZ, XmoZ {ÌH$moU g_én Amho. {^Þ _mn KoD$Z Xþgè`m {ÌH$moUmgmR>r AgoM H$éZ nhm.
`mdéZ {ÌHo$mUmÀ`m g_énVoMr Imcrc H$gmoQ>r òVo.

8.4.3  8.4.3  8.4.3  8.4.3  8.4.3  zÌH$mnTmÀ`m EH$énVnMr ~mH$mn~m H$gmnQ>r (SAS CRITERION FOR SIMILARITY OF TRIANGLES)

à_ ǹà_ ǹà_ ǹà_ ǹà_ ǹ-8.5 : EH$m {ÌH$moUmMm EH$ H$moZ hm Xþgè`m {ÌHo$mUmÀ`m EH$m H$moZmer g_mZ AgwZ `m
H$moZmer g§~§YrV Agcoë`m ~mOw à_mUmV Agoc Va Vo XmoZ {ÌH$moU g_én AgVmV.
númnúmnúmnúmnúm : ΔABC Am{U ΔDEF _Ü ò

AB AC ( 1)
DE DF

= <  Am{U

A∠  = D∠

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ`: ΔABC ~ ΔDEFA

aMZmaMZmaMZmaMZmaMZm : DE Am{U DF ~mOwda AZwH«$_o  P Am{UQ q~Xþ AB = DP Am{UAC = DQhmoB©c Ago {ZpíMV
H$am Am{U PQ OmoS>m
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : PQ || EF Am{U ABC DPQΔ ≅ Δ  ( H$go?)

åhUwZ  A∠  = D∠ ,  B∠  = P∠ , C∠  = Q∠

∴  ΔABC ~ ΔDEF  ( H$m ?)

A

B C

D

E F

P Q

A

B C

D

E F
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     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

 1. àË òH$ AmH¥$VrV V`ma Pmcoco {ÌH$moU g_én AmhoV H$m? Oa Agoc Va g_énVoÀ`m {Z`_mMo
Zmd Úm. g_énVoÀ`m {Z`_mcm {MÝhmÀ`m énmV {chm.
(i) (ii)

(iii) (iv)

(v) (vi)

(vii) (viii)

2. Imcrc {ÌH$moU Oa g_én Agoc Va ñnï>rH$aU XoD$Z x Mr qH$_V H$mT>m.
(i) (ii)

(iii) (iv)

(v) (vi)

KG

H
I

F P

Q R

L

M N

A

B C

X Y
3

2 2

3

A

B C

P J
5

3 2

31
3

Q

O

P

BA

A

B C

40°

60° 80°

P

Q R

60°

40° 80°

3 cm.

2 cm.

2 
cm

. 6 cm.5 
cm

.

4 cm.

70°
5 cm.

2.
5 

cm
.

6 
cm

. 10 cm.

70°

3

5
x

4.5

110°
70°

3 3

5
x

x

22
24 14

2

x

9
6

x5

4

15 18

7.5

x

12

A

B C

P

Q
R

A

B C

P

Q R

S

L

T
P

Q
R

A

B

C
E

D

A

B C

P

Q

Z

X

Y

P

Q R
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C
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(vii) (viii)

aMZmaMZmaMZmaMZmaMZm : {Xcoë`m à_mU KQ>H$mdéZ {Xcoë`m {ÌH$moUmcm g_én AgUmè`m {ÌH$moUmMr aMZm H$aUo.

a) {Xcoë`m {ÌH$moU ABC cm g_én AgcocmΔABC ~mOwÀ`m 3
4   Agcocm g_én ~mOwda

Agcocm {ÌH$moUmMr aMZm H$am ( à_mU KQ>H$ 3
4 )

nm`arnm`arnm`arnm`arnm`ar : 1. BC  er cKwH$moZ H$éZ A {eam|q~XþÀ`m {déÜX ~mOwda BX
{H$aU H$mT>m.

2. BX da BB1 = B1B2 = B2B3 = B3B4. hmoVrc Ago Mma B1, B2, B3
Am{U B4 q~XþMo ñWmZ {ZpíMV H$am.

3.  B4C cm OmoSw>Z B3 _YwZ OmUmar B4C cm g_m§Va AgUmar aofm
H$mT>m. Vr aofm BC  cm C′ òWo N>oXVo.

4. C′  q~XþVwZ OmUmar Am{U CA cm g_m§Va AgUmar aofm H$mT>m. hr
aofm AB cm A′  òWo N>oXVo. åhUwZ A BCΔ ′ ′  hm òUmam {ÌH$moU Amho.
`m {Z`_mMm Cn`moJmMo H$mhr CXmhaUo KoD$ `m.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-5. EH$m 1.65 _r. C§M ì`º$sMr gmdcr 1.8 _r. nS>Vo. `mM doir EH$m {Xì`mÀ`m
ñV§̂ mMr gmdcr 5.4 _r. nS>Vo. Va Ë`m {XnñV§̂ mMr C§Mr H$mT>m.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$:  ΔABC Am{U ΔPQR _Ü ò
B∠  = Q∠ = 900.
C∠  = R∠  (AC || PR, gẁ © {H$aUo H$moUË`mhr doir g_m§Va AgVmV.)

ΔABC ~ ΔPQR  ( H$mo H$mo g_énVoZwgma )
AB BC
PQ QR

=  (g_én {ÌH$moUmMo g§JV ^mJ)

A

x
E

B C6 cm.

4 cm.

5 cm.

A

B CC1

B1
B2

B3
B4

X

A1

A

B C

E

D

1.8 m.B

A

1.65 m.

h m. 

Q 5.4 m. R

P

C

1.5 cm 15cm

x
1.

6 
cm
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1.65 1.8
PQ 5.4

=

1.65 5.4PQ 4.95
1.8

×
= =  _r.

 Ë`m {XnñV§̂ mMr C§Mr 4.95 _r.
CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-6. EH$m ~wéO nmgwZ 87.6 _r. A§Vamda Agcoë`m AmaemV EH$m ì`º$sZoo ~wéOmMo {eIa

nm{hco. Amagm hm O_rZrda CÜd© {XeoV Amho. Vmo ì`º$s AmaemnmgwZ 0.4 _r.
A§Vamda Amho Am{U Ë`mMr C§Mr 1.5 _r. Amho. Va Vr ~wéO {H$Vr C§M Amho.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : ΔABC Am{U ΔEDC _Ü ò

ABC EDC 90∠ = ∠ = °

BCA DCE∠ = ∠  ( AmnmVr H$moZ Am{U
namdV©Z H$moZ gmaIo AmhoV.)
ΔABC ~ ΔEDC ( H$mo H$mo g_énVo déZ)

AB BC 1.5 0.4
ED CD h 87.6

= ⇒ =

1.5 87.6h 328.5m
0.4
×

= =

åhUwZ ~wéOmMr C§Mr 328.5 _r. Amho.
CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT7.   JmonmiMo eoOmar Jmonmi amhV Agcoë`m IomcrH$S>o ~KV AgVmV åhUwZ qMVrV Amho.

Ë`m§Zm Amncr Imocr {Xgw Z ò åhUwZ KamMr ~mhoarc {^V {IS>H$rÀ`m C§Mr noúmm dmT>{dcr. Ë`m
~mhoarc q^VrMr C§Mr H$m` Agoc? Ë`mMr _mno AmH¥$VrV {Xcr Amho.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : AmH¥$VrÀ`m énmV Xe©{dë`mZ§Va ΔABD
Am{U ΔACE _Ü ò

B∠  = C∠  = 90°
A∠   = A∠   (g_mB©H$ H$moZ)

ΔABD ~ ΔACE    ( H$mo H$mo g_énVoÀ`m)
AB BD 2 BD
AC CE 8 1.2

= ⇒ =

2 1.2 2.4BD 0.3m
8 8

×
= = =

EHw$U q^VrMr C§Mr 1.5 _r. + 0.3 _r. = 1.8_r ~m§Ycr AgVm eoOmè`mcm H$mhr {XgV Zmhr.

1.5 m.

R Q

C
B A

2m.
8 m.

P
1.5 m. 1.5 m.

D

E

E

0.4 m.C

h

B

1.5 m.

87.6 m Tower
D
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A
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          Aä`mg - 8.2 - 8.2 - 8.2 - 8.2 - 8.2

1. {Xcoë`m AmH¥$Vr_Ü ò ADE B∠ = ∠

(i) ΔABC ~ ΔADE  XmIdm.
(ii) OaAD = 3.8 go._r.,  AE = 3.6 go._r.

BE = 2.1 go._r. BC = 4.2 go._r. Va DE H$mT>m.
2. XmoZ g_én {ÌH$moUmMr n[a_rVr AZwH«$_o 30 go._r. Am{U 20 go._r. Amho. EH$m {ÌH$moUmMr

EH$ ~mOy 12 _r.Amho. Xþgè`m {ÌHo$mUmMr g§JV ~mOw _m{hV H$am.

  3. {Xcoë¶m AmH¥$VrV AB || CD || EF.  {Xcoco Amho. AB=7.5 cm, DC= y cm , EF = 4.5 cm Am{U
BC = x cm Va x Am{U y Mr qH$‘V H$mT>m.

4. 90 go._r. C§Mr Agcocr EH$ _wcJr {XnñV§̂ mÀ`m Xþa 1.2 _r./g|. doJmoZo MmcV Amho. Oa
{XdñV§̂ m hm O_rZrda 3.6 _r.C§M Agë`mg 4 goH§$XmZ§Va Ë`m _wcrÀ`m gmdcrMr cm§~r H$mT>m

5. ΔABC ~ ΔPQR {Xcoco Amho. CM Am{U RN `m AZwH«$_o  ΔABC Am{U  ΔPQR À`m _Ü`Jm
gmdcrMr cm§~r H$mT>m.

(i) ΔAMC ~ ΔPNR

(ii)
CM AB
RN PQ

=

(iii) ΔCMB ~ ΔRNQ
6. ABCD g_c§~ Mm¡H$moZmV AB || DCAm{U H$U© AC

Am{U BD  EH$_oH$m§g ‘O’ q~Xþda N>oXVmV. XomZ {ÌH$moUmÀ`m g_énVoÀ`m {Z`_mdéZ XmIdm

H$s, OA OB
OC OD

= .

7. AB, CD, PQ ho BD cm c§~ AmhoV.

AB = x, CD = y  Am{U PQ = Z Va {gÜX H$am 
1 1 1

+ =
x y z .

8. EH$m PoS>çm§À`m Im§~mMr C§Mr 4 _r. Amho. Ë`mMr gmdcr 6 _r.nS>Vo. Ë`mM doir ~mOwÀ`m
B_maVrMr gmdcr 24 _r. nS>Vo. Va Ë`m B_maVrMr C§Mr H$mT>m.

9. CD Am{U GH ho AZwH«$_o ACB∠ Am{U EGF∠  Mo H$moZ Xþ̂ mOH$ AmhoV. ΔABC Am{U ΔFEG
{ÌH$moUmg  AB Am{U FE ~mOwda AZwH«$_o D Am{U H {~§Xþ AmhoV. Oa ΔABC ~ ΔFEG Va
XmIdm H$s

(i)
CD AC
GH FG

= (ii) ΔDCB ~ ΔHGE (iii)  ΔDCA ~ ΔHGF

C

E

D

A

B

M
BA

N
Q

R

P

B Q

z
P

A

D

C

y
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10. AX Am{U DY ho  ΔABC Am{U ΔDEF `m XmoZ g_én {ÌH$moUmMo c§~ Amho. Va {gÜX H$am
AX : DY = AB : DE.

11. Vwåhr ñdV:Mo _ZmÀ`m _mnmZo ΔABC g_én Agcoë`m g_én {ÌH$moUmMr aMZm H$am Ë`mMr

~mOw ΔABC À`m g§JV ~mOwÀ`m 5
3

 cm g_mZ Amho.

12. 4 go._r,5 go._r.6 go._r. _mnmÀ`m EH$m {ÌH$moUmMr aMZm H$am.Z§Va Ë`m {ÌH$moUmcm  g_én

Agcocm {ÌH$moU H$mT>m. Á`mMr ~mOw n{hë`m {ÌH$moUmÀ`m g§JV ~mOwÀ`m 2
3  Amho.

13. 8 go._r. nm`m Am{U 4 go._r. C§Mr
Agcoë`m EH$m g_pìX ŵO {ÌH$moUmMr
aMZm H$am. Z§Va Xþgam {ÌHo$mU H$mT>m.
Á`mMr ~mOw g_pìX ŵO {ÌH$moUmÀ`m g§JV

~mOwÀ`m 1
1
2  nQ> Amho.

8.5  8.5  8.5  8.5  8.5  g_én zÌH$mnTmMn úmnÌ\$i
XmoZ g_én {ÌH$moUmVrc Ë`m§À`m g§JV

~mOwMo JwUmoÎmao gmaIoM AgVo. Ë`m§À`m
úmoÌ\$imMo JwUmoÎmamV Am{U Ë`m§À`m ~mOwÀ`m
JwUmoÎmamV H$mhr g§~§Y dmQ>Vmo H$m? ho
g_OÊ`mgmR>r Imcrc H¥$Vr H$é `m.

                                                       H¥$Vr

`m AmH¥$VrV g_én ~hþ̂ wOrÀ`m OmoS>rMr `mXr ~Zdm d _m{hV H$am.
    (i) g_énVoMo JwUmoÎma Am{U

(ii) úmoÌ\$imMo JwUmoËVa
úmoÌ\$imMo JwUmoÎma ho Ë`m§À`m g§JV ~mOwÀ`m JwUmoÎmamMo dJ© Amho. ho {XgwZ òVo.
`m gma»`m à_ò mMr {gÜXVm H$é.

à_ n`à_ n`à_ n`à_ n`à_ n`-8.6 : XmoZ g_én {ÌHo$mUmÀ`m
úmoÌ\$imÀ`m JwUmoÎma Ë`m§À`m g§JV ~mOwÀ`m
dJm©À`m JwUmoÎmamEodT>o AgVo.

{Xcoco{Xcoco{Xcoco{Xcoco{Xcoco :  ΔABC ~ ΔPQR
MB

A

N
Q R

P
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gmÜ`gmÜ`gmÜ`gmÜ`gmÜ`:  
2 2 2r( ABC) AB BC CA

r( PQR) PQ QR RP
Δ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = =⎜ ⎟⎜ ⎟ ⎜ ⎟Δ ⎝ ⎠⎝ ⎠ ⎝ ⎠

.

aMZmaMZmaMZmaMZmaMZm : AM ⊥ BC  Am{U PN  ⊥  QRH$mT>m

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : 

1 BC AMar( ABC) BC AM2
1ar( PQR) QR PNQR PN
2

× ×Δ ×
= =

Δ ×× ×
...(1)

 ΔABM & ΔPQN _Ü ò

B∠  = Q∠ (∵  ΔABC ~  ΔPQR)

0M N 90∠ = ∠ =

∴   ΔABM ~ ΔPQN  (H$moZ H$moZ g_énVo déZ)

AM AB
PN PQ

= ...(2)

AOwZ ΔABC ~ ΔPQR  ({Xcoco)

AB BC AC
PQ QR PR

= = ...(3)

ar( ABC) AB AB
ar( PQR) PQ PQ

Δ
∴ = ×

Δ (1), (2) Am{U (3) déZ

   
2AB

PQ
⎛ ⎞

= ⎜ ⎟
⎝ ⎠

.

(3) déZ

2 2 2ar( ABC) AB BC AC
ar( PQR) PQ QR PR

Δ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = ⎜ ⎟⎜ ⎟ ⎜ ⎟Δ ⎝ ⎠⎝ ⎠ ⎝ ⎠

ho {gÜX Pmco.
AmVm, H$mhr CXmhaUo nmhþ

úmo.
úmo.
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CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-8. Oa XmoZ g_én {ÌH$moUmMo úmoÌ\$i g_mZ Agë`mg Vo XmoZ {ÌH$moU EH$én AgVmV. {gÜX H$am
gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$:  ΔABC ~ ΔPQR

åhUwZ 
2 2 2ar( ABC) AB BC AC

ar( PQR) PQ QR PR
Δ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = ⎜ ⎟⎜ ⎟ ⎜ ⎟Δ ⎝ ⎠⎝ ⎠ ⎝ ⎠

na§Vw ar( ABC) 1
ar( PQR)

Δ
=

Δ
     (∵  úmoÌ\$i g_mZ Amho.)

2 2 2AB BC AC 1
PQ QR PR

⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = =⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎝ ⎠⎝ ⎠ ⎝ ⎠

åhUwZ  AB2 = PQ2

BC2 = QR2

AC2 = PR2

`mdéZ  AB = PQ

          BC = QR

          AC = PR

∴ ΔABC ≅  ΔPQR (~m~m~m EH$énVo déZ)

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-9.  ΔABC ~ ΔDEF Am{U Á`mMo úmoÌ\$i AZwH«$_o 64go._r.2 Am{U 121 go._r.2.
Oa EF = 15.4 go._r. Va BC _m{hV H$am.

gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$ : 
2ar( ABC) BC

ar( DEF) EF
Δ ⎛ ⎞= ⎜ ⎟Δ ⎝ ⎠

264 BC
121 15.4

⎛ ⎞= ⎜ ⎟
⎝ ⎠

8 BC 8 15.4BC 11.2
11 15.4 11

×
= ⇒ = =  go._r.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-10.   ABCD g_c§~ Mm¡H$moZmV  AB || DC H$U© EH$_oH$m§g ‘O’ q~Xþda N>oXVmV. Oa  AB
= 2CD Va {ÌH$moU AOB Am{U COD À`m úmoÌ\$imMo JwUmoÎma H$mT>m.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ :  ABCD g_c§~ Mm¡H$moZmV  AB || DC nU  AB = 2CD.

ΔAOB Am{U ΔCOD _Ü ò

AOB∠  = COD∠ ({eamoq~Xþ {déÜX H$moZ)

OAB OCD∠ = ∠ ( EH$m§Va H$moZ) A B

D C

O

SCERT TELA
NGANA



dJ© 10 dm J{UV2 1 82 1 82 1 82 1 82 1 8

Vnc§JmZm emgZmV\}$ _mn\$V zdVaT 2020-21

ΔAOB  ~ ΔCOD (H$mo H$mo g_énVo déZ)

2

2
ar( AOB) AB
ar( COD) DC

Δ
=

Δ

2

2
(2DC) 4

1(DC)
= =

∴  (ΔAOB)úmo. : (ΔCOD)úmo = 4 : 1.

          Aä`mg - 8.3 - 8.3 - 8.3 - 8.3 - 8.3

1. EH$m H$mQ>H$moZ {ÌH$moUmÀ`m {VÝhr ~mOwda g_ ŵO {ÌH$moU H$mT>coco AmhoV. H$Um©darc
{ÌH$moUmMo úmoÌ\$i BVa XomZ ~mOwdarc {ÌH$moUmÀ`m úmoÌ\$imÀ`m ~oaOoEodT>o AgVo. ho XmIdm.

2. EH$m Mm¡agmÀ`m ~mOwda H$mT>coë`m g_ ŵO {ÌH$moUmMo úmoÌ\$i Ë`m Mm¡agmÀ`m H$Um©da H$mT>coë`m
g_ ŵO {ÌH$moUmÀ`m úmoÌ\$imÀ`m AYo© AgVo ho XmIdm.

3. D, E, F ho ΔABC À`m BC, CA, AB ~mOwMo _Ü`q~Xþ AmhoV. ΔDEF Am{U ΔABCÀ`m
úmoÌ\$imMo JwUmoÎma H$mT>m.

4. ΔABC _Ü ò XY || AC Am{U XY  hr Ë`m {ÌH$moUmcm XmoZ g_mZ úmoÌ\$i Agcoë`m ^mJmV

{d^mOZ H$aVo. Va AX
XB  Mo JwUmoÎma H$mT>m.

5. XmoZ g_én {ÌH$moUmÀ`m úmoÌ\$imMo JwUmoÎma ho Ë`mÀ`m g§JV _Ü`JmÀ`m JwUmoÎmamÀ`m dJm©EodT>o
AgVo {gÜX H$am.

6. ΔABC ~ ΔDEF.  BC = 3go._r.  EF = 4go._r. Am{U ΔABC Mo úmoÌ\$i = 54 go._r2.  Va
ΔDEF Mo úmoÌ\$i H$mT>m.

7. ABC {ÌH$moUmV AB ~mOwcm P da  AC cm Q da {_iUmar PQ  hr EH$ gai aofm Amho.
OaAP = 1 go._r. Am{U BP = 3 go._r. AQ = 1.5 go._r., CQ = 4.5 go._r.Va {gÜX H$am

(ΔAPQ Mo úmoÌ\$i) = 
1

16 ( ΔABC Mo úmoÌ\$i).

8. XmoZ g_én {ÌH$moUmMo úmoÌ\$i AZwH«$_o 81go._r.2 Am{U 49 go._r.2 Amho. Oa _moR>çm {ÌH$moUmMr
C§Mr 4.5 go._r. Amho.Va chmZ {ÌH$moUmMr g§JV C§Mr H$mT>m.

8.6  8.6  8.6  8.6  8.6  nm`WmJmnagMn à_ǹ  (PPPPPYTHAGORASYTHAGORASYTHAGORASYTHAGORASYTHAGORAS T T T T THEOREMHEOREMHEOREMHEOREMHEOREM)))))

Vwåhr nm`WmJmoagÀ`m à_ò mer n[aMrV AmhmV. H$mhr H¥$VrdéZ `m n«_ò mMm nS>Vmim H$am.
`mV AmnU {ÌH$moUmÀ`m g_énVoÀ`m H$ënZodéZ ho n«_ò  {gÜX H$é eH$Vmo. `mgmR>r Imcrc
n[aUm_mMm Cn`moJ Ho$cm nm{hOo.
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à_ǹà_ǹà_ǹà_ǹà_ǹ -8.7 : EH$m H$mQ>H$moZ {ÌH$moUmV H$mQ>H$moZ Ho$coë`m {eam|q~Xþ déZ H$Um©da H$mT>cocm c§~  hm
Ë`m c§~mÀ`m XomÝhr ~mOwcm V`ma Pmcoco {ÌH$moU {Xcoë`m {ÌH$moUmcm g_én Am{U Vo EH$_oH$m§g
g_én AgVmV.

zgÜXVmzgÜXVmzgÜXVmzgÜXVmzgÜXVm: {ÌH$moU ABC H$mQ>H$moZ {ÌH$moUmV B hm H$mQ>H$moZ Amho. g_Om BD hm H$U©  AC da c§~
Q>mH$cm. ΔADB Am{U ΔABC _Ü ò

A∠  = A∠
Am{U ADB ABC∠ = ∠   ( H$m?)
åhUwZ  ΔADB ~ ΔABC ( H$go ?) ...(1)
Aem àH$mao ΔBDC ~ ΔABC ( H$go ?) ...(2)

åhUwZ (1) Am{U (2) déZ  BD c§~mÀ`m XmoÝhr ~mOw darc {ÌH$moU ho  ABC nwU© {ÌH$moUmcm
g_én AmhoV.

nwÝhm  ΔADB ~ ΔABC

ΔBDC ~ ΔABC

åhUwZ  ΔADB ~ ΔBDC

`mdéZ Imcrc {gÜXVm òVo

     zdMma H$am AmzT MMm© H$am

     EH$m H$mQ>H$moZ {ÌH$moUmV {VÝhr ~mOwy§Mo _mn nwU© g§»`m Agoc Va H$_rV H$_r EH$ Z¸$rM
g_g§»`m AgVo H$m? Vw_À`m {_Ìmer Am{U {eúmH$m§er MMm© H$am?

8.6.1 8.6.1 8.6.1 8.6.1 8.6.1 nm`WmJmnagMn à_ǹ  (~m¡Ym`Z zgÜXm§V) PPPPPYTHAYTHAYTHAYTHAYTHAGORASGORASGORASGORASGORAS T T T T THEOREMHEOREMHEOREMHEOREMHEOREM (B (B (B (B (BAAAAAUDHAUDHAUDHAUDHAUDHAYYYYYANANANANAN T T T T THEOREMHEOREMHEOREMHEOREMHEOREM)))))

à_ ǹà_ ǹà_ ǹà_ ǹà_ ǹ-8.8 : EH$m H$mQ>H$moZ {ÌH$moUmV H$Um©À`m cm§~rMm dJ© hm BVa XmoZ ~mOwÀ`m cm§~rÀ`m dJm©À`m
~oaOo EdT>m AgVmo.
númnúmnúmnúmnúm: ΔABC hm H$mQ>H$moZ {ÌH$moUmV B H$mQ>H$moZ Amho.

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : AC2 = AB2 + BC2

aMZmaMZmaMZmaMZmaMZm : BD ⊥ AC H$mT>m.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ΔADB ~ ΔABC

AD AB
AB AC

⇒ = ( ~mOw à_mUmV AmhoV.)

AD . AC = AB2 ...(1)

nU ΔBDC ~ ΔABC

CA

B

CA

B
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CD BC
BC AC

⇒ =

CD . AC = BC2 ...(2)
 (1) & (2) cm {_i{dë`mg

AD . AC + CD . AC = AB2 + BC2

AC (AD + CD) = AB2 + BC2

AC . AC = AB2 + BC2

2 2 2AC AB BC= +

darc {gÜXm§V ZwH$VmM ^maVr` J{UVVk ~m¡Õm`mZ `m§Zr (B.g.800 nwdu) Imcrc énmV
{Xcm.

“EH$m Am`VmZo ñdVm H$mT>cocm H$Um©Mo úmoÌ\$i Ë`mÀ`m XomÝhr ~mOw (åhUOo cm§~r Am{U é§Xr)
H$mT>coë`m úmoÌ\$imÀ`m ~oaOo EodT>o AgVo.”  åhUwZ H$Yr H$Yr `m {gÜXm§Vmcm ~m¡ÜX`mZ {gÜXVm§V
åhUwZ AmoiIë`m OmVo.

darc {gÜXVm§Mm ì`Ë`mg H$m` Amho?
Ë`mg AmnU darc {gÜXVm§ gmaIo {gÜX H$é eH$Vmo.

à_ǹà_ǹà_ǹà_ǹà_ǹ -8.9 :EH$m {ÌH$moUmVrc EH$ ~mOwÀ`m cm§~rMm dJ© hm BVa XmoZ ~mOwÀ`m cm§~rMm dJm©À`m ~oaOo
EdT>m AgVo. Va n{hë`m ~mOwMm {déÜX H$moZ hm H$mQ>H$moZ Am{U Vmo H$mQ>H$moZ {ÌH$moU hmoVmo.
{Xcoco{Xcoco{Xcoco{Xcoco{Xcoco : ΔABC _Ü ò AC2 = AB2 + BC2

gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` :  B∠  = 900.

aMZmaMZmaMZmaMZmaMZm : ΔPQR H$mQ>H$moZ {ÌH$moUmMr
aMZm H$am ̀ mV Q H$mQ>H$moZ Agm Amho
H$s, PQ = AB Am{U QR = BC.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ΔPQR_Ü òPR2 = PQ2 +
QR2 ( nm.Jmo.à_ò mZwgma Q∠  = 900)

PR2 = AB2 + BC2 (aMZoZwgma) ...(1)

na§Vw AC2 = AB2 + BC2 ({Xcoco Amho.) ...(2)
∴ AC = PR  (1) & (2) déZ
 AmVm ΔABC _Ü ò Am{U ΔPQR

AB = PQ ( aMZoZwgma )
BC = QE ( aMZoZwgma )
AC = PR ( {gÜX Pmco)

Q

P

RBC

A
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ABC PQR∴ Δ ≅ Δ  (H$mo H$mo H$mo EH$énVoÀ`m {Z`_mdéZ)

∴  B∠  = Q∠  ( EH$én {ÌH$moUmMo ^mJ)

na§Vw  Q∠  = 90° ( aMZoZwgma )

∴   B∠ = 90°.

ho {gÜX Pmco.

AmVm, H$mhr CXmhaUo nmhþ `m.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-11.  25 _r. C§M Agcocr EH$ {eS>r q^Vrdarc 20 _r. C§Mr da Agcoë`m {IS>H$scm
cmJVo. Va Ë`m {eS>rMm ImcMm ^mJ B_maVr nmgwZ {H$Vr A§Vamda Amho.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : ΔABC _Ü ò C∠  = 90°

2 2 2AB AC BC⇒ = + ( nm.Jmo.à_ò mZwgma)
 252 = 202 + BC2

BC2 = 625 − 400 = 225

BC 225 15m= = _r.

åhUwZ Ë`m {eS>rMm ImcMm ^mJ B_maVr nmgwZ 15 _r. A§Vamda Amho.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-12.  ABC H$mQ>H$moZ {ÌH$moUmV A hm H$mQ>H$moZ Amho.  BL Am{U CM `m _Ü`Jm AmhoV
Va {gÜX H$am. 4(BL2  + CM2) = 5BC2.

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : BL Am{U CM ho ΔABC À`m _Ü`Jm AmhoV A∠  = 90°.
ΔABC _Ü ò
BC2 = AB2 + AC2  (nm.Jmo.à_ò mZwgma) ...(1)

ΔA.BL _Ü ò BL2 = AL2 + AB2

åhUwZ 
2

2 2ACBL AB
2

⎛ ⎞= +⎜ ⎟
⎝ ⎠

 (∵  Lhm AC Mm _Ü`q~Xþ Amho.)

    
2

2 2ACBL AB
4

= +

∴  4BL2 = AC2 + 4AB2 ...(2)
  ΔCMA _Ü òCM2 = AC2 + AM2

CM2 =  
2

2 ABAC
2

⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 (∵M hm AB Mm _Ü`q~Xþ Amho.)

A

CB

20 m.
25 m.

AC

B

M

L
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  CM2 = 
2

2 ABAC
4

+

4CM2 = 4AC2 + AB2 ...(3)
 (2) Am{U (3) cm {_i{dë`mg

4(BL2 + CM2) = 5(AC2 + AB2)
∴  4(BL2 + CM2) = 5BC2    (1) déZ

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-13.  ABCD Am`Vm_Ü ò H$moUVmhr q~Xþ‘O’ Agë`mg
        {gÜX H$am. OB2 + OD2 = OA2 + OC2

gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ :  ‘O’ {~§Xþ_YwZ BC g_m§Va EH$ aofm H$mT>cr AgVm Vr AB cm P ̀ oWo DCcmQ da ñne©
H$aVo Voìhm PQ || BC

AmVm PQ || BC

∴  PQ ⊥ AB &  PQ ⊥  DC  (∵ B∠ = C∠  = 90°)

åhUwZ BPQ 90∠ = °  & CQP 90∠ = °

∴  BPQC Am{U APQD XmoÝhr Am`V AmhoV.
AmVm ΔOPB.  OB2 = BP2 + OP2 ...(1) déZ

Aem àH$mao ΔOQD déZ,  OD2 = OQ2 + DQ2 ...(2)

 ΔOQC nmgwZ OC2 = OQ2 + CQ2 ...(3)

Am{U ΔOAP nmgwZ OA2 = AP2+ OP2

(1) & (2) {_i{dë`mg
OB2 + OD2 = BP2 + OP2 + OQ2 + DQ2

     = CQ2 + OP2 + OQ2 + AP2 (∵BP = CQ Am{U DQ = AP)
  = CQ2 + OQ2 + OP2 + AP2

  = OC2 + OA2 ((3) & (4) déZ)

h n H$amh n H$amh n H$amh n H$amh n H$am

1. ΔACB _Ü ò C∠  = 900 Am{U CD ⊥  AB

Va {gÜX H$am 
2

2
BC BD .

ADAC
=

2. 15 _r.cm§~rMr {eS>r B_maVrÀ`m O_rZrnmgwZ 9 _r A§Vamdarc {IS>H$scm Q>oH$Vo. {eS>rMr
ImcMm ^mJ Ë`mMm q~Xþda R>oD$Z {eS>rcm añË`mÀ`m Xþgè`m ~mOwcm R>odë`mg 12 _r.C§M
Agcoë`m {IS>H$scm Q>oH$Vo. Va Ë`m añË`mMr é§Xr H$mT>m.

BA

C

A D

Q

CB

O
P
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3. {Xcoë`m AmH¥$VrV Oa AD ⊥ BC

Va {gÜX H$am. AB2 + CD2 = BD2 + AC2.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-14.  EH$m H$mQ>H$moZ {ÌH$moUmMm H$U© Ë`mÀ`m gdm©V chmZ ~mOwÀ`m XþßnQ>rnoúmm 6 _r. Zo
OmñV Amho. Oa {Vgar ~mOw H$Um©noúmm 2 _r. Zo chmZ Agë`mg Ë`m {ÌH$moUmÀ`m ~mOw H$mT>m.
gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$gmnS>dTwH$ : g_Om chmZ ~mOw x _r. Amho.

H$U© = (2x + 6)_r. Am{U Vrgar ~mOw = (2x + 4)_r.
nm`WmJmoagÀ`m à_ò mZwgma
(2x + 6)2 = x2 + (2x + 4)2

4x2 + 24x + 36 = x2 + 4x2 + 16x + 16

x2 - 8x − 20 = 0

(x − 10) (x + 2) = 0

x = 10 or x = −2

na§Vw x Mr qH$_V F$U ZgVo.
∴ x = 10

åhUwZ {ÌH$moUmÀ`m ~mOw 10_r, 26_r.Am{U 24_r.
CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-15.  ABC H$mQ>H$moZ {ÌH$moUmV C hm H$mQ>H$moZ Amho. Oa BC = a, CA = b, AB = c
Am{UC q~Xþ nmgwZ AB da H$mT>coë`m c§~mMr cm§~r  P Agë`mg {gÜX H$am (i) pc = ab  (ii)

2 2 2
1 1 1
p a b

= + .

gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$gm nS>dTwH$ :
(i) CD ⊥  AB Am{U CD = p.

 ΔABC Mo úmoÌ\$i = 
1 AB CD
2

× ×

    = 
1 cp
2 .

ΔABC Mo úmoÌ\$i = 
1 BC AC
2

× ×

         
1 ab
2

=

a

D

p
b

A

CB

c

D

A

C

B
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1 1cp ab
2 2

=

cp = ab ...(1)

(ii) ΔABC `m H$mQ>H$moZ {ÌH$moUmV C H$moZ Amho.
AB2 = BC2 + AC2

   c2 = a2 + b2

2
2 2⎛ ⎞

= +⎜ ⎟
⎝ ⎠

ab a b
p

2 2

2 2 2 2 2
1 1 1 .+= = +a b
p a b a b

          Aä`mg - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

1. g_ ŵO Mm¡H$moZmÀ`m ~mOwdarc Mm¡agm§Mr ~oarO Ë`mÀ`m
H$Um©darc Mm¡agmÀ`m ~oaOoEodT>o AgVo ho {gÜX H$am.

2. ABC hm H$mQ>H$moZ {ÌH$moU Amho.B hm H$mQ>H$moZ Amho. Oa
AB Am{U BC ~mOwdarc q~Xþ AZwH«$_o D Am{U E  Amho Va
{gÜX H$amAE2 + CD2 = AC2 + DE2.

3. EH$m g_ ŵO {ÌH$moUmVrc H$moUË`mhr ~mOwÀ`m dJm©Mr {VßnQ> Ë`mÀ`m H$Um©À`m dJm©À`m Mma
nQ>mEdT>r AgVo ho {gÜX H$am.

4. PQR H$mQ>H$moZ {ÌH$moUmV P hm H$mQ>H$moZ Amho. Am{U PM ⊥  QR hmoB©c Agm QR darc q~Xþ
M q~Xþda Amho Va PM2 = QM ⋅ MR. XmIdm.

5. ABD {ÌH$moUmV A H$mQ>H$moZ Amho Am{U AC ⊥  BD
Va XmIdm (i)  AB2 = BC ⋅ BD.

(ii) AC2 = BC ⋅ DC

(iii) AD2 =  BD ⋅ CD.

6. ABC hm C òWo H$mQ>H$moZ H$aUmam g_pìX ŵO H$mQ>H$moZ {ÌH$moU Amho. {gÜX H$am AB2 =
2AC2.

7. ‘O’ hm ABC {ÌH$moUmVrc H$moUVmhr Am§VarH$ q~Xþ Amho
Oa OD ⊥  BC, OE ⊥  AC and OF ⊥  AB Va XmIdm.

(i) OA2+OB2+OC2−OD2−OE2−OF2 = AF2+BD2+CE2

(ii) AF2 + BD2 + CE2  = AE2 + CD2 + BF2.

CEB

D

A

B

C

A

B D C

F

A

E
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8. 18_r. C§Mr Agcoë`m EH$m Cä`m Im§~mcm 24 _r. cm§~r Agcocr EH$ Vma ~m§Ycocr Amho.
VmaoÀ`m Xþgè`m Q>moH$mcm EH$ IwQ>m ~m§Ycocm Amho. da Im§~mÀ`m nm`mnmgwZ O_rZrda {H$Vr
A§Vamda IwQ>m JmS>ë`mg Vr Vma VmR> hmoVo.

9. 6 _r. Am{U 11_r. C§Mr Agcoco XmoZ I§m~ gnmQ> O_rZrda C ô Amho. Ë`m Im§~mÀ`m
nm`m_Yrc A§Va 12 _r. Agë`mg Ë`mÀ`m daÀ`m Q>moH$mVrc A§Va H$mT>m.

10. ABC g_ ŵO {ÌH$moUmV D hm q~Xþ BC  ~mOwda Agm Amho H$s, BD = 
1
3 BC.  Va {gÜX H$am

H$s, 9AD2 = 7AB2.

11.  {Xcoë`m AmH¥$Vr_Ü ò ABC hm H$mQ>H$moZ {ÌH$moU B
hm H$mQ>Ho$mZ Amho.BC ~mOwda  D Am{U E q~Xþ
g_Ìr I§S>U H$aVo Va {gÜX H$am 8AE2 = 3AC2 +
5AD2.

12. ABC hm g_pìX ŵO H$mQ>H$moZ {ÌH$moUmV B
hm H$mQ>H$moZ Amho. ACDAm{UABE ho XmoZ
g_én {ÌH$moU  AC Am{U AB ~mOwda
H$mT>coco AmhoV. Va  ΔABE Am{U ΔACD
À`m úmoÌ\$imMo JwUmoÎma H$mT>m.

8.7  8.7  8.7  8.7  8.7  zgÜXmVm§À`m zdYmZmMn zdzdY én (DIFFERENT FORMS OF THEORITICAL STATEMENTS)

 1.   ZH$mamË_H$ zdYmZ ZH$mamË_H$ zdYmZ ZH$mamË_H$ zdYmZ ZH$mamË_H$ zdYmZ ZH$mamË_H$ zdYmZ (((((Negation of a statement :)

EH$ {dYmZmÀ`m eodQ>r Zmhr `m eãXmMm dmna Ho$ë`mg òUmè`m {dYmZmg Ë`m {dYmZmMo
ZH$mamË_H$ {dYmZ åhUVmV

CXmhaUmV “ΔABC hm g_ ŵO Amho”. ho {dYmZ ¿`m Oa `mg “p” Zo Xe©{dë`mg Imcrc
n«_mUo {c{hVmo.

p :  ABC {ÌH$moU hm g_ ŵO Amho. `mMo ZH$mamË_H$  “ {ÌH$moU ABC hm g_ ŵO Zmhr.”.
{dYmZmMo ZH$mamË_H$ ∼p ̀ m {MÝhmZo Xe©{dVmV. ̀ mg ZH$mamË_H$ ∼p; Ago dmMVmV. p{dYmZmÀ`m
ì`ñV ZH$mamË_H$  ∼p AgVo p ~ZVo.

Ooìhm AmnU {dYmZmMo ZH$mamË_H$ {c{hVmo Voìhm {dYmZmcm g_OÊ`mV JmoY§i hmoD$ Z`o
`mMr H$miOr KoVcr nm{hOo.
`m CXmhaUmH$S>o H$miOrnwd©H$ nhm.
P : gd© An[a_ò  g§»`m dmñVd g§»`m AmhoV. ̀ m  p {dYmZmMo ZH$mamË_H$ Agm  {chþ eH$Vmo.

CEB D

A

D

C

A

B

E
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i) ∼p : gd© An[a_ò  g§»`m dmñVd g§»`m ZgVmV.

ho gË` Amho H$s, AgË` `m n¡H$s Ho$mUVo ~amo~a Amho `mMm {ZU©̀  AmnU H$gm H$aVmo?
AmnU Imcrc {Z`_ nmiVmo. g_Om p ho EH$ {dYmZ Amho ∼p ho Ë`mMo ZH$mamË_H$ Amho. Va
∼p  AgË` AgVo Ooìhm  p  gË` AgVo Am{U  ∼p gË` AgVo Ooìhm  p AgË` AgVo.

CXmhUmW©              s : 2 + 2 = 4 gË`

∼ s : 2 + 2 ≠  4 AgË`

 2.  zdYmZmMm ì`Ë`mg qH$dm zdcmn_ (zdYmZmMm ì`Ë`mg qH$dm zdcmn_ (zdYmZmMm ì`Ë`mg qH$dm zdcmn_ (zdYmZmMm ì`Ë`mg qH$dm zdcmn_ (zdYmZmMm ì`Ë`mg qH$dm zdcmn_ (Converse of a statement :)

EImXo {dYmZ gË` qH$dm AgË` AgVo. Ë`mcm gmYo {dYmZ åhUVmV. Oa AmnU XmoZ gmÜ`
{dYmZmcm EH$Ì Ho$ë`mg g§̀ wº$ {dYmZ ̀ oVo. XmoZ gmÜ`m {dYmZmcm Oa Am{U Va ̀ m eãXmZo
OmoS>ë`mg g§`wº$ {dYmZ `oVo `mcmM geV© qH$dm VmËn`© åhUVmV.

XmoZ gmYo {dYmZ  p & q cm Oa Am{U Va `m OmoS>eãXmZo OmoSë`mg AmnUmg  p Pmë`mg q
òVo ̀ mg AmnU  p ⇒ q Zo Xe©{dVmo.  p ⇒ q _Ü ò g_Om AmnU AXcm~Xc Ho$ë`mg AmnU

p Am{U q AmnUmg q ⇒ p `oVo `mcmM ì`Ë`mg qH$dm {dcmo_ åhUVmV.

CXmhaUmV : p ⇒ q : ΔABC _Ü`o AB = AC Va C B∠ = ∠

Converse q ⇒ p  :  ΔABC _Ü ò C B∠ = ∠  Va AB = AC

 3.   nañna zdamnYmZn zgÜXVm (nañna zdamnYmZn zgÜXVm (nañna zdamnYmZn zgÜXVm (nañna zdamnYmZn zgÜXVm (nañna zdamnYmZn zgÜXVm (Proof by contradiction :)

`m nañna {damoYmÀ`m {gÜXVo_Ü ò AmnU {dYmZmMo ZH$mamË_H$ gË` J¥hrV YaVmo. Oo
Amnë`mcm {gÜX H$amdo cmJVo. ̀ m {gÜXVo_Ü`o Hw$R>oVar nañna {damoY ̀ oVo. Voìhm Amnë`mcm
H$iwZ `oVo. H$s, MwH$sMo J¥hrV Yaë`mZo {damoYm^mg Amcm Amho. åhUOo ZH$mamË_H$ ho gË`
Amho. åhUwZ AmnU {ZíH$f© H$mT>Vmo H$s _wi{dYmZ gË` Amho.

          E npÀN>H$ Aä`mgE npÀN>H$ Aä`mgE npÀN>H$ Aä`mgE npÀN>H$ Aä`mgE npÀN>H$ Aä`mg

      [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]
1. {Xcoë`m AmH¥$Vr_Ü ò

QT QR
PR QS

=   Am{U 1 2∠ = ∠

Va {gÜX H$am. ΔPQS ~ ΔTQR.
21Q

R

P
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2. a{dMr C§Mr 1.82 _r Amho.Ë`mÀ`m KamVrc _mJrc
AmdmamV Agcoë`m PmS>mMr C§Mr Ë`mcm H$mT>m`Mr
Amho. PmS>mnmgwZ 12.20 _r.A§Va Mmcë`mda Ë`mMr
gmdcr PmS>mÀ`m gmdcrMm eodQ>À`m ^mJ
{ZpíMVnUo EH$_oH$m§da òVo. Vmo AmVm gmdcrÀ`m
eodQ>À`m ^mJm nmgwZ 6.10 _r. A§Vamda C^m
Agoc Va Ë`m PmS>mMr C§Mr {H$Vr Agoc?

3. ABCD g_m§Va ŵO Mm¡H$moZmMm H$U©©AC  hm DP  ~mOwda Q ̀ oWo N>oXVo.  ‘P’ hm  AB ~mOwdarc
H$moUVmhr EH$ q~Xþ Amho. Va {gÜX H$am.CQ× PQ = QA× QD.

4. ΔABC Am{U ΔAMP ho XmoZ H$mQ>H$moZ {ÌH$moU Amho
Am{U Vo AZwH«$_o B Am{U M  er H$mQ>H$moZ H$aVo
 Va {gÜX H$am (i) ΔABC ~ ΔAMP

(ii)   
CA BC
PA MP

= .

5. EH$ {d_mZ {d_mZVimdéZ Vmgr 1000 {H$._r. doJmZo
CÎmaoH$S>o OmV Amho. Ë`mM doir Xþgao {d_mZ Ë`mM

{d_mZVmimdéZ Vmgr 1200 {H$._r. doJmZo npíM_oH$S>o àdmg H$arV Amho. 1 1
2  Vmgm§Va ho

EH$_oH$m§nmgwZ {H$Vr A§Vamda Agoc?
6. ABC H$mQ>H$moZ {ÌH$moUmV C hm H$mQ>H$moZ Amho. AC Am{U CB ~mOwda AZwH«$_o  P Am{U Q

q~Xþ AmhoV. Vo q~Xþ `m ~mOw§Zm 2 : 1 JwUmoÎmamV {d^mJVo {gÜX H$am.
 (i) 9AQ2 = 9AC2 + 4BC2

(ii) 9BP2 = 9BC2 + 4AC2

(iii) 9(AQ2 + BP2) = 13AB2

AmnT H$m` MMm© Hn$cr.
1. XmoZ AmH¥$Ë`m gma»`m AmH$mamÀ`m Agw eH$VmV. na§Vw gma»`m _mnmÀ`m AgUo Amdí`H$ Zmhr

`mg g_én AmH¥$Ë`m åhUVmV.
2. gd© EH$én AmH¥$Ë`m g_én AgVmV n§aVw `mMm ì`Ë`mg gË` Zmhr.

BA

E

D

C

12.20 m.6.10 m.

1.82 m.

C
M

A B P

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

{dYmZmcm {gÜX H$aUo:{dYmZmcm {gÜX H$aUo:{dYmZmcm {gÜX H$aUo:{dYmZmcm {gÜX H$aUo:{dYmZmcm {gÜX H$aUo: XmoZ g‘én {ÌH$moUmÀ¶m úmoÌ’$imMo JwUmoÎma Ë¶mÀ¶m g§JV
~mOwÀ¶m dJm©À¶m JwUmoÎmam EodT>o AgVo. g‘én Am{U g‘pìX^wO {ÌH$moUmÀ¶m gmhæ¶mZo
{gÜX H$am.SCERT TELA
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3. gma»`m ~mOw§Mr g§»`m Agcoco XmoZ ~hŵ wOr g_én AgVmV Va
(i) Ë`m§Mo g§JV H$moZ g_mZ Agoc Am{U
(ii) Ë`m§À`m g§JV ~mOwMo JwUmoÎma g_mZ Agoc

~hþ̂ wOr g_énVogmR>r darc XmoZ AQ>r nwaoem ZmhrV.
4. EH$m {ÌH$moUmÀ`m EH$m ~mOwcm H$mT>cocr g_m§Va aofm BVa XmoZ ~mOwcm {^Þ [~§XþV N>oXVo Voìhm

Ë`m XmoZ ~mOw g_mZ JwUmoÎmamV {d^mJë`m OmVmV.
5. Oa EH$ aofm EH$m {ÌH$moUmÀ`m XmoÝhr ~mOwcm EH$mM JwUmoÎmamV {d^mJë`mg {Vaofm {Vgè`m

~mOwg g_m§Va AgVo.
6. XmoZ {ÌH$moUmV H$moZ g_mZ Agoc Va Ë`m§À`m g§JV ~mOwMo JwUmoÎma g_mZ AgVo. åhUwZ ho

XmoÝhr {ÌH$moU g_én AgVm. (H$moH$moH$mo g_énVoÀ`m H$gmoQ>rdéZ)
7. EH$m {ÌH$moUmMo XmoZ H$moZ Xþgè`m {ÌH$moUmÀ`m XmoZ H$moZmer g_mZ Agë`mg XomÝhr {ÌH$moUmÀ`m

{Vgam H$moZ g_mZ hmoVmo. ({ÌHo$mUmÀ`m H$moZmÀ`m ~oaOoÀ`m H$gmoQ>rdéZ)
8. XmoZ {ÌH$moUmV g§JV ~mOwMo JwUmoÎma ì`ñV Agë`mg Ë`m§Mo g§JV H$moZ g_mZ AgVmV. åhUwZ

Vo g_én hmoVmV. (~m~m~m g_énVoÀ`m H$gmoQ>rdéZ)
9. EH$m {ÌH$moUmg EH$ H$moZ hm Xþgè`m {ÌH$moUmÀ`m EH$m H$moZmer g_mZ Agoc Va Am{U `m

H$moZmcm cmJwZ Agcoco ~mOwMo JwUmoÎma g_mZ Agë`g Vo {ÌH$moU g_én AgVmV.(~mH$mo~m)
10. XmoZ g_én {ÌH$moUmÀ`m úmoÌ\$imMo JwUmoÎma ho Ë`mÀ`m g§JV ~mOwÀ`m Mm¡agmÀ`m JwUmoÎmamcm

g_mZ AgVo.
11. Oa H$mQ>H$moZ {ÌH$moUmÀ`m H$mQ>H$moZ Ho$coë`m {eam|q~XþdéZ XmoÝhr ~mOwMm c§~ H$mT>ë`mg Vo c§~

nwU© {ÌH$moUmg g_én AgwZ EH$_oH$m§g g_én AgVmV.
12. H$mQ>H$moZ {ÌH$moUmV EH$m ~mOwMm dJ© hm BVa XomZ ~mOwÀ`m dJm©À`m ~oaOoEdT>m

AgVmo(nm`WmJmoagÀ`m à_ò mZwgma)
13. EH$ {ÌH$moUmV EH$m ~mOwMm dJ© hm BVa XmoZ ~mOwcm dJm©À`m ~oaOoEdT>m AgVmo. Va Ë`m

n{hë`m ~mOw g_moarc H$moZ H$mQ>H$moZ hmoVmo.

J§_V (H$moS>o)J§_V (H$moS>o)J§_V (H$moS>o)J§_V (H$moS>o)J§_V (H$moS>o)
EH$ {ÌH$moU H$mT>m. Ë`m {ÌH$moUmÀ`m ~mOwdarc _Ü`q~XþZm OmoS>m. Vwåhmcm Mma {ÌH$moU ̀ oVmV.
naV `m {ÌH$moUmÀ`m ~mOwÀ`m _Ü`q~XþZm OmoS>m Aem VèhoZo àUmcrcm dma§dma H$aV Om.
H$mT>coco gd© {ÌH$moU g_én AmhoV H$m?
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9.1  9.1  9.1  9.1  9.1  àñVmdZm
EH$m àVcm_Ü ò  XmoZ aofm EH$m q~XþV N>oXVmV qH$dm N>oXV Zmhr ho AmnU nmhVmo. H$mhr

g§X^m©V Vo EH$_oH$m§g AZwén AgVmV.

`mM à_mUo Ooìhm EH$m àVcmV EH$ dH«$ aofm Am{U EH$ aofm {Xco AgVm, Voìhm H$m` KS>Vo.
H$moUË`m AmH¥$Ë`m V`ma hmoVmV. dH«$aofm nadc` Agw eH$Vo qH$dm EH$m R>am{dH$ q~Xþ nmgwZ g_mZ
A§Vamda AgUmè`m q~XþMm g_wh dVw©idVw©idVw©idVw©idVw©i Agw eH$Vo Oo gmYr ~§XrñV dH«$ Amho.

dVw©imH$ma dñVw àVcmda hmcMmc H$aVm§Zm hmoUmao _mJ© Vwåhr nm{hcoM Agoc. CXmhaUmW©
gm`H$c MmcdVm§Zm, aoëdoéimda aoëdoMr MmHo$ BË`mXr. òWo dVw©i Am{U EH$ aofm {XgVo. Ë`m_Ü ò
H$mhr g§~§Y ~ZVo H$m?

Oa EH$m àVcmV {Xcoë`m dVw©i Am{U aofo_Yrc gmnoúm OmJoMo {Z[aúmU H$é `m.
9.1.1  9.1.1  9.1.1  9.1.1  9.1.1  aofm Am{U dVw©i (A LA LA LA LA LINEINEINEINEINE     ANDANDANDANDAND A C A C A C A C A CIRCLEIRCLEIRCLEIRCLEIRCLE)))))

Vwåhmcm H$mJXmda EH$ aofm Am{U dVw©i H$mT>Ê`mg gm§JrVco, gc_mZ åhUmcm H$s, Vo VrZ
eŠ` nÜXVrZo H$mTw> eH$Vmo.

dVw©i ‘O’ Am{U aofm PQ,  {dMmamV KoD$, VrZ eŠ`Vm Imcrc AmH¥$VrV {Xcoco Amho.

O

P

Q(i)

P

O

Q

A

B
(ii)

O

P

Q(iii)

A

Y

X

O

(Tangents and Secantsto a Circle)9 dVw©imÀ_m M=o{WG.m Am{U ñmdtG.m

SCERT TELA
NGANA



dJ© 10 dm J{UV2 3 02 3 02 3 02 3 02 3 0

Voc§JmZm dmgZmV\}. _mo\.V {dVaU 2020-21

AmH¥$Vr.(i)_Ü ò aofm PQ Am{U dVw©im_Ü ò EH$ gwÜXm gm_mB©H$ q~Xþ Zmhr. `m g§X ©̂mV PQ hr
aofm dVw©imcm Z N>oXUmar aofm Amho.

AmH¥$Vr (ii)_Ü ò PQ hr dVw©imcm A Am{U B ̀ m XmoZ q~XþV N>oXV Amho. A Am{U B XmoZ gm_mB©H$
[~§XþZo dVw©imMr {Odm AB ~ZVoo. `m g§X^m©V aofm PQ cm dVw©imMr N>oXZ aofm åhUVmV.

AmH¥$Vr (iii) _Ü ò òWo aofm PQ cm Am{U dVw©imcm EH$M gm_mB©H$ q~Xþ A Amho. `m aofmcm
ñneuH$m åhUVmV.

aofm Am{U dVw©imMr ̀ m ì`º$s[aº$ AmUIr H$moUVrhr pñWVr Vwåhr nmhþ eH$V Zmhr. Va AmnU
dVw©imÀ`m ñneuH$mMo AñVrËd Ë`mMo JwUY_© Am{U Ë`mÀ`m aMZoMm Aä`mg H$é `m.
Vwåhmcm _m{hV Amho G.m?Vwåhmcm _m{hV Amho G.m?Vwåhmcm _m{hV Amho G.m?Vwåhmcm _m{hV Amho G.m?Vwåhmcm _m{hV Amho G.m?

ñneuH$m ‘tangent’ ho nX c°Q>rZ nX ‘tangere’nXmnmgwZ Amcocr Amho. `mMm AW© ñne© H$aUo
Amho. `m nXmcm gwédmVrcm S>oÝ_mµH©$ JUrVk Wm°_g q\$H$s 1583 dfm©V dmnacm

ho G.amho G.amho G.amho G.amho G.am

   i. H$moUË`mhr EH$ {ÌÁ òMo dVw©i H$mT>m. doJdoJù`m q~XþdéZ Mma ñneuH$m H$mT>m.
`m dVw©imcm Vwåhr AOwZ {H$Vr ñneuH$m H$mTw> eH$Vm?

   ii. dVw©imÀ`m ~mhoa {Xcoë`m q~XþVwZ dVw©imcm Vwåhr {H$Vr ñneuH$m
H$mTw> eH$Vm?

  iii. ~mOwÀ`m AmH¥$VrV H$moUË`m dVw©imMr ñneuH$m Amho?

9.2  9.2  9.2  9.2  9.2  dVw ©imMr ñmdtG.m dVw ©imMr ñmdtG.m dVw ©imMr ñmdtG.m dVw ©imMr ñmdtG.m dVw ©imMr ñmdtG.m (((((TTTTTANGENTSANGENTSANGENTSANGENTSANGENTS     OFOFOFOFOF     AAAAA C C C C CIRCLEIRCLEIRCLEIRCLEIRCLE)))))

dVw©imÀ`m H$moUË`mhr q~Xþ déZ AmnU ñneuH$m H$mTw> eH$Vmo. Ago Amnë`mcm {XgVo.
dVw©imÀ`m Ho$mUË`mhr q~XþdéZ Vwåhr {H$Vr ñneuH$m H$mT>w eH$Vm?

ho g_OÊ`mgmR>r Imcrc H¥$Ë` {dMmamV KoD$ `m.

               G¥.VrG¥.VrG¥.VrG¥.VrG¥.Vr
EH$ dVw©imH$ma Vma ¿`m. Ë`mda EH$ q~Xþ P Odi AB ZmdmMr Xþgar

aofm AOwZ EH$m Vmaocm KoD$Z Vr P ^modVr «̂_U H$arc Aer V`ma H$am.
Ë`m_Yrc d¥ÎmmH$ma Vma dVw©imcm Xe©{dVmV
Am{U gai Vma AB hr dVw©imÀ`m P q~Xþda
N>oXUmar aofm åhUwZ Xe©{dVo.
`m àUmcrcm EH$m Q>o~cmda R>oD$Z AB Vmaocm P q~Xþ ^modVr {d{dY
pñWVrV ̀ oB©c Aer gai aofm AmH¥$VrV XmI{dë`mn«_mUo ̀ oVo. hr Vma
dVw©imH$ma Vmaocm P òWo N>oXVo Am{U VgoM Q1, Q2 qH$dm Q3 B.q~Xþ
n¡H$s  EH$m q~XþV N>oXVo. gmYmaUV: dVw©imH$ma Vma ho XmoZ q~Xþda
N>oXVmZm Ë`m n¡H$s EH$ q~Xþ P hm EH$m {d{eï> pñWVrV Vmo Ë`m

O

A

P
B

L
P
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M

B

A

P
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dVw©img P q~Xþ Odi N>oXVmo. (AB Mr A B′ ′  pñWVr nhm )hr Ë`m dVw©imMm P {~§Xþdarc ñneuH$oMr
pñWVr Amho. Vwåhr AB À`m gd© pñWVrMr VnmgUr H$é eH$Vm. Vr Xþgè`m q~Xþda Am{U
dVw©imÀ`m P q~Xþda N>oXVo.A B′ ′hm dVw©imÀ`m P q~Xþdarc ñn{e©H$m Amho.

AmnUmg {XgwZ òVo H$s, dVw©imÀ`m P q~Xþda \$º$ EH$M ñn{e©H$m Amho.
AB cm `m pñWVr déZ BVa {XeoV {\$a{dë`m_wio Vr dVw©imH$ma Vmaocm XmoZ q~XþV H$mnVo.

`m gdm©cm d¥Îm N>oXrH$m åhUVmV. ñneuH$m hm d¥ÎmNoXrHo$Mo {deof g§X ©̂ Amho. òWo aofodarc XmoZ
N>oXZ [~§Xþ dVw©imer AZwén ZgVmV.

 ho G.am ho G.am ho G.am ho G.am ho G.am

 ~mOwcm XmI{dë`mn«_mUo H$mJXmda EH$ dVw©i H$mT>m. d Ë`m
dV©wimMr PQ N>oXZ aofm H$mT>m.PQ cm g_m§Va AgUmè`m aofm PQ
À`m XmoÝhr ~mOwcm H$mT>m. N>oXZ aofm dVw©imÀ`m H|$ÐmH$S>o gaH$Vm§Zm
{OdmMr cm§~r H$er hmoV Amho?

gdm©V cm§~ Ordm H$moUVr Amho?
dVw©imcm Vwåhr {H$Vr ñneuH$m H$mTw> eH$Vm? Oo H$s, EH$_oH$m§er

g_m§Va AmhoV?
dVw©i Am{U ñneuH$mÀ`m gm_mB©H$ q~Xþcm ñne© {~§Xþ åhUVmV. Am{U dVw©imÀ`m ñne© q~XþnmgwZ

OmUmè`m aofm§Zm ñneuH$m åhUVmV.
Imcrc AmH¥$VrV {Xcoë`m dVw©imÀ`m ñneuH$mÀ`m {Z[aúmU H$é `m.

dVw©imÀ`m EH$m q~Xþda Vwåhr {H$Vr ñneuH$m H$mTw> eH$Vm? nwU© dVw©imda Vwåhmcm {H$Vr
ñneuH$m {_iVmV? ñne© q~Xþ H$S>o nmhm. ñne©{~§Xþ nmgwZ EH$ {ÌÁ`m H$mT>m. ñne© q~Xþda ñneuH$m
Am{U {ÌÁ`m _Ü`o hmoUmè`m H$moZm_Ü`o H$mhr {deofV: {XgVo H$m? g§~§YrV ñneuH$mcm Vo c§~ Amho
Vo AmnU {gÜX gwÜXm H$é eH$Vmo. Vo H$go nmhþ `m.
m«_o_.m«_o_.m«_o_.m«_o_.m«_o_.-9.1 : dVw©imÀ`m H$moUË`mhr q~XþMr daMr ñneuH$m ñne©
q~XþVwZ H$mT>coë`m {ÌÁ òcm c§~ AgVo.
{Xcoco{Xcoco{Xcoco{Xcoco{Xcoco :  ‘O’ H|$Ð Agcoco dVw©i Am{U dVw©imÀ`m P q~XþdaMr
ñneuH$m XY
gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : XY  cm OP hm c§~ Amho  (åhUOo OP ⊥  XY)
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Q hm dVw©imÀ`m ~mhoaÀ`m q~Xþ AgVmo H$m?(H$m?) (gwMZm:
Q hm dVw©im daMm q~Xþ Oa Agoc Va Vo dVw©imMr N>oXZ aofm
hmoVo, XY ñneuH$m homV Zmhr)

åhUwZ, dVw©imMr {ÌÁ`m OP noúmm OQ hr OmñV cm§~rMr
Amho? (H$m?)

åhUOo  OQ > OP.

XY aofm darc H$moUË`mhr q~XþgmR>r AgoM KS>Vo. XY daÀ`m H$moUË`mhr q~XþnmgwZ [~§Xþ O
n ª̀VMo A§Va ho OP noúmm OmñV AgVo Am{U ho gË` Amho.  aofoda H$mT>coë`m aofmI§S>m_Ü ò c§~ aofm
hr gdm©V chmZ AgVo. ( H¥$Vr 5.3 dJ© 7 dm) åhUwZ XY cm OP c§~ Zmhr Ago Oo AmnU g_Ocmo
Vo MwH$sMo Amho. åhUwZ OP ho  XYcm c§~ Amho.

Ogo OP XY⊥  ho {gÜX hmoVo.

gwMZm.gwMZm.gwMZm.gwMZm.gwMZm. : dVw©imÀ`m {ÌÁ òcm ñne©q~Xþ da aoImQ>coë`m aofm§Zm Ë`m dVw©imÀ`m Ë`m q~Xþda gm_mÝ`
(normal) Ago gwÜXm åhUVmV.

     à_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.am

darc à_ò mMo ì`Ë`mg Vwåhr H$go {gÜX H$amc?
“EH$m àVcmV dVw©imdaMr {ÌÁ`m Ë`mÀ`m EH$m A§Ë` q~Xþ nmgwZ aoImQ>cocr aofm Ë`mcm c§~

Agoc Va Vr aofm dVw©imcm ñneuH$m AgVo”.

darc à_ò mMm dmna H$éZ AmnU AmUIr H$mhr n[aUm_ _m{hV H$é eH$Vmo.

(i) dVw©imdaMm q~Xþ P déZ EH$ c§~ OP H$mTw> eH$Vmo. åhUwZ n[aKm da {Xcoë`m q~XþVwZ EH$M
ñneuH$m AgVo.

(ii) dVw©imda P {~Xþcm EH$M c§~ XY aofm AgVo åhUwZ ñne© aofocm c§~ AgUmar aofm {ZpíMV
nUo dVw©imÀ`m H|$ÐmVwZ OmVo.
Vw_Mo {_Ì Am{U {eúmH$mgmo~V `m {df`mda {dMma Am{U MMm© H$am.

9.2.1 9.2.1 9.2.1 9.2.1 9.2.1 dVw©imÀ_m ñmdtGo.Mr aMZm (.CCCCCONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTIONONSTRUCTION     OFOFOFOFOF T T T T TANGENTANGENTANGENTANGENTANGENT     TOTOTOTOTO     AAAAA C C C C CIRCLEIRCLEIRCLEIRCLEIRCLE)))))

dVw©imÀ`m {Xcoë`m q~Xþda ñneuHo$Mr aMZm H$er H$é eH$Vmo? ̀ m gmR>r AmVmM AmnU _m{hV
Ho$coco ñne©q~Xþ nmgwZ H$mT>cocr {ÌÁ`m hr Ë`m ñne©q~XþVwZ H$mT>coë`m ñneuHo$cm c§~ AgVo. `mMm
dmna H$é. ñne©q~XþVwZ ñneuH$m H$mT>Ê`mgmR>r Amnë`mcm ñne©q~XþVwZ {ÌÁ òcm c§~ AgUmar aofm
H$mT>mdr cmJUma. hr {ÌÁ`m H$mT>Ê`mgmR>r Amnë`mcm dVw©imMm H|$Ð[~§Xþ _m{hV AgUo Amdí`H$ Amho.
aMZmgmR>r nm`è`m nmhþ `m.
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Y
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aMZmaMZmaMZmaMZmaMZm : Ooìhm dVw©imMm H|$Ðq~Xþ _m{hV Agoc Voìhm {Xcoë`m q~XþVwZ dVw©imMr ñneuH$m H$mT>Uo.
Oa dVw©imMm H|$Ðq~Xþ  ‘O’ Am{U n[aKm darc Ho$mUVmhr P Va Amnë`mcm P q~XþVwZ ñneuH$mMr aMZm
H$am`Mr Amho. ñn{e©H$m H$mT>Ê`mÀ`m nm`è`m§Mo {Z[aúmU H$é `m.

aMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`m :
1.   ‘O’ H|$Ð Agcoco dVw©i H$mT>m Am{U
n[aKm da H$moR>ohr ‘P’ q~XþMr IwU H$am
Am{U OP OmoS>m.
2. AmH¥$VrV XmI{dë`mn«_mUo P q~XþVwZ OmUmar
c§~ aofm H$mT>m.Ë`mcm XY Zmd Úm.
3. Va XY hr P q~XþVwZ OmUmar ñneuH$m hmò .
 P _YwZ OmUmar AmUIr EH$ ñneuH$m Vwåhr H$mT>w eH$Vm H$m?
H$maU Úm?

     à_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.am

Ooìhm dVw©imMm H|$Ðq~Xþ _m{hV Zgoc Voìhm dVw©imdaÀ`m {Xcoë`m q~XwVwZ
dVw©imMr ñneuH$m Vwåhr H$go H$mT>Vm?
gwMZmgwMZmgwMZmgwMZmgwMZm : ∠QPX Am{U PRQ∠  ho g_mZ H$moZ H$mT>m. aMZm ñnîQ> H$am.

9.2.2 9.2.2 9.2.2 9.2.2 9.2.2 ñmdtGo.Mr cm§~r _m{hV G.aUo .(F(F(F(F(Finding Length ofinding Length ofinding Length ofinding Length ofinding Length of  the T the T the T the T the Tangangangangangent )ent )ent )ent )ent )

dVw©imdaÀ`m {Xcoë`m q~XþVwZ H$mT>coë`m dVw©imÀ`m ñneuHo$Mr cm§~r Vwåhr _m{hV H$é
eH$Vm H$m?
CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU : 6 go._r. {ÌÁ`m Agcoë`m dVw©imMm H|$Ð ‘O’ Amho.Va P q~XwVwZ H$mT>coë`m ñneuH$oMr
cm§~r _m{hV H$am. `oWo OP = 10 go._r.
gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG. : ñneuH$m hr {ÌÁ òcm ñne©q~Xþda c§~ Amho. (à_ò  9.1)

òWo PA hm ñne© aofmI§S> Am{U OA hm dVw©imMr {ÌÁ`m Amho.
OA PA OAP 90∴ ⊥ ⇒ ∠ = °

AmVm ΔOAP _Ü ò    OP2 =  OA2 + PA2  (nm.Jmo.à.Zwgma)
     102  =  62 + PA2

         100  =  36 + PA2

     PA2  = 100 - 36
             = 64

        ∴  PA = 64  = 8 go._r.
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               Aä_mg - 9.1 - 9.1 - 9.1 - 9.1 - 9.1

1. [aH$må`m OmJr `mo½` eãX ^am.
(i) dVw©imcm, EH$ ñneuH$m.............. q~Xþda N>oXVo.
(ii) dVw©imcm EH$ aofm XmoZ {^Þ q~XþV N>oXV Agoc Va Ë`mcm............ åhUVmV.
(iii) EH$m dVw©imcm OmñVrV OmñV H$mT>Vm òUmao g_m§Va ñneuH$m...........
(iv) EH$ dVw©i Am{U Ë`mÀ`m ñneuH$mÀ`m gm_mB©H$ q~Xþcm.......... åhUVmV.
(v) EH$m dVw©imcm AmnU.......... ñneuH$m H$mTw> eH$Vmo.
(vi) EH$m dVw©imbm OmñVrV OmñV ............ g‘m§Va ñn{e©H$m AgVmV.

2. 5 go._r. {ÌÁ`m Agcoë`m dVw©imcm PQ ñne© aofm P q~XwVwZ OmVo. dVw©i H|$Ð O nmgwZ ñneuHo$
darc q~Xþ Q n ª̀VMo A§Va OQ = 12 g|._r. Va PQ Mr cm§~r _m{hV H$am.

3. EH$ dVw©i H$mT>m Am{U {Xcoë`m aofocm XmoZ g_m§Va aofm H$mT>m. Ë`m_Yrc EH$ ñneuH$m d Xþgar
d¥ÎmN>oXZ aofm.

4. 9 go._r.{ÌÁ`m Agcoë`m dVw©imÀ`m H|$Ð[~§Xþ nmgwZ 15 g§o._r. A§Vamda AgUmè`m q~XwVwZ
H$mT>coë`m ñneuHo$Mr cm§~r _m{hV H$am?

5. EH$m dVw©imÀ`m ì`mgmÀ`m eodQ>À`m q~Xþda H$mT>coë`m ñneuH$m g_m§Va AgVmV ho {gÜX H$am.
9.39.39.39.39.3 G.moUË_mhr q~WþmmgwZ dVw ©imcm G.mT=coë_m ñmdtG.mG.moUË_mhr q~WþmmgwZ dVw ©imcm G.mT=coë_m ñmdtG.mG.moUË_mhr q~WþmmgwZ dVw ©imcm G.mT=coë_m ñmdtG.mG.moUË_mhr q~WþmmgwZ dVw ©imcm G.mT=coë_m ñmdtG.mG.moUË_mhr q~WþmmgwZ dVw ©imcm G.mT=coë_m ñmdtG.m

dVw©imdaÀ`m q~XþdéZ H$mT>coë`m ñneuH$m§Mr g§»`m _m{hV H$aÊ`mgmR>r Imcrc H¥$Ë` H$é.

  G¥.Vr  G¥.Vr  G¥.Vr  G¥.Vr  G¥.Vr

(i) EH$m H$mJXmda dVw©i H$mT>m. AmV_Ü ò EH$ q~Xþ
P ¿`m. `m q~Xþ nmgwZ Vwåhr dVw©imcm ñneuH$m
H$mTw> eH$Vm H$m? ̀ m q~XþVwZ OmUmè`m gd© aofm
dVw©imcm XmoZ q~XþV N>oXVmV Ago Vwåhmcm {XgVo.
`m gd© H$moUË`m aofm AmhoV? `m gd© d¥ÎmN>oXZ
aofm AmhoV. åhUwZ dVw©imÀ`m AmVrc q~Xþ_YwZ
dVw©imcm ñneuH$m H$mT>Uo eŠ` Zmhr (~mOwMr
AmH¥$Vr nhm)

(ii) nwÝhm, dVw©imda EH$ q~Xþ  P ¿`m. Am{U
`m q~XwVwZ OmUmè`m ñneuH$m H$mT>m.
dVw©imÀ`m Aem EImÚm q~XþnmgwZ \$º$
EH$ ñneuH$m Amnë`m {Z[aúmUmg òVo.
(~mOwMr AmH¥$Vr nhm)

P

O

(ii)

O

(i)

P
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(iii) AmVm, nwÝhm dVw©imÀ`m ~mhoa EH$ q~Xþ P ¿`m Am{U
`m q~XþnmgwZ dVw©imÀ`m ñneuH$m H$mT>Ê`mMm n«̀ ËZ
H$am. Vwåhmcm H$m` {Z[aúmUmg òVo? Vwåhr `m
{~§XþVwZ XmoZ ñneuH$m H$mTw> eH$Vm. Ago Vwåhmcm
{XgVo.(~mOwMr AmH¥$Vr nhm.)
AmVm, AmnU ̀ mcm gmoß`m ̂ mfoV Imcrc
n«_mUo {chþ eH$Vmo.

g§X ©̂ (i) : dVw©imÀ`m AmVrc q~XþVwZ OmUmar dVw©imcm ñneuH$m ZgVo.
g§X ©̂ (ii) : dVw©imdaÀ`m q~XVwZ OmUmar \$º$ EH$ Am{U EH$M dVw©imcm ñneuH$m AgVo.
g§X ©̂(iii) : dVw©im ~mhoaÀ`m EH$m q~XþVwZ OmUmè`m dVw©imcm XmoZ ñneuH$m AgVmV. `m g§X^m©V

A Am{U B AZwH«$_o PA Am{U PB Mo ñne© q~Xþ AmhoV.
dVw©imÀ`m ~mhoarc q~Xþ  P nmgwZ dVw©imÀ`m ñne©q~Xþ n ª̀V aofmI§S>mMr cm§~r cm Ë`m

dV©wimÀ`m ~mø q~Xþ P _YwZ OmUmar ñneuH$m cm§~r åhUVmV.
darc AmH¥$Vr (iii) _Ü ò, PA Am{U PB ho dVw©imÀ`m ~møq~Xþ P _YwZ OmUmè`m ñneuH$m

AmhoV. PA Am{U PB _Ü ò g§~§Y H$m` Amho?

m«_o_.m«_o_.m«_o_.m«_o_.m«_o_.-9.2 : dVw©imÀ`m ~møq~Xþ _YwZ H$mT>coë`m ñneuH$m§Mr cm§~r g_mZ AgVo.
{Xcooco{Xcooco{Xcooco{Xcooco{Xcooco : O H|$Ð Agcoë`m dVw©imMm P hm ~møq~Xþ Amho. Am{U P _YwZ OmUmè`m PA Am{U PB `m
XmoZ ñneuH$m AmhoV (AmH¥$Vr nhm)
gmÜ`gmÜ`gmÜ`gmÜ`gmÜ` : PA = PB

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm :  OA, OB Am{U OP OmoS>m
0OAP OBP 90∠ = ∠ = ( à_ò  9.1Zwgma {ÌÁ`m Am{U ñneuH$m _Yrc H$moZ )

ΔOAP  Am{U ΔOBP, XmoZ H$mQ>H$moZ {ÌH$moUm_Ü ò
OA = OB (gma»`m dVw©imÀ`m {ÌÁ`m)
OP  =  OP (gm_mB©H$)
EH$énVm H$gmoQ>rdéZ
ΔOAP  ≅  ΔOBP
ho {Xco Amho  PA = PB (CPCT)

ho {gÜX hmoVo.

     à_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.am

    nm`WmJmoag n«_ò mMm dmna H$éZ darc à_ò mMr {gÜXVm {chm.
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9.3.1. 9.3.1. 9.3.1. 9.3.1. 9.3.1. dVw©imÀ_m ~mø [~§WþVwZ dVw©imÀ_m ñmdtG.mMr aMZm:

Oa EH$ q~Xþ dVw©imÀ`m ~mhoa Agoc Va Ë`m q~Xþ_YwZ dVw©imcm XmoZ ñneuH$m H$mT>Vm òVmV.
ho AmnU nm{hco Amho. Va AmVm AmnU `m ñneuH$m§Mr aMZm H$é `m.

aMZmaMZmaMZmaMZmaMZm : dVw©imÀ`m ~mø q~XþdéZ dVw©imÀ`m ñneuH$mMr aMZm
{Xcoco{Xcoco{Xcoco{Xcoco{Xcoco : ‘O’ H|$Ðq~Xþ Agcoë`m dVw©imMm ~møq~Xþ P Amho. Amnë`mcm P _YwZ dVw©imcm XmoZ
ñneuH$m§Mr aMZm H$am`Mr Amho.
aMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`maMZoÀ`m nm`è`m :

nm`ar(i) : PO OmoS>m Am{U Ë`mMm c§~ Xþ̂ mOH$
H$mT>m. POÀ`m _Ü`q~Xþcm M g_Om

nm`ar (ii) : M H|$Ð KoV PM [H§$dm MO {ÌÁ`m
KoD$Z dVw©i H$mT>m. hm dVw©i {Xcoë`m
dVw©imcm Á`m q~XþV N>oXcocm Amho. Ë`m
q~Xþcm A Am{U B ho Zmd Úm.

nm`ar (iii) : PA Am{U PB OmoS>m. Va PA Am{U
PB `m dVw©imÀ`m ñneuH$m AmhoV.

{gÜXVm: AmVm, hr aMZm H$er g_W©Zr` Amho
Vo nmhþ `m
OAOmoS>m, Z§Va PAO∠  hm AY©dVw©imMm
H$moZ Amho.
åhUwZ PAO∠  = 90°.

PA OA⊥  AmnU Ago {chþ eH$Vmo H$m?
OA hm {Xcoë`m dVw©imMr {ÌÁ`m Agë`mZo
PA hm dVw©imMr ñneuH$m Amho.( à_ò
9.1 Mm ì`Ë`mg)
`mM n«_mUo PB gwÜXm dVw©imMr ñneuH$m
Amho. ho {gÜX hmoVo.
ñneuH$m Am{U d¥ÎmN>oXZ aofm{df`r H$mhr _hËdmMo {dYmZ Am{U Ë`mÀ`m {gÜXVm:

{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ-1 : dVw©imÀ`m ~møq~Xþ _YwZ OmUmar dVw©imÀ`m ñneuH$o Odi hmoUmè`m H$moZmMm H$moZ
Xþ̂ mOH$ aofoda Ë`m dVw©imMm H|$Ð q~Xþ AgVmo. ho Vwåhr H$go {gÜX H$amc?

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : g_Om O H|$Ð Agcoë`m dVw©imMm Phm ~mø q~Xþ Amho. Am{U q~Xþ P _YwZ H$mT>coë`m
PQ Am{U PR ho ñneuH$m AmhoV. OQ Am{U OROmoS>m. {ÌH$moU OQP Am{U {ÌH$moU ORP ho
EH$én Amho H$maU Amnë`m _m{hV Amho.
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P M O
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∠OQP = ∠ORP = 90o (à_ò  9.1)

OQ = OR (XmoÝhr EH$mM dVw©imÀ`m {ÌÁ`m)
OP ho gm_mB©H$ Amho.

`mMm AW© OPQ OPR∠ = ∠

åhUwZ QPR∠ Mm OP hm H$moZ Xþ̂ mOH$ Amho.

XmoZ ñneuH$m _Yrc H$moZmÀ`m H$moZ Xþ̂ mOH$mda H|$Ð Amho.

{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ-2 : XmoZ g_H|$ÐH$ dVw©imV ~mø dVw©imMr {Odm A§Va dVw©imÀ`m ñne© q~Xþda c§~Xþ̂ mOH$
Amho. ho H$go {gÜX hmoB©c Vo nmhþ?

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : O g_H|$Ð Agcocr XmoZ dVw©io C1 Am{U C2 Am{U _moR>m dVw©i
C1, C2 Mr Ordm ABchmZ dVw©i À`m  P q~Xþda ñne© H$arV Amho.
(AmH¥$Vr nhm) AP  = PB {gÜX H$am`Mo Amho.

OP OmoS>m
dVw©i C2À`m Pq~Xþda  ABhr ñneuH$m AmhoOP hm {ÌÁ`m Amho.
åhUwZ à_ò  9.1 Zwgma

OP AB⊥

AmVm,ΔOAP Am{U ΔOBP ho EH$én AmhoV (H$m?) ̀ mMm AW© AP = PB åhUwZ OP hm {Odm
AB Mm c§~Xþ̂ mOH$ Amho. Oo H§o$Ð nmgwZ c§~ Agcocm {Odmcm c§~Xþ̂ mOH$ Amho.

{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ-3 : Oa O H|$Ð Agcoë`m dVw©imÀ`m ~mø q~Xþ  A _YwZ dVw©imda AP Am{U AQ Aem XmoZ
ñneuH$m H$mT>ë`m Va QAP 2 QPO 2 OQP∠ = ∠ = ∠ AmnUmg {XgVo?

{gÜWVm{gÜWVm{gÜWVm{gÜWVm{gÜWVm : O H|$Ð Agcoco dVw©imMm ~mø q~Xþ A Amho Am{U AP Am{U AQ ho dVw©imMo XmoZ ñneuH$m
AmhoV.  P, Q ho ñne© q~Xþ AmhoV.(AmH¥$Vr nhm)

Amnë`mcm {gÜX H$am`Mo Amho.

PAQ 2 QPO∠ = ∠

g_Om  QAP∠  = θ
AmVm, à_ò  9.2 Zwgma

AP = AQ,   ΔAPQ hm g_pìX ŵO {ÌH$moU Amho.
åhUwZ ∠APQ + ∠AQP + ∠QAP = 180° (VrZ H$moZm§Mr ~oarO)

1APQ AQP (180 )
2

∠ = ∠ = ° − θ

Q

O

R

P

C1C2

A

O

P B
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         = 
190
2

° − θ

nwÝhm à_ò  9.1 Zwgma

OPA 90∠ = °

åhUwZ   OPQ OPA APQ∠ = ∠ − ∠

1 1 190 90 PAQ
2 2 2

⎡ ⎤= ° − − θ = θ = ∠⎢ ⎥⎣ ⎦

{Xcoco Amho 1OPQ PAQ
2

∠ = ∠ .

PAQ 2 OPQ. Similarly PAQ 2 OQP\ Ð = Ð Ð = Ð

{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ-4 :  ABCD Mm¡H$moZmV A§Va dVw©i H$mT>ë`mg AB + CD = AD + BC.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : Mm¡H$moZ ABCDÀ`m ~mOw AB, BC, CD Am{U DA cm AZwH«$_o
P, Q, R Am{U S {~§Xþ_Ü ò dVw©i ñne© H$arV Amho.

AB, BC, CD  Am{U DA  dVw©imÀ`m ñn{e©H$m AmhoV.

n«_ò  9.2 Zwgma, dVw©imÀ`m ~mø q~XwVwZ H$mT>coë`m XmoÝhr ñneuH$m
g_mZ AgVmV.

AP = AS

BP = BQ

DR = DS

Am{U CR = CQ

`m§Mr ~oarO H$éZ

AP + BP + DR + CR  = AS + BQ + DS + CQ

{H$§dm (AP + PB) + (CR + DR) = (BQ + QC) + (DS + SA)

qH$dm AB + CD = BC + DA.

A
B

C

D

P

Q
S

R

`mM à_mUo
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CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-1.  dVw©imMr {ÌÁ`m 5 go._r. Am{U XmoZ ñneuH$mÀ`m g_moaMm H$moZ 60°Agoc Va Ë`m
dVw©imMo ñneuH$m H$mT>m.
gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG. : dVw©i H$mTw>Z Ë`mcm XmoZ ñneuH$m H$mT>Ê`mgmR>r AmnU {Z[aúmU H$é. Amnë`m Odi
\$º$ dVw©imMr {ÌÁ`m Am{U ñneuH$m _Yrc H$moZ Amho. {H$Vr A§VamdaÀ`m {~§Xþ nmgwZ ñneuH$m
H$mT>m`Mr Amho Vo Amnë`mcm _m{hV Zmhr Am{U VgoM Amnë`mcm ñneuH$mMr cm§~r gwÜXm _m{hV
Zmhr. Amnë`mcm \$º$ ñneuH$m _Yrc H$moZ _m{hV Amho. ̀ mMm dmna H$amV dVw©imÀ`m ~mø q~XþMm
A§Va _m{hV H$am`Mo Amho OoWwZ Amnë`mcm ñneuH$m H$mT>m`À`m AmhoV.

Va‘O’ H§o$Ð Agcoë`m dVw©imMr {ÌÁ`m 5 g|._r. Amho. g_Om dVw©imMm ~mhoa ‘P’q~Xþ Amho. Va
{VWwZ H$mT>coë`m XomZ ñneuH$m PA Am{U PB Am{U Ë`m
XmoZ ñneuH$m _Yrc H$moZ 60o Amho. `m_Ü ò ∠APB =
60o. OP OmoS>m.Amnë`mcm _m{hV Amho H$s,
 ∠APB Mm OP hm Xþ̂ mOH$ Amho.

∠OAP= ∠OPB=
o60

2
=30o (∵ ΔOAP ≅ ΔOBP)

AmVm ΔOAP _Ü ò

sin 30o = 
Opp. side OA

Hyp OP
=

 
1
2  = 

5
OP  ({ÌH$moUm_rVr` JwUmoÎmam déZ)

OP = 10 go._r.
AmVm AmnU ‘O’H|$Ð KoD$Z 5 go._r. {ÌÁ`mMo dVw©i H$mTw>.
H|$Ðq~Xþ nmgwZ 10 go._r. A§Vamda P q~Xþ KoD$. OP cm OmoSw>Z
9.2 aMZm _Ü ò {Xë`mn«_mUo aMZm nwU© H$é. ̀ oWo {Xcoë`m dVw©imMr nm{hOo Agcoë`m ñner©H$mMr OmoS>r
PA Am{U PB Amho. {ÌHo$mUm_rVr` aMZmMm dmna Z H$aVm gwÜXm aMZm H$aÊ`mMm à`ËZ H$am.

     à_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.am
OA Am{U OB EH$mM dVw©imÀ`m {ÌÁ`m Aem H$mT>m H$s, ∠BOA = 120o ∠BOA Mm

H$moZ Xþ̂ mOH$ H$mT>m.  OA Am{U OB cm A Am{U B Odi c§~ aofm H$mT>m. ̀ m aofm ∠BOA À`m
Xþ̂ mOH$mcm ~mø q~Xþda N>oXVmV. `m q~Xþ nmgwZ Amnë`mcm nm{hOo Agcocr ñneuH$m H$mT>Vm
òVo. aMZm H$am Am{U `mo½` Amho `mgmR>r nwamdo Úm.

                    Aä_mgAä_mgAä_mgAä_mgAä_mg - 9.2 - 9.2 - 9.2 - 9.2 - 9.2

1. `mo½` n`m©̀  {ZdS>m Am{U àË òH$mgmR>r g_W©Z H$am.
(i) EH$m dVw©imÀ`m ñneuH$ocm, ñne©q~Xþda H$mT>cocr {ÌÁ`m _Yrc H$moZ

(a) 60° (b) 30° (c) 45° (d) 90°

A

O

B

P
5 cm.

5 cm.
60°

A

O

B

P10 cm.
M
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(ii) Q q~XþdéZ, dVw©imÀ`m ñneuHo$Mr cm§~r 24 go._r. Amho. Am{U H|$Ðq~Xþ nmgwZ Q Mo A§Va 25
g|._r. Amho. Va dVw©imMr {ÌÁ`m hm
(a) 7go._r. (b) 12 go._r. (c) 15 go._r. (d) 24.5 go._r.

(iii) Oa AP Am{U AQ dVw©imÀ`m XmoZ ñneuH$m Am{U H|$Ðq~Xþ O Va QOP 110 ,∠ = °   Va PAQ∠

g_mZ Amho.
(a) 60° (b) 70°

(c) 80° (d) 90°
(iv) O H|$Ð Agcoë`m dVw©imÀ`m ~møq~Xþ P déZ PA Am{U PB  ho XmoZ ñneuH$m

AmhoV. ñneuH$mÀ`m g_moaÀ`m H$moZ 80° Amho. Va POA∠  g_mZ Amho.
(a) 50° (b) 60° (c) 70° (d) 80°

(v) ~mOwÀ`m AmH¥$VrVOH|$Ð Agcoë`m dVw©imcm XY Am{U X1Y1 `m XmoZ g_m§Va
ñneuH$m H$mT>Ê`mV Amë`m AmUIr EH$ ñneuH$m AB ñne© q~Xþ  C _YwZ OmV XY cm AAm{U
X1Y1 cm B _Ü ò N>oXVo Va BOA∠ =

(a) 80° (b) 100°

(c) 90° (d) 60°
2. XmoZ g_H|$ÐH$ dVw©imMr {ÌÁ`m 5 go._r. Am{U 3

g|._r. Amho. chmZ dVw©imcm ñne© H$aV Agcoë`m
_moR>çm dVw©imMr OrdmMr cm§~r _m{hV H$am.

3. EH$ g_m§Va Mm¡H$moZm_Ü ò dVw©iA§Va I§S>rV H$aV Amho
Va Vo g_ ŵO Mm¡H$moZ Amho ho XmIdm.

4. ~mOwÀ`m AmH¥$VrV {ÌH$moU ABC _Ü ò 3 go._r. {ÌÁ`m
Agcocm EH$ dV©wi A§VaI§S>rV H$aV Amho. ñne© q~Xþ D,BC ~mOwcm
XmoZ ^mJmV {d^mJV Amho.  BD = 9 g|._r. DC=3 g|._r. Amho. Va
~mOw AB Am{U ~mOw AC Mr cm§~r _m{hV H$am?

5. 6 go._r. {ÌÁ`mMo dVw©i H$mT>m. H|$ÐmnmgwZ 10 go._r. Xþada EH$ q~Xþ
¿`m. dVw©imÀ`m ñneuHo$À`m OmoS>rMr aMZm H$am Am{U Ë`mMr cm§~r
_moOm. nm`WmJmoagMm à_ò  dmnéZ Vnmgm.

6. 4 g|._r.{ÌÁ`m Agcoë`m dVw©imcm 6 go._r. {ÌÁ`m Agcocm EH$ g_H|$ÐH$ dVw©imda EH$ q~Xþ
nmgwZ ñneuH$m H$mT>m. VgoM c§m~r _moOwZ nS>Vmim H$am.

7. ~m§JS>rÀ`m gmhmæ`mZo EH$ dVw©i H$mT>m. dVw©imÀ`m ~mhoa EH$ q~Xþ ¿`m. `m ~mø q~Xþ nmgwZ
dVw©imH$ma ñneuH$mÀ`m OmoS>rMr aMZm H$am. Am{U Ë`m§Zm _moOm. {ZîH$f© {chm.

8. EH$m H$mQ>H$moZ {ÌH$moU ABC_Ü ò  AB ì`mgmMm EH$ dVw©i H$U© AC cm P da N>oXcocm Amho.
P _YwZ dVw©imda H$mT>cocr ñneuH$m BC ~mOwcm Xþ̂ mJV Amho Ago {gÜX H$am.

A

110°

P

QO

C

A

B D C3cm.9 cm.

O

O

A

B Y1X1

X Y
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9. O H|$Ð Agcoë`m dVw©imÀ`m ~mø q~Xþ ‘R’ _YwZ dVw©imcm
ñneuH$m H$mT>m. Ë`m q~XþVwZ dVw©imda {H$Vr ñneuH$m H$mT>Vm
òVrc?

gwMZm: ñne© q~XþnmgwZ Ë`m XmoZ q~XþMm A§Va g_mZ Amho.
9.4 9.4 9.4 9.4 9.4 d¥ÎmM=oWZ aofmZr V_ma Pmcoco dVw©i I§S=d¥ÎmM=oWZ aofmZr V_ma Pmcoco dVw©i I§S=d¥ÎmM=oWZ aofmZr V_ma Pmcoco dVw©i I§S=d¥ÎmM=oWZ aofmZr V_ma Pmcoco dVw©i I§S=d¥ÎmM=oWZ aofmZr V_ma Pmcoco dVw©i I§S=

AmnU aofm Am{U dVw©io nm{hcrV. Ooìhm aofm dVyw©imÀ`m
EH$m q~Xþcm ñne© H$aVo Voìhm Vr aofm ñneuH$m hmò . dVw©imÀ`m
XmoZ {^Þ q~XþV N>oXUmè`m aofocm d¥ÎmN>oXZ aofm åhUVmV. Ë`m XmoZ
{~§Xþ _Yrc aofm I§S>mcm Ordm Ago åhUVmV.

òWo ‘l’ ho d¥ÎmN>oXZ aofm Amho Am{U AB ho {Odm Amho.
Am{XË`mZo Jwcm~r Am{U {Zim a§JmÀ`m H$mJXm§Zm {MQ>H$dwZ

EH$ {MÌ V`ma H$aV Amho. Ë`mZr ^anwa {MÌo
V`ma Ho$cr. Ë`mZo hmV YwÊ`mMo Hw§$S> Mo {MÌ V`ma
Ho$co. ho {MÌ V`ma H$aÊ`mgmR>r Ë`mcm {H$Vr
H$mJXmMr JaO hmoVr? ho {MÌ XmoZ ̂ mJmV {XgV
Amho. EH$ ̂ mJ Am`VmH$ma Amho. Ë`mMo úmoÌ\$i H$go H$mT>mdo Vwåhmcm _m{hV Amho.
Am{U Xþgao ^mJ dVw©i I§S>mMo Amho Va Vwåhr dVw©iI§S>mMo úmoÌ\$i H$go _m{hV
H$aVm? Imcrc MM}V AmnU `mMo úmoÌ\$i _m{hV H$aÊ`mMm à`ËZ H$é.

  ho G.am

Am{XË`mZo dm°e~o{gZ gmo~V Imcrc {MÌo gwÜXm ~Zdcr.

`m qMÌm§Mo úmoÌ\$i H$mT>Ê`mgmR>r `mV H$moUVo AmH$ma AmhoV Vo AmoiIm.
Vwåhr `m gmaIo AmUIr H$mhr {MÌo V`ma H$éZ {d{^Þ AmH$mamV {d^mJm.

O

A

B Q C

P

A B l

 à_ËZ G.am à_ËZ G.am à_ËZ G.am à_ËZ G.am à_ËZ G.am
Imcr {Xcoë`m AmH¥$VrV g§~§YrV AmH¥$VrMr Zmdo.

A B

CD

10 cm.

A

C

B

D

O

2 cm

3.5 cm 
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Imcrc VŠË`mV {Xcoë`m ̂ m¡_rVrH$ AmH¥$Ë`m§Mo úmoÌ\$i H$go _m{hV H$amdo ̀ mMr COiUr H$é

H«$.g.H«$.g.H«$.g.H«$.g.H«$.g. AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr _mno_mno_mno_mno_mno úmoÌ\$iúmoÌ\$iúmoÌ\$iúmoÌ\$iúmoÌ\$i
1. cm§~r = l A = lb

é§Xr = b

2. ~mOw = s A = s2

3. nm`m = b A = 
1
2 bh

4. {ÌÁ`m = r A = πr2

9.4.1.9.4.1.9.4.1.9.4.1.9.4.1. dVw©iI§S=mMo úmoÌ\.i _m{hV G.aUo:
dVw©i I§S>mÀ`m úmoÌ\$imÀ`m A§XmO H$aÊ`mgmR>r dVw©imcm N>oXZ aofm H$mTw>Z dVw©iI§S>mZm V`ma

H$am.

dVw©imMm H§$g Am{U Ordm `mcm {_iwZ Pmcoë`m ^mJmcm dVw©iI§S> åhUVmV. ho Vwåhmcm
_m{hVM Amho. ̀ mMo úmoÌ\$i a§JrV Ho$cocm ̂ mJ ( ) Amho (i) AmH¥$Vr _Ü ò
Agcocm chmZ dVw©i I§S> Amho. AmH¥$Vr (ii) _Ü ò AY©dVw©i Am{U AmH¥$Vr (iii) _Ü ò
_moR>m dVw©i I§S> Amho.dVw©iI§S>mMo úmoÌ\$i AmnU H$go _m{hV H$amdo? Imcrc H¥$Ë ò
nhm. EH$ dVw©imH$ma H$mJX KoD$Z ì`mgmnoúmm H$_r Agcoë`m Ordm cm KoD$Z AmH¥$VrV
XmI{dë`mn«_mUo Ë`m gmo~V KS>r H$am. {_imcoë`m chmZ ̂ mJmcm a§JrV H$am. ̀ m chmZ

^mJmcm AmnU H$m` åhUVmo? ho chmZ dVw©iI§S>(APB)Amho?
dVw©imÀ`m a§JrV Z Ho$coë`m ^mJmcm AmnU H$m` åhUw?
{ZpíMVnUo ho _moR>m dVw©iI§S> (AQB)Amho. Vwåhr _mJrc dJm©V dVw©iI§S> Am{U ìX¡{ÌÁ`m
dVw©iI§S>m{df`r {eH$coco AmhmV. ~mOwÀ`m AmH¥$VrV H$mhr a§JrV Z Ho$cocm ^mJ a§JrV
Ho$cocm ̂ mJ (chmZ dVw©i I§S>) {_iwZ ìX¡{ÌÁ`m dVw©iI§S> hmoVo. åhUOoM ho EH$ {ÌH$moU

O

A B

Q

P

O

A B

P

r r

s

s

h

r

b

l

A Bl
A

B

l

A

B
l

(i) (ii) (iii)

Q

x

C§Mr = h
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Am{U dVw©iI§S> {_iwZ V`ma homVo. {Xcoë`m AmH¥$VrVO H§oÐ ‘r’ {ÌÁ`m Agcoë`m dVw©imMm OAPB hm EH$
ìX¡{ÌÁ`m dVw©iI§S> Amho. g_Om ∠AOB Mo _mn ‘x’.

dVw©i H|$Ðmda  360° H$moZ _mnZ Va dVw©imMo úmoÌ\$i πr2 hmoVo. ho Vwåhmcm _m{hVM Amho.

åhUwZ, dVw©i H|$X«da 1° H$moZZr V`ma Pmcoë`m ìX¡{ÌÁ`m dVw©iI§S>mMo úmoÌ\$i 
1

360
°

°
×πr2.

åhUwZ, Ooìhm dVw©iH|$ÐmdaMm H$moZ x° Agoc Voìhm ìX¡{ÌÁ`m dVw©iI§S>mMo úmoÌ\$i 360
x°

°
×πr2 AgVo

AmVm,‘O’H|$Ð ‘r’{ÌÁ`m Agcoë`m dVw©imMo dVw©iI§S> APB Mo úmoÌ\$imMo {Z[aúmU H$é.
APB dVw©iI§S>mMo úmoÌ\$i = ìX¡{ÌÁ`mdVw©i I§S>mMo úmoÌ\$i OAPB - ΔOABMo úmoÌ\$i

= 360
x°

°
 × πr2 -  ΔOAB Mo úmoÌ\$i

     à_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.amà_ËZ G.am

chmZ dVw©iI§S>mÀ¶m úmoÌ\$i dmnéZ Ë¶mÀ¶mer _moR>çm dVw©iI§S>mMo úmoÌ\$i Vwåhr H$go _m{hV H$amc?

ho G.amho G.amho G.amho G.amho G.am

  1. 7 go._r.{ÌÁ`m Am{U Imcr ìX¡{ÌÁ`m dVw©iI§S>mMo H$moZmcm AZwgéZ ìX¡{ÌÁ`mdVw©i I§S>mMo úmoÌ\$i _m{hV H$am.
i. 60° ii. 30° iii. 72° iv. 90° v. 120°

  2. EH$m KS>çmù`mVrc {_ZrQ>mMm H$mQ>çmMr cm§~r 14go._r.Amho.10 {_ZrQ>mV `m H$mQ>çmZo V`ma
hmoUmè`m ^mJmMo úmoÌ\$i _m{hV H$am.
AmVm, dVw©iI§S>mMo úmoÌ\$i _m{hV H$aÊ`mMo H$mhr CXmhaUo nmhþ `m.

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-1. ~mOwÀ`m AmH¥$Vr_Yrc XmI{dcoë`m dVw©iI§S> AYB Mm úmoÌ\$i _m{hV H$am.{Xcocr

dVw©imMr {ÌÁ`m 21 go._r.Am{U∠ AOB = 1200 ( π = 
22
7 Am{U 3  = 1.732)

gmoS=dUwGgmoS=dUwGgmoS=dUwGgmoS=dUwGgmoS=dUwG :  dVw©iI§S> AYB Mo úmoÌ\$i
= OAYB Mo úmoÌ\$i − ΔOAB Mo úmoÌ\$i

AmVm, ìX¡{ÌÁ`m dVw©iI§S> OAYBMo úmoÌ\$i = 
0

0
120 22 21 21

7360
× × × go._r.2

                      = 462 go._r.2 ...(1)

O

A

B

120°Y

21 .cm
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ΔOAB Mo úmoÌ\$i _m{hV H$aÊ`mgmR>r AmH¥$VrV XmI{dë`m n«_mUo OM ⊥  AB H$mT>m.

Zm|X H$am. OA = OB åhUwZ ΔAMO ≅  ΔBMO

åhUwZ M hmAB Mm _Ü`q~Xþ Amho Am{U ∠ AOM = ∠ BOM = 0 01 120 60
2

× =

g_Om  OM = x go._r.

åhUwZ ΔOMA déZ 0OM cos60 .
OA

=

qH$dm 1
21 2
x

= 0 1cos60
2

⎛ ⎞=⎜ ⎟
⎝ ⎠
∵

qH$dm 21
2

x =

åhUwZ  OM =  
21
2  go._r.

VgoM 
AM
OA  = sin 60°

AM 3 = 
21 2

0 3sin 60
2

⎛ ⎞
=⎜ ⎟⎝ ⎠

∵

åhUwZ  AM = 
21 3

2
 go._r.

go._r.   AB = 2AM = 
2 21 3

2
× go._r.  = 21 3 go._r.

åhUwZ ΔOAB Mo úmoÌ\$i 
1 AB OM
2

= × ×

        1 2121 3
2 2

= × ×   go._r.2.

        441 3
4

= go._r.2. ...(2)

åhUwZ, dVw©iI§S> AYBMo úmoÌ\$i  = 
441462 3
4

⎛ ⎞−⎜ ⎟
⎝ ⎠

go._r.2.

(∵ (1)Am{U(2) déZ ]

A

B

M
60°

60°
O

21 .cm

21 .cm
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( )21 88 21 3
4

= − go._r.

= 271.047 go._r.2

CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-2. O H|$Ð Agcoë`m dVw©imMr QR hr ì`mg Amho. Am{U Oa PQ = 24 go._r., PR = 7

go._r. Va AmH¥$VrV XmI{dë`mn«_mUo a§JrV dVw©iI§S>mMo úmoÌ\$i _m{hV H$am( π=
22
7 ¿`m.)

gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG. : a§JrV Ho$coë`m dVw©iI§S>mMo úmoÌ\$i = OQPR ìX¡{ÌÁ`m dVw©iI§S>mMo úmoÌ\$i- {ÌH$moU
PQR Mo úmoÌ\$i. QR hm ì`mg Agë`mZo ∠QPR = 90° (AY©dVw©imVrc H$moZ)
åhUwZ nm`WmJmoagÀ`m à_ò mcm dmna H$éZ

 ΔQPR _Ü ò QR2 = PQ2 + PR2

= 242 + 72

= 576 + 49

= 625

QR = 625  = 25 go._r.

Va dVw©imMr {ÌÁ`m = 
1
2  QR

= 
1
2  (25) = 

25
2 go._r.

AmVm, OQPR AY©dVw©imMo úmoÌ\$ = 
1
2  πr2

= 
1 22 25 25
2 7 2 2

× × ×

= 245.53 go._r2 ..... (1)

H$moQ>H$moZ {ÌH$moU QPRMo úmoÌ\$i = 
1
2  × PR × PQ

= 
1
2  × 7 × 24

= 84 go._r.2 ..... (2)

(1) Am{U (2) déZ
a§JrV dVw©iI§S>mMo úmoÌ\$i = 245.53 - 84

= 161.53 go._r.2

Q

P

RO
24 .cm 7 

.
cm
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CWmhaUCWmhaUCWmhaUCWmhaUCWmhaU-3.  AmH¥$VrV XmI{dë`mn«_mUo EH$m dVw©imH$ma Q>o~c daMm ^mJ ghm g_mZ AmH¥$VrV
Amho. Q>o~cÀ`m daÀ`m ^mJmMr {ÌÁ`m 14 go._r. Amho. Va Ë`m AmH¥$VrV 5 é. go._r.2 à_mUo a§J
cmdm. IM© {H$Vr òB©c? ( 3  = 1.732)

gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG.gmoS=dUwG. : dVw©imV A§VaI§S>rV Ho$coë`m {Z`_rV fQ>H$moZmMr EH$ ~mOw Ë`m dVw©imÀ`m {ÌÁ òÀ`m
g_mZ AgVo.

∴ {Z`_rV fQ>H$moZmMr àË òH$ ~mOw = 14 go._r.
åhUwZ, a§JrV Ho$coë`m ghm dVw©iI§S>mMo úmoÌ\$i = dVw©imMo úmoÌ\$i - {Z`_rV fQ>H$moZmMo úmoÌ\$i
AmVm, dVw©imMo úmoÌ\$i = πr2

= 
22
7  × 14 × 14 = 616 go._r.2 ..... (1)

{Z`_rV fQ>H$moZmMo úmoÌ\$i = 6 × 
3

4
 a2

= 6 × 
3

4
 × 14 × 14

= 509.2 go._r.2 ..... (2)
ghm a§JrV Ho$coë`m ^mJmMo úmoÌ\$i = 616 - 509.21 ((1), (2)déZ)

= 106.79 go._r.2

åhUwZ 5 é. n«Vr go._r.2 XamZo AmH¥$VrV a§J cmdÊ`mMm IM©
= 106.79 × 5 é.
= 533.95 é.

           Aä_mg - 9.3 - 9.3 - 9.3 - 9.3 - 9.3

1. 10 go._r. {ÌÁ`m Agcoë`m dVw©imV EH$ {Odm H|$Ðmda H$mQ>H$moZ H$aV Agoc Va Imcr {Xcoë`m
n«Ë òH$ I§S>mMo úmoÌ\$i _m{hV H$am  ( π = 3.14)

i. chmZ dVw©iI§S> ii. _moR>m dVw©iI§S>
2. 12 go._r. {ÌÁ`m Agcoë`m dVw©imV EH$ {Odm H|$Ðmda 1200 Ho$mZ H$aV Amho. Va Ë`mcm

g§~§YrV chmZ dVw©iI§S>mMo úmoÌ\$i _m{hV H$am.  ( π = 3.14

Am{U 3  = 1.732)

3. EH$m H$macm XmoZ dm`n©g (H$maMo H$mM nwgwZ Q>mH$Umao) AmhoV. Oo
nañnam§Zm ì`mnUma ZmhrV. àË òH$ dm`na À`m nmVrMr cm§~r 25
go._r. Amho. Am{U Vo 1150 À`m H$moZmZo nwgwZ Q>mH$VmV. àË òH$
nmVrZo EH$m doiog nwgcoë`m ^mJmMo úm oÌ\$i _m{hV

14 
.cm

r

A B

CD

10 .cm
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H$am.( 22
7

π = ¿`m.)
4. 10 go._r. ~mOw Agcocm ABCD hm EH$ Mm¡ag Amho. Am{U

Mm¡agmMr ~mOw hr ì`mg AgUmao
AY©dVw©i n«Ë òH$ ~mOw da H$mT>Ê`mV
Amco. ~mOwÀ`m AmH¥$VrV XmI{dë`m
n«_mUo a§JrV Ho$coco`m ^mJmMo
úmoÌ\$i _m{hV H$am.( π = 3.14
¿`m)
5. 7 go._r. ~mOw Agcocr
ABCD  hm EH$ Mm¡ag Amho Am{U APD

Am{U BPC ho AY©dVw©i AmhoV. Va AmH¥$VrV XmI{dë`m n«_mUo a§JrV

^mJmMo úmoÌ\$i _m{hV H$am (  22
7

π = ¿`m)

6.  ~mOwÀ`m AmH¥$VrV 0 H|$Ð Am{U 3.5 g|._r.
{ÌÁ`m Agcoë`m dVw©imV  OACB EH$ ìX¡{ÌÁ`m
I§S> nmX Amho.  OD = 2 go._r. Va a§JrV Ho$coë`m
^mJmMm úmoÌ\$i _m{hV H$am.

(  
22
7

π = ¿`m.)

7. 21 go._r. Am{U 7 go._r. {ÌÁ`m Agcoë`m XmoZ
g_Ho$ÐH$ dVw©imMo H§$g AZwH«$_o AB Am{U CD AmhoV. Oa ∠AOB = 30°

Va a§JrV Ho$coë`m ^mJmMo úmoÌ\$i _m{hV H$am ( 22
7

π =  ¿`m)

8. ~mOwÀ`m AmH¥$VrV {ÌÁ`m 10 g|._r. Agcoë`m dVw©imV XmoZ ìX¡{ÌÁ`mI§S> nmXmÀ`m _YmV Agcoë`m
gm_mB©H$ ^mJmMo úmoÌ\$i _m{hV H$am (π =
         3.14 ¿`m)

               EopÀM=G. Aä_mg
    [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1. ~mø q~XþdéZ dVw©imda H$mT>coë`m XmoZ ñneuH$m _Yrc H$moZ Am{U
XmoZ ñne© [~§Xþ H|$Ðmda H$mT>coë`m aofmI§S>mZo V`ma Pmcocm H$moZmcm nwaH$
AgVo ho {gÜX H$am

2. 5 go._r. {ÌÁ`m Agcoë`m dV©wimVrc PQ {OdmMr cm§~r 8 go._r.

A B

CD 7 .cm

P

A B

30°

O

DC

7 
.

cm

21 
.

cm

P Q

O

T

5 cm.
8 cm.

A

C

B

D

O

2 cm

3.5 cm

A B

CD

10 .cm

10
 

.
cm
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Amho. P Am{U Q _YwZ H$mT>cocr ñneuH$m T Odi N>oXV AmhoV. (Ë`mZm nhm) Va TP
Mr cm§~r _m{hV H$am.

3. EH$m Mm¡H$moZmV EH$ dVw©i Ë`mÀ`m Mma hr ~mOwZm ñne© H$arV A§Va
I§S>rV H$aV Amho. Ë`m Mm¡H$moUmè`m g_moaÀ`m ~mOw dVw©i H|$Ðmda
H$aUmè`m H$moZ g§nwaH$ AmhoV ho {gÜX H$am.

4. 8 go._r. cm§~rMm aofmI§S> H$mT>m. A H§$oÐ KoD$Z 4 go._r. {ÌÁ`m KoD$Z EH$ dVw©i H$mT>m.
Am{U VgoM B H|$Ð KoD$Z, 3
go._r. {ÌÁ`mMr AmUIr EH$
dVw©i H$mT>m. n«Ë òH$ dVw©imÀ`m
H|$ÐmVwZ Xþgè`m àË òH$ dVw©imda ñneuH$mMr aMZm H$am.
5. g_Om H$mQ>H$moZ {ÌH$moZ ABC _Ü ò Oa

AB = 6go._r., BC = 8 g§§o._r. B∠ = 900.  B
{eamoq~XþVwZ AC da BD hm c§~ H$mT>cm Am{U B, C, D q~Xþ _YwZ dVw©i H$mT>cr Va A q~Xþ
_YwZ `m dVw©imda ñneuH$m H$mT>m.

6. A , B H|$Ð Agcoco XomZ dVw©i C {~§Xþ da ñne© H$arV AmhoV.  AC = 8 go._r. Am{UAB = 3
go._r. Amho Va a§JrV ^mJmMo úmoÌ\$i H$mT>m.

7. AB = 14 go._r. Am{U BC = 7 go._r. _mno Agcoco ABCD  hm EH$ Am`V Amho. DC, BC Am{U
AD ì`mg KoD$Z AmH¥$VrV XmI{dë`mn«_mUo VrZ AY©dVw©i H$mT>co. Va a§JrV ^mJmMo úmoÌ\$i
_m{hV H$am.

          AmmU G.m_ MMm© Go.cr.

`m YS>çmV AmnU Imcrc A§emMm Aä`mg Ho$cmo.
1. dVw©imMr ñneuH$m hr dVw©imÀ`m EH$m {~§Xþda ñne© H$aUmar aofm Amho.
2. dVw©imÀ`m H$moUË`mhr q~Xþdarc ñn{e©H$m Ë`m {~§XþdéZ {ÌOocm c§~ AgVo.

    3. dVw©imÀ`m ~mø q~XþVwZ H$mT>coë`m XomZ ñneuH$m cm§~r g_mZ AgVo

4. Imcrc aMZm H$aUo {eH$cmo.
a) dVw©imMm H|$Ð Ooìhm _m{hV Agoc Voìhm {Xcoë`m q~Xþ_YwZ dVw©imcm ñneuH$m H$mT>Ê`mMr aMZm
b) dVw©imÀ`m ~mø q~XþVwZ dVw©imda ñneuH$mÀ`m OmoS>rMr aMZm.

5. dVw©imdarc XmoZ q~XþZm§ Am{U aofm I§S>mcm N>oXUmar aofm N>o{XH$m Amho, Am{U XmoZ q~Xþ_Yrc
aofmI§S>m hr {Odm Amho.

6. AmnU chmZ dVw©i I§S>/ _moR>m dVw©iI§S>mMo úmoÌ\$i H$go H$mT>mdo Vo _m{hV Ho$co. dVw©i I§S>mMo
úmoÌ\$i = g§~§YrV ìX¡{ÌÁ`m dVw©iI§S>mMo úmoÌ\$i - g§~§YrV {ÌH$moUmMo úmoÌ\$i

A
B

C
D

A B

C

14 .cm
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10.1 10.1 10.1 10.1 10.1 àñVmdZm
{Z`{_V KZmH¥$Ë`mMo n¥ð>\$i, KZ\$i ho AmnU 8ì`m Am{U 9 ì`m dJm©V {eH$cmo. ̀ m§À`m AW©

g_Á`mgmR>r {H$Ë òH$ Aä`mg gmoS>{dco. Ë`mg AmnU Amnë`m X¡Z§{XZ {OdZmVrc g§X^m©V Cn`moJ
H$éZ AmnUmg H$m` Amdí`H$ Amho. Am{U H$moUVr _mno qH$dm A§XmOmMr Amdí`H$Vm Amho. ho
AmoiIco CXmhaUmV ImocrV a§J XoÊ`mgmR>r {H$Vr à_mUmV a§J hdm Amho. `mgmR>r Amnë`mcm
ImocrÀ`m n¥ï>\$imMr Amdí`H$Vm Amho. KZ\$imMr Zmhr. YmÝ` gmR>dwZ R>odÊ`mgmR>r {H$Vr S>ã`mMr
Amdí`H$Vm Amho. `mgmR>r S>ã`mMo KZ\$i _m{hV H$aUo Amdí`H$ Amho. n§aVw Ë`m S>ã`mÀ`m
úmoÌ\$imMr Amdí`H$Vm Zmhr.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  1. Imcr {Xcoë`m n«Ë òH$ g§X^m©V Vwåhmcm KZ\$i qH$dm úmoÌ\$i `mn¡H$s H$emMr Amdí`H$Vm
^mgVo? Am{U H$m ^mgVo?
i. ~mQ>c_Yrc nmÊ`mMo n[a_mU ii. V§~wgmR>r cmJcoco OmS>H$mnS>
iii. cm°ar _Yrc nmoË`m§Mr g§»`m iv. {gc|S>a _Yrc J°g
v. AmJnoQ>rVrc AmJH$m§S>çmMr g§»`m vi. ôQ> dñVw n°H$ H$aÊ`mgmR>r H$mJX

  2. AerM 5 CXmhaUo gm§JwZ KZ\$i qH$dm úmoÌ\$i ̀ mn¡H$s H$emMr Amdí`H$Vm Amho. {_Ìm§Zm {dMmam.

Amnë`m g^modVmcr {Za{Zamù`m AmH$mamÀ`m AZoH$ dñVw (XmoZ qH$dm OmñV {Z`{_V KZ dñVwnmgwZ ~Zococo)
AmnU nmhVmo. AmYmañV§̂ mda C ô Ho$coco Ka, nmUr gmoR>{dÊ`mMr Q>mH$r, ho X§S>JmocmH¥$Vr Am{U Vo
Bï>rH$mMrVrÀ`m nm`mda R>odcoco AmhoV. {H«$Ho$Q> ~°Q>Mr _wR> X§S>JmocmH$ma Am{U _w»`^mJ gnmQ>
Amho.BË`mXr Vw_À`m g^modVr Agcoë`m {d{dY dñVw§Mm {dMma H$am. Ë`mn¡H$r H$mhr Imcr XmI{dco
AmhoV.

(Mensuration)
10 ^gËd^mmZ
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 EHo$ar {Z`{_V KZmMo n¥ð>\$i Am{U KZ\$i H$go H$mT>m`Mo ho Vwåhr {eH$cmV.BVa dñVw XmoZ
qH$dm Ë`mnoúmm OmñV KZmH¥$Vr dñVwZr {_iwZ ~Zcoë`m AmhoV. ho AmnU nm{hco åhUwZ Ë`mMo n¥ð>\$i
Am{U KZ\$i AmVm AmnU _m{hV H$é. Imcrc VŠË`mV {d{dY KZm§Mo AmH$ma,Ë`m§Mo úmoÌ\$i Am{U
KZ\$i {Xco Amho.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

   1. da {Xcoë`m KZmH¥$VtZm Vwåhmcm _m{hV Agcoë`m KZmH¥$Vr doJio H$am.
   2. Vw_À`m g^modVmcÀ`m {d{dY AmH$¥VrÀ`m EH$ÌrH$aUmZo ~Zcoë`m 5 [H§$dm Ë`m noúmm OmñV

dñVwMm {dMma H$am. Á`m dñVwnmgwZ ~Zcoë`m AmhoV Ë`m§Mr Zmdo Úm.

{d{dY KZmH¥$Vr AmH$mamMo n¥ð>\$i Am{U KZ\$imMr AmR>dU H$é `m.
A.H.A.H.A.H.A.H.A.H. KZmH ¥ $VrKZmH ¥ $VrKZmH ¥ $VrKZmH ¥ $VrKZmH ¥ $Vr AmH ¥ $VrAmH ¥ $VrAmH ¥ $VrAmH ¥ $VrAmH ¥ $Vr nmíd ©/dH« $nmíd ©/dH« $nmíd ©/dH« $nmíd ©/dH« $nmíd ©/dH« $ EH w $UEH w $UEH w $UEH w $UEH w $U KZ\$iKZ\$iKZ\$iKZ\$iKZ\$i nm [a^m {fH $n m [ a^m {fH $n m [ a^m {fH $n m [ a^m {fH $n m [ a^m {fH $

Mo ZmdMo ZmdMo ZmdMo ZmdMo Zmd n¥ð>\$imMo úm oÌ\$i$n¥ð>\$imMo úm oÌ\$i$n¥ð>\$imMo úm oÌ\$i$n¥ð>\$imMo úm oÌ\$i$n¥ð>\$imMo úm oÌ\$i$ n ¥ï >\$in¥ï >\$in¥ï >\$in¥ï >\$in¥ï >\$i Zm_H $aUZm_H $aUZm_H $aUZm_H $aUZm_H $aU

1. Bï>{MH$m{MVr 2h(l+b) 2(lb+bh+hl) lbh l:cm§~r
b:é§Xr
h:C§Mr

2. KZ 4a2 6a2 a3 a:KZmMr
~mOw

3. {ÌH$moU nm`mMr n[a_rVr nmíd© n¥ð>\$imMo nm`mMo úmoÌ\$i -
{MVr ×  C§Mr +2(AË` n¥ð>\$imMo × C§Mr

úmoÌ\$i)
4. {Z`_rV 2πrh 2πr(r+h) πr2h r: nm`mMr

X§S>Jmocm {ÌÁ`m
d¥Îm{MVr h:C§Mr

5. Mm¡ag 1
2 (nm`mMr n[a_rVr) nmíd© n¥ð>\$i+ 1

3 nm`mMo -

gwMr ×  {VaH$g C§Mr nm`mMo úmoÌ\$i úmoÌ\$i×C§Mr

6. e§Hw$ πrl πr(l+r) 1
3  πr2h r:nm`mMr

{ÌÁ`m
h:C§Mr

l: {ZaH$g C§Mr

7. Jmoc 4πr2 4πr2 4
3 πr3 r:{ÌÁ`m

8. AY©Jmoc 2πr2 3πr2 2
3 πr3 r:{ÌÁ`m

a a
a

l
h

b

C§Mr
{VaH$g
C§Mr

h
r

 l

r

h

r
r
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VŠË`mVrc {d{dY AmH¥$Vrer g§~§YrV H$mhr CXmhaUo nmhþ `m.Ë¶m nÜXVrZo dH«$n¥ð>’$i
(CSA) EHw$U n¥ð>’$i TSA ‘m{hV H$é.
CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-1. e§IwN>oX AmH$mamÀ`m V§~wMr {ÌÁ`m 7 _r. Am{U C§Mr 10 _rQ>a Amho. 2 _r.é§XrMm V§~w

~Z{dÊ`mgmR>r cmJUmè`m OmS> H$mnS>mMr cm§~r _m{hV H$am.
22Use
7

⎡ ⎤π =⎢ ⎥⎣ ⎦

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : e§Hw$N>oXmH$ma V§~wMr {Xcocr {ÌÁ`m (r) = 7 _rQ>a
C§Mr (h) = 10 _r.

∴  e§Hw$Mr {VaH$g C§Mr l2 = r2 + h2 ⇒ l = 2 2r h+

= 49 100+

= 149  = 12.2 _r.

AmVm, V§~wMo n¥ð>\$i = πrl

                        
22 7 12.2
7

= × × _r2

                         = 268.4 _r2.

dmnacoë`m OmS> H$mnS>mMo úmoÌ\$i = 268.4_r2

OmS> H$mnS>mMo é§Xr = 2_r.

dmnacoë`m OmS> H$mnS>mMo úmoÌ\$i = 
Area 268.4 134.2
width 2

= = _r.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-2. d¥Îm{MVrÀ`m AmH$mamV Agcoë`m VocmÀ`m Q>mH$sMo _mn Imcrc à_mUo Amho. ì`mg
2_r. Am{U C§Mr 7 _rQ>a Amho. Ë`m Q>mH$scm a§J XoÊ`mgmR>r n|Q>aZr 3 é. n«Vr Mm¡._r Xa
cmdcm. Va 10 Q>mH$rcm a§J XoÊ`mgmR>r n|Q>acm EHw$U {H$Vr én ò Úmdo cmJoc?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : d¥Îm{MVrMm (VocmMr Q>mH$s) {Xcoë`m ì`mg  = 2 _r.

d¥Îm{MVrMr {ÌÁ`m = 
2 1 

2 2
d

= = _r.

d¥Îm{MVmH$ma Q>mH$sMo EHw$U n¥ï>\$i = 2×πr(r + h)

  
222 1(1 7)
7

= × × +

  = 2 ×  
22
7  ×  8

úmoÌ\$i
é§Xr

7 m

10 m

2 m

7 m
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 = 
352

7  _r2. = 50.28 _r2

Q>mH$sMo EHw$U n¥ð>\$i = 50.28 _r2

1 Mm¡._r cm a§JcmdÊ`mgmR>r òUmam IM© =  3 é.
10 Q>mH$rcm a§JcmdÊ`mMm IM© = 50.28 ×3×10

= 1508.40 é.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-3. EH$ Jmoc d¥Îm{MVr Am{U ewH§$Mr {ÌÁ`m Am{U C§Mr gmaIr Amho. Ë`mÀ`m dH«$n¥ð>mÀ`m
úmoÌ\$imMo JwUmoÎma H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : g_Om r hr Jmoc, e§Hw$Mr Am{U d¥Îm{MVrMr gm_mB©H$ {ÌÁ`m Amho.

JmocmMr C§Mr = Ë`mÀ`m ì`mg = 2r.

e§Hw$Mr C§Mr = d¥Îm{MVrMr C§Mr = JmocmMr C§Mr  = 2r.

g_Om e§H$wMr {VaH$g C§Mr  l  = 2 2r h+

                       = 2 2(2 ) 5r r r+ =

S1 = JmocmMo dH«$n¥ð>mMo úmoÌ\$i = 4πr2

S2 = d¥Îm{MVrMo dH«$n¥ð>mMo úmoÌ\$i 2πrh = 2πr × 2r = 4πr2

S3 = e§Hw$Mo dH«$n¥ð>mMo úmoÌ\$i = πrl = πr × 5 r = 5 πr2

∴ dH«$n¥ð>mMo úmoÌ\$imMo JwUmoÎma

  S1 : S2 : S3  = 4πr2 : 4πr2  : 5 πr2

= 4 : 4 : 5

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-4. EH$m H§$nZrcm nmVi cmoI§S>r nÍ`mnmgwZ 1000 AY©JmocmH$ma ~ogrZ V`ma H$am`Mo
Amho. Oa àË òH$ ~ogrZMr {ÌÁ`m 21 _r. Amho. Va darc AY©JmocmH$ma ~ogrZ V`ma H$aÊ`mgmR>r
{H$Vr cmoI§S>r nÌm cmJoc. _m{hV H$am?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  AY©JmocmH$ma ~ogrZMr {ÌÁ`m (r) = 21 go._r.

AY©JmocmH$ma ~ogrZMo n¥ð>\$i = 2πr2

222 21
7

= × ×  × 21

 = 2772 go._r.2
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åhUwZ EH$m ~ogrZgmR>r cmJUmam cmoI§S>r nÌm = 2772 go._r.2

1000 ~ogrZgmR>r cmJUmè`m cmoI§S>r nÍ`mMo EHw$U úmoÌ\$i = 2772 × 1000

= 2772000 go._r.2

= 277.2 _r.2

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-5.   EH$m c§~d¥Îm{MVrÀ`m nm`mMr {ÌÁ`m 14 go._r. Am{U C§Mr 21 g|._r Amho. Va
_m{hV H$am (i) nm`mMo úmoÌ\$i qH$dm (àË`oH$ VimMo) (ii) dH«$n¥ð>mMo úmoÌ\$i

(iii) EHw$U n¥ð>\$i Am{U (iv)  KZ\$i

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : d¥Îm{MVrMr {ÌÁ`m (r) = 14go._r.
d¥Îm{MVrMr C§Mr  (h) = 21 go._r.

AmVm (i) nm`mMo úmoÌ\$i (àË òH$ VimMo)  πr2 = 
22
7 (14)2

= 616 go._r.2

(ii) dH«$n¥ð>mMo úmoÌ\$i = 2πrh = 2×
22
7 × 14× 21

= 1848go._r2.

(iii) EHw$U n¥ð>\$i =  2×nm`mMo úmoÌ\$i+ dH«$ n¥ð>mMo úmoÌ\$i
= 2 ×  616 + 1848 = 3080 go._r2.

(iv) d¥Îm{MVrMo KZ\$i = πr2h =  nm`mMo úmoÌ\$i(VimMo úmoÌ\$i) × C§Mr
= 616 ×  21 = 12936 go._r3.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-6. 2.1 go._r. {ÌÁ`m Agcoë`m JmocmMo KZ\$i Am{U n¥ð>\$i _m{hV H$am(π = 
22
7 )

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : JmocmMr {ÌÁ`m (r) = 2.1 go._r.
JmocmMo n¥ð>\$i   = 4πr2

          =  222 22 21 214 (2.1) 4
7 7 10 10

× × = × × ×

          
1386 55.44

25
= = go._r.2

JmocmMo KZ\$i          = 3 34 4 22 (2.1)
3 3 7

rπ = × ×

14 cm

21 cm

2.1 cm
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                 4 22 2.1 2.1 2.1 38.808
3 7

= × × × × = go._r3.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-7.   3.5 go._r. {ÌÁ`m Agcoë`m AY©JmocmMo KZ\$i Am{U EHw$U n¥ð>\$i H$mT>m. 
22
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : JmocmMr [ÌÁ`m (r) 3.5 go._r. = 
7
2  go._r.

JmocmMo KZ\$i = 32
3

rπ

              
2 22 7 7 7 539 89.83
3 7 2 2 2 6

= × × × × = = go._r.3

EHw$U n¥ð>\$i = 3πr2

             
22 7 73
7 2 2

= × × × = 
231
2  = 115.5 go._r.2

           Aä`mg - 10.1 - 10.1 - 10.1 - 10.1 - 10.1
1. EH$m {dXwfH$mMr Q>monr e§Hw$À`m AmH$mamV AgwZ [VMr {ÌÁ`m 7 _r. Am{U C§Mr 24 _r. Amho.

Aem 10 Q>moß`m V`ma H$aÊ`mgmR>r cmJUmè`m H$mJXmMo ({eQ>) úmoÌ\$i H$mT>m?
2. {H«$S>m dñVw ~Z{dUmè`m EH$m H§$nZrZo eQ>c H$m°H$ R>odÊ`mgmR>r d¥Îm{MVr AmH$amMo 100 S>ã~o

~Z{dÊ`mMo R>a{dco. Ë`m d¥Îm{MVrMr cm§~r /C§Mr 35 go._r.Am{U Ë`mMr {ÌÁ`m 7 go._r.
Amho. Va Ë`m 100 d¥Îm{MVr AmH$mamÀ`m S>ã`m§Zm V`ma H$aÊ`mgmR>r cmJUmè`m OmS> H$mJXmMo
({eQ>) úmoÌ\$i H$mT>m?

3. 6 go._r. {ÌÁ`m Am{U 7 go._r. C§Mr Agcoë`m e§Hw$Mo KZ\$i H$mT>m?
4. EH$m d¥Îm{MVrMo nmíd©n¥ð>\$i ho e§Hw$À`m dH«$n¥ð>mÀ`m úmoÌ\$imer g_mZ Amho. Oa Ë`m§Mm nm`m

g_mZ Agë`mg d¥Îm{MVrMr C§Mr Am{U e§Hw$Mr {VaH$g C§Mr `mMo JwUmoÎma H$mT>m?
5. EH$m ñd`_ ghmæ`H$ JQ>mcm 3 go._r. {ÌÁ`m Am{U 4 go._r. C§Mr Agcoë`m {dXþfH$mÀ`m

Q>moß`m V`ma H$am`À`m Amho. Oa CncãY Agcoë`m a§JrV H$mJXmMr {eQ> 1000 go._r.2

Amho.Va Ë`m H$mJXmÀ`m {eQ>nmgwZ {H$Vr Q>moß`m V`ma H$é eH$VmV?
6. EH$m d¥Îm{MVr Am{U e§Hw$À`m VimMr {ÌÁ`m Am{U C§Mr g_mZ Amho. Va Ë`mÀ`m KZ\$imMo

JwUmoÎma 3:1 AgVo. ho XmIdm.
7. EH$ cmoI§S>r giB© d¥Îm{MVrH$ma Amho. Ë`mMr C§Mr 11 go._r. Am{U ì`mg 7 go._r. Amho. Va

Aem 50 cmoI§S>r giB©Mo EHw$U KZ\$i H$mT>m?
8. e§Hw$À`m AmH$mamV Agcoë`m Vm§XþimÀ`m {T>JmMm ì`mg 12 _r.Am{U C§Mr 8 _r. Amho. Ë`mMo

KZ\$i H$mT>m? Ë`m {T>Jmcm PmH$Ê`mgmR>r OmS> H$mnS> {H$Vr cmJoc? ( π = 3.14)

3.5 cm
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9.  e§Hw$À`m dH«$n¥ð>mMo úmoÌ\$i 4070 go._r.2 Amho Am{U Ë`mMm ì`mg 70 go._r. Amho. Va Ë`mMr
{VaH$g C§Mr {H$Vr?

10.2 10.2 10.2 10.2 10.2 EH$Ì KZmH$ma dñVw§Mo m¥ð>\$i (SURFACE AREA OF THE COMBINATION OF SOLIDS )
Jmocm,d¥Îm{MVr Am{U eH$w§ Aem KZmH$ma dñVwZr ~Zcoë`m EH$Ì KZmH$ma dñVw AmnU

nm{hë`mV. Amnë`m X¡Z§{XZ {OdZmV cmH$S>r dñVw, KaJwÎmr dñVw, Am¡fYr Jmoù`m, ~m°Q>c, VocmMo Q>°H$a
BË`mXr nm{hë`mV. Amnë`m X¡Z§{XZ {OdZmV AmB©g{H«$_ ImVmo, `m_Ü ò {H$Vr KZmH¥$Ë`m
AmhoV Vwåhr gm§Jw eH$Vm H$m? `m Zoh_r e§Hw$ Am{U AY© Jmocm§Zr ~Zcoë`m AgVmV.

nmÊ`mMo Q>°H$a, VocmMo Q>°H$aMo Xþgao CXmhaU KoD$. Vo EH$m AmH$mamÀ`m dñVw AmhoV
H$m? ho d¥Îm{MVr Am{U Ë`mÀ`m eodQ>r XmoZ AY©Jmocm§Zr ~Zcoë`m AmhoV. Oa Vwåhmcm
Aem dñVwMo n¥ð>\$i qH$dm KZ\$i qH$dm YmaH$ úm_Vm _m{hV H$am`Mr Agë`mg Vr
H$er _m{hV H$amc? `mg AmnU H$moUË`mhr EH$m AmH$mamImcr dJuH$aU H$é eH$V
Zmhr. ho Vwåhr AmYrM {eH$cmV.AmnU nm{hco
H$s, VocmMo Q>°H$a ho d¥Îm{MVr Am{U Ë`mÀ`m XmoÝhr
Q>moH$mer Agcoë`m AY© JmocmZr ~Zcoco AgVo.Z{dZ
V`ma Pmcoë`m dñVwMo n¥ð>\$i ho Ü`mZmV KoVë`mg
AmnU \$º$ nmhm`cm {_iVo. XmoZ AY©JmocmMo
dH«$n¥ð>\$i Am{U d¥Îm{MVrMo dH«$n¥ð>\$i {dMmamV
¿`m`cm hdo.

Z{dZ KZmH$ma dñVwMm TSA =  n{hë`m AY©JmocmMo
CSA+  d¥Îm{MVrMm CSA + Xþgè`m AY©JmocmMm CSA

òWo TSA åhUOo EHw$U n¥ð>\$i CSA åhUOo dH«$n¥ð>\$imMo úmoÌ\$i hmò .
AmVm Xþgao CXmhaU nmhþ `m.

     {dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am

gmoZr`mZo EH$ IoiUo V`ma Ho$co. VrZo EH$m EH$m X§S>Jmoc g_mZ dVw©ir` {ÌÁ`m Agcocm e§Hw$
_m§S>cm. VrZo AM©Zmcm gm§JrVco H$s, IoiÊ`mMo EHw$U n¥ð>\$i ho e§Hw$À`m Am{U X§S>JmocmÀ`m EHw$U
n¥ð>\$imÀ`m ~oaOo EdT>o Amho. Vwåhr ho _mÝ` H$amc H$m? g_W©Z H$am?
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g_Om Amnë`mcm EH$ AY©Jmoc Am{U e§Hw$ EH$Ì H$éZ EH$ IoiUo V`ma H$amd`mMo Amho. Va
Mcm nmhþ ho H$aVm§Zm Amnë`mcm H$moU H$moUË`m Q>ßß`mVwZ Omdo cmJVo.

Ë`m§Zr n{hco e§Hw$ AmH$ma Am{U AY©JmocmH$ma KoD$Z Ë`mMo gnmQ> n¥ð>^mJ EH$Ì AmUco. òWo
e§Hw$Mr {ÌÁ`m Am{U AY©JmocmMr {ÌÁ`m gmaIrM Amho. IoiUrgmR>r hm _D$ Vi^mJ Amho. `m
V`marVrc nm`è`m Imcrc à_mUo AmhoV.

eodQ>r Jmoc Vi^mJ Agcocr gwX§a IoiUr V`ma hmoVo. AmVm Ë`m§Zm ̀ m IoiUrÀ`m n¥ð>^mJmcm
a§J cmdm`Mm Agë`mg {H$Vr a§J hdm Amho, ho _m{hV H$aÊ`mgmR>r Ë`m IoiUrMo n¥ð>\$i _m{hV Ho$co
nm{hOo. `mV JmocmÀ`m dH«$n¥ð>mMo úmoÌ\$i Am{U e§Hw$À`m dH«$n¥ð>mMo úmoÌ\$i `mMm g_mdoe Amho.

IoiUrMo EHw$U n¥ð>\$i = AY©JmocmÀ`m dH«$n¥ð>mMo úmoÌ\$i+ e§H$À`m dH«$n¥ð>mMo úmoÌ\$i

 à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am

- Vwåhmcm _m{hV Agcoë`m KZmH$ma dñVw§Zm KoD$Z XmoZ qH$dm Ë`mnoúmm OmñV dñVw EH$Ì H$éZ
Vw_À`m X¡Z§{XZ {OdZmV AmT>iUmè`m eŠ` VodT>çm dñVw ~Zdm.
[gwMZm: {MH$Z_mVr, M|Sw>, nmB©n, H$mJXmMm e§Hw$, KZmH$ma Bï>H$m{MVrÀ`m AmH$mamMo S>ã~o]

     {dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am{dMma H$am- MMm© H$am

EH$m d¥Îm{MVr_Ü ò Jmocmg R>odm.

* X§S>Jmoc Am{U d¥Îm{MÎmrÀ`m EHw$U n¥ð>úmoÌ\$imMo JwUmoÎma H$m`?

* X§S>Jmoc Am{U d¥Îm{MÎmrÀ`m KZ\$imMo JwUmoÎma H$m`? Vw_À`m {Z[aúmU
H$m` òB©c?

  nm`arnm`arnm`arnm`arnm`ar-1                          nm`arnm`arnm`arnm`arnm`ar-2         nm`arnm`arnm`arnm`arnm`ar-3
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CXmCXmCXmCXmCXmgaUgaUgaUgaUgaU-8. H$m¡erH$cm Ë`mÀ`m dmT>{Xdgmcm EH$ Ioim`Mm ^modam dmT>{XdgmMr ôQ> dñVw åhUwZ
{_imcm. nU AmíM ©̀ åhUOo Ë`mcm a§J ZìhVm. Ë`mZo Ë`mMm H«o$`m°Z a§J XoÊ`mMo R>adco. Vmo ^modam
e§Hw$ AmH$mamMm hmoVm. Á`mÀ`m ̂ modVr JmocmY© Amho. EHw$U ̂ modè`m§Mr C§Mr 5 go._r. Amho. Am{U Ë`m

^modè`mMm ì`mg 3.5 go._r. Amho Va Ë`mZo a§Jdm`Mo úmoÌ\$i H$mT>m? 
22
7

π⎛ ⎞=⎜ ⎟
⎝ ⎠

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : hm ^modam Aer AmH$mamMr dñVw Amho Á`mV e§Hw$
Am{U AY© JmocmMm g_mdoe Amho. Á`mMr {ÌÁ`m Ë`mÀ`m dVw©imH$ma
nm`m EdT>r Amho.

åhUOoM Ë`m IoiÊ`mMo g§nwU© n¥ð>\$i TSA

 = AY© JmocmMo dH«$n¥ð>\$i CSA  + e§Hw$Mo dH«$n¥ð>\$i CSA

AmVm AY©JmocmMo dH«$n¥ð>\$i

=  ( )2 21 4 2
2

r rπ π=

=  
222 3.5 3.52

7 2 2
cm⎛ ⎞× × × =⎜ ⎟

⎝ ⎠

e§Hw$Mr C§Mr = ^modè`mMr C§Mr – AY©JmocmMr C§Mr ({ÌÁ`m)

=  
3.55 3.25
2

cm cm⎛ ⎞− = =⎜ ⎟
⎝ ⎠

åhUwZ, e§Hw$Mr {VaH$g C§Mr

2
2 2 23.5 (3.25) 3.7

2
l r h cm cm⎛ ⎞= + = + =⎜ ⎟

⎝ ⎠
(Odinmg)

åhUOoM ( e§Hw$Mo n¥ð>\$i = 
222 3.5 3.7

7 2
rl cmπ ⎛ ⎞= × ×⎜ ⎟

⎝ ⎠

`mdéZ ^modè`mMo n¥ð>úmoÌ\$i

=
2 222 3.5 3.5 22 3.52 3.7

7 2 2 7 2
cm cm⎛ ⎞ ⎛ ⎞× × × + × ×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

= ( ) 2 222 3.5 113.5 3.7 (3.5 3.7)
7 2 2

cm cm× + = × +

= 39.6cm2  (Odinmg)

3.5 cm

5 cm

gwMZm:gwMZm:gwMZm:gwMZm:gwMZm:

Vwåhmcm _m{hV Amho H$s, ̂ modè`mMo
g§nwU© n¥ð>úmoÌ\$i ho e§Hw$Mo Am{U
AY©JmocmÀ`m EHw$U n¥ð>úmoÌ\$imÀ`m ~oaOo
EdT>o ZgVo.
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CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-9. EH$m cmH$S>r am°Ho$Q>Mm AmH$ma d¥ÎmMrVrdaVr e§Hw$ R>odë`mgmaIo ~mOwÀ`m AmH¥$VrV
XmI{dë`mn«_mUo Amho. Ë`m nwU© am°Ho$Q>Mr C§Mr 26 go._r.Amho. na§Vw Ë`m e§Hw$À`m ̂ mJmMr C§Mr 6 go._r.
Amho, VimMm ì`mg 5 go._r. Amho Am{U X§S>JmobmH¥$VrÀ¶m nm¶mMm Ý¶mg 3 go.‘r. Amho. Oa Ë`m
e§Hw$À`m AmH$mamcm Zma§Jr Am{U d¥Îm{MVr AmH$mamcm {ndim a§J {Xcm AgVm Ë`m am°Ho$Qcm cmdcoë`m
àË òH$ a§JmMo úmoÌ\$i H$mT>m. ( π = 3.14)

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : g_Om Ë`m e§Hw$À`m VimMr {µÌÁ`m ‘r’Amho Am{U Ë`mMr C§Mr {VaH$g C§Mr ‘l’ Amho.
Ë`m d¥Îm{MVrÀ`m VimMr {ÌÁ`m r1 Am{U C§Mr h1 Amho.

r = 2.5 go._r.,  h = 6 go._r.

r1 = 1.5 go._r.  h1 = 20 go._r.

AmVm 2 2l r h= +

⇒    2 2(2.5) 6l = +

  6.25 36 = 42.25 = 6.5l = +

AmVm, Zma§Jr a§J cmdcoco úmoÌ\$i

e§Hw$À`m dH¥$n¥îR>mMo úmoÌ\$i + e§Hw$À`m VimMo
úmoÌ\$i - d¥Îm{MVrÀ`m VimMo úmoÌ\$i =

πrl + πr2 - πr1
2

    =  π{(2.5 × 6.5) + (2.5)2 - (1.5)2} go._r2

     =  π(20.25) cm2 = 3.14 × 20.25 go._r2

     =  63.585 go._r2

{ndim a§J cmdm`Mm Agcocm ^mJ

=  d¥Îm{MVrÀ`m dH«$n¥ð>mMo úmoÌ\$i + d¥Îm{MVrÀ`m VimMo úmoÌ\$i

= 2πr1h1 + 2
1rπ

3 cm

Base of cylinder

Base of coneSCERT TELA
NGANA



_hËd_mnU 2 5 92 5 92 5 92 5 92 5 9

Voc§JmZm emgZmV\}$ ^mo\$V {dVaU 2020-21

=  πr1 (2h1 + r1)

= 3.14 × 1.5 (2×20+1.5) go._r2

= 3.14 ×  1.5 ×  41.5 go._r2

= 4.71 ×  41.5 go._r2

= 195.465 go._r2.

åhUwZ {ndim a§J cmdcoco úmoÌ\$i = 195.465 go._r2

          Aä`mg - 10.2 - 10.2 - 10.2 - 10.2 - 10.2

1. EH$m IoiUrMm AmH$ma AY©Jmocmda e§Hw$ R>odë`m gmaIm Amho. Ë¶m AY©JmocmMm ì¶mg Am{U
e§Hw$À¶m VimMm ì¶mg gmaIm Amho. e§Hw$À`m VimMm ì`mg Am{U C§Mr AZwH«$_o 6 go._r. Am{U
4 go._r. AmhoV. Ë`mIoiUrMo n¥ð>\$i H$mT>m. [ π = 3.14]

2. EH$m KZmMm AmH$ma c§~d¥Îm{MVr gmaIm Amho. Ë`mMm EH$ eodQ> AY©Jmoc Am{U Xþgam eodQ>
e§Hw$ Amho. Ë`mMm gm_mB©H$ nm`mMr {ÌÁ`m 8 go._r. Amho. Ë`m d¥Îm{MVrMr Am{U e§Hw$À`m
^mJmMr C§Mr AZwH«$_o 10 go._r. Am{U 6 go._r. Amho. Va Ë`m KZmMo EHw$U n¥ï>\$i H$mT>m. [
π = 3.14]

3. EH$m Am¡fYr` JmoirMm AmH$ma d¥Îm{MVrgmaIm AgwZ Ë`m§Mo
XmoÝhr eodQ> AY©JmocmH$ma AmhoV. Ë`m JmoirMr cm§~r 14
_r._r. Am{U é§Xr 5 _r._r. AmhoV. Va Ë`mMo n¥ï>\$i H$mT>m.

4. 64 go._r3 KZ\$imÀ`m XomÝhr KZmg EH$_oH$m§g OmoS>co AgVm
V`ma hmoUmè`m Bï>rH$m{MVrMo n¥ð>\$i H$mT>m.

5. EH$m nmÊ`mÀ`m Q>mH$sMo XmoÝhr eodQ> AY©JmocmH$amV Agcoë`m d¥Îm{MVrgmaIo Amho. Oa Ë`m
d¥Îm{MVrMm ~mhoarc ì`mg Am{U C§Mr AZwH«$_o 1.4 _r. Am{U 8 _r. Amho. Ë`m Q>mH$scm
~mhoéZ a§J Úm`Mm Agë`mg 20 én ò àVr _r2 XamZo {H$Vr IM© òB©c?

6. EH$ Jmoc, d¥Îm{MVr Am{U e§Hw$Mr {ÌÁ`m Am{U CM§r gmaIr Amho.  KZ\$imMo  JwUmoÎma
H$mT>m.(JmocmMr {ÌµÁ`m hr d¥Îm{MVrcm Am{U e§Hw$À`m C§Mrcm g_mZ Amho.)

7. EH$m Bï>rH$mMrVrÀ`m AmH$mamÀ`m cmH$S>r T>moHù`mcm EH$m n¥ð>m nmgwZ AY©JmocmH$ma H$mnco
AgVm, AY©JmocmMm ì`mg Ë`m KZmÀ`m cm§~r EdT>m hmoVmo. Va Cacoë`m KZmMo
n¥ï>\$i _m{hV H$am.

8. EH$m d¥Îm{MVrÀ`m XmoÝhr eodQ>mnmgwZ AY© JmocmH$ma H$mnwZ EH$ cmH$S>r dñVw
AmH¥$VrV XmI{dë`mn«_mUo ~ZVo. Oa Ë`m d¥Îm{MVrMr C§Mr 10 go._r. Am{U
Ë`mMm nm`m Mr {ÌÁ`m 3.5 _r.Amho Va Ë`m dñVwMo EHw$U n¥¥ï>\$i _m{hV H$am.
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10.3  10.3  10.3  10.3  10.3  EH$Ì KZmH$ma dñVwMo KZ\$iEH$Ì KZmH$ma dñVwMo KZ\$iEH$Ì KZmH$ma dñVwMo KZ\$iEH$Ì KZmH$ma dñVwMo KZ\$iEH$Ì KZmH$ma dñVwMo KZ\$i(((((VVVVVOLOLOLOLOLUMEUMEUMEUMEUME     OFOFOFOFOF C C C C COMBINOMBINOMBINOMBINOMBINAAAAATIONTIONTIONTIONTION     OFOFOFOFOF S S S S SOLIDSOLIDSOLIDSOLIDSOLIDS)))))

EH$Ì KZmH$ma dñVwMo KZ\$i CXmhaUmdéZ g_Ow ̀ m
gwaoe EH$m Bï>rH$m{MVrÀ`m AmH$mamV Agcoë`m N>Vm

Imcr CÚmoJ MmcdV Amho. Ë`m N>VmMm daMm ^mJ AY©
d¥Îm{MVrH$mamZo PmH$cocm Amho. Ë`m N>VmÀ`m nm`mMr _mno
7 _r. × 15 _r. Ë`m N>Vm_Yrc hdoMo KZ\$i H$mT>m? g_Om
EH$m _erZZo Ë`m N>VmVrc ì`mncocro EHw$U OmJm 300 _r3

Am{U {VWo 20 _Owa H$m_ H$arV Amho. Ë`m n¡H$s àË òH$mZr
ì`mncocr OmJm gamgar 0.08_r3 Amho. Va Ë`m N>Vm_Yrc
hdm H$sVr Amho?

Ë`m N>Vm_Yrc hdm (_Owa Am{U _erZ ZgVm§Zm) hr
Ë`m Bï>rH$mMrVr Am{U AY©d¥Îm{MVrZo EH${ÌV ì`mncocro
OmJm hmò . Bï>rH$mVrMrMr cm§~r, é§Xr Am{U C§Mr AZwH«$_o 15_r,7_r Am{U 8 _r Amho. Ë`m
AY©d¥Îm{MVrMm ì`mg Am{U C§Mr AZwH«$_o 7 _r Am{U 15 _r Amho.

åhUwZ òUmao KZ\$i = Bï>rH$mMrVrMo KZ\$i  + 
1
2 d¥Îm{MVrMo KZ\$i

31 22 7 715 7 8 15
2 7 2 2

m⎡ ⎤= × × + × × × ×⎢ ⎥⎣ ⎦

=  1128.75_r3.
_erZZo ì`mncocr EHw$U OmJm

= 300 _r3.
_Owam§Zr ì`mncocr EHw$U OmJm

= 20× 0.08 _r3
= 1.6_r3

åhUwZ _erZo Am{U _Owa AgVm§Zm hdoMo KZ\$i
= 1128.75 − (300.00 + 1.60)

= 1128.75 - 301.60 = 827.15 _r3
gwMZmgwMZmgwMZmgwMZmgwMZm: EH$Ì KZmH$ma dñVwMo n¥ï>\$i H$mT>Vm§Zm XomÝhr KZm§Mm n¥ð>\$imcm {_idw eH$V Zmhr. H$maU
Ë`m§Zm OmoS>Vm§Zm n¥ï>\$imMm H$mhr ^mJ AÑî` AgVmo. KZ\$i H$mT>Vm§Zm hm g§X ©̂ òV Zmhr. XmoZ
KZm§Zm OmoS>ë`mg òUmè`m KZmMo KZ\$i ho, dmñV{dH$nUo darc CXmahUmV nm{hë`m à_mUo
KQ>H$m§À`m KZ\$imMr ~oarO Amho.
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     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

1. VmaoÀ`m H$mQ> N>oXmÀ`m ì`mg 5% H$_r hmoVmo. KZ\$i Z ~XcÊ`mgmR>r {H$Vr Q>Š`mZo cm§~r
dmT>cr nm{hOo?

2. EH$m JmocmMo Am{U KZmMo n¥ï>\$i g_mZ Amho. Ë`mÀ`m KZ\$imMo JwUmoÎma H$mT>m?

AOwZ H$mhr CXmhaUo nmhþ `m.
CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-10.  EH$ KZ IoiUr c§~d¥Îm{MVrÀ`m AmH$mamV Amho. Ë`mMo EH$ Q>moH$ AY©JmocmH$ma
Am{U Xþgao Q>moH$ e§Hw$À`m AmH$mamV Amho. Ë`m§Mm gm_mB©H$ ì`mg 4.2 go._r. Am{U d¥Îm{MVr Am{U
e§Hw$À`m AmH$mamÀ`m ^mJmMr C§Mr AZwH«$_o 12 go._r.Am{U 7 go._r. Amho. Ë`m KZmH$ma IoiUrMo

KZ\$i H$mT>m.   
22Use
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : e§Hw$À`m AmH$mamVrc ^mJmMr C§Mr h1 = 7 go._r.
d¥Îm{MVrÀ`m AmH$mamVrc ^mJmMr C§Mr   h2 = 12 go._r.

{ÌÁ`m (r) = 
4.2
2  = 2.1 = 

21
10 go._r.

KZmH$ma I|iUrMo KZ\$i
= e§Hw$Mo KZ\$i+d¥Îm{MVrMo KZ\$i+ AY©JmocmMo KZ\$i

=  2 2 3
1 2

1 2
3 3

r h r h rπ + π + π

=  
2

1 2
1 2
3 3

r h h r⎡ ⎤π + +⎢ ⎥⎣ ⎦

222 21 1 2 217 12
7 10 3 3 10

⎛ ⎞ ⎡ ⎤= × × × + + ×⎜ ⎟ ⎢ ⎥⎝ ⎠ ⎣ ⎦

22 441 7 12 7
7 100 3 1 5

⎡ ⎤= × × + +⎢ ⎥⎣ ⎦

22 441 35 180 21
7 100 15

+ +⎡ ⎤= × × ⎢ ⎥⎣ ⎦

22 441 236 27258 218.064
7 100 15 125

= × × = = go._r.3

h1

h2

r
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CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-11.AmB©g{H«$_Zo ^acoë`m EH$m d¥Îm{MVr AmH$mamÀ`m nmÌmMm ì`mg Am{U C§Mr AZwH«$_o 12
go§._r. Am{U 15 go._r. Amho. Ë`m_Yrc nwU© AmB©g{H«$_ daMm ^mJ AY©JmocmH$ma Agcoë`m
g_mZ e§Hw$V ^éZ 10 _wcm§Zm dmQ>cm. Oa e§Hw$À`m ^mJmMr C§Mr Ë`mÀ`m nm`mÀ`m ì`mgmÀ`m
XþßnQ> Agë`mg Ë`m AmB©g{H«$_ e§Hw$Mm ì`mg _m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : e§Hw$ AmH$mamÀ`m AmB©g{H«$_À`m nm`mMr {ÌÁ`m = x go._r.
∴  ì`mg = 2x go._r.

e§Hw$ AmH$mamÀ`m AmB©g{H«$_Mr C§Mr
= 2 (ì`mg)  = 2(2x) = 4x go._r.
AmB©g{H«$_ e§Hw$Mo KZ\$i
=  e§Hw$À`m ^mJmMo KZ\$i+ AY©JmocmH$ma ^mJmMo KZ\$i

= 
1
3  πr2h + 

2
3  πr3

2 31 2(4 )
3 3

x x x= π + π

3 3 34 2 6
3 3

x x xπ + π π
= =

=  2πx3 go._r.3

d¥Îm{MVrAmH$mamÀ`m nmÌmMm ì`mg  = 12 go._r
                    Ë`mMr C§Mr (h) = 15 go._r.

∴  d¥ËV{MVr AmH$mamÀ`m nmÌmMo KZ\$i = πr2h
= π(6)2 15

= 540π go._r3

AmB©g{H«$_ {Xcoë`m _wcm§Mr g§»`m = 10

Volumeof cylindricalcontainer
Volume of one ice cream cone−

 = 10

⇒ 3
540
2 x

π
π

 = 10

2πx3 × 10 = 540π

⇒
3 540 27

2 10
x = =

×

⇒ x3 = 27

x cm.

x cm.

d¥Îm{MVr AmH$mamÀ`m nmÌmMo KZ\$i
AmB©g{H«$_ e§Hw$Mo KZ\$iSCERT TELA
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⇒ x3 = 33

⇒ x = 3

∴  AmB©g{H«$_ e§Hw$Mm ì`mg  2x = 2(3) = 6 go._r.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-12. KZmH¥$VrV e§Hw$ AY©Jmocmda C^m Ho$co Amho. Ë`mcm nwU© nmUr ^acoë`m EH$m
c§~d¥Îm{MVr_Ü ò C ô R>odco AgVm Vimcm ñne© H$aVo. Ë`m d¥Îm{MVr_Ü ò Cacoë`m nmÊ`mMo
KZ\$i H$mT>m. d¥Îm{MVrMr {ÌÁ`m 3 go._r. Am{U C§Mr 6 go._r. {Xcocoo Amho. AY©JmocmMr

{ÌÁ`m 2 go._r. Am{U e§Hw$Mr C§Mr 4 go._r. Amho.
22Take
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  H$mT>coë`m AmH¥$Vr_Ü ò
ABCD hr d¥Îm{MVr Am{U LMN AY©Jmoc Amho.
OLM hm e§Hw$ Amho. e§Hw$ Am{U AY©Jmoc Agcoë`m KZmg nwU©nUo nmUr ̂ acoë`m d¥Îm{MVr_Ü ò

~wS>{dco Amho.H$mhr nmUr ho Ë`m KZmMm KZ\$im EodT>o Amho.
d¥Îm{MVrMo KZ\$i = πr2h = π ×  32 ×  6 = 54 π go._r.3

AY©JmocmMo KZ\$i = 3 32 2 162
3 3 3

rπ = × π× = π go._r.3

e§Hw$Mo KZ\$i  =  2 21 1 162 4
3 3 3

r hπ = × π× × = πgo._r.3

e§Hw$ Am{U AY©JmocmMo KZ\$i = 
16 16π + π
3 3

= 
32 π
3

d¥Îm{MVr_Ü ò Cacoë`m nmÊ`mMo KZ\$i
=  d¥Îm{MVrMo KZ\$i - e§Hw$ Am{U AY©JmocmMo KZ\$i

=  54π − 
32

3
π

=  
162 32 130

3 3
π − π π

=

130 22 2860 136.19c
3 7 21

= × = = go._r.3

A B

CD O

N

L M

3 3

2
2 2

4
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CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-13. d¥Îm{MVrÀ`m AmH$mamVrc noÝgrccm Ymacmdcr AgVm daMo Q>moH$ e§Hw$gmaIo
{XgVo. (Ë`mÀ`m cm§~rV ~Xc Z H$aVm) noÝgrcMm ì`mg 1 go._r. Amho Am{U e§Hw$À`m
AmH$mamÀ`m ^mJmMr cm§~r 2 go._r. Amho. Ë`m Ymacmdcoë`m ^mJmMo KZ\$i H$mT>m? Vw_Mo

CÎma XmoZ Xem§g ñWimn ª̀V H$mT>m?
355use
113

⎡ ⎤π =⎢ ⎥⎣ ⎦
.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : noÝgrcMm ì`mg = 1go._r.

 åhUwZ, noÝgrcMr {ÌÁ`m (r) = 0.5 go._r.

e§Hw$À`m AmH$mamÀ`m ^mJmMr cm§~r = h = 2go._r.

Ymacmdcoë`m ̂ mJmMo KZ\$i= 2 go._r. cm§~r Am{U 0.5 go._r. {ÌÁ`m Agcoë`m d¥Îm{MVrMo
KZ\$i  −  `m d¥Îm{MVr_wio V`ma Pmcoë`m e§Hw$Mo KZ\$i

= 2 2 21 2
3 3

r h r h r hπ − π = π

=  2 32 355 (0.5) 2 cm 1.05
3 113

× × × = go._r.3

               Aä`mg-10.3-10.3-10.3-10.3-10.3

1. EH$m cmoI§S>r d¥Îm{MVrÀ`m AmH$mamVrc Im§~mMr C§Mr 2.8 _r.Am{U ì`mg 20 go._r. Am{U 42
_r. C§MrMm e§Hw$ Ë`mÀ`m _mÏ`mda Amho. Oa EH$ KZ goo_r cmoI§S>mMo dOZ 7.5 J«°_ Agë`mg
Ë`m  Im§~mMo dOZ H$mT>m?

2. EH$m AY©JmocmH$ma énmV Agcoë`m EH$m IoiUrÀ`m daÀ`m ^mJmV EH$ e§Hw$ Á`mMm d¥ÎmmH$ma
nm`m AY©JmocmÀ`m gnmQ> n¥ï>^mJmer OmoS>cm Amho. e§Hw$À`m nm`mMr {ÌÁ`m 7 go._r. Am{U

Ë`mMo KZ\$i ho AY©JmocmÀ`m 3
2  nQ> Amho. Va e§Hw$Mr C§Mr Am{U IoiUrMo n¥ï>\$i XmoZ X§emg

ñWimn ª̀V H$mT>m.  
1Take 3
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

3. 7 go._r. ~mOw Agcoë`m KZmnmgwZ V`ma hmoUmè`m gdm©V _moR>çm e§Hw$Mo KZ\$i H$mT>m?

4. EH$m d¥Îm{MVrÀ`m AmH$mamMm Q>~Mr {ÌÁ`m 5 go._r. Am{U cm§~r 9.8 go._r. Amho. Ë`mV nwU©

1 .cm

2 
.

cm
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nmUr ^acoco Amho. e§Hw$À`m AmH$mamV Agcocr EH$m
KZmH¥$Vr Ë`mÀ`m daÀ`m ̂ mJmda AY©Jmoc AgwZ Vr Ë`m
Q>~_Ü ò ~wS>{dcocr Amho. AYm©JmocmMr {ÌÁ`m 3.5 go._r.
Amho. Am{U e§Hw$Mr AY©Jmocm ~mhoarc C§Mr 5 go._r.
Amho. Ë`m Q>~_Ü ò Cacoë`m nmÊ`mMo KZ\$i H$mT>m.

22Take
7

⎛ ⎞π =⎜ ⎟
⎝ ⎠

.

5. ~mOwÀ`m AmH¥$VrV KZmH$ma d¥Îm{MVrMr C§Mr 10 go._r.
Am{U ì`mg 7 go._r. Amho. {ÌÁ`m 3 goo._r. Am{U C§Mr
4 go._r. AgUmao XmoZ eHw§$À`m AmH$mamMo {N>Ð AmH¥$VrV XmI{dë`mn«_mUo AmhoV Cacoë`m
KZmMo KZ\$i H$mT>m?

6. 1.4 go._r. {ÌÁ`m Agcoë`m Jmoc JmoQ>rcm 7 go._r. ì`mg Agcoë`m d¥Îm{MVrH$ma nmUr
Agcoë`m {~H$a_Ü ò Q>mH$ë`mg. nmÊ`mMr nmVir 5.6 go._r. n ª̀V da òÊ`mgmR>r Ë`m
{~H$a_Ü ò {H$Vr JmoQ>çm Q>mH$mì`m cmJVmV?

7. EH$m noZMr cmH$S>r ñQ>°S> Bï>rH$mMrVrÀ`m AmH$mamV AgwZ Ë`mV {VZ noZr C ô amhÊ`mgmaIo
AmH¥$VrV XmI{dë`m n«_mUo VrZ {N>X«o AmhoV. Ë`m Bï>rH$mMrVrMo _mn 15 go._r.×3.5 go._r.
Amho. Ë`màË òH$ {N>ÐmMr {ÌÁ`m 0.5 go._r. Am{U 1.4 go._r. Imoc Amho. Ë`m nwU© ñQ>°S>Mo
KZ\$i H$mT>m.

10.4  10.4  10.4  10.4  10.4  EH$m KZmH¥$VrMo Xþgè`m KZmH¥$Vr^Ü ò émm§Va

_{hcm ñd §̀_ ghmæ`H$ JQ>m§Zr (DWACRA) Bï>rH$mMrVrÀ`m AmH$mamVrc _oU {dVidwZ Ë`mÀ`m
_oU~Ë`m ~Z{dë`m ~§XþH$sÀ`m H$maImÊ`mV {eñ`mMo KZ {dViwZ Ë`m nmgwZ
~§XþH$sÀ`m Jmoù`m V`ma H$aVmV. gmoÝ`mMo {~ñHo$Q> {dVidwZ gmoZma Ë`mMo
Xm{JZo V`ma H$aVmV. darc gd© g§X^m©V EH$m KZmMm AmH$ma Xþgè`m
KZmÀ`m AmH$mamV énm§Va hmoVo. `m_Ü ò KZ\$i gmaIoM amhVo. ho H$go
KS>Vo? Vwåhmcm hì`m Ë`m AmH$mamV _oZ~Ë`m ~Z{dÊ`mgmR>r _oUmcm EH$m
YmVwÀ`m nmÌmV {dVio n ª̀V Ja_ Ho$co nm{hOo. Ë`mZ§Va Vwåhmcm hì`m
Agcoë`m AmH$mamMm nmÌmV Q>mH$ë`mg hì`m Aem _oU~Ë`m V`ma hmoVmV.

3 cm.

4 cm.

4 cm.

3 cm.
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CXm. Mcm d¥Îm{MVrÀ`m KZmH$mamV Agcoco _oU~Îmr ~Zdw. {Vcm {dVidwZ {dVicocm nwU©
_ocUmcm JmocmÀ`m AmH$mamV Agcoë`m nmÌmV AmoVw. W§S> Pmë`mZ§Va JmocmH$ma _oU~Îmr V`ma homVo.
Z{dZ _oU~ÎmrMo KZ\$i ho AmYrÀ`m _oU~ÎmrÀ`m KZ\$im EodT>oM AgVo. AemàH$mao AmnU EH$m
AmH$mamVrc dñVw§Zm Xþgè`m AmH$mamV ~Xë`mg qH$dm EH$m nmÌmV gmR>{dcoco Ðdmcm {d{dY
AmH$mamV Am{U {d{dY _mnmÀ`m Xþgè`m nmÌmV Q>mHw$Z Imcr {Xcoë`m AmH¥$VrgmaIo V`ma H$é eH$Vmo.

     {dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am{dMma H$am Am{U MMm© H$am

       ~mOwÀ`m AmH¥$VrV XmI{dë`m n«_mUo H$moUË`m
~°aoc_Ü ò OmñV nmUr _mdVo?

Vw_À`m {_Ìmer MMm© H$am. MMm© H$aÊ`mgmR>r H$mhr
CXmhaUo KoD$

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-14. EH$m {MH$Z _mVrZo ~Zcoë`m e§Hw$Mr C§Mr 24 go._r. Am{U nm`mMr {ÌÁ`m 6 go._r.
Amho. EH$m _wcm§Zr Ë`mg JmocmV ~Xcë`mg Ë`m JmocmMr {ÌÁ`m H$mT>m?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : e§Hw$Mo KZ\$i = 
1 6 6 24c
3

× π× × × go._r3

g_Om JmocmMr {ÌÁ`m r Amho. Va Ë`mMo KZ\$i 34
3

rπ

H$maU e§Hw$À`m AmH$mamVrc Am{U JmocmÀ`m AmH$mamVrc {MH$Z _mVrMo KZ\$i gmaIoM amhVo.

34
3

rπ   =  
1 π
3  × 6 × 6 × 24

       r3 = 3 ×  3 ×  24 = 3 × 3 × 3 × 8

r3 = 33 ×  23

r = 3 ×  2 = 6

åhUwZ, Ë`m JmocmMr {ÌÁ`m 6 go._r.Amho.

4

1

4

1
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 go H$am go H$am go H$am go H$am go H$am
1. 1 go._r. ì`mg, 8 go._r. cm§~rMr EH$ Vm§ã`mÀ`m N>S>rcm 18 _r. cm§~rÀ`m VmaoV

~Xë`mg Ë`m VmaoMr OmS>r H$mT>m?
   2. n«mdcrÀ`m Kamda d¥Îm{MVmH$ma nmÊ`mMr Q>mH$s Amho. ŵJ^m©Vrc Q>mH$s_YwZ _moQ>maÀ`m

gmhmæ`mZo daÀ`m Q>mH$sV nmUr ̂ aVo. Ë`m ̂ wJ^m©Vrc Q>mH$sMo n[a_mU 1.57 _r.  × 1.44 _r.
×  9.5 go._r..   nmÊ`mÀ`m Q>mH$sMr {ÌÁ`m 60 go._r. Am{U C§Mr 95 go._r. Amho. nmÊ`mMr
Q>mH$s nwU© ̂ aë`mZ§Va Ë`m ̂ wJ^m©Vrc Q>mH$sV (g§n) _Ü ò {H$Vr nmUr amhmVo. Ë`m ̂ wJ ©̂ Vrc
Q>mH$sMo Am{U nmÊ`mMr Q>mH$sÀ`m YmaH$ úm_VoMr VwcZm H$am. (π = 3.14)

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-15.  EH$m nomH$i AY©JmocmMo AmVrc Am{U ~mhoarc n¥ð>^mJmMm ì`mg AZwH«$_o 6 go._r.
Am[U 10 go._r. Amho. `mcm {dViwZ naV 14 go._r. ì`mg Agcoë`m d¥Îm{MVrÀ`m KZmH$mamV
~Xcë`mg Ë`m d¥Îm{MVrMo KZ\$i H$mT>m?

gmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwHgmoS>dUwH : nmoH$i AY©JmocmMr {ÌÁ`m  R = 
10
2 = 5 go._r.

nmoH$i AY©JmocmMr AmVrc {ÌÁ`m r = 
6
2  = 3 go._r.

nmoH$i AY©JmocmMo KZ\$i
= ~mhoarc KZ\$i - AmVrc KZ\$i

3 32 2R
3 3

r= π − π

3 32 (R )
3

r= π −

3 32 (5 3 )
3

= π −

2 (125 27)
3

= π −

32 19698cm
3 3

π
= π× = go._r.3 ...(1)

`m nomH$i AY©Jmocmg {dViwZ d¥Îm{MVrH$ma KZ ~Z{dcm Amho. åhUwZ Ë`mMo KZ\$i gmaIoM
amhVo.

d¥Îm{MVrMm ì`mg = 14 go._r.({Xcoco)

åhUwZ, d¥Îm{MVrMr {ÌÁ`m = 7 go._r.

10 cm. 6 cm.

r
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d¥Îm{MVrMr C§Mr   = h

∴   d¥Îm{MVrMo KZ\$i  = πr2h

           = π ×  7 ×  7 ×  h go._r.3 = 49πh  go._r.3 ...(2)

{Xcoë`m AQ>rZwgma
nmoH$i AY©JmocmMo KZ\$i= KZd¥Îm{MVrMo KZ\$i

  
196 49

3
hπ = π [ (1)Am{U (2) déZ]

⇒    
196 4

3 49 3
h = =

×
go._r.

åhUOoM d¥Îm{MVrMr C§Mr = 1.33 go._r.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-16. 15 go._r. {ÌÁ`m Agcoë`m AY©JmocmH$ma nmÌmV Ðd ^acocm Amho. Ë`m Ðdmg 5
go._r. ì`mg Am{U 6 go._r. C§Mr Agcoë`m d¥Îm{MVrÀ`m AmH$mamV Agcoë`m ~m°Q>c _Ü ò ^am`Mo
Amho. Vo nmÌ [aH$m_o H$aÊ`mgmR>r {H$Vr ~m°Q>cMr Amdí`H$Vm Amho?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : AY©JmocmMo KZ\$i = 32
3

rπ

AY© JmocmMr AmVrc {ÌÁ`m r = 15 go._r.
∴AY©JmocmH$ma nmÌmVrc ÐdmMo KZ\$i

                  =  32 (15)
3

π go._r.3

                  =  2250 π go._r3.

`m Ðdmg ~m°Q>c_Ü ò ^am`Mo Amho àË òH$ ~m°Q>cMr C§Mr (h) = 6 go._r. Am{U

{ÌÁ`m (R) = 
5
2  go._r.

∴ EH$m d¥Îm{MVrH$ma ~m°Q>cMo KZ\$i  =  πR2h

                          
25 6

2
⎛ ⎞= π× ×⎜ ⎟
⎝ ⎠

                         325 756cm
4 2

= p ´ ´ = p go._r.3
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     Amdí`H$ d¥Îm{MVrH$ma ~m°Q>cMr g§»`m =  
Volume of hemispherical bowl
Volume of 1 cylindrical bottle

=   2250
75
2

π

π
   = 

2 2250 60
75

×
= .

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-17.  EH$m YmVwÀ`m JmocmMm ì`mg 6 go._r. Amho. Ë`mcm {dVidwZ Ë`mMr cm§~ Vma
~Z{dcr. Ë`m dVw©imH$ma VmaoMm H$mQ>N>oXmMm ì`mg 0.2 go._r. Amho. Ë`m VmaoMr cm§~r H$mT>m?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : YmVwÀ`m JmocmMm ì`mg = 6go._r.

∴  YmVwÀ`m JmocmMo {ÌÁ`m = 3go._r.
nwÝhm

Bï>rH$m{MVrÀ`m AmH$mamVrc VmaoMm H$mQ>N>oX ì`mg =0.2 go._r.
d¥Îm{MVr AmH$mamVrc VmaoMr H$mQ>N>oX {ÌÁ`m= 0.1 go._r.
g_Om VmaoMr cm§~r  l go._r. Amho.
YmVwÀ`m Jmocmg d¥Îm{MVrH$ma VmaoV énm§Va Ho$ë`m_wio VmaoMr C§Mr h  go._r. Amho.
∴  VmaoVrc YmVwMo KZ\$i = JmocmMo KZ\$i

2 34(0.1) 3
3

hπ× × = ×π×

21 4 27
10 3

h⎛ ⎞π× × = ×π×⎜ ⎟
⎝ ⎠

1 36
100

p ´ ´ = ph

36 100h π×
=

π
go._r.

    = 3600 go._r. = 36 _r.
åhUwZ VmaoMr cm§~r 36 _r. Amho.

6 cm.

0.2 cm.

AY©JmocmH$ma nmÌmMo KZ\$i
1 d¥Îm{MVrH$ma ~m°Q>cMo KZ\$i
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CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-18.  44 go._r. ~mOw Agcoë`m EH$m {eñ`m§À`m KZmcm 4 go._r. ì`mgmÀ`m JmocmH$ma
M|Sw>V ~Xcë`mg {H$Vr JmocmH$ma M|Sw> V`ma hmoVmV?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : {eñ`m§À`m KZmMr ~mOw = 44 go._r.

JmocmH$ma M|Sw>Mr {ÌÁ`m = 
4
2  go._r.  = 2 go._r.

JmocmH$ma M|Sw>Mo KZ\$i  = 34
3

rπ

                            = 34 22 2
3 7

× × go._r.3

                            
4 22 8
3 7

= × × go._r.3

g_Om M|Sw>Mr g§»`m x Amho.

x JmocmH$ma   M|S>wMo KZ\$i 
4 22 8
3 7

x= × × × go._r.3

x JmocmH$ma  M|Sw>Mo KZ\$i= {eñ`m§À`m KZmMo KZ\$i

34 22 8 = (44)
3 7

x⇒ × × ×

4 22 8 = 44 44 44
3 7

x⇒ × × × × ×

44 44 44 3 7=
4 22 8

´ ´ ´ ´Þ
´ ´

x

        x = 2541
JmocmH$ma M|S>wMr g§»`m = 2541.

CXmgaUCXmgaUCXmgaUCXmgaUCXmgaU-19.  _{hcm ñd§̀ _ gmhmæ`H$ JQ>m§Zr (DWACRA) 66go._r., 42 go._r., 21 go._r.
ì`mg Agcoco _oUmMo Am`VmH$ma KZ 4 go._r. ì`mg Am{U 2.8 go._r. C§Mr Agcocr d¥Îm{MVrH$ma
_oU~Îmr V`ma H$aÊ`mgmR>r nwadR>m Ho$co. Va Ë`m _oU~Ë`m§Mr g§»`m H$mT>m?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Am`VmH¥$Vr KZmÀ`m _oUmMo KZ\$i = lbh

  = (66 × 42× 21) go._r3.

d¥Îm{MVrÀ`m AmH$mamVrc _oU~ÎmrMr {ÌÁ`m  = 
4.2
2 go._r. = 2.1 go._r.

d¥Îm{MVrÀ`m AmH$mamVrc _oU~ÎmrMr C§Mr  = 2.8 go._r.
_oU~ÎmrMo KZ\$i = πr2h
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   = 222 (2.1) 2.8
7

× ×

 x d¥Îm{MVrH$ma _oU~ÎmrMo KZ\$i = 
22 2.1 2.1 2.8
7

x× × × ×

∵     x d¥Îm{MVrH$ma _oU~ÎmrMo KZ\$i= Am`VmH$ma _oUmMo KZ\$i

22 2.1 2.1 2.8 66 42 21
7

x∴ × × × × = × ×

66 42 21 7
22 2.1 2.1 2.8

´ ´ ´=
´ ´ ´

x

    =  1500
åhUwZ d¥Îm{MVrÀ`m AmH$mamV ~ZUmè`m _oU~ÎmrMr g§»`m 1500 Amho.

          Aä`mg - 10.4 - 10.4 - 10.4 - 10.4 - 10.4
1. 4.2 go._r. {ÌOoÀ`m EH$m KZ Jmocmg {dVidwZ 6 go._r. {ÌOoMr d¥Îm{MVr ~Z{dë`mg Ë`m

d¥Îm{MVrMr C§Mr H$mT>m.
2. 6 go._r., 8 go._r. Am{U 10 go._r. {ÌÁ`m Agcoë`m VrZ KZ Jmocmg EH$Ì {dVidwZ EH$

KZ Jmoc ~ZVmo. `m KZmMr {ÌÁ`m _m{hV H$am?
3. 20 _r. Imoc Am{U 7 _r. ì`mgmMm EH$ IÈ>m O_rZrda ImoXë`mg Ë`m _mVrZo 22 _r.× 14

_r. nm`mMm EH$ Am`VmH$ma ßcmQ>\$m_© V`ma hmoVmo. Ë`m ßcmQ>\$m_©Mr C§Mr H$mT>m?
4. 14 _r. ì`mgmMr EH$ {d{ha 15 _r.Imoc ImoXcr Vr _mVr g^modVr ngadë`mg Ë`m nmgwZ

V`ma hmoUmè`m EH$ d¥ÎmmH$ma [äJMr é§Xr 7 _r. Amho.Ë`m {d{har ̂ modVmcÀ`m _mVrÀ`m {T>JmMr
C§Mr H$mT>m?

5. EH$m c§~d¥Îm{MVrÀ`m AmH$mamÀ`m nmÌmMm ì`mg 12 go._r. Am{U C§Mr 15 go._r. Amho. Ë`mV
AmB©g{H«$_ ̂ acocm Amho. 12 go._r.C§Mr Am{U 6 go._r. ì`mg Agcocm daMm ̂ mJ AY©JmocmH$ma
Agcoë`m e§Hw$V AmB©g{H«$_ ^am`Mm Amho. AmB©gH«$s_ ^acoë`m Aem e§Hw$Mr g§»`m H$mT>m?

6. 5.5 go._r. × 10 go._r. ×  3.5 go._r. n[a_mUmMr Bï>rH$m{MVr V`ma hmoÊ`mgmR>r 1.75 go._r.
ì`mg Am{U 2 _r._r. OmS>rMr {H$Vr Mm§XrÀ`m ZmÊ`m§Mr Amdí`H$Vm Amho?

7. EH$ nmÌ CcQ>çm e§Hw$À`m AmH$mamV Amho. Ë`mMr C§Mr 8 go._r. Am{U Ë`mÀ`m daÀ`m ̂ mJmMr
pÍmÁ`m 5 go._r. Amho d daÀ`m ^mJmn ª̀V nmUr ^acoco Amho. 0.5 go._r. ì`mgmMo Jmocr`

AmH$mamMo  {eñ`m§Mo Jmoc Ë`mV Q>mH$co AgVm 1
4  ^mJ nmUr ~mhoa òVo. Ë`m nmÌmV Q>mH$coë`m

{eñ`m§À`m Jmoù`mMr g§»`m H$mT>m?

8. 28 go._r. ì`mgmÀ`m KZJmocmg {dVidwZ Ë`mMo àË òH$s  4
2
3  go._r. ì`mg Am{U 3go._r.

C§MrMo chmZ chmZ e§Hw$ ~Z{dco. Aem[aVrZo V`ma Pmcoë`m e§Hw$Mr g§»`m H$mT>m?

g_Om _oU~ÎmrMr EHw$U g§»`m x Amho.

SCERT TELA
NGANA



dJ© 10 dm J{UV2 7 22 7 22 7 22 7 22 7 2

Voc§JmZm emgZmV\}$ ^mo\$V {dVaU 2020-21

          EopÀN>H$ Aä`mg
       [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1. EH$m Jmoë\$M|Sw>Mm ì`mg 4.1 go._r. Amho. Ë`mÀ`m n¥ð>^mJmda n«Ë òH$s 2 _r._r. {ÌOoÀ`m 150

Iir AmhoV. Iir ({S>n§ëg) AY©JmocmH$ma Agë`mg Ë`mMo EHw$U n¥ð>\$i H$mT>m. 
22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

2. 12 go._r. {ÌOoÀ`m d¥Îm{MVr_Ü ò 20 go._r. ImocnmUr Amho. EH$m JmocmH$ma cmoI§S>r Jmoircm
Ë`m d¥Îm{MVrV Q>mH$ë`mg Ë`m nmÊ`mMr nmVir 6.75 go._r. Zo dmT>Vo. Va Ë`m JmoirMr {ÌÁ`m

H$mT>m. 
22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

3. EH$ IoiUr c§~d¥Îm{MVrÀ`m AmH$mamV AgwZ EH$ Q>moH$ AY©JmocmH$ma Am{U Xþgao Q>moH$ e§Hw$À`m
AmH$mamV Amho.gm_mB©H$ ì`mg 42 go._r. Am{U d¥Îm{MVrH$ma d ewH§$À`m AmH$mamVrc ^mJmMr

C§Mr AZwH«$_o 12 go._r., 7 go._r. Amho. Ë`m KZ IoiUrMo KZ\$i H$mT>m.
22
7

π⎡ ⎤=⎢ ⎥⎣ ⎦

4. {VZ YmVwÀ`m KZmÀ`m H$S>m AZwH«$_o 15 go._r.,12 go._r. Am{U 9 go._r. Amho. Ë`mg EH$Ì
{dVi{dë`mg gmYo KZ V`ma hmoVmV. n«Ë òH$ KZmMm H$U© H$mT>m.

5. EH$m AY©Jmocr` nmÌmMm AmVrc ì`mg 36 go._r. AgwZ Ë`mV Ðd Amho. `m Ðdmg 3 go._r.
{ÌÁ`m Am{U 6 go._r. C§MrÀ`m d¥Îm{MVrÀ`m AmH$mamVrc ~mQ>crV ^am`Mo Amho. Vo nmÌ
H$aÊ`mgmR>r {H$Vr ~mQ>ë`m nm{hOoV?

      AmmU H$m` MMm© Ho$cr.

1. XmoZ gm_mÝ` KZm§Zr V`ma Pmcoë`m KZmMo KZ\$i ho Ë`m XmoÝhr KZ\$imÀ`m ~oaOocm g_mZ
AgVo.

2. EH$Ì KZmMo n¥ð>\$i H$mT>Ê`mgmR>r XmoZ KZm§Mo n¥ð>\$i {dVi{dÊ`mMr JaO Zmhr. H$maU
OmoS>Ê`mÀ`m àUmcrV n¥ð>\$imMm H$mhr ^mJ AÑî` AgVmo.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

EHw$U n¥ð>’$i, nmíd©n¥ð>’$i, KZ’$i EHw$U n¥ð>’$i, nmíd©n¥ð>’$i, KZ’$i EHw$U n¥ð>’$i, nmíd©n¥ð>’$i, KZ’$i EHw$U n¥ð>’$i, nmíd©n¥ð>’$i, KZ’$i EHw$U n¥ð>’$i, nmíd©n¥ð>’$i, KZ’$i (T.S.A, L.S.A and volume (packing type)

Bï>rH$m{MVrMo KZ’$i gmaIo AgwZ EHw$U n¥ð>’$i doJio AgUo.
{^Þ EHw$U n¥ð>’$i Am{U {^Þ KZ’$i Agcocr BîQ>rH$mMrVr darc H$moUË¶m g§X^m©V
Bï>rH$mMrVrMo EHw$U n¥îQ>’$i Am{U KZ’$i ho OmñVrV OmñV Agoc.
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11.111.111.111.111.1 àñVmdZm
_mJrc dJm©V AmnU {ÌH$moU Am{U Ë`mMo JwUY_© nm{hcoV. Amnë`m

X¡Z§{XZ {OdZmV {d{dY g§X^m©V, {ÌH$moU Ë`m§À`m JwUY_m©Mm dmna H$aUo
nm{hcooV.
Amnë`m X¡Z§{XZ {OdZmVrc H$mhr CXmhaUo nmhþ `m.
l {dOoÀ`m Im§~ n«Ë òH$ {R>H$mUr AgVmo. cmoI§S>r YmVwÀ`m VmaoZo Vmo

C^m Ho$cocm AgVmo. {dOoMm I§m~, cmoI§S>r Vma Am{U O_rZ
{_iwZ {ÌH$moU ~ZVmo. Oa Ë`m cmoI§S>r VmaoMr cm§~r H$_r Ho$cr
AgVm, Ë`m {ÌH$moUmMm AmH$ma d Ë`m VmaoMr O_rZrer Ho$cocm
H$moZ H$gm AgVmo?

l AmH¥$VrV XmI{dë`m n«_mUo EH$ ì`º$s {eS>rÀ`m gmhmæ`mZo q^Vrcm
MwZm cmdV Amho. Oa Ë`m ì`º$scm WmoS>çm
OmñV C§Mrda MwZm cmdm`cm Agë`mg Vmo H$m` H$aVmo? Voìhm O_rZ
Am{U {eS>r_Yrc H$moZmV H$m` ~Xc KS>Vmo?
l Am{Xcm~mX {OëømVrc O¡ZW `m Jmdr 13 ì`m eVH$mV {Z_m©U
Ho$coë`m EH$m _§XramV {S>g§o~a _{hÊ`mV EH$m {Xder gẁ m©Mo {H$aU gẁ ©
Zmam`U ñdm_rÀ`m nm`mda nS>Vo. _§{XamÀ`m XmamnmgwZ _wVun ª̀VMo A§Va,
Xmamdarc {N>ÐmMr C§Mr, Á`m_YwZ gẁ ©{H$aU òVo Am{U gẁ ©{H$aUmìXmao
O_rZrda H$oocoë`m Ho$mZmV g§~§Y Amho?  `m XmoÝhr g§~§YmMm Vwåhr
{dMma H$é eH$Vm H$m?
l IoiÊ`mÀ`m

nQ>m§JUmV _wco KganÅ>rda KgaVm§Zm Vwåhr
nm{hco Agmc. KganÅ>rZo O_rZrer
Ho$coë`m H$moZmdéZ KgÊ`mMm ñd^mdmV
~Xc KSw>Z òVmo. KganÅ>rZo O_rZrer
Ho$coë`m H$moZmV ~Xc Ho$ë`mg H$m` KS>Vo?
Ë`mdoir _wco KganÅ>rda Ioiw eH$VmV
H$m?

θ

θ

θ

(Trigonometry)
11 zÌG.mnTmz^Vq
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darc CXmhaUo Amnë`m {ZË` {OdZmV {ÌH$moZmMm Cn`moJ H$em àH$mao hmoVmo `mMr ŵ{_Vr`
Xe©dUwH$,{d{dY àH$maMr C§Mr, A§Va Am{U MT> BË`mXr {ÌH$moUmÀ`m JwUY_m©déZ Oo _moO_mn H$aVm
òVo. Aem àH$maÀ`m àíZ ho J{UVmÀ`m EH$m emIoVrc {ÌH$moU{_Vr Mm EH$ ^mJ Amho.

AmVm, {eS>rÀ`m gmhmæ`mZo q^VrZm MwZm cmdUmè`m ì`º$sÀ`m CXmhaUmH$S>o nhm Vo _mJrc
AmH¥$VrV XmI{dco Amho. Imcrc g§X^m©Mo {Z[aúmU H$é `m.

AmnU {eS>rÀ`m ImcÀ`m ̂ mJmg A daÀ`m ̂ mJmg C Zo Xe©dw Am{U q^VrMr C§Mr d {eS>rMr
nm`m `mg OmoS>Umam q~Xþ  B Zo Xe©dw. åhUwZ ΔABC hm H$mQ>H$moZ {ÌH$moU Amho d B hm H$mQ>H$moZ
Amho. {eS>r Am{U nm`m_Yrc H$moZ θ Amho.

1. Oa ì`º$scm { §̂VrÀ`m daÀ`m
^mJmcm MwZm cmdm`Mm
Agë`mg

l {eS>rZo O_rZrer Ho$coë`m
H$moZmV H$moUVm ~Xc
KSw>Z òVmo?

l  AB _Yrc A §Va mV
H$moUVm ~Xc KSw>Z ̀ oVmo?

2. Oa ì`ŠVrcm q^VrÀ`m
ImcÀ`m ^mJmg M wZm
cmdm`Mm Agoc Va

l {eS>rZo O_rZrer Ho$coë`m H$moZmV H$m` ~Xc KS>wZ `oVmo?

l  AB _Yrc A§VamV H$moUVm ~Xc KSw>Z òVmo?

darc CXmhaUmdéZ Amnë`m {ZXe©Zmg ̀ oVo H$s, Ooìhm Ë`m ì`º$scm q^VrÀ`m daÀ`m qH$dm
ImcÀ`m ^mJmcm MwZm cmdm`Mm AgVmo Voìhm Vmo {eS>rMo ñWmZ ~XcVmo. åhUwZ θ dmT>ë`mg C§Mr
gwÜXm dmT>Vo Am{U nm`m H$_r hmoVmo. na§Vw Ooìhm θ H$_r hmoVo, Voìhm C§Mr gwÜXm H$_r hmoVo Am{U nm`m
dmT>Vmo. Vwåhr `m {dYmZmer gh_V AmhV H$m?

òWo V`ma Pmcoë`m ΔABC  {ÌH$moUmVrc gd© ~mOw Am{U H$moZm§Zm gmYmaU Zmd {Xco Amho.
AmVm {ÌH$moUmVrc ~mOw§Zm, ~mOwda AmYmarV H$moZmÀ`m {ÌHo$mUm{_Vr` JwUmoÎmamdéZ nwÝhm Zmdo XoD$
`m.

A
θ

C
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11.1.1 11.1.1 11.1.1 11.1.1 11.1.1 G.mQ>G.mnZ zÌG.mnTmVqc ~mOw§Zm Zmd XnTn NAMING THE SIDES IN A RIGHT TRIANGLE

AmH¥$VrV XmI{dë`m n«_mUo H$mQ>Ho$mZ {ÌH$moU ABC ¿`m.
{ÌH$moU ABC _Ü ò ∠ BAC åhUOo A hm cKwH$moZ Amho. H$maU AC  hr gdm©V _moR>r ~mOw

Agë`mg_wio Ë`m ~mOwcm H$U© åhUVmV.
òWo A  H$moZm déZ BC  ~mOwÀ`m

ñWmZmMo {Z[aúmU H$am. Vr  A H$moZmÀ`m
{déÜX Amho. åhUwZ Ë`m ~mOwcm A Mr
{déÜX ~mOw åhUVmV. Am{U Cacocr ~mOw
AB cm H$moZ A Mr cJVMr ~mOw åhUVmV.

AC = H$U©
BC = H$moZ A Mr {déÜX ~mOw
AB = H$moZ A Mr cJVMr ~mOw

hn G.amhn G.amhn G.amhn G.amhn G.am

 Imcr {Xcoë`m {ÌH$moUmVrc H$moZm§À`m AmYmamdéZ H$U©, {déÜX ~mOw Am{U cJVMr ~mOw
AmoiIm

   1. H$moZ R gmR>r 2. (i)  H$moZ X gmR>r
(ii) H$moZ Y gmR>r

     à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

Imcr {Xcoë`m {ÌH$moUmVrc H$moZmdéZ H$Um©Mr cm§~r
{déÜX ~mOwMr cm§~r Am{U cJVMr ~mOwMr cm§~r {chm.

1. H$moZ C gmR>r
2. H$moZ A gmR>r

Vwåhmcm H$m` {XgwZ ̀ oVo? H$moZ A Mr {déÜX ~mOw Am{U H$moZ C À`m cJVÀ`m ~mOw_Ü ò H$mhr
g§~§Y Amho H$m? Aem[aVrZo EH$m XmoarÀ`m gmhmæ`mZo Vwåhr EH$ Im§~ C^m Ho$ë`mg Ë`m XmoarMr cm§~r
Am{U Im§~mÀ`m cm§~rV H$mhr g§~§Y Amho H$m? òWo AmnU ~mOw Am{U H$moZm§_Yrc g§~§Y g_OwZ
KoÊ`mgmR>r {ÌH$moU{_Vr` JwUmoÎmamMm Aä`mg H$é.

P

RQ

C

AB

C

A B
θ

Z

YX
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11.2  11.2  11.2  11.2  11.2  zÌG.m nTz^Vq` JwTmnÎman (zÌG.m nTz^Vq` JwTmnÎman (zÌG.m nTz^Vq` JwTmnÎman (zÌG.m nTz^Vq` JwTmnÎman (zÌG.m nTz^Vq` JwTmnÎman (TTTTTRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRIC R R R R RAAAAATIOSTIOSTIOSTIOSTIOS)))))
YS>çmÀ`m gwédmVrcm Amnë`m X¡Z§{XZ {OdZmer g§~§YrV Agcoco CXmhaU nm{hcoV.

{ÌH$moU{_Vr` JwUmoÎmao Am{U Ë`m§Mr ì`m»`m H$er Ho$cr Amho. Ë`m ~Ôc _m{hVr KoD$ `m.

     G¥.VqG¥.VqG¥.VqG¥.VqG¥.Vq

  1. EH$m H$mJXmda {úmVrO g_m§Va aofm H$mT>m.
  2. Ama§̂ q~Xþ  A nmgwZ 3 go._r., 6 go._r. 9 go._r.

Am{U 12 go._r. A§Vamda AZwH«$_o B, C, D
Am{U E q~XþMr IwU H$am.

  3. 4 go._r.8 go._r., 12 go._r.,
16 go._r.cm§~rMo AZwH«$_o B,
C, D Am{U E {~XþdéZ BP,
CQ, DR Am{U ES c§~ H$mT>m.

  4. AP, PQ, QR Am{U RS OmoS>m
  5.  AP, AQ, AR Am{U AS Mr cm§~r H$mT>m.

Z§Va BP CQ DR, ,
AP AQ AR

  Am{U  ES
AS

 Mr JwUmoÎmao H$mT>m.

Vwåhmcm 4
5
 `m gmaIo JwUmoÎma òVo H$m?

AemarVrZo  
AB AC AD, ,
AP AQ AR  Am{U 

AE
AS Mr JwUmoÎmao H$mT>m? Vwåhmcm H$m` AmT>iwZ òVo?

S

A B C D E

P
Q

R

θ

ABPΔ

ACQΔ

ADRΔ

AESΔ

H$Um©Mr
cm§~r

{ÌH$moU {déÜX
~mOwMr cm§~r

cJVÀ¶m
~mOwMr cm§~r

{déÜX ~mOw
H$U©

cJVÀ¶m
~mOw H$U©

{ÌH$moUmMr
Zmdo
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11.2.1 11.2.1 11.2.1 11.2.1 11.2.1 {ÌH$moU{_Vr` JwUmoÎmamMr ì`m»`m H$aUo.(DEFINING TRIGONOMETERIC RATIOS )

darc H¥$VrV H$mQ>H$moZ {ÌH$moU ABP, ACQ, ADR Am{U AES _Ü ò∠A hm gm_mB©H$ Amho ∠B,
∠C, ∠D Am{U ∠E ho H$mQ>H$moZ AmhoV Am{U ∠P, ∠Q, ∠R Am{U ∠ S  gwÜXm g_mZ AmhoV.
åhUwZ ABP, ACQ, ADR Am{U AES ho g_én {ÌH$moU AmhoV. Ooìhm AmnU H$mQ>H$moZ {ÌH$moUmVrc
H$moZmMr {déÜX ~mOwMo Am{U H$Um©À`m JwUmoÎmamMo Am{U Xþgè`m {ÌH$moUmÀ`m g_$én ~mOw§À`m
JwUmoÎmamMo {Z[aúmU Ho$co AgVm darc gd©  ABP, ACQ, ADR Am{UAES H$mQ>H$moZ {ÌH$moUmV EH$

pñWa g§»`m AmT>iwZ òVo. BP CQ DR, ,
AP AQ AR

  Am{U  ES
AS

 À`m JwUmoÎmamcm “sine A” qH$dm “sin A” ho

Zmd {Xco OmVo. Oa H$moZ A Mr qH$_V “θ ” Agoc Va Ë`mg  “sin θ ” åhUVmV.

Aem àH$mao AmnU {ZíH$f© H$mTw> eH$Vmo H$s, gd© g_$én H$mQ>H$moZ {ÌH$moUmV H$moZmMr {déÜX ~mOw
Am{U H$Um©Mr cm§~r `m§Mo JwUmoÎma hr EH$ pñWag§»`m Amho. `m JwUmoÎmamg Ë`m H$moZmMo “sine”

åhUVmV.

Aem[aVrZo 
AB AC AD, ,
AP AQ AR  Am{U  

AE
AS  À`m JwUmoÎmamMo {Z[aúmU Ho$ë`mg Vr pñWam§H$ Amho

Ago AmT>iwZ òVo. hr ABP, ACQ, ADR Am{U AES H$mQ>H$moZ {ÌH$moUmVrc A H$moZmÀ`m cJVÀ`m

~mOwMo Am{U H$Um©Mr JwUmoÎmao AmhoV. åhUwZ 
AB AC AD, ,
AP AQ AR  Am{U  

AE
AS  À`m JwUmoÎmam§Zm “cosine

A” qH$dm  “cos A”Oa H$moZ A Mr qH$_V “θ ” Agoc Va Ë`m JwUmoÎmamcm “cos θ ” åhUVmV.

åhUwZ AmnU {ZíH$f© H$mTw> eH$Vmo H$s, H$moZmMr cJVÀ`m ~mOw Am{U H$Um©À`m cm§~rMo JwUmoÎma EH$m
pñWam§H$ Amho. `m JwUmoÎmam§Zm Ë`m Ho$mZmMo “cosine” åhUVmV.

AemarVrZo H$moZmMr {déÜX ~mOw Am{U cJVÀ`m ~mOwMo JwUomÎma EH$ pñWa§mH$ Amho. Am{U Ë`mg
“tangent” åhUVmV.

H$mQ>H$moZ {ÌH$moUmVrc JwUmoÎmamMr ì`m»`m H$é `m.(LET’S DEFINE RATIOS IN A RIGHT

ANGLE TRIANGLE )

B  òWo H$mQ>H$moZ Agcocm H$mQ>H$moZ {ÌH$moU ABC ~mOwcm AmH¥$VrV XmI{dcocm Amho.

H$mQ>H$moZ {ÌH$moU ABC _Ü ò H$moZ A  À`m {ÌH$moU{_Vr` JwUmoÎmamMr ì`m»`m Imcrc à_mUo Ho$cr

Amho.
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 ∠ AMo sine = sinA =
BC
AC

=

∠ A Mo cosine= cos A = 
Length of the sideadjacent to angle A AB

Length of hypotenuse AC
=

∠ AMo tangent = tan A = 
Length of the sideopposite to angle A BC
Length of the side adjacent to angle A AB

=

hn G.amhn G.amhn G.amhn G.amhn G.am

   1. ~mOwÀ`m H$mQ>H$moZ {ÌH$moUmMo  (i) sin C  (ii) cos C Am{U
(iii) tan C H$mT>m.

   2. {ÌH$moU XYZ _Ü ò∠ Y hm H$mQ>H$moZ Amho.,
XZ = 17 _r.Am{U YZ = 15 go._r. Va
(i) sin X (ii) cos Z  (iii) tan X H$mT>m.

   3. {ÌH$moU PQR _Ü ò H$moZ Q hm H$mQ>H$moZ Amho. ∠ P Mr qH$_V x Amho, PQ = 7
go._r.Am{U QR = 24 go._r. Amho Va sin x Am{U  cos x H$mT>m.

à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

{ÌH$moU ABC _Ü ò  C H$mQ>H$moZ Amho.  BC + CA = 23 go._r. Am{U BC − CA = 7go._r.
AmhoV Va sin A Am{U  tan B H$mT>m.

     zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.

  Vw_À`m {_Ìmgmo~V Imcrc MMm© H$am.
(i) xÀ`m H$moUË`mhr qH$_VrgmR>r sin x = 

4
3  ApñVËdmV Amho H$m`?

(ii) sin A Am{U cos A Mr qH$_V Zoh_r 1 noúmm chmZ AgVo H$m?
(iii) tan A hm  tan Am{U A Mm JwUmH$ma Amho.

{ÌH$moU{_Vr _Ü ò AOwZ VrZ JwUmoÎmamMr ì`m»`m Ho$cocr Amho. Oo darc VrZ JwUmoÎmamMo
JwUmH$ma ì`ñV AmhoV.

C

AB

C

A B

A H$moZmÀ`m cJVÀ`m ~mOwMr cm§~r

H$Um©Mr cm§~r

A H$moZmÀ`m {déÜX ~mOwMr cm§~r

A H$moZmÀ`m cJVÀ`m ~mOwMr cm§~r

A H$moZmÀ`m {déÜX ~mOwMr cm§~r

H$Um©Mr cm§~r
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 “sine A”Mm JwUmH$ma ì`ñV “cosecant A”`mg  “cosec A”Ago {c{hVmV.

åhUOo cosec  A = 
1

sin A

 Aem [aVrZo “cos A” Mm JwUmH$ma ì`ñV secant A” (`mg Ago “sec A”) Am{U  “tan A” Mm

JwUmH$mamMm ì`ñV “cotangent A (`mg cot A Ago {c{hVmV.)

åhUOoM sec A = 
1

cos A
  Am{U    cot A = 

1
tan A

~mOwdéZ ‘cosec’ Mr ì`m»`m H$er H$amc?

Oa  sin  A =  
Opposite sideof theangleA

Hypotenuse
,

Va cosec A  =  
Hypotenuse

Opposite sideof theangleA

  à`ËZ G.am  à`ËZ G.am  à`ËZ G.am  à`ËZ G.am  à`ËZ G.am
sec A Am{U cot A cm H$mQ>H$moZ {ÌH$moUmÀ¶m ~mOwÀ¶m JwUmoÎmamÀ¶m énmV Xe©dm?

zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.zdMma G.am AmzT MMm© G.am.

l   sin A
cos A

 ~amo~a tan A hmoVo H$m? l  cos A
sin A

 ho cot A À`m ~amo~a Amho H$m?

Mcm,H$mhr CXmhaUo nmhþ `m.
CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-1.   Oa  tan. A = 

3
4  Va  A H$moZmMr BVa {ÌH$moU{_Vr` JwUmoÎmao _m{hV H$am.

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :   tan A = 
3
4

åhUwZ tan A = 
Opposite side
Adjacent side  = 

3
4

åhUwZ {déÜX ~mOw: cJVÀ`m ~mOw  = 3:4

H$moZ A Mr {déÜX ~mOw= BC = 3k

cJVÀ`m ~mOw = AB = 4k ( k hr H$moUVrhr YZ g§»`m Amho.)
AmVm, {ÌH$moU ABC _Ü ò (nm.Jmo.à_ò mZwgma)

C

A B

A H$moZmMr {déÜX ~mOw
H$U©
H$U©

A H$moZmMr {déÜX ~mOw

{déÜX ~mOw
cJVÀ`m ~mOw
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     AC2= AB2 + BC2

= (3k)2 + (4k)2  =  25k2

     AC = 225k

= 5k = H$U©

Aem[aVrZo AmnU BVa {ÌH$moU{_Vr` JwUmoÎmao {chþ eH$Vmo.

sin A = 
3 3
5 5

=
k
k   Am{U    cos A = 

4 4
5 5

=
k
k

Am{U  cosec  A = 
1 5

sin A 3
= ,   sec A  = 

1 5 ,
cosA 4

=    cot A = 
1 4

tan A 3
= .

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-2. ∠ A Am{U∠ P Ago cKwH$moZ Amho H$s,sin A = sin P  Va {gÜX H$am ∠ A = ∠ P

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  sin A = sin P {Xcoco Amho.

 sin A = 
BC
AC

Am{U  sin P =  
QR
PQ

Va   BC QR
AC PQ

=

åhUwZ 
BC QR
AC PQ

=  = k      ........... (1)

nm`WmJmoagÀ`m à_ò mZwgma

( )2 2
2 2 2 2 2

2 2 2 2 2

AC 1AB AC BC AC AC
PR PQ QR PQ PQ

kk

k

−− −
= = =

− − ( )2 2PQ 1 k−

AC
PQ

=    (1))déZ)

åhUwZ, AC AB BC
PQ PR QR

= =  Va  ΔABC ∼  ΔPQR

åhUwZ, A P∠ = ∠

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-3.  g_Om {ÌH$moU PQR hm H$mQ>H$moZ {ÌH$moU Amho, R hm H$mQ>H$moZ Amho. `mV PQ = 29
EH$H$ QR = 21 EH$H$ Am{U∠ PQR = θ Va

C

A B

Q

P R
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(i)   cos2θ +  sin2θ   and  (ii)  cos2θ − sin2θ  À`m qH$_Vr H$mT>m.
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.: {ÌH$moU PQR _Ü ò

2 2 2 2PR PQ QR (29) (21)= − = −

 = 400  = 20 EH$H$

sin θ  = 
PR 20
PQ 29

=

cos θ = 
QR 21
PQ 29

=

AmVm (i)   cos2θ  + sin2θ = 
2 221 20 441 400 1

29 29 841
+⎛ ⎞ ⎛ ⎞+ = =⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

(ii)  cos2θ − sin2θ =  
2 221 20 41

29 29 841
⎛ ⎞ ⎛ ⎞− =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

          Aä`mg - 11.1 - 11.1 - 11.1 - 11.1 - 11.1

1. ABC H$mQ>H$moZ {ÌH$moUmV AB, BC Am{U CA Mr cm§~r AZwH«$_o 8 go._r. 15 go._r. Am{U17
go._r. Amho Va sin A, cos A Am{U tan A H$mT>m?

2. H$mQ>H$moZ {ÌH$moU PQR À`m ~mOw  PQ = 7 go._r., QR = 25 go._r.Am{U ∠Q = 90o

AmhoV. Va  tan P −  tan R H$mT>m.
3. ABC H$mQ>H$moZ {ÌH$moUmV B hm H$mQ>H$moZ Amho, ̀ mV a = 24 EH$H$, b = 25 EH$H$ Am{U∠ BAC

= θ Va cos θ Am{U  tan θ H$mT>m?

4. Oa cos A = 
12
13  Va sin A Am{U  tan A H$mT>m.(A < 900)

5. Oa  3 tan A = 4 Va  sin A  Am{U cos A H$mT>m.

6. Oa ∠ A Am{U ∠ X ho Ago cKwH$moZ Amho H$s, cos A = cos X Va∠ A = ∠ X Xe©dm.

7. cot θ =
7
8  {Xco AgVm Va (i) (1 sin ) (1 sin )

(1 cos ) (1 cos )
+ θ − θ
+ θ − θ

  (ii)  (1 sin )
cos
+ θ

θ
 À`m qH$_Vr H$mT>m.

8.  ABC H$mQ>H$moZ {ÌH$moUmV B hm H$mQ>H$moZ Amho Oa tan A = 3  Va Imcrc qH$_Vr H$mT>m.
 (i)   sin A  cos C +  cos A  sin C (ii)   cos A  cos C − sin A  sin C

Q

P R

θ
29

21
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11.311.311.311.311.3 G.mhq zdzeï> G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎmanG.mhq zdzeï> G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎmanG.mhq zdzeï> G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎmanG.mhq zdzeï> G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎmanG.mhq zdzeï> G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎman

30º, 60º Am{U 90º H$moZmMo _mn Agcoco g_pìX ŵO H$mQ>H$moZ {ÌH$moU Am{U H$mQ>H$moZ {ÌH$moUm
~Ôc AmnUmg _m{hVr Amho.

 sin 30o qH$dm tan 60o qH$dm cos 45o B.  qH$_Vr `m {ÌH$moUmdéZ H$mT>Vm òVo H$m?

sin 0o [H§$dm cos 0o À`m qH$_Vr AgVmV H$m?

11.3.1 11.3.1 11.3.1 11.3.1 11.3.1 450 G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎman (.TTTTTRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRIC R R R R RAAAAATIOSTIOSTIOSTIOSTIOS     OFOFOFOFOF 45 45 45 45 45OOOOO)))))

ABC g_pìX ŵO H$mQ>H$moZ {ÌH$moUmV B hm H$mQ>H$moZ Amho.

∠ A = ∠ C = 45o (H$m ?)  Am{U  BC = AB ( H$m ?)

g_Om BC = AB = a J¥hrV Yé.

Va AC2 = AB2 + BC2 (nm.Jmo.à_ò mZwgma)

= a2 + a2 = 2a2,

åhUwZ AC =  a 2

{ÌH$moU{_Vr` JwUmoÎmamÀ`m ì`m» òdéZ

sin 45o = 
oLength of theoppositeside toangle45 BC 1

Length of hypotenuse AC 2 2
a

a
= = =

cos 45o = 
oLength of theadjacent side toangle45 AB 1

Length of hypotenuse AC 2 2
a

a
= = =

tan 45o = 
o

o
Length of theoppositeside toangle45 BC 1

ACLength of theadjacent side toangle 45
a
a

= = =

AemàH$mao  sec 45o Am{U cot 45o À`m {H$§_Vr H$mTw>
eH$Vmo.
11.3.211.3.211.3.211.3.211.3.2     300AmzT600^mnmÀ`m G.mnZm§Mq zÌG.mnTz^Vq`
JwTmnÎman: . AmVm AmnU 300 Am{U 600 H$m oZmMr
{ÌH$moU{_Vr` JwUmoÎmao _m{hV H$é. `mgmR>r EH$ g_ ŵO
{ÌH$moU KoD$. `m g_ ŵO {ÌHo$mUmV EH$ c§~ H$mT>cm AgVm
Vmo Ë`m {ÌH$moUmcm300, 600 Am{U 900 H$moZmMr _mno Agcoë`m
XmoZ g_mZ H$mQ>H$moZ {ÌH$moUmV {d^mJVmo.

C

A

B

A

B CD

450 H$moZmÀ`m {déÜX ~mOw§Mr cm§~r
H$Um©Mr cm§~r

450 H$moZmÀ`m cJVÀ`m ~mOw§Mr cm§~r
H$Um©Mr cm§~r

450 H$moZmÀ`m {déÜX ~mOw§Mr cm§~r
450 H$moZmÀ`m cJVÀ`m ~mOw§Mr cm§~r

SCERT TELA
NGANA



2 8 32 8 32 8 32 8 32 8 3{ÌH$moU{_Vr

Vnc§JmZm emgZmV\}. ^mn\.V zdVaT 2020-21

EH$ g_ ŵO {ÌH$moU ABC ¿`m. Ë`mMm àË òH$ H$moZ60o  AgVmo. åhUwZ∠ A = ∠ B = ∠ C =
60o Am{U ~mOw AB = BC = CA = 2a EH$H$ J¥hrV Yam.

A {eam|q~Xþ déZ BC ~mOwda AmH¥$VrV XmI{dë`m à_mUo  AD c§~ H$mT>m.
 AD c§~ hm A H$moZmMm H$moZ Xþ̂ mOH$ Amho,Am{UABC g_ ŵO {ÌH$moUmV Vmo  BC ~mOwcm

g_pìX^mJVmo .
åhUwZ ∠ BAD = ∠ DAC = 30o .

D  {~§Xþ BC ~mOwcm XmoZ g_mZ ^mJmV {d^mJVmo.
BD = 1 2aBC

2 2
= =  a EH$H$

darc {Xcoë`m n«_mUo H$mQ>H$moZ {ÌH$moU ABD ¿`m.
 AB = 2a Am{U BD = a

Va  AD2 = AB2 − BD2  ( nm.Jmo.à_ò mZwgma )
     = (2a)2 − (a)2 = 3a2.

åhUwZ AD = a 3

{ÌH$moU{_Vr` JwUmoÎmamÀ`m ì`m» òdéZ

sin 60o = 
AD 3 3
AB 2 2

= =
a

a

cos 60o = 
BD 1
AB 2 2

= =
a
a

åhUwZ, Aem[aVrZo tan 60o = 3 (H$go ?)

darc à_mUo Vwåhr cosec 60o sec 60o cot 60o À`m qH$_Vr JwUmoÎmamdéZ H$mTw> eH$Vm,

 hn G.am hn G.am hn G.am hn G.am hn G.am

 cosec 60o, sec 60o Am{U cot 60o Mr qH$_V H$mT>m.

 à`ËZ G.am à`ËZ G.am à`ËZ G.am à`ËZ G.am à`ËZ G.am

 sin 30o, cos30o,  tan 30o,  cosec 30o,  sec30o Am{U cot 30o  À`m qH$_Vr H$mT>m.

11.3.311.3.311.3.311.3.311.3.3     00 AmzT 900 ^mnm§À`m G.mnZmMq zÌG.mnTz^Vq` JwTmnÎman
AmVmn ª̀V AmnU  30o,  45o Am{U  60o _mnm§À`m H$moZmÀ`m {ÌH$moU{_Vr` JwUmoÎmam ~Ôc MMm©

Ho$cr. AmVm 0o Am{U  90o _mnm§À`m H$moZm§Mr {ÌH$moU{_Vr` JwUmoÎmamMr qH$_V nmhþ `m.
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r cm§~r Agcocm  AC  aofmI§S> hm AB
{H$aUmda  cKwH$moZ H$aVmo. B q~XþnmgwZ C q~XþMr
C§Mr BC Amho.  AB da AC  ìXmam Ho$cocm H$moZ
WmoS>m H$_r hmoB©c Voìhm BC Am{U AB À`m A§VamV
H$m` ~Xc hmoVmo?

H$moZ A  H$_r Pmë`m_wio AB  {H$aUmdarc
C Mr C§Mr H$_r hmoVo. q~Xþ B nmgwZ B cm B1 Z§Va  B2 hmoVmo. Ooìhm hm H$moZ ewÝ` hmoB©c Voìhm C§Mr
(H$moZmMr {déÜX ~mOw) ewÝ` hmoVo. Am{U cJVMr ~mOw AC À`m g_mZ hmoVo. åhUOo cm§~r  r cm
g_mZ hmoVo.

{ÌH$moU{_Vr` JwUmoÎmamH$S>o nmhþ `m.

sin A = 
BC
AC   Am{U cos A = 

AB
AC

Oa A = 0o Va BC = 0 Am{U AC = AB = r

Va  sin 0o = 
0
r  = 0  Am{U  cos 0o = 

r
r  = 1

AmnUmg _m{hV Amho.  tan A = 
sin A
cos A

åhUwZ,  tan0o = 
o

o
sin 0 0 0

1cos0
= =

     à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

  Imcrc g§X^m©Mr Vw_À`m {_Ìmgmo~V MMm© H$am.

    1.  cosec 0o =
1

sin 0º
 `m ~Ôc Vwåhr H$m` åhUVm. `mMr ì`m»`m H$aVm òVo H$m? H$maU?

C

A B

r

θ

C

A B

C

A B

C

nm`ar (i) nm`ar (ii)
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Step (i)

Step (ii) Step (iii)

  2.  cot 0o = 
1

tan 0º
 `mMr ì`m»`m H$aVm òVo H$m? H$maU?

  3. sec 0o = 1 H$m?

AmVm AmnUmg AB {H$aUmda AC Zo Ho$cocm
H$moZ A cm dmT>{dV Joë`mg AB darc C C§Mr dmT>V
OmD$Z B q~XþnmgwZ X Z§Va Y cm ~XcVo. Xþgè`m
eãXmV gm§Jm`Mo åhUOo H$moZ A hm dmT>V Joë`mg
{déÜX ~mOw dmT>Vo. cJVÀ`m ~mOw H$_r hmoVo. EH$o
{R>H$mUr H$moZmMr qH$_V 900 n ª̀V nmohMVo Voìhm B
{~§Xþ A Odi nmohMVmo Am{U AC hr BC cm g_mZ
hmoVo.

åhUwZ, Ooìhm H$moZ 90ohmoVmo. Voìhm nm`m (
åhUOo H$moZmMr cJVÀ`m ~mOw) ewÝ` hmoVo,ABnmgwZ C Mr C§Mr dmT>V OmVo Am{U Vr AC cm g_mZ
åhUOo  r hmoVo.

AmVm AmnU {ÌH$moU{_Vr` JwUmoÎmao nmhþ

sin A = 
BC
AC   Am{U  cos A = 

AB
AC

Oa A = 90o Va AB = 0 Am{U AC = BC = r

Va  sin 90o = 
r
r = 1  Am{U  cos 90o  = 

0
r  = 0

     à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

 tan 90o,  cosec 90o,  sec 90o Am{U cot 90o Mr JwUmoÎmao _m{hV H$am?
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AmVm Imcrc VŠË`mV darc MM}Vrc gd© {ÌH$moU{_Vr` JwUmoÎmao nmhw `m.

Table 11.1

∠A 0o 30o 45o 60o 90o

sin A 0
1
2

1
2

3
2

1

cos A 1 3
2

1
2

1
2 0

tan A 0
1
3 1 3       ì`m»`m H$aVm òV Zmhr

cot A         ì`m»`m H$aVm òV Zmhr 3 1
1
3 0

sec A 1
2
3 2 2         ì`m»`m H$aVm òV Zmhr

cosec A     ì`m»`m H$aVm òV Zmhr 2 2
2
3 1

     zdMma G.am-MMm© G.amzdMma G.am-MMm© G.amzdMma G.am-MMm© G.amzdMma G.am-MMm© G.amzdMma G.am-MMm© G.am

    A H$moZmMr qH$_V 0o Vo 90o dmT>cr AgVm sin A Am{U cos A À`m [H§$_Vr ~Ôc Vwåhr
H$m` åhUw eH$Vm? (darc Vº$m nmhm)

Oa A > B,  Va  sin A >  sin B ho gË` Amho H$m?
Oa A > B,  Va cos A > cos B. ho gË` Amho H$m? MMm© H$am?

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-4.  ΔABC _Ü ò H$moZ B hm H$mQ>H$moZ Amho. AB = 5 go._r. Am{U ∠ACB = 30o. Va  BC
Am{U AC ~mOw§Mr cm§~r H$mT>m.
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  AB=5 go._r Am{U∠ACB=30o Am{U
BC ~mOwMr cm§~r _m{hV H$aÊ`mgmR>r BC Am{U AB
~mOwÀ`m {ÌH$moU{_Vr` JwUmoÎmamMr {ZdS> H$amdr cmJoc.
H$maU BC  hr C H$moZmMr g§c¾ ~mOw Am{U AB ~mOw
C H$moZmMr {déÜX ~mOw Amho.

åhUwZ,
AB
BC  = tan C C

A

B

5 
cm
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åhUOo 5
BC  = tan 30o  = 

1
3

BC = 5 3  go._r.

AmVm, {ÌH$moUm{‘VrÀ¶m JwUmoÎmam Zwgma

ΔABC

5sin 30
AC

=D

1 5
2 AC

=

AC = 10 cm

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-5.  6 go._r. {ÌÁ`m Agcoë`m dVw©imMr {Odm H|$Ð{~X§þer 60o Mm H$moZ H$aVo. Va Ë`m
{OdmMr cm§~r H$mT>m?

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  dVw©imMr {ÌÁ`m  OA  = OB = 6 go._r. ∠ AOB = 60o

OC hr ‘O’ nmgwZ  AB darc C§Mr Amho Am{U Vmo
H$mZ Xþ̂ mOH$ Amho.

Va ∠ COB = 30o.

g_Om  ΔCOB

sin 30o = 
BC
OB

 
1 BC
2 6

=

BC = 
6 3
2

= .

na§Vw  AB {OdmMr cm§~r = 2BC

                  = 2 ×  3 = 6 go._r.
∴  åhUwZ {OdmMr cm§~r= 6 go._r.

O

CA B

 `m {XdgmV AmnU
dmnaV Agc o ocr
‘sine’ Mr H$ënZm
B.g.500 dfm©nwdu
Am ©̂̀ Å>mZo {c{hcoë`m
ardha-jya `mV
{XgwZ `oVo. Ë`mV
`mcm AY© Á`m `m
eãXmMm dmna
AYu{Odm `mgmR>r
Ho$cm Amho. Z§Va Vmo chmZ hmoD$Z Á`m
qH$dm {Odm Pmcm. Ooìhm Am ©̂̀ Å>m`m_Mm
Amaoq~Xþ ̂ mfoV ̂ mfm§Va Pmco. Ë`mg {Odm
`m eãXmcm VogM R>odco. {Odm§Mm eãXmcm
gm`Zg `mV ^mfm§Va Ho$co. `mMm AW©
dH«$ Agm hmoVmo. Ooìhm Amao{~H$ ^mfoVwZ
c°Q>rZ ^mfm§Va Ho$co Voìhm gm`Zg `m
eãXmcmsinus `m eãXmMm sine åhUwZ
Cn`moJmV AmUco. hm ̀ wamon _Ü ò J{UVmV
gm_mÝ` R>acm B§J«Or IJmoc emók ES>_§S>
Jw§Q>a Edmund Gunter (1581–1626) ̀ m§Zr
n{hë`m§Xm ‘sin’ Mm dmna Ho$cm.
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CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-6.   ΔPQR _Ü ò Q hm H$mQ>H$moZ Amho.PQ = 3 go._r. Am{U PR = 6  go._r. Va∠QPRVa
∠PRQ H$mT>m.

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. : PQ = 3 go._r.Am{U PR = 6 go._r.{Xco Amho.

åhUwZ  
PQ
PR  = sin R

qH$dm  sin R  =  
3 1
6 2

=

åhUwZ  ∠PRQ = 30o

Am{U åhUwZ ∠QPR = 60o (H$go ?)

zdMma G.am AmzT MMm© G.amzdMma G.am AmzT MMm© G.amzdMma G.am AmzT MMm© G.amzdMma G.am AmzT MMm© G.amzdMma G.am AmzT MMm© G.am :Oa H$mQ>H$moZ {ÌH$moUmMr EH$ ~mOw Am{U BVa ^mJ ( cKwH$moZ
qH$dm H$moUVrhr ~mOw) _m{hV Agoc Va {ÌH$moUmÀ`m BVa ~mOw Am{U H$moZ _m{hV H$aVm ̀ oVo. Vwåhr
`mer gh_V AmhmV H$m? CXmhaUmV XoD$Z ñnï> H$am.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-7.  Oa sin (A − B) = 
1
2

, cos (A + B) = 
1
2

,  0o <  A + B < 90o, A > B,Va A Am{U B H$mT>m.

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  Since sin (A − B) = 
1
2
åhUwZ A − B = 30o ( H$m?)

nU since cos (A + B) = 
1
2
åhUwZ A + B = 60o ( H$m?)

darc g_rH$aU gmoS>{dë`mg: A = 45o Am{U B = 15o òVo. ( H$go?)

          Aä`mg - 11.2 - 11.2 - 11.2 - 11.2 - 11.2

1. Imcrc qH$_Vr _m{hV H$am.

(i) sin 45o + cos 45o (ii)
o

o o
cos 45

sec30 cosec 60+

(iii)
o o o

o o o
sin 30 tan45 cosec 60
cot 45 cos 60 sec30

+ −
+ −

(iv) 2 tan245o + cos230o − sin2 60o

(v)
2 o 2 o

2 o 2 o
sec 60 tan 60
sin 30 cos 30

−
+

2. `mo½` CÎmamMr {ZdS> H$am Am{U Vw_Mr {ZdS>rMo g_W©Z H$am.

(i)
o

2 o
2 tan 30

1 tan 45+

(a)  sin 60o (b)  cos 60o (c)  tan 30o (d)  sin 30o

P

RQ
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(ii)
2 o

2 o
1 tan 45
1 tan 45

−
+

(a)  tan 90o (b)  1 (c) sin 45o (d) 0

(iii)
o

2 o
2 tan 30

1 tan 30−

(a)  cos 60o (b)  sin 60o  (c) tan 60o (d) sin 30o

3.  sin 60o  cos 30o + sin 30o cos 60o. Mr [H§$_V H$mT>m. sin(60o + 30o) Mr qH$_V {H$Vr ̀ oVo?
Vwåhr H$m` {ZíH$f© H$mT>Vm?

4. cos(60o + 30o) = cos 60o cos30o − sin 60o  sin 30o åhUZo `mo½` Amho H$m`?
5. H$mQ>H$moZ {ÌH$moU ΔPQR _Ü òQ hm H$mQ>H$moZ Amho, Am{U  PQ = 6 go._r. Amho. Va ∠ RPQ

= 60o.   QR  Am{U  PR Mr cm§~r _m{hV H$am.
6. H$mQ>H$moZ {ÌH$moU ΔXYZ _Ü ò Y hm H$mQ>H$moZ Amho. YZ = x, Am{U XZ = 2x  Va∠ YXZ

Am{U∠ YZX H$mT>m.
7. sin (A + B) = sin A + sin B åhUOo `mo½` Amho H$m? Vw_À`m CÎmamMo g_W©Z H$am?

     zdMma G.am-MMm© G.am

     H$moUË`m cKwH$moZmÀ`m qH$_VrgmR>r  (i) cos cos 4
1 sin 1 sin

θ θ
+ =

− θ + θ
 ho gË` Amho?

     0o <  θ < 90o À`m H$moUË`m qH$_VrgmR>r darc g_rH$aUmMr ì`m»`m H$aVm òV Zmhr?

11.4  11.4  11.4  11.4  11.4  nwaG. G.mnZm§Mq zÌG.mnTz^Vq` JwTmnÎman
AmnUmg _m{hV Amho H$s, XmoZ H$moZm§Mr ~oarO 90o Agë`mg Ë`m H$moZm§Zm nwaH$ Ho$mZ

åhUVmV. J¥hrV Yam H$s, ABC H$mQ>H$moZ {ÌH$moUmV H$moZ B hm H$mQ>H$moZ Amho. ̀ m {ÌH$moUmVrc nwaH$
H$moZ Amho H$m?

H$moZ B hm 90o Amho. BVa XmoZ H$moZm§Mr ~oarO Z¸$sM 90o

Agm`cm nm{hOo.  (∵ {ÌH$moUmÀ`m H$moZm§Mr ~oarO 180o)

åhUwZ∠ A + ∠ C = 90o.  åhUwZ ∠ A Am{U ∠ C  cm
nwaH$ H$moZ åhUVmV.

g_Om∠ A = xJ¥hrV Yam. Va x Ho$mZmMr {déÜX ~mOw BC
Am{U cJVÀ`m ~mOw AB Amho.

C

A B
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sin x = 
BC
AC cos x = 

AB
AC tan x = 

BC
AB

cosec x = 
AC
BC sec x =  

AC
AB cot x = 

AB
BC

Oa ∠ A + ∠ C = 90o, Va ∠ C = 90o − ∠ A

Am{U ∠ A = x,  Va ∠ C = 90o − x

{ÌH$moU ABC. _Ü ò Am{U (90o − x)H$moZm§Mr {déÜX ~mOw{déÜX ~mOw{déÜX ~mOw{déÜX ~mOw{déÜX ~mOw Am{U cJVMr ~mOw H$m` hmoVo
Vo nmhm.

sin(90o − x) = 
AB
AC             cos(90o − x) = 

BC
AC tan(90o − x) = 

AB
BC

Cosec(90o − x) = 
AC
AB       sec(90o − x) =

AC
BC cot(90o − x) = 

BC
AB

AmVm, Oa darc {^Þ {ÌH$moU{_Vr` JwUmoÎmam déZ AmnU H$moZ x Am{U (90o − x) Mr VwcZm
Ho$ë`mg.

darc AmH¥$VrdéZ VrZ g§̂ mì` qH$_Vr òVmV.

sin(90o − x) = 
AB
AC  = cos x Am{U cos(90o − x) = 

BC
AC  = sin x

tan(90o − x) = 
AB
BC  = cot x Am{U cot(90o − x) = 

BC
AB  = tan x

cosec(90o − x) = 
AC
AB   = sec x Am{U sec(90o − x) =

AC
BC   = cosec x

     à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

       0º Am{U 90º _mnmÀ`m `m g§X^m©Vrc H$moZm§_Yrc darc g§~§YmMr MMm© H$am Am{U H$s
Vo `m H$moZmgmR>r cmJw Amho qH$dm Zmhr `mMm nS>Vmim H$am?

åhUwZ sin (90o − A) = cos A cos (90o − A) = sin A

tan (90o − A) = cot A        Am{U cot (90o − A) = tan A

sec (90o − A) = cosec A cosec (90o − A) = sec A
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AmVm, H$mhr CXmhaUo nmhþ `m.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-8.   
o

o
sec35

cosec55
 Mr qH$_V H$mT>m.

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. : cosec A = sec (90o − A)

cosec 55o = sec (90o − 35o)

cosec 55o = sec 35o

AmVm
o o

o o
sec35 sec35

cosec55 sec35
=  = 1

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-9.  Oa cos 7A = sin(A − 6o) `mV 7A hm cKwH$moZ Amho. Va AMr qH$_V H$mT>m.
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.:  cos 7A = sin(A − 6o) ...(1)

sin (90 − 7A)  = sin (A − 6o)

åhUOo (90 − 7A) & (A − 6o) ho XmoÝhr cKwH$moZ AmhoV.
åhUwZ

90o − 7A = A − 6o

 8A = 96o

    AmnUmg   A = 12o.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-10.  Oa sin A = cos B, Va {gÜX H$am A + B = 90º .
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. : sin A = cos B ...(1)

 AmnUmg _m{hV Amho H$s,cos B = sin (90o −  B) AmnU (1) cm Ago {chþ eH$Vmo.
sin A = sin (90o −  B)

Oa  A, B cKwH$moZ AgoV Va A = 90o −  B

⇒  A + B = 90o.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-11.  sin 81o +  tan 81o  cm 0o Am{U 45o _mnmÀ`m H$moZm_Yrc {ÌH$moUm{_Vr` JwUmoÎmamÀ`m
énmV {chm.
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. : Ago {c{hVm òVo  sin 81o = cos(90o − 81o) = cos 9o

      tan 81o = tan(90o −  81o) = cot 9o

Va  sin 81o + tan 81o = cos 9o + cot 9o
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CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-12.  Oa A, B Am{U C  ho ABC {ÌH$moUmMo Am§VarH$ H$moZ Agë`mg B C Asin cos
2 2
+

=

Xe©dm.
gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :   A, B Am{U C ho H$mQ>H$moZ {ÌH$moU ABC Mo Am§VarH$ H$moZ AmhoV. Va

A + B + C = 180o darc g_rH$aUmcm XomÝhr ~mOwg 2 Zo ^mJë`mg AmnUmg

oA B C 90
2 2

+
+ = òVo.

oB C A90
2 2
+

= −

XmoÝhr ~mOw§Mo sin JwUmoÎma KoD$Z

oB C Asin sin 90
2 2
+⎛ ⎞ ⎛ ⎞= −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

B C Asin cos
2 2
+⎛ ⎞ =⎜ ⎟⎝ ⎠ ;  {gÜX Pmco.

          Aä`mg 11.3 11.3 11.3 11.3 11.3

1. qH$_Vr H$mT>m.

(i)
o

o
tan 36
cot54

(ii) cos12o − sin78o (iii)  cosec 31o − sec 59o

(iv) sin 15o  sec 75o (vi) tan 26o  tan64o

2. {gÜX H$am.
(i) tan 48o tan 16o tan 42o  tan 74o = 1

(ii) cos36o  cos 54o − sin360 sin 54o = 0.

3. Oa tan 2A = cot(A − 18o) òWo 2A hm cKwH$moZ Amho. Va  A Mr qH$_V H$mT>m.
4. Oa tanA = cot B òWo A Am{U B cKwH$moZ Amho. Va {gÜX H$am, A + B = 90o.

5. Oa A, B Am{U C ho {ÌH$moU ABC Mo Am§V[aH$ H$moZ Amho. Va XmIdm H$s,

A B Ctan cot
2 2
+⎛ ⎞ =⎜ ⎟

⎝ ⎠

6. sin 75o + cos 65o cm  0o Am{U 45o H$moZm_Yrc {ÌH$moU{_Vr` JwUmoÎmamV ì`º$ H$am.
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11.511.511.511.511.5 zÌG.m nTz^Vq` zZË` g^mZVm zÌG.m nTz^Vq` zZË` g^mZVm zÌG.m nTz^Vq` zZË` g^mZVm zÌG.m nTz^Vq` zZË` g^mZVm zÌG.m nTz^Vq` zZË` g^mZVm (((((TTTTTRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRICRIGONOMETRIC     IDENTITIESIDENTITIESIDENTITIESIDENTITIESIDENTITIES)))))

g_rH$aUmVrc McmÀ`m gd© qH$_VrgmR>r J{UVr` g_rH$aU gË` R>aVo. ̀ mg {ZË` g_mZVm
åhUVmV. ho Amnë`mcm _m{hV Amho.

CXmhUmW© (a + b)2 = a2 + b2 + 2ab hr {ZË`g_mZVm Amho.
`mM à_mUo {ZË` g_mZVm g_rH$aUmV Agcoë`m, H$moZmÀ`m {ÌH$moUm{_Vr` JwUmoÎmamcm {ÌH$moU{_Vr`
{ZË` g_mZVm åhUVmV. hr {ZË` g_mZVm Ë`mVrc H$moZm§À`m gd© {H$§_VrgmR>r gË` R>aVo

òWo AmnU {ÌH$moU{_Vr` JwUmoÎmamg Ë`mda AmYmarV Cacoë`m§Zm gmYZma AmhmoV.
J¥hrV Yam H$s, ABC hm H$mQ>H$moZ {ÌH$moU Amho Am{U B H$mQ>H$moZ Amho.
nm`WmoJmogaÀ`m à_ò mdéZ
 AB2 + BC2 = AC2 ....(1)

àË òH$ nXmg AC2 Zo ^mJwZ

2 2 2

2 2 2
AB BC AC
AC AC AC

⇒ + = òVo.

åhUOoM 
2 2 2AB BC AC

AC AC AC
⎡ ⎤ ⎡ ⎤ ⎡ ⎤+ =⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦ ⎣ ⎦

åhUOo (cos A)2 + (sin A)2 = 1

òWo gmYmaUVm:  cos2A À`m EodOr (cos A)2 Ago {c{hVmV.
åhUOo (cos A)2 = cos2A (cos A2 Ago {chþ Z ò )

∴ darc g_rH$aU cos2 A + sin2A = 1 Amho.
AmnUmg {Xcoë`m g_rH$aUmV A Mc (H$moZ) AgwZ darc g_rH$aUmV A À`m gd© qH$_VrgmR>r

gË` R>aVo.
åhUwZ darc g_rH$aU ho {ÌH$moU{_Vr` {ZË` g_mZVm Amho.

cos2A + sin2A = 1

Xþgè`m {ÌH$moU{_Vr` {ZË` g_mZVm H$S>o nmhþ.
g_rH$aU (1) déZ

AB2 + BC2 = AC2

2 2 2

2 2 2
AB BC AC
AB AB AB

⇒ + = (àË òH$ nXmg AB2 Zo ^mJë`mg)

C

A

B

C

A

B
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2 2 2AB BC AC

AB AB AB
⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

åhUOoM 1 + tan2 A  = sec2A
Aem[aVrZo(1)cm BC2 Zo ^mJë`mg cot2A + 1 = cosec2A òVo.
darc {ZË` g_mZVoMm dmna H$éZ àË òH$ {ÌH$moU{_Vr` JwUmoÎmamg Xþgè`m JwUmoÎmamV ì`º$

H$aVm òVo. Oa AmnUmg JwUmoÎmamMr qH$_V _m{hV Agë`mg `m {ZË` g_mZVodéZ AmnU BVa gd©
JwUmoÎmao _m{hV H$aVm òVo.

     zdMma G.am - MMm© G.amzdMma G.am - MMm© G.amzdMma G.am - MMm© G.amzdMma G.am - MMm© G.amzdMma G.am - MMm© G.am

  gd© {ZË` g_mZVm 00 < A < 900 gmR>r gË` Amho H$m? Oa Zgoc Va Vo A À`m H$moUË`m qH$_VrgmR>r gË` Amho?
l sec2 A − tan2A = 1 l cosec2A − cot2A = 1

hn G.amhn G.amhn G.amhn G.amhn G.am

(i) Oa sin C = 
15 ,
17  Va cos C H$mT>m (ii)    Oa tan x = 

5 ,
12 Va sec x H$mT>m.

(iii) Oacosec θ = 
25
7  Va cot θ H$mT>m.

     à`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.amà`ËZ G.am

Imcrc [H§$_Vr _m{hV H$am Am{U Vw_À`m CÎmamMo g_W©Z H$am.

(i)
2 o 2 o

2 o 2 o
sin 15 sin 75
cos 36 cos 54

+
+

(ii) sin 5o cos 85o + cos5o sin 85o

(iii) sec 16o  cosec 74o − cot 74o tan 16o.

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-13.  {gÜX H$am H$s, cot θ + tan θ = sec θ  cosec θ.

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. : S>mdr ~mOw = cot θ + tan θ

cos sin
sin cos

θ θ
= +

θ θ
(H$m ?)

2 2cos sin
sin cos

θ + θ
=

θ θ
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1
sin cos

=
θ θ (H$m ?)

1 1 cosec sec
sin cos

= = θ θ
θ θ

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-14.  {gÜX H$am H$s,tan2θ + tan4θ = sec4θ − sec2θ (θ≠90°)

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  S>mdr ~mOw= tan2θ + tan4θ
= tan2θ (1 + tan2θ)
= tan2θ . sec2θ (H$m ?)
= (sec2θ − 1) sec2θ (H$m ?)

= sec4θ − sec2θ = COdr ~mOw

CXmhaTCXmhaTCXmhaTCXmhaTCXmhaT-15.  {gÜX H$am  1 cos
1 cos

+ θ
− θ

 = cosec θ + cot θ ; (0°<θ<90°)

gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG.gmnS>dTwG. :  S>mdr ~mOw  = 
1 cos
1 cos

+ θ
− θ

( (1 cos )+ θ  Zo JwUwZ Am{U ^mJwZ)

     
1 cos 1 cos.
1 cos 1 cos

+ θ + θ
=

− θ + θ

     
2

2
(1 cos )
1 cos

+ θ
=

− θ

     
2

2
(1 cos )

sin
+ θ

=
θ

(H$m ?)

     
1 cos

sin
+ θ

=
θ

1 cos cosec cot
sin sin

θ
= + = θ + θ =

θ θ
COdr ~mOw

               Aä`mgAä`mgAä`mgAä`mgAä`mg 11.4 11.4 11.4 11.4 11.4

1. Imcrc qH$_Vr _m{hV H$am.
(i) (1 + tan θ + sec θ) (1 + cotθ − cosec θ)

(ii) (sin θ + cos θ)2 + (sin θ − cos θ)2

(iii) (sec2θ − 1) (cosec2θ −1)

SCERT TELA
NGANA



dJ© 10 dm J{UV2 9 62 9 62 9 62 9 62 9 6

Vnc§JmZm emgZmV\}. ^mn\.V zdVaT 2020-21

2. {gÜX H$am (cosec θ − cot θ)2 = 
1 cos
1 cos

− θ
+ θ

 XmIdm.

3.
1 sin A sec A tan A
1 sin A

+
= +

−
XmIdm.  (0°<θ<90°)

4.
2

2
2

1 tan A tan A
cot A 1
−

=
−

XmIdm. (0°<θ<90°)

5.
1 cos tan .sin

cos
− θ = θ θ

θ
 XmIdm. (0°<θ<90°)

6. gai én ÚmsecA (1 − sinA) (secA + tanA)

7. (sinA + cosec A)2 + (cosA + secA)2 = 7 + tan2A + cot2A {gÜX H$am
8. (1 −  cos θ) (1 +cosθ) (1 + cot2θ) gai én Úm.
9. Oa secθ + tan θ = p Va secθ −  tan θ  Mr qH$_V {H$Vr?

10. Oa cosec θ + cot θ = k Va {gÜX H$am cos θ  = 
2

2
k 1
k 1

−
+

          EnpÀN>G. Aä`mg
     [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1. cot cos cosec 1
cot cos cosec 1

θ − θ θ −
=

θ + θ θ +
 {gÜX H$am.

2.  sin cos 1 1
sin cos 1 sec tan

θ − θ +
=

θ + θ − θ − θ
 {ZË` g_mZVoMm sec2 θ = 1 + tan2 θ{gÜX H$am.

3. (cosec A − sin A) (sec A − cos A) = 
1

tan A cot A+
{gÜX H$am.

4.
21 sec A sin A

secA 1 cos A
+

=
−

{gÜX H$am.

5.  
22

2
2

1 tan A 1 tan A tan A
1 cot A1 cot A

⎛ ⎞+ +⎛ ⎞= =⎜ ⎟⎜ ⎟ ⎝ ⎠−+⎝ ⎠ {gÜX H$am.

6.  (sec A 1) (1 cos A)
(sec A 1) (1 cos A)

− −
=

+ +
 {gÜX H$am.
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          AmnT G.m` MMm© Gn.cq.

   1.  ABC H$mQ>H$moZ {ÌH$moUmV H$moZ B hm H$mQ>H$moZ Amho.

sin A

   2.
1 1 sin A 1cosecA ; secA ; tan A ; tan A

sin A cos A cos A cot A
= = = =

   3. Oa cKwH$moZmMo EH$ {ÌH$moUm{_Vr` JwUmoÎma _m{hV Agoc Va H$moZmMo BVa {ÌH$moUm{_Vr`
JwUmoÎmao _m{hV H$é eH$Vmo.

   4.  0o, 30o, 45o, 60o Am{U 90o _mnmÀ`m H$moZmMo {ÌHo$mU{_Vr` JwUmoÎmamÀ`m [H§$_Vr

   5. sin A qH$dm cos A  Mr qH$_V 1 noúmm _moR>r ZgVo. sec A qH$dm cosec A  (A≠90°)  Mr qH$_V
Zoh_r 1noúmm _moR>r qH$dm g_mZ AgVo.

   6. sin (90o− A) = cos A, cos (90o− A) = sin A

tan (90o− A) = cot A, cot (90o− A)  = tan A

sec A (90o− A) = cosec A, cosec (90o− A) = sec A

   7. sin2 A + cos2 A = 1

sec2 A − tan2 A = 1 Vo  0o < A < 90o gmR>r
cosec2 A − cot2 A = 1 Vo  (0o < A < 90ogmR>r)

A H$moZmMr {déÜX ~mOw
H$U©

A H$moZmMr cJVMr ~mOw
H$U©

cos A

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

V¶ma H$aUoV¶ma H$aUoV¶ma H$aUoV¶ma H$aUoV¶ma H$aUo

{ÌH$moUm{‘VrMr JwUmoÎmao - ‘moOnÅ>r Am{U Vº$m V¶ma H$aUo {d{dY H$moZmgmR>r {ÌH$moUm{‘VrÀ¶m
JwUmoÎmamÀ¶m doJdoJù¶m qH$‘Vr Xe©{dUo.Bï>rH$mMrVrMo EHw$U n¥îQ>’$i Am{U KZ’$i ho
OmñVrV OmñV Agoc.
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dJ© 10 dm J{UV

(Applications of  Trigonometry)
12 {ÌG$moUm{_VqLo Bm_moNZ
XRm

12.1  12.1  12.1  12.1  12.1  àñVmdZm
OJmVrc gdm©V C§M nd©V _mD§$Q> EìhaoñQ> Amho. Ë`mMr C§Mr 8848 _rQ>a Amho. ho AmnU

B{VhmgmV {eH$cmo.
Am{Xcm~mX {OëømVrc Hw§$Q>mcm nmÊ`mMm Y~Y~m Am§Y«àXoemVrc gdm©V C§M Z¡g{J©H$ nmÊ`mMm

Y~Y~m Amho. Ë`mMr C§Mr 147 {\$Q> Amho.
_moOÊ`mÀ`m Q>onMm Cn`moJ H$éZ C§Mr _moOZo eŠ` Amho H$m? Vwåhr Vw_À`m emioÀ`m B_maVrMr

C§Mr qH$dm Vw_À`m emioVrc gdm©V C§M PmS>mMr C§Mr _moOw eH$Vm H$m?

H$mhr CXmhaUmìXmao g_OwZ KoD$ `m. {dO`mcm VmS>mÀ`m
PmS>mMr C§Mr H$mT>m`Mr Amho. {VZo PmS>mMo gdm©V C§M q~XþMo
ñWmZ {ZpíMV Ho$co. {VZo PmS>mMm gdm©V daMm q~Xþ Am{U
S>moù`m§Zm OmoS>Umè`m aofoMr H$ënZm Ho$cr.

`m aofocm Ñï>raofm åhUVmV. VrZo {VMo S>moio Am{U PmS>mnmgwZ
úmrVrO g_m§Va aofoMr H$ënZm Ho$cr.

òWo ÑîQ>raofm, úmrVrO g_m§Va aofm Am{U PmS>mnmgwZ EH$
H$mQ>H$moZ {ÌH$moU V`ma Pmcm. PmS>mMr C§Mr _m{hV H$aÊ`mgmR>r
{Vcm `m {ÌH$moUmMr ~mOw Am{U H$moZ _m{hV H$aÊ`mMr JaO
Amho.

Ñï>raofm hr úmrVrO g_m§Va aofoÀ`m da Amho. Ñï>raofm
Am{U úmrVrO g_m§Va aofo_Yrc H$moZmg CÞV H$moZ åhUVmV.
angle of elevation”.

θLi
ne

 o
f s

ig
ht

Angle of 
elevation
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{ÌH$moU{_VrMo Cn`moOZ

g_Om Vwåhr emioÀ`m
B_maVrda C ô AmhmV Am{U Vwåhr
C ô Agcoë`m B_maVr nmgwZ Imcr
Agcoë`m ~moadoc _Yrc A§Va
_m{hV H$aÊ`mgmR>r Vwåhmcm
~moadocÀ`m nm`mMo {Z[aúmU Ho$co
nm{hOo.

AmVm, Ñï>raofm hr {úmVrO
g_m§Va aofoÀ`m Imcr Amho.

òWo Ñï>raofm Am{U {úmVrO g_m§Va aofo_Yc H$moZmcm AdZV H$moZ åhUVmV angle of depression.”

nmhUr H$aÊ`mgmR>r {H$Ë òH$ eVH$mnwdu {ÌH$moU{_VrMm Cn òmJ H$arV Amco Amho. Vo nmhUr H$aVm§Zm
CÞV Ho$mZ Am{U AdZV H$moZ _m{hV H$aÊ`mgmR>r {X`moS>cmB©Q> `m CnH$aUmMm dmna H$arV hmoVo.
_moR>çm àH$ënmMr nmhmUr H$aÊ`mgmR>r 19 ì`m eVH$mV _hmZ {ÌH$moU{_Vr` gd} `m ZmdmImcr XomZ
_moR>o {X`mS>cmB©Q> ZmdmMo CnH$aUo V`ma Ho$co. 1852 _Yrc nmhUrZwgma OJmVrc gdm©V C§M {eIa
{h_mc`mV emoY cmdcm. 160 {H$._r. A§VamdéZ g^modVmcr Agcoë`m ghm {d{dY H|$ÐmdéZ
{eIamMr C§Mr _m{hV Ho$cr. 1856 _Ü ò ga OmO© EdaoñQ> ho Zmd {eIamg {Xco. gd© àW_ Ë`m§Zr
Cn`moJ Ho$coë`m {X`moS>cmB©Q> cm XohamXþZ ̀ oWrc å ẁPr`_ Am°\$ gd} Am°\$ B§{S>`m, ̀ oWo àXe©Zmg R>odco.

12.2 12.2 12.2 12.2 12.2 àíZ gmoR>{dÊ_mgmR>q AmG¥$Ë_m G$mT>Uo(DDDDDRAWINGRAWINGRAWINGRAWINGRAWING F F F F FIGURESIGURESIGURESIGURESIGURES     TTTTTOOOOO S S S S SOLOLOLOLOLVEVEVEVEVE P P P P PROBLEMSROBLEMSROBLEMSROBLEMSROBLEMS ) ) ) ) )

AmnU Ooìhm C§Mr Am{U A§VamMo àíZ gmoS>{dVmo. Voìhm Imcrc Jmoï>r cúmmV KoVë`m nm{hOo.
(i) Q>m°da, PmS>, B_maVr, OhmO, nd©Vo BË`mXr§Zm J{UVmV gwc^VogmR>r aofr` åhUwZ J¥hrV Yaco

nm{hOo.
(ii) CÞV H$moZ [H§$dm AdZV H$moZ hm {úmVrO g_m§Va aofoÀ`m AmYmdéZ KoVmco nm{hOo.
(iii) {Z[aúmUmMr C§Mr J{UVmV {Xcr Zgoc Va Ë`mg gmoSw>Z XoUo.

Ooìhm AmnU CÞV H$moZ qH$dm AdZV H$moZmdéZ C§Mr Am{U A§VamMr _m{hVr H$mT>Vmo. Voìhm
Vr ŵ{_{VarË`m {Xgcr nm{hOo. C§Mr Am{U A§VamgmR>r AmH¥$Vr H$mT>cr nm{hOo. Á`mdéZ AmnUmg
àíZ gmoS>{dÊ`mg _XV {_iVo. H$mhr CXmhaUo nmhþ `m.

BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-1. EH$m {Z[aúmH$mnmgwZ d {_Q>a A§Vamda Agcoco Šcm°H$ Q>m°daÀ`m daÀ`m ^mJmda oα

Mm AdZV H$m|Z hmoVmo. `mgmR>r AmH¥¥$Vr H$mT>m.

θ
Horizontal line

Angle of depression

Line of sight
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dJ© 10 dm J{UV

θ1

θ2

θ2
θ2

θ1

θ2

E

D

A

B

C

h

β

β

gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : AmH¥$Vr Imcr XmI{dcr Amho.

BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-2.   [aH$s̈Zo n{hë`m _Oë`mdarc ~mcŠZr nmgwZ O_rZrda Agcoë`m \w$cmH$S>o nm{hco
AgVm βo Mm AdZV H$moZ V`ma homVmo. Ë`m B_maVrÀ`m nm{hë`m _Oë`mMr C§Mr x  {_Q>a Amho. `m
_m{hVrgmR>r AmH¥$Vr H$mT>m.
gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ :

òWo ∠DAC = ∠BCA = β (H$m?)

BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-3.   EH$m _moR>çm XomarÀ`m gmhmæ`mZo EH$ _moR>m \w$Jm hdoV CS>V Amho. EH$m B_maVrda
Agcoë`m ì`º$sZo Ë`m \w$½`mH$S>o nm{hco Voìhm θ1  CÞV H$moZ V`ma Pmcm Am{U XmoarÀ`m ImcÀ`m
^mJmH$S>o nm{hco AgVm θ2 AdZV H$moZ V`ma Pmcm. Ë`m B_maVrMr C§Mr h _rQ>a Amho. `m
_m{hVrgmR>r AmH¥$Vr H$mT>m.
gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : AmnU nm{hcmV
∠BDA = ∠DAE. (H$m?)

d

α

d

α

A

B C

β

β
B

x

C

AD
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{ÌH$moU{_VrMo Cn`moOZ

 ho G$am ho G$am ho G$am ho G$am ho G$am

  1. Imcrc g§X^m©gmR>r AmH¥$Ë`m H$mT>m.
(i) EH$ ì`º$s α AdZV H$moZ H$arV Agcocm EH$ nV§J CS>{dV Amho. Ë`mÀ`m

hmVmnmgwZ n§VJm n ª̀VÀ`m XmoarMr cm§~r ‘ ’Amho.
(ii) EH$m ì`º.$sZo Z{XÀ`m XmoÝhr {H$Zmè`mH$S>o nm{hco AgVm θ1 Am{U θ2 ho XmoZ

AdZV H$moZ PmS>mdéZ V`ma Pmco.(θ1 < θ2 ) Ë`m PmS>mMr C§Mr h Amho. Vo ZXrÀ`m
~mOwcm Amho. Ë`m ZXrMr é§Xr ‘d’ Amho.

{dLma G$am-LLm© G$am.{dLma G$am-LLm© G$am.{dLma G$am-LLm© G$am.{dLma G$am-LLm© G$am.{dLma G$am-LLm© G$am.

  1. Vw_À`m emioÀ`m B_maVrÀ`m nm`Ï`mer d _rQ>a A§Vamda Agcoë`m q~XþnmgwZ B_maVrÀ`m
daÀ`m ^mJmH$S>o nm{hco AgVm α Mm CÞV H$moZ V`ma homVmo. B_maVrMr C§Mr _m{hV
H$aÊ`mgmR>r H$moUË`m {ÌH$moU{_Vr` JwUmoÎmamMm dmna H$amc?

  2. x  {_Q>a cm§~rMr EH$ {eS>r q^Vrda {Vanr R>odcocr Amho. Vr O_rZrer θ Mm H$moZ H$aVo.
Va {eS>rMm ñne© hmoUmè`m q~XþMr C§Mr _m{hV H$aÊ`mgmR>r H$moUË`m {ÌH$moU{_Vr`
JwUmoÎmamMm dmna H$amc?

AmVm n ª̀V AmnU {Xcoë`m g§X^m©À`m AmH¥$Ë`m H$mT>Uo `mMr MMm© Ho$cr. AmVm AmnU C§Mr
Am{U A§Va H$go H$mT>m`Mo `mMr MMm© H$é.
BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-4.  EH$ _wcJm {dOoÀ`m Im§~mÀ`m nm`Ï`m nmgwZ 8 _rQ>a A§Vamda Agcoë`m q~XþnmgwZ
{dOoÀ`m Im§~mÀ`m daÀ`m Q>moH$mH$S>o nm{hco AgVm. 60º  CÞV H$moZ V`ma hmoVmo. Ë`m Im§~mMr C§Mr
H$mT>m?

gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : AmH¥$VrdéZ {ÌH$moU OAB nmgwZ
OB = 8 _r.
∠AOB = 60º
g_Om Im§~mMr C§Mr = AB = h _r.

(∠AOB  ΔOAB _Ü ò AmnUmg AmgÞ ~mOw _m{hV Amho. {déÜX ~mOw _m{hV H$aÊ`mMr JaO Amho.
åhUwZ {ÌH$moUm{_Vr` JwUmoÎma “tan”  KoD$Z àíZ gmoS>{dVm òVo.).

tan 60º = 
AB
OB

3
8
h

=              8 3h m= _r.

O B

A

60º

8 m

h
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P O

B A
45º

50 m

45º

BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-5.  EH$m hocrH$m°ßQ>a _Ü ò Agcocm amO|Xa O_rZrda Agcoë`m ì`º$scm nm{hOo Voìhm  45º
AdZV H$moZ V`ma hmoVmo. O_rZrdéZ 50 _rQ>a C§Mr da hocrH$m°ßQ>a CS>V Agë`mg Vmo ì`º$s {H$Vr
A§Vamda Amho.
gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : AmH¥$VrdéZ {ÌH$moU OAB_Ü ò

OA = 50 _r.

POB∠  = ABO∠  = 45º  (H$m ?)

OB = amO|Xa nmgwZ ì`º$sMo A§Va = x.

({ÌH$moU OBA∠  Mr {déY ~mOw _m{hV Amho. OAB {ÌH$moUmV H$U© OB _m{hV H$aÊ`mMr JaO
Amho. åhUwZ JwUmoÎma “sin” J¥hrV Yé.)

sin 45º = 
OA
OB

1 50
2 x

=

50 2x =  _r.
( amO|Xa nmgwZ50 2   _r. A§Vamda Vmo ì`º$s Amho.)

          Aä_mg - 12.1 - 12.1 - 12.1 - 12.1 - 12.1

1. O_rZrda EH$ Q>m°da gai C ô Amho. Q>m°daÀ`m nm`Ï`m nmgwZ 15 _rQ>a A§Vamda Agcoë`m
q~XþnmgwZ Ë`m Q>m°daÀ`m daÀ`m Q>moH$mer 45º Mm CÞV H$moZ hmoVmo. Ë`m Q>m°daMr C§Mr {H$Vr
Amho?

2. dmXimZo EH$ PmS> _moS>co Am{U _moS>ë`m_wio PmS>mMm e|S>m O_rZrda Q>oH$cm Voìhm O{_Zrer
30º H$moZ H$aVmo. PmS>mMm ~w§Ym Am{U PmS>mÀ`m e|S>çm_Yrc A§Va 6_r. Amho. PmS>
nS>Ê`mnwdu Ë`mMr C§Mr H$mT>m?

3. EH$m nmH©$ _Ü ò _wcm§Zm IoiÊ`mgmR>r H§$ÌmQ>YmaH$m§Zr EH$ KganÅ>r V`ma H$aÊ`mMo R>a{dco.
Vr 2 _r. C§Mrda O_rZrer 30º Mm H$moZ H$arc Aem[aVrZo V`ma Ho$co. Va Ë`m KganQ²>Q>rMr
cm§~r {H$Vr amhrc?

4. gH$mir 7 dmOVm 15 {_Q>a C§M Im§~mMr gmdcr 5 3  _rQ>a Amho. Ë`m doir gẁ ©{H$aUm§Zr
O_rZrer Ho$cocm CÞV Ho$mZ H$m` hmoB©c?

5. 10 _r. C§Mr Agcoë`m EH$m Im§~mcm VrZ XmoarÀ`m gmhmæ`mZo gai C ô H$am`Mo Amho.
àË òH$ Xmoar Ë`m Im§~mer 30º Mm Ho$mZ H$aVo Va Ë`m XmoarMr cm§~r H$m` Agoc?

x
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6. g_Om Vwåhr EH$m B_maVrÀ`m 6 _r. C§MrdéZ O_rZrdarc EH cúm gmYÊ`mgmR>r ~mU
gmoS>V AgVm§Zm Vmo 60º Mm AdZV H$moZ H$aVmo. Va Vwåhr Am{U Ë`m dñVw _Yrc A§Va H$m`
Amho?

7. 9 _r. C§MrÀ`m EH$m {dOoÀ`m Im§~mda BcoŠQ́>rH$er`Zcm {dOoMm OmoS> XþéñVr H$am`Mm Amho.
Ë`mcm ho H$m_ H$aÊ`mgmR>r Im§~mÀ`m daÀ`m Q>moH$mnmgwZ 1.8 _r. Imcr `mdo cmJVo. Ë`mZo
MT>Ê`mgmR>r dmnacocr {eS>r O_rZrer 60º H$moZ H$aVo. Va Ë`m {eS>rMr cm§~r {H$Vr?
{eS>rÀ`m Am{U Im§~mÀ`m nm`Ï`m _Yrc A§Va H$m` hmoB©c?

8. EH$m Zmdocm ZXr nma H$am`Mr Amho. ZXrÀ`m àdmhm_wio Ë`m ZXrÀ`m {H$Zmè`mda  60º Mm
H$moZ H$aUmar Zmd 600 _rQ>a àdmg Ho$ë`mda Vr Xþgè`m {H$Zmè`mda nmohmoMVo. Va Ë`m
ZXrMr é§Xr {H$Vr?

9. 1.8 _r.C§Mr Agcocm EH$ {Z[aúmH$ EH$m VmS>mÀ`m PmS>mnmgwZ 13.2 _r. A§Vamda Amho.
Ë`mÀ`m S>moù`m nmgwZ
PmS>mÀ`m e|S>çmer Ho$cocm
CÞV H$moZ  45º Amho.
Va Ë`m VmS>mÀ`m PmS>mMr
C§Mr {H$Vr Agoc?

10. ~mOwÀ`m. AmH¥$Vr AC
= 6 go._r.AB = 5
go._r. Am{U BAC∠
= 30º Va {ÌH$moUmMo úmoÌ\$i H$mT>m.

12.3 12.3 12.3 12.3 12.3 XmoZ {ÌG$moUmLq gmoR>dUwG$ (SSSSSOLUTIONOLUTIONOLUTIONOLUTIONOLUTION     FORFORFORFORFOR T T T T TWOWOWOWOWO T T T T TRIANGLESRIANGLESRIANGLESRIANGLESRIANGLES ) ) ) ) )

AmnU EH$ {ÌH$moU Agcoco
àíZ gmoS>{dco XmoZ {ÌH$moU Agcoë`m
àíZm§Mr gmoS>dUwH$ H$er amhrc?

g_Om Vwåhr PmS>mÀ`m EH$m
~mOwcm C ô Amho. Vwåhmcm doJdoJù`m
{R>H$mUmdéZ Ë`m PmS>mMo {Z[aúmU
H$éZ Ë`mMr C§Mr H$mT>m`Mr Amho.
ho H$go H$amc?
g_Om Vwåhr VmS>mÀ`m PmS>mÀ`m
e|S>çmH$S>o nm{hco AgVm.45º Mm
CÞV H$moZ hmoVmo. Vwåhr PmS>mnmgwZ
11 _rQ>a  Xþa gaH$co AgVm CÞV
H$moZ ~XcwZ 30º homVmo.

45º30ºA C
B

D

E1E

A
30º

6 cm

5 cm

C

B
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D

BA
30º

h

45º
C

11 m

EF

PmS>mMr C§Mr AmnU H$er H$mT>w Vo nmhþ
AmH¥$VrdéZ

AB = 11 _r
CAD∠  = 30º

CBD∠  = 45º
g_Om VmS>mÀ`m PmS>mMr C§Mr CD = h _r.

       Am{U BC Mr cm§~r = x
AC = 11 + x

{ÌH$moU BDC déZ

tan 45º = 
DC
BC

1 3
3

h x h
x

= ⇒ = ...(1)

{ÌH$moU ADC déZ

tan 30º = 
DC
AC

1
113

h
x

=
+

11
3

xh +
=

11
3 3

hh = +

 
11

3 3
hh − =

( )3 1 11
3 3

h
−

=

( )
11
3 1

h =
−

  _rQ>a

gwLZmgwLZmgwLZmgwLZmgwLZm : VmS>mÀ`m PmS>mMr EHw$U C§Mr CD + CE  Amho. `mV CE = AF hr _wcrMr C§Mr Amho.
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BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-6. 30 _rQ>a C§M _§{XamÀ`m XomÝhr ~mOwcm XomZ ì`º$s AmhoV. Ë`m§Zr _§{XamÀ`m daÀ`m Q>moH$mH$S>o
nm{hë`mg AZwH«$_o 30º Am{U 60º CÞV H$moZ V`ma hmoVmo. Ë`m XmoZ ì`º$s_Yrc A§Va _m{hV H$am.

gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : BD  _§XramMr C§Mr = 30 _r.
EH$m ì`º$sZo [Z[aúmU Ho$cocm CÞV H$moZ ∠DAB = 30º

Xþgè`m ì`º$sZo {Z[aúmU Ho$cocm CÞV H$moZ ∠BCD = 60º

g_Om n{hcm ì`º$s Am{U _§{Xam_Yrc A§Va  AD = x Am{U Xþgam ì`º$s d _§{Xam_Yrc A§Va CD
= d

ΔBAD déZ ΔBCD déZ

tan 30º = 
BD
AB tan 60º =

BD
d

1 30
3 x
= 303

d
=

30 3x =  .......... (1)
30

3
d =  .......... (2)

(1) Am{U (2) déZ XmoZ ì`º$s_Yrc A§Va  = BC + BA = x + d

30 30 4 12030 3 40 3
3 3 3

×
= + = = =  _rQ>a

BXmhaUBXmhaUBXmhaUBXmhaUBXmhaU-7.  EH$m Q>m°daÀ`m nm`Ï`mn ª̀V EH$ gai _hm_mJ© OmVmo. am_æ`m Q>m°da déZ C^m amhþZ
EH$m H$maMo {Z[aúmU Ho$ë`mg 30º Mm AdZV Ho$mZ V`ma hmoVmo. Vr H$ma EH$ g_mZ doJmZo Ë`m
Q>m°daÀ`m nm`Ï`mH$S>o ̀ Vo AgVm§Zm ghm g§Ho$XmZ§Va Ë`m H$maMm AdZV H$moZ 60º AmT>iwZ Amcm. Va
`m q~Xþ nmgwZ Vr H$ma Q>m°daÀ`m nm`Ï`mer {H$Vr doimV nmohmoMVo Vo H$mT>m?

gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$gmoR>dUwG$ : g_Om H$ma Zo 6 goH§$XmV nma Ho$coco = AB = x _rQ>a
Q>m°daMr C§Mr CD = h _rQ>a

H$maZr àdmg Ho$coco Cacoco A§Va BC = d _rQ>a
Am{U AC = AB + BC = (x + d) _rQ>a

∠ADP = ∠DAP = 30º (H$m?)

∠BDP = ∠DBP = 60º (H$m?)

 ΔBCDdéZ

x
30º 60º

d
A

B

C

D
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PD

B A
30º

h

60º
C

d

30º
60º

CDtan 60º
BC

=

      3 h
d

=

3h d=          ...(1)

ΔACD déZ

CDtan 30º
AC

=

1
( )3

h
x d

=
+

( )
3

x dh +
= ...(2)

(1) & (2) déZ

3
3

x d d+
=

  x + d = 3d

x = 2d

2
xd =

‘x’ {_Q>a A§Va àdmg H$aÊ`mgmR>r cmJcocm doi = 6 g|.
‘d’  {_Q>a A§Va àdmg H$aÊ`mgmR>r cmJcocm doi

åhUOoM 2
x _rQ>a= 3 g|H$X

          Aä_mg - 12.2 - 12.2 - 12.2 - 12.2 - 12.2

1. EH$m añË`mÀ`m ~mOwcm EH$ TV Q>m°da gai C ô Amho. Q>m°daÀ`m {déÜX ~mOwdarc q~XþnmgwZ
{Z[aúmU Ho$ë`mg Q>m°daÀ`m Q>moH$mer 600Mm CÞV H$moZ V`ma hmoVmo. `m q~XþnmgwZ 10 _r. Xþa
A§Vamda Agcoë`m Xþgè`m q~Xþ Am{U `m Q>m°daÀ`m nm`Ï`mcm aofoZo OmoS>ë`mg Ë`m Q>m°daÀ`m
daÀ`m Q>moH$mer V`ma hmoUmam CÞV H$moZ 30º Amho. Va Ë`m Q>m°daMr C§Mr Am{U añË`mMr é§Xr
_m{hV H$am.
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2. 1.5 _rQ>a C§Mr Agcocm EH$m _wcmZo 30 _rQ>a C§Mr Agcoë`m EH$m _§XramÀ`m daÀ`m Q>moH$mcm
H$mhr A§VamdéZ n{hco. Vmo _§XramH$S>o g_moa MmcV Joë`mg _§{XamÀ`m H$igmer Ë`mÀ`m
S>moù`m§Zr Ho$cocm H$moZ 30º nmgwZ dmT>V 60º  homVmo. Va Ë`m§Zr Mmccoco A§Va H$mT>m.

3. EH$ nwVim 2 _r. C§M nm`mda C^m Amho. O_rZrdarc EH$m {~XþnmgwZ nwVù`mÀ`m daÀ`m
Q>moH$mer Ho$cocm CÞV Ho$mZ 60º Am{U ̀ mM q~XþnmgwZ nm`mÀ`m daÀ`m Q>moH$mer Ho$cocm CÞV
H$moZ 45º Amho Va Ë`m nwVù`mMr C§Mr H$mT>m.

4. EH$m B_maVrdéZ EH$m goc Q>m°daH$S>o nm{hco AgVm.60º Mm CÞV Ho$mZ Am{U Ë`mÀ`m
nm`Ï`mer 45ºMm AdZV H$moZ hmoVmo. Oa Ë`m B_maVrnmgwZ Q>m°daMo A§Va 7 _r. Amho Va
Q>m°daMr C§Mr H$mT>m?

5. 18 _r.cm§~rMr EH$ Vma {dOoÀ`m Im§~mcm ~m§Yë`mg Vr O_rZrer 30º Mm CÞV H$moZ H$aVo.
Vma _moR>r Agë`m_wio {VMm WmoS>m ^mJ H$mnwZ ~m§Yë`mg Vr O_rZrer 60º Mm CÞV H$moZ
H$aVo. Ë`m VmaoÀ`m H$mncoë`m ^mJmMr cm§~r H$mT>m?

6.  EH$m Q>m°daÀ`m nm`Ï`mnmgwZ B_maVrÀ`m N>Vmer Ho$cocm CÞV H$moZ 30º Am{U B_maVrÀ`m
nm`Ï`mnmgwZ Q>m°daÀ`m daÀ`m Q>moH$mer Ho$coco CÞV H$moZ 60º Amho. Oa Q>m°daMr C§Mr 30
_rQ>a Agoc Va B_maVrMr C§Mr _m{hV H$am?

7. 120 {\$Q> é§X añË`mÀ`m XomÝhr ~mOwcm g_mZ C§MrMo XomZ Im§~ C ô AmhoV. Ë`m XomZ
Im§~m_Yrc q~XþnmgwZ nm{hco AgVm. Ë`m Im§~mÀ`m daÀ`m Q>moH$mer AZwH«$_o 60º Am{U 30º
Mo CÞV H$moZ hmoVmV. Ë`m Im§~mMr C§Mr Ë`m Im§~mnmgwZ q~XþMo A§Va H$mT>m?

8. Q>m°daÀ`m EH$m gai aofodarc 4 _r. Am{U 9 _r. A§Vamda Agcoë`m XomZ [~§XþdéZ Q>m°daÀ`m
daÀ`m Q>moH$mer nwaH$ CÞV H$moZ V`ma homVmV. Ë`m Q>m°daMr C§Mr H$mT>m.

9. O_rZrda Agcoë`m A  q~XþnmgwZ EH$m OoQ> {d_mZmH$S>o nm{hë`mg 60º Mm CÞV H$moZ H$aVo.
15 goH§$XmZ§Va Vmo CÞV H$moZ ~XcV 30º Mm hmoVm. Oa Vo OoQ> {d_mZ 1500 3  _rQ>a pñWa
C§Mrda CS>V Agë`mg Ë`m OoQ> {d_mZmMm doJ H$mT>m. ( )3 1.732=

10. EH$m B_maVrÀ`m nm`Ï`mnmgwZ g_moarc Q>m°daÀ`m daÀ`m Q>moH$mer Ho$cocm CÞV H$moZ 30º
Amho. Q>m°daÀ`m nm`Ï`mnmgwZ B_maVrÀ`m N>Vmer Ho$cocm CÞV Ho$mZ 60º Amho. Va Q>m°da
Am{U B_maVrÀ`m C§MrMo JwUmoÎma H$m` Amho?
  EopÀN>G$ Aä_mgEopÀN>G$ Aä_mgEopÀN>G$ Aä_mgEopÀN>G$ Aä_mgEopÀN>G$ Aä_mg
     [hm Aä`mg n[aúmogmR>r Zmhr.hm Aä`mg n[aúmogmR>r Zmhr.hm Aä`mg n[aúmogmR>r Zmhr.hm Aä`mg n[aúmogmR>r Zmhr.hm Aä`mg n[aúmogmR>r Zmhr.]

1. 1.2 _r.C§M _wcrZo AmH$memV úmrVrO g_m§Va 88.2 _r.C§Mrda hdm ^acocm \$wJm gmoS>cm
{VÀ`m S>moù`mnmgwZ \w$½`mer Ho$cocm CÞV H$moZ 60º Mm Amho. H$mhr doim Z§Va Vmo H$moZ H$_r
hmoD$Z 30º Pmcm. `m H$mcmdYrV Ë`m \w$½`mZo àdmg Ho$coco A§Va H$mT>m?
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2. ‘h’  _rQ>a C§MrÀ`m PQ Q>m°danmgwZ H$mhr A§Vamda Agcocm {~Xþ  A nmgwZ qMH$sZo Q>m°da H$S>o
nm{hco Oa Vr A nmgwZ Q>m°daÀ`m nm`Ï`mH$S>o ‘d’ A§Va Mmcë`mg CÞV H$moZ A Odi 2 nQ>
hmoVmo Ooìhm Vr g_moa OmVo Voìhm Va {gÜX H$am.36h2 = 35d2.

3.  A, B Am{U C `m VrZ Zmdm EH$mM gai aofoV àdmg H$arV cmB©Q> hmD$g H$S>o ̀ oV Amho. Ë`m
ZmdmnmgwZ cmB©Q> hmD$gÀ`m daÀ`m Q>moH$S>o H$S>o nm{hco AgVm AZwH«$_o a, 2a, 3a CÞV H$moZ
V`ma homVmV. Oa  A Am{U B Zmdo_Yrc A§Va x Agoc Va Ë`m cmB©Q> hmD$gMr C§Mr {H$Vr
Agoc?

4. EH$m {XK© KZmH$ma H$n~moS>©À`m AmVrc ^mJmÀ`m cm§~r, é§Xr Am{U C§MrMo JwUmoÎma 1 :  2
: 1Amho `m H$n~moS>©_Yrc _moR>çm H$mR>rZo Ë`mÀ`m nm`mer Ho$cocm H$moZ {H$Vr Amho?

5. EH$ cmoI§S>r Jmocr` M|Sw>Mo KZ\$i 232848 go._r.3 Amho. Ë`mg {dVi{dë`mg 120oMm {ef©
H$moZ H$arV e§Hw$À`m AmH$mamV ~XcVmo. Va Ë`mMm nm`m Am{U C§Mr H$m` amhrc?

AmmU G$m_ LLm© Go$cq.

`m YS>çmV AmnU H$m` MMm© Ho$cr.

1. (i) EH$m dñVwdarc EH$m q~XþnmgwZ {Z[aúmH$mÀ`m S>moù`mcm OmoS>Umè`m gai aofocm Ñð>raofm
åhUVmV.

(ii) úmrVrO g_m§Va aofmÀ`mda, Ñï>raofm AgVmZm Ë`m_Yrc H$moZmg CÞV H$moZ åhUVmV.
`m g§X^m©V {Z[aúmUmMo S>moio Ë`m dñVwcm nmhmÊ`mgmR>r da H$amdo cmJVo.

(iii) úmrVrO g_m§Va aofoÀ`mImcr Ñï>raofm AgVm§Zm Ë`mnmgwZ V`ma homUmè`m H$moZmg AdZV
H$moZ åhUVmV. `m g§X^m©V {Z[aúmUmH$mcm dñVwH$S>o nmhÊ`mgmR>r S>moio Imcr H$amdo
cmJVo.

2. EH$m dñVwMr cm§~r, C§Mr qH$dm XomZ {^Þ dñVw_Yrc A§Va _m{hV H$aÊ`mgmR>r {ÌH$moU{_Vr`
JwUmoÎmamMm Cn`moJ H$amdm cmJVmo.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©

C§Mr Am{U A§Va ‘m{hV H$aUoC§Mr Am{U A§Va ‘m{hV H$aUoC§Mr Am{U A§Va ‘m{hV H$aUoC§Mr Am{U A§Va ‘m{hV H$aUoC§Mr Am{U A§Va ‘m{hV H$aUo

³cmoZmo‘rQ>a Mm Cn¶moJ H$éZ Q>m°da/PmS>/B‘maV ¶m§Mr C§Mr VgoM A§Va ‘m{hV H$am.
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13.1  13.1  13.1  13.1  13.1  àñVmdZm
Hw$_ma Am{U gwYm H°$a_ Ioim {df`r Imcrc MMm© H$aV Amho.

Hw$_ma : `m IoimV AmnU {OH§o$c Ago Vwcm dmQ>V Amho H$m?
gwYm : AmnU {OH§$Ê`mMo 50 % g§Yr Amho.
Hw$_ma : 50% g§Yr Amho, ho Vw H$go gm§Jw eH$Vo?

`m g§X^m©V gwYmMo {dYmZ {H$VnV gË` Amho. Ago Vwåhmcm dmQ>Vo
{Vcm {OH$Ê`mMr 50% g§Yr Amho H$m?
Aem àíZm§{df`r `m YS>çmV AmnU Aä`mg H$aUma AmhmoV. VgoM AmnU g§̂ dV, g§̂ mì`,

eŠ`Vmo BË`mXr gma»`m eãXmMm Aä`mg Am{U `m§Mm n[a_mU H$go _m{hV H$amdo `mMm Aä`mg nU
H$aUma AmhmoV. dñVwpñWVrV AË §̀V g§̂ mì` ~è`mMXm {ZpíMV Am{U AË §̀V Ag§̂ mì` Am{U ~aoMXm
AeŠ` KQ>Zm{df`r AmnU 9 ì`m dJm©V Aä`mg Ho$coco AmhmoV. g§Yr, gwX¡d Am{U EH$m {d{eï> doioV
EH$Xm KS>cocr KQ>Zm nwÝhm KS>ocM Ago Zmhr, ̀ m {df`r gwYm AmnU MMm© H$aUma AmhmoV. ̀ m YS>çmV
AmnU KS>Umè`m g§̂ dVoMo n[a_mU nmhUma AmhmoV.

`m àH$mao n[a_mU cm g§»`m _Ü ò Xe©{dUmè`m g§̂ mì`Vmg§̂ mì`Vmg§̂ mì`Vmg§̂ mì`Vmg§̂ mì`Vm åhUVmV.

13.1.1 13.1.1 13.1.1 13.1.1 13.1.1 g§^mì`Vm åhUOo H$m` ? (WWWWWHAHAHAHAHATTTTT     ISISISISIS P P P P PROBROBROBROBROBABILITYABILITYABILITYABILITYABILITY)))))

EH$ à`moJ {dMmamV KoD$, EH$m ZmUmë`m 1000 doim Q>m°g Ho$co Va N>mnm (heads) 455 doim
Am{U H$mQ>m (tail) 545 doim nS>co Oa AmnU N>mnm nS>Ê`mMo g§̂ d _m{hV
H$aÊ`mMm à`ËZ Ho$cm Va AmnU Ago åhUwZ eH$Vmo H$s, Vo 1000 n¡H$s 455 Amho

qH$dm 455
1000  qH$dm 0.455.

Agm à`moJ \$crVmcm AmYma H$éZ _moOë`mZo g§̂ mì`Vm cm à`moJrH$
g§̂ mì`Vm åhUVmV. `m à`moJmÀ`m A§XmOmcm EH$ à`moJ Am{U Ë`mg \$crVmMm
AmYma åhUOo hoM à`moJ nwÝhm 1000 doim Q>m°g Ho$ë`mda hoM g§̂ mì`Vm òB©cM
Ago Zmhr.

(Probability)13 g§^mì`Vm
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OJmVë`m doJdoJù`m ñWmZmdéZ doJdoJio cmoH$ hm à`moJ Ho$co Am{U N>mnm nS>Ê`mMo g§»`mMr
Zm|X Ho$cr.

CXmhaUmW© 18 ì`m eVH$mV \«|$M emók H$moåQ>o S>o ~\$Z `mZo EH$m ZmÊ`mcm 4040 doim Q>m°g

Ho$co Am{U 2048 doim N>mnm {_idco. `m g§X^m©V, N>mnm {_i{dÊ`mMo à`moJrH$ g§̂ mì`Vm 2048
4040

åhUOoM 0.507 Amho.
{~«Q>Z Mo Oo.B©. Ho$arM (J.E. Kerrich) `mZo EH$m ZmZo 10000 doim Q>m°g H$éZ 5067 N>mnm

nS>Ê`mMr Zm|X Ho$cr. `mg§X^m©V N>mnm {_i{dÊ`mMr g§̂ mì`Vm 5067
10000  = 0.5067 Amho.g§»`memók

H$mc© ng©Z(Karl Pearson) ̀ mZo EH$ ZmUo 24000 doim Q>m°g Ho$co Am{U 12012 doim N>mnm {_idco.
`m g§X^m©V N>mnm {_idÊ`mMo àm`moJrH$ g§̂ mì`Vm 0.5005 Amho.

hoM à`moJ AmnU 10 cmI doim qH$dm EH$ H$moQ>r doim H$éZ N>mnm nS>Ê`mMo g§̂ mì`Vm _m{hV
H$am`Mo Agoc Va Voìhm Vwåhmcm Ago dmQ>co H$s, Og Ogo ZmUo Q>m°g H$aÊ`mMr g§»`m dmT>V Amho.Vgo

N>mnm qH$dm H$mQ>m nS>Ê`mMo à`moJrH$ g§̂ mì`VmMr g§»`m 0.5 qH$dm 1
2  À`m Odi Odi Amho.

åhUOoM à`moJ Z H$aVm gd© n[a_mUmÀ`m AmYmamdéZ EH$ g§̂ mì`VoMm A§XmO AmnU H$é eH$Vmo.
`mcm VmËdrH$ g§̂ mì`Vm qH$dm gm§ñH¥$VrH$ g§̂ mì`Vm Ago åhUVmV. AmVm `m g§H$ënZo da

AmYmarV H$mhr JUrV nmhþ `m.
13.2 13.2 13.2 13.2 13.2 g§^mì`Vm - VmËdrH$ {ddaU g§^mì`Vm - VmËdrH$ {ddaU g§^mì`Vm - VmËdrH$ {ddaU g§^mì`Vm - VmËdrH$ {ddaU g§^mì`Vm - VmËdrH$ {ddaU (((((PPPPPROBABILITYROBABILITYROBABILITYROBABILITYROBABILITY - A T - A T - A T - A T - A THEORETICALHEORETICALHEORETICALHEORETICALHEORETICAL A A A A APPROACHPPROACHPPROACHPPROACHPPROACH)))))

Imcrc g§X ©̂ {dMmamV KoD. EH$ CÎm_ àVrMo ZmUo `mXþ©pÀN>H$nUo Q>m°g Ho$co.
Ooìhm AmnU ZmÊ`mcm CÎm_ àVrMo åhUcoco AmhmoV. åhUOoM ZmUo Q>m°g Ho$co Va XmoZ ~mOwÀ`m

ì`Vr[aº$ {VWo {Vgao H$mhr nS>Ê`mMr eŠ`Vm Zmhr. ZmÊ`mÀ`m `m JwUY_m©cm g_Vmoc åhUVmV.
`mXþ©pÀN>H$ nUo Q>m°g åhUOo H$mhr AS>Wim hmoD$ Z XoVm _moH$ù`m hmVmZo ZmÊ`mcm \o$H$Uo hmò . Aem
àH$maÀ`m  à`moJm§Zm `mÑÀN>rH$ à`moJ åhUVmV. òWo AmnU Vo Imcr H$go nS>oc `mMm {dMma Ho$cocm
Zmhr H$aU Oa aoVr _Ü ò Vo nS>cm Vo EH$m H$S>oda gwÜXm nSw> eH$Vo. `mgmR>r AmnU {ZînËVr, N>mnm
Am{U H$mQ>m g_g§̂ mì` Ago eãX dmnéZ Vo nmhþ eH$Vmo.

`m YS>çmVrc g§̂ mì`Vm ̀ m {df`r _m{hV H$am`Mo Agoc Va Amnë`mcm Ago g_Omdo cmJUma
H$s, gd© à`moJ g_g§̂ mì` {ZînÎmrMo AmhoV.
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ho H$amho H$amho H$amho H$amho H$am

  a. Imcrc n¡H$s H$moUVm à`moJ g_ g§̂ mì` {ZînÎmrMo Amho?
1. \$mgo \o$H$ë`m Z§Va 1, 2, 3, 4, 5 qH$dm 6 {_ioc
2. EH$m {nedrVwZ 5cmc, 4 {Zio Am{U 1 H$mim ~m°c {ZdS> H$aUo.
3. H°$a_ Ioim _Ü ò {dO`r hmoUo.
4. XmoZ A§H$s g§»`m_Ü ò EH$_ ñWmZmMm A§H$ 0, 1, 2, 3, 4, 5, 6, 7, 8 qH$dm 9 ̀ m n¡H$s AgVo
5. EH$m {nedrVwZ 10 cmc, 10 {Zio Am{U 10 H$mio ~m°c {ZdS> H$aUo.
6. Owc¡À`m EH$m {d{eï> {Xder nmD$g nS>Uo.

  b. àË òH$ à`moJmMr {ZînÎmr g_g§̂ mì` AgVo?
  c. g_ g§̂ mì` {ZînÎmrMo nmM Am{U g_ g§̂ mì` {ZînÎmr Zgcoco nmM CXmahU Úm.

               H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

  (i) EH$ ZmUo KoD$Z 50 doim, 100 doim, 150 doim Q>m°g H$am Am{U àË òH$ doim N>mnm qH$dm
H$mQ>m nS>Ê`mMr g§»`m ñdV§Ì nUo _moOm. Vwåhr Ho$coco {Z[aúmU Imcrc VŠË`mV ^am.

H«$.g à`moJmMr g§»`m N>mnm nS>Ê`mMr N>mß`mMr H$mQ>m nS>Ê`mMr H$mQ>mMr
g§»`m g§̂ mì`Vm g§»`m g§̂ mì`Vm

1. 50

2. 100

3. 150

Vw_À`m {ZXe©Umg H$m` Amco? Og Oer à`moJmMr g§»`m dmT>V Amho. Vg Ver N>mnm qH$dm

H$mQ>çmMr g§̂ mì`Vm  50% qH$dm 1
2  À`m Odi nmohMV Amho. à`ËZm§Mr g§»`m A_`m©XV nUo gd©

à`moJmÀ`m g§X^m©V Aem g§̂ mì`Vm _moOw eH$Vmo.

KS>coë`m KQ>ZoV EHw$U à`moJmMr g§»`m
à`ËZm§Mr g§»`m

P(E) =

AmVm, Amnë`mcm _m{hV Amho H$s,  E  KQ>ZoMr àm`moJrH$ g§̂ mì`Vm
SCERT TELA
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g§^mì`Vm Am{U AmXe© n«`moJ g§^mì`Vm Am{U AmXe© n«`moJ g§^mì`Vm Am{U AmXe© n«`moJ g§^mì`Vm Am{U AmXe© n«`moJ g§^mì`Vm Am{U AmXe© n«`moJ (((((Probability and Modelling)
 n«̀ moJmÀ`m nwZamdVuMr JaOocm H$mhr _`m©Xm AmhoV. Vo H$mhr g§X^m©_Ü ò _hmJS>o Amho. \$mgo

\o$H$Uo qH$dm ZmUo Q>m°g H$aUo ho gmono Amho. nU CXmhaUmW© EH$m H¥$Ìr_ CnJ¥hmcm A§V[aúmmV
nmR>{dUo ho EH$ à`moJrH$ g§̂ mì`Vm _m{hV H$aÊ`mgmR>r ŵH§$nmZo ~§Jco nS>Ê`mMr g§̂ mì`Vm Ago
à`ËZ AmnU H$é eH$V Zmhr. {ZH$mcm nmgwZ àm`moJrH$ g§̂ mì`Vm _moOw eH$V Zmhr Zm? åhUwZ
Vem AmXe© g§̂ mì`VmZm H¥$Ë` åhUwZ H$éZ qH$dm H$ënZm H$éZ KS>Umao {d{dY g_g§̂ mì`
{ZînÎmrMo {Z[aúmU H$éZ g§̂ mì`VoMo A§XmO H$aVmV. Vgo AmXe© à`moJmMr {dídg{Z`Vm Vo à`moJ
H$aVmZm KoVcocr H$miOr A§XmOmcm Am{U {ZînÎmrda AmYmarV AgVo. dmVmdaUmMm A§XmO,
{ZdS>UwH$sMm {ZH$mc cmoH$g§»`m dmT>Uo, ŵH§$n, {nH$m§Mo CËnÞ BË`mXr gd© Aem AmXe© à`moJ
Am{U A§XmOmda Adc§~wZ AgVmV.

 ZmÊ`mcm Q>m°g H$aUo, \$mgo \o$H$Uo, gmaIo CXmhaUmV MMm© H$oë`m à_mUo “ g_g§̂ mì`Vm
{ZînÎmrMo A§XmO” Aem H$ënZoÀ`m AmYmamda g§̂ mì`Vm ñnï> hmoVo Vo Imcr {Xcoco Amho.

T KQ>ZoÀ`m VmËdrH$ g§̂ mì`Vocm P(T) Ago {c{hVmo. Ë`mMr ì`m»`m Imcrc n«_mUo

P(T) = 
Number of outcomes favourable to T

Number of all possible outcomes of the experiment

òWo AmnU Ago g_Ow H$s, à`moJmMo {ZînËVr g_g§̂ mì` Amho. VmËdrH$ g§̂ mì`Vocm AmnU
g§̂ mì`Vm åhUwZ dmMw.
1795 _Ü ò {n`ao gm`_Z c°ncog (Pierre Simon Laplace in) `m§Zr
g§̂ mì`VoMr ì`m»`m Ho$cr

16 ì`m eVH$mVrc BQ>crMo ^m¡{VH$ Am{U J{UVk Oo. H$mS>©Z( J.
Cardan) `m§Zr {c{hcoco n{hco nwñVH$ X ~wH$ Am°Z Jo_g Am°\$ MmÝg(The
Book on Games of Chance) _Ü ò g§̂ mì`mVmMo àg§J {c{hco. Ooåg
~oZ«mocr  James Bernoulli (1654 -1705)Am{U Eo.S>r_moar A. De Moivre
(1667-1754)Am{U {n`ao gmB_Z c°ncog gwÜXm g§̂ mì`VoÀ`m Aä`mgmcm
{dH$mgmcm hmV^ma cmdcm. åhUwZ g§̂ mì`VoMr _hËd dmTw>Z {Odemó,
AW©emó, OoZo{Q>Šg, ^m¡{VH$emó BË`mXr _Ü ò gwÜXm _hËdmMo ñWmZ àmá
Pmco Amho.
13.3  13.3  13.3  13.3  13.3  AndU©H$ KQ>Zm (MMMMMUTUUTUUTUUTUUTUALLALLALLALLALLYYYYY E E E E EXXXXXCLCLCLCLCLUSIVEUSIVEUSIVEUSIVEUSIVE E E E E EVENTSVENTSVENTSVENTSVENTS)))))

Oa AmnU EH$ ZmUo Q>m°g Ho$co Va Amnë`mcm N>mnm qH$dm H$mQ>m {_iVmo. nU XmoÝhr {_iV
ZmhrV. `mM à_mUo Oa Amnë`mcm EH$m Cƒ _mÜ`{_H$ emioVwZ EH$m {dÚmÏ`mªZm {ZdS>m`Mo Agoc
Va Vmo {dÚmWu 6,7,8,9 qH$dm 10 dJm©n¡H$s EH$ dJm©Mm {dÚmWu Agoc nU Vmo XmoZ dJm©Mm {dÚmWu
ZgVmo. ̀ m XmoÝhr CXmhaUmV EH$ KQ>ZoV KS>Umè`m da Xþgè`m KQ>ZoMm AS>Wim AgVmo. Aem KQ>Zmcm
AndU©H$ KQ>Zm åhUVmV.

EH$m à`moJmV XmoZ qH$dm XmoZ noúmm OmñV KQ>Zm, òWo KS>Umè`m KQ>Zo_Ü ò Xþgè`m gd© KQ>ZoMm
à^md AgVmo. `m§Zm AndU©H$ KQ>Zm åhUVmV. `m YS>çmV AmnU `m {df`r OmñV MMm© H$é.

{n`ma o gm`_Z c°ncog{n`ma o gm`_Z c°ncog{n`ma o gm`_Z c°ncog{n`ma o gm`_Z c°ncog{n`ma o gm`_Z c°ncog
(1749 – 1827)

T Mo AZwHw$c {ZînÎmrMr g§»`m
à`moJmÀ`m gd© eŠ` {ZînÎmrMr g§»`m
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13.4.1  13.4.1  13.4.1  13.4.1  13.4.1  g§^mì`Vm _m{hV H$aUo.(FFFFFINDINGINDINGINDINGINDINGINDING P P P P PROBABILITYROBABILITYROBABILITYROBABILITYROBABILITY)))))

g_g§̂ mì`Vm KQ>Zm§Mr g§̂ mì`Vm Vwåhr H$go _m{hV H$amc? ZmÊ`mcm Q>m°g H$aUo KQ>Zm åhUwZ
à`moJmV g_OVmo. åhUOoM n«Ë òH$ doir XmoZ g_g§̂ mì`Vm {ZînÎmr AgVmV. ̀ m {ZînÎmr À`m g§Mmcm
Z_wZm AdH$me åhUVmV. EH$m Z_wÝ`mMm AdH$me{H, T} Amho Ago AmnU åhUw eH$Vmo. {nedrVwZ
cmc, {ndio Am{U nm§T>ao ~m°c Amho Ë`mVwZ ~m°c H$mT>Ê`mMm à`moJmMm Z_wZm AdH$me {R, B, Y, W}.
Amho. \$mgo \o$H$Ê`mgmR>r Z_wZm AdH$me H$m` Amho?

ho H$amho H$amho H$amho H$amho H$am

    g_g§̂ mì`Vm 5 KQ>Zm§Mm {dMma H$am Am{U Z_wZm AdH$me _m{hV H$am?

nañna AndU©H$ Agcoë`m g_g§̂ mì` KQ>Zm§Mr g§̂ mì`Vm _m{hV H$aÊ`mMm à`ËZ H$é `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1. Ooìhm ZmUo EH$Xm Q>m°g Ho$ë`mZ§Va N>mnm {_iÊ`mMr g§̂ mì`Vm _m{hV H$am. VgoM
H$mQ>m {_iÊ`mMr g§̂ mì`Vm gwÜXm _m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : \$º$ EH$XmM ZmUo Q>m°g H$aÊ`mMm à`moJm_Ü ò eŠ` {ZînÎmrMr g§»`m XmoZ Amho. EH$
N>mnm Am{U Xþgao H$mQ>m g_Om E  hm N>mnm {_iÊ`mMo KQ>Zm AmhoV. E Mo AZwHw$c {ZînÎmrMr g§»`m
1 Amho. åhUwZ

P(E) = P (N>mnm) = 
Number of outcomes favourable to E

Number of all possible outcomes  = 
1
2

>Ë`mMà_mUo Oa F >hm H$mQ>m {_iÊ`mMo KQ>Zm Agoc Va

P(F) = P(>H$mQ>m) = 
1
2  (>A§XmO H$am H$m?)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2. >EH$m {nedrV EH$ cmc, EH$ {Zio Am{U EH$ {ndio ~m°c AmhoV. Vo gd© EH$mM
AmH$mamMo AmhoV. _mZgm {nedrV Z nmhVm Ë`m _YwZ EH$ ~m°c H$mT>co. Va {VZo  (i) >{ndio ~m°c
(ii) >cmc ~m°c (iii) >{Zio ~m°c ? H$mT>Ê`mMr g§̂ mì`Vm {H$Vr Amho?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  >_mZgm {nedrV Z nmhVm {nedrVwZ EH$ ~m°c H$mT>co. åhUwZ Vr  Ë`mn¡H$s H$moUVmhr
EH$ H$mT>Ê`mMr g_g§̂ mì`Vm Amho.

>g_Om EH$ {ndio ~m°c H$mT>Ê`mgmR>r KQ>Zocm  Y >, {Zio ~m°c H$mT>Ê`mgmR>r KQ>Zocm B >Am{U
cmc ~m°c H$mT>Ê`mgmR>r KQ>Zocm R >
>AmVm, eŠ` {ZînÎmrMr g§»`m = 3.

(i) > Y> KQ>Zocm AZwHw$c {ZînVrMr g§»`m = 1.

>åhUwZ, P(Y) = 
1
3 . >`mM à_mUo  P(R) = 

1
3  >Am{U P(B) = 

1
3

E Mo AZwHw$c {ZînÎmrMr g§»`m

gd© eŠ` {ZînÎmrMr g§»`m

SCERT TELA
NGANA



dJ© 10 dm J{UV3 1 43 1 43 1 43 1 43 1 4

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

>gwMZm:gwMZm:gwMZm:gwMZm:gwMZm:
1. >EH$m à`moJm_Ü ò KQ>Zocm \$º$ EH$M {ZînÎmr Agco Va Ë`mcm àmW{_H$ KQ>Zm åhUVmV.

CXm. 1 _Ü ò  E >Am{U F > XmoÝhr KQ>Zm àmW©{_H$ KQ>Zm AmhoV. ̀ mMà_mUo CXmhaU 2 _Ü ò
gd© VrZ KQ>Zm Y, B >Am{U R >ho àmW©{_H$ KQ>Zm AmhoV.

2. >CXmhaU 1 _Ü ò AmnU Zm|X H$aVmo H$s, : P(E) + P(F) = 1
>CXmhaU 2 _Ü ò AmnU Zm|X H$aVmo H$s, : P(Y) + P(R) + P(B) = 1.

>Oa AmnU gd© àmW©{_H$ KQ>Zm§Mr g§̂ mì`Vm _m{hV H$éZ Ë`m§Mr ~oarO Ho$cr Va Amnë`mcm
EHw$U ~oarO 1 {_iVo.

3. \$mñ`mcm \o$H$co AgVm 3 noúmm H$_r nS>Ê`mMr KQ>Zm qH$dm 3 nS>Ê`mMo qH$dm 3 noúmm OmñV
nS>Ê`mMr KQ>Zm àmW{_H$ KQ>Zm hmoV Zmhr. VgoM XmoZ ZmUo EH$XmM \o$H$ë`m _Ü ò  {HH},
{HT}, {TH} Am{U {TT} `m n«mW{_H$ KQ>Zm AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3. g_Om AmnU EH$ \$mgo EH$Xm \o$H$co (i) 4 noúmm _moR>r g§»`m {_i{dÊ`mMr g§̂ mì`Vm
{H$Vr Amho? (ii) 4 qH$dm 4 noúmm H$_r g§»`m {_i{dÊ`mgmR>r g§̂ mì`Vm {H$Vr Amho?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i) \$mgo \$oH$Ê`m_Ü ò
Z_wZm AdH$me S = {1, 2, 3, 4, 5, 6}

{ZînÎmrMr g§»`m n(S) = 6

4 qH$dm 4noúmm _moR>çm g§» ògmR>r E = {5, 6}

AZwHw$c {ZînÎmr
AZwHw$c {ZînÎmrMr g§»`m n(E) = 2

g§̂ mì`Vm P(E) = 
2
6  = 

1
3

(ii) 4 qH$dm 4 noúmm chmZ g§»`m {_i{dÊ`mMr KQ>Zm F
Z_wZm AdH$me S = {1, 2, 3, 4, 5, 6}

{ZînÎmrMr g§»`m n(S) = 6

4 qH$dm 4 noúmm chmZ g§»`m F = {1, 2, 3, 4}

{_i{dÊ`mgmR>r AZwHw$c {ZînÎmr
AZwHw$c {ZînÎmrMr g§»`m n(F) = 4

g§̂ mì`Vm P(F) = 
4
6  = 

2
3

SCERT TELA
NGANA



g§̂ mì`Vm 3 1 53 1 53 1 53 1 53 1 5

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

gwMZmgwMZmgwMZmgwMZmgwMZm : darc CXmhaUm_Yrc E Am{U F KQ>Zm àmW©{_H$ KQ>Zm AmhoV?
Zmhr, Vo àmW©{_H$ KQ>Zm ZmhrV, E KQ>Zocm 2 {ZînÎmr Am{U F KQ>Zocm 4 {ZînÎmr AmhoV.

13.4.2  13.4.2  13.4.2  13.4.2  13.4.2  nwaH$ KQ>Zm Am{U g§^mì`Vm(CCCCCOMPLEMENTOMPLEMENTOMPLEMENTOMPLEMENTOMPLEMENTARARARARARYYYYY E E E E EVENTSVENTSVENTSVENTSVENTS     ANDANDANDANDAND P P P P PROBROBROBROBROBABILITYABILITYABILITYABILITYABILITY)))))

nwduÀ`m {d^mJm_Ü ò AmnU àmW©{_H$ KQ>Zm {df`r {eH$cmoV. Z§Va CXmhaU 3 _Ü ò àmW©{_H$
KQ>Zm Zgcoë`m g§̂ mì`VmMr JUZm Ho$cr. AmnU nm{hcmo H$s,

P(E) + P(F)  = 
1
3  + 

2
3  = 1

`m CXmhaUmVrc à`moJmV F ,E' À`m EHw$U KQ>Zm F  Am{U E Zgcoco g_mZ AmhoV.

E'  Zgcoë`m KQ>Zocm AmnU E  åhUwZ Xe©{dVmo. `mcm E KQ>ZoMm nwaH$ KQ>Zm åhUVmV.
åhUwZ P(E) + P(E Zgcoco) = 1

åhUOoM P(E) + P( E ) = 1, Oo P( E ) = 1 - P(E).

gm_mÝ` énmV, gm_mÝ` énmV, gm_mÝ` énmV, gm_mÝ` énmV, gm_mÝ` énmV, E KQ>ZogmR>r ho gË` Amho H$s,  KQ>ZogmR>r ho gË` Amho H$s,  KQ>ZogmR>r ho gË` Amho H$s,  KQ>ZogmR>r ho gË` Amho H$s,  KQ>ZogmR>r ho gË` Amho H$s, P( ) = 1 – P(E)

ho H$amho H$amho H$amho H$amho H$am

  (i) N>mnm {_i{dÊ`mMo nwaH$ H$mQ>m {_i{dUo Amho H$m? H$maUo Úm?
  (ii) \$mgmÀ`m g§X^m©_Ü ò 1 {_i{dÊ`mMo nwaH$ 2,3,4,5,6 {_i{dÊ`mMo KQ>Zm AmhoV H$m?

H$maUo Úm?
  (iii) nmM nwaH$ KQ>Zm§À`m OmoS>çm {chm?
13.4.3  13.4.3  13.4.3  13.4.3  13.4.3  {ZpíMV Am{U AeŠ` KQ>Zm (IIIIIMPOSSIBLEMPOSSIBLEMPOSSIBLEMPOSSIBLEMPOSSIBLE     ANDANDANDANDAND C C C C CERERERERERTTTTTAINAINAINAINAIN E E E E EVENTSVENTSVENTSVENTSVENTS  )  )  )  )  )

 1, 2, 3, 4, 5, 6 IwU Ho$coë`m ~mOwÀ`m \$mgo \o$H$Ê`m {df`r Imcrc {dMmamV KoD$.
(i) \$mgo EH$XmM \o$H$ë`mZo 7 g§»`m {_i{dÊ`mMr g§^mì`Vm qH$Vr Amho?

\$mgo \o$H$ë`mZ§Va \$º$ ghm eŠ` {ZînÎmr AmhoV, ho Amnë`mcm _m{hV Amho. `m {ZînÎmr
1, 2, 3, 4, 5 Am{U 6 Amho. 7 Zo IwU Ho$cocr H$moUVr ~mOw \$mñ`mda Zmhr. 7 `oÊ`mMr AZwHw$c
{ZînÎmr {VWo Zmhr åhUOoM Aem g§»`mMr {ZînÎmr ewÝ` Amho. Xþgè`m eãXmV \$mgo \o$H$ë`mZ§Va
7 {_i{dUo ho AeŠ` Amho.

åhUwZ P(E=7 {_i{dUo) = 
0
6  = 0

åhUOoM, {_i{dUo AeŠ` Agcoë`m KQ>ZoMr g§̂ mì`Vm 0 AgVo. Aem KQ>Zm§Zm AeŠ`
KQ>Zm åhUVmV.
(ii) \$mgo EH$XmM \o$H$ë`mZo 6 [H§$dm 6 noúmm chmZ g§»`m {_iÊ`mMr g§^mì`Vm {H$Vr Amho?
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\$mñ`mMr àË òH$ ~mOw 6 Zo qH$dm 6 noúmm chmZ g§» òZo IwU H$éZ Agë`mZo Ooìhm \$mgo \o$H$Vo
Voìhm Ë`m n¡H$s EImXr g§»`m Amnë`mcm {_i{dÊ`mMr {ZpíMV ImÌr AgVo. åhUwZ gd© eŠ`
{ZînÎmrMr g§»`m hr AZwHw$c {ZînÎmrÀ`m g_mZ AgVo Vo 6 Amho.

g_Om E = 6 `oUo qH$dm 6 noúmm chmZ g§»`m `oUo.åhUwZ P(E) = P (6 qH$dm 6 noúmm chmZ

g§»`m)  = 
6
6  = 1åhUwZ, {_i{dÊ`mMr ImÌr Agoc Va KQ>ZoMr g§̂ mì`Vm 1 AgVo. Aem KQ>Zm

Zm {ZpíMV KQ>Zm åhUVmV.
gwMZmgwMZmgwMZmgwMZmgwMZm: §g§^mì`VmP(E) À`m ì`m»`odéZ AmnU Ago nmhVmo H$s, A§e ( E KQ>ZoÀ`m AZwHw$c
{ZînÎmrMr g§»`m) ho N>oXmÀ`m (gd© eŠ` {ZînÎmrMr g§»`m) g_mZ qH$dm chmZ AgVo åhUwZ 0 ≤
P(E) ≤ 1.

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  1. EH$m _wcmOdi EH$ \$mgo Amho Ë`mZo \$mgmÀ`m ~mOwda A, B, C, D, E Am{U F Aer IwU
Ho$cr Amho. EH$Xm \$mgo \o$H$ë`mda  (i) A? (ii) D? {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?

  2. Imcrc n¡H$s H$moUVo KQ>ZoMr g§^mì`Vm hmoD$ eH$V Zmhr?
(a) 2.3 (b) -1.5 (c) 15% (D) 0.7

     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

  1. H$moUË`mhr IoimV H$moUË`m g§KmZo AJmoXa Jmoc§XmOr H$amdo ho {ZU©` H$aÊ`mgmR>r ZmUo\o$H$
H$aUo {Zînúm Amho Ago H$m åhUVmV?

  2.  
7
2  ho EImÚm KQ>ZoMr g§̂ mì`Vm Agw eH$Vo H$m? ñnï> H$am?

  3. Imcrc H$moUVo dmX {ddmX ~amo~a Amho Am{U H$moUVo Zmhr? CXmhaU Úm?
i) Oa XmoZ ZmUo EH$XmM Q>m°g Ho$co Va VrZ eŠ` {ZînVr AmhoV. XmoZ N>mnm, XmoZ H$mQ>m

EH$ H$mQ>m, EH$ N>mnm åhUwZ `m àË`oH$ {ZînVrgmR>r g§^mì`Vm 1
3 Amho.

ii) Oa EH$ \$mgo \o$H$co Va {VWo XmoZ eŠ` {ZînÎmr AmhoV. {df_ g§»`m qH$dm g_g§»`m.

åhUwZ {df_ g§»`m {_i{dÊ`mMr g§̂ mì`Vm 1
2 Amho.

13.5  13.5  13.5  13.5  13.5  nË`m§Mm g§M Am{U g§^mì`Vm nË`m§Mm g§M Am{U g§^mì`Vm nË`m§Mm g§M Am{U g§^mì`Vm nË`m§Mm g§M Am{U g§^mì`Vm nË`m§Mm g§M Am{U g§^mì`Vm (((((DDDDDECKECKECKECKECK     OFOFOFOFOF C C C C CARDSARDSARDSARDSARDS     ANDANDANDANDAND P P P P PROBABILITYROBABILITYROBABILITYROBABILITYROBABILITY)))))

nÎ`m§Mm g§M Vwåhr nmhcmV H$m?

SCERT TELA
NGANA



g§̂ mì`Vm 3 1 73 1 73 1 73 1 73 1 7

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

        nÎ`m§Mm g§MmV EHw$U 52 nÎmo AgVmV. Vo 4 n«H$maMo AgVmV. n«Ë òH$ n«H$mam_Ü ò 13 nÎmo AgVmV
Vo H$mcr nmZ (♠), cmc
~Xm_ (♥), cmc BQ>H$a (♦)
Am{U H$mir \w$c (♣).

àË`oH$m _Ü`o E¸$m,
amOm, amUr, Jwcm_, 10, 9,
8, 7, 6, 5, 4, 3 Am{U 2 nËVo
AgVmV. amOm, amUr Am{U
Jwcm_ Mohè`mMo nÎmo åhUVmV.
nÎ`mMm ̀ m g§MmZo ~aoMeo Ioi
Ioië`m OmVmV. H$mhr Ioi nË`m§À`m XmoZ g§MmZo Ioië`m OmVmV. ho nÎmo dmQ>VmZm g_moarc ì`º$s
Odi Agcoë`m nË`m§Mm A§XmO H$éZ {O§H$Ê`mgmR>r g§̂ mì`VmMm Cn`moJ hmoVmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4.   [_gi{dcoë`m nÎ`mÀ`m g§MmVwZ EH$ nÎmm H$mT>cm Va Vmo nÎmm  (i) E¸$m Amho H$m? (ii)
E¸$m Zmhr H$m? AgÊ`mMr g§̂ mì`Vm _m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : Mm§Jco {_gi{dcoë`m g_g§̂ mì` {ZînÎmrMr ImÌr AgVo.
(i) g§MmV 4 E o̧$ AmhoV.

g_Om nÎmm hm E¸$m Amho, `m KQ>ZogmR>r E KoD$.
E À`m AZwHw$c {ZînÎmrMr g§»`m = 4

eŠ` {ZînÎmrMr g§»`m = 52 (H$m ?)

åhUwZ P(E)  = 
4 1 = 

52 13
 (ii) g_Om nÎmm hm E¸$m Zmhr `m KQ>ZogmR>r  F KoD$

F KQ>ZogmR>r AZwHw$c {ZînÎmrMr g§»`m = 52 - 4 = 48 (H$m?)

eŠ` {ZînÎmrMr g§»`m = 52

åhUwZ P(F) = 
48 12 = 
52 13

n`m©̀ r nÜXVn`m©̀ r nÜXVn`m©̀ r nÜXVn`m©̀ r nÜXVn`m©̀ r nÜXV : Zm|X H$am H$s, F ho E Zgcocm
åhUwZ P(F) cm Imcrc n«_mUo AmnU JUZm H$é eH$Vmo.

P (F) = P( E ) = 1 - P(E) = 1 - 
1 12 = 

13 13
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     à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

Vw_À`m Odi {_gi{dcoë`m nÎ`m§Mm EH$ g§M Amho Va
  1. amUr nÎmm {ZKÊ`mgmR>r g§̂ mì`Vm {H$Vr Amho?
  2. Mohè`m§Mm nÎmm {ZKÊ`mgmR>r {H$Vr g§̂ mì`Vm Amho?
  3. H$mcr nmZ nÎmm {ZKÊ`mgmR>r {H$Vr g§̂ mì`Vm Amho?
  4. H$mcr nmZ Mohè`m§Mm nÎmm {ZKÊ`mgmR>r {H$Vr g§̂ mì`Vm Amho?
  5. Mohè`m§Mm nÎmm Z {ZKÊ`mgmR>r {H$Vr g§̂ mì`Vm Amho?
13.6 13.6 13.6 13.6 13.6 g§̂ mì`VoMm Cn`moJ (UUUUUSESESESESE     OFOFOFOFOF P P P P PROBABILITYROBABILITYROBABILITYROBABILITYROBABILITY)))))

g§̂ mì`VmMm Cn`moJ hmoD$ eH$Umè`m AmUIr H$mhr g§X ©̂ nmhþ ̀ m. Amnë`mcm _m{hV Amho H$s,
Ioim_Ü ò H$mhr Xoe CÎm_ IoiVmV Am{U H$mhr Xoe VodT>o Mm§Jco IoiV Zmhr. VgoM Amnë`mcm ho
gwÜXm _m{hV Amho H$s, EH$ Ioi Oa XmoZ ì`º$s IoiV Agoc Va Vo XmoKo g_mZ doim qOH$V Zmhr.
EH$m IoimSw>Mr EH$ g§K qOH$Ê`mMr g§̂ mì`Vm [ZpíMVnUo Xþgè`m g§KmVrc IoimSw>À`m g§̂ mì`Vm noúmm
OmñV AgVo. AmnU Amnë`mcm _m{hV Agcoë`m cmoH$m§Mo dmT>{Xdgm§Mr Zm|X R>odVmo. H$mhr doim H$mhr
cmoH$m§Mr gmaIrM dmT>{Xdgm§Mm {XZm§H$ AgVmo. ho gm_mÝ` KQ>Zm AmhoV qH$dm ho Ho$ìhm Ho$ìhm KS>Vo.
`mMm AmnU _m{hV H$é eH$Vmo. ho H$aÊ`mgmR>r gm§ñH¥$VrH$ g§̂ mì`VoMr Amnë`mcm _XV hmoVo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5. g§JrVm Am{U aoí_m Q>oZrg IoiV Amho. g§JrVm hm Ioi qOH$Ê`mMr g§̂ mì`Vm 0.62
Amho. ho _m{hV Amho. Va aoí_m hm Ioi qOH$Ê`mMr g§̂ mì`Vm {H$Vr Amho?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : g_Om g§JrVm Am{U aoí_m hm Ioi qOH$Ê`mgmR>r KQ>Zm AZwH«$_o S Am{U R Amho.

g§JrVm qOH$Ê`mMr g§Yr Mr g§̂ mì`Vm = P(S) = 0.62 ({Xcoco Amho)
aoí_m qOH$Ê`mMr g§Yr Mr g§̂ mì`Vm  = P(R) = 1 - P(S)

   = 1 -0.62 = 0.38 [R Am{U S ho nwaH$ AmhoV.]
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6. emaXm Am{U h_rXm _¡ÌrZr AmhoV. Ë`m XmoKrMm dmT>{Xdg  (i) doJio AgÊ`mMm ? (ii)
gmaIr AgÊ`mMm? {H$Vr g§̂ mì`Vm Amho? ({cn df© gmoSw>Z)
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : XmoZ _¡{ÌUr n¡H$s emaXmMm dmT>{Xdg dfm©VwZ H$moUË`mVar EH$m {Xder Amho. AmVm
h_rXmMm dmT>{Xdg gwÜXm dfm©Vrc 365 {Xdgm_Ü ò H$moUVm Var EH$ {Xdg Amho. AmnU Ago g_Ow
eH$Vmo H$s, ho g_g§̂ mì`Vm {ZînÎmr 365 AmhoV.
(i) Oa h_rXmMm dmT>{Xdg emaXmÀ`m dmT>{Xdgmnoúmm {^Þ {Xdg Agoc Va {VÀ`m dmT>{XdgmgmR>r
AZwHw$c {ZînÎmr  365 - 1 = 364

åhUwZ P (h_rXmMo dmT>{Xdg gmaImM Amho) =  
364
365

(ii) P(emaXm Am{U h_rXmMm dmT>{Xdg gmaImM Amho) = 1 - P (XmoKm§Mm dmT>{Xdg {^Þ Amho)

    = 1- 
364
365  [ P( E  dmnéZ ) = 1 - P(E)] = 

1
365

SCERT TELA
NGANA



g§̂ mì`Vm 3 1 93 1 93 1 93 1 93 1 9

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7. EH$m emioV 10 ì`m dJm©V 40 {dÚmWu Amho.Á`m_Ü ò 25 _wcr Am{U 15 _wco AmhoV.
dJ©{eúmH$m§Zm EH$m {dÚmÏ`mªMr dJ© à{VZrYr åhUwZ {ZdS> H$am`Mr Amho. EH$ gma»`m AgUmè`m
H$mS>© da {eúmH$m§Zr àË òH$ {dÚmÏ`mªMo Zmd [c{hco. Z§Va Vo gd© H$mS>©g {VZo EH$m noQ>rV Q>mHw$U Mm§Jco
{_gi{dco. Z§Va {VZo Ë`m noQ>rVwZ EH$ H$mS>© H$mT>co. Va Ë`m H$mS>© {c{hcoco Zmd (i) _wcrMo H$r ? (ii)
_wcm§Mo? Agë`mMo g§̂ mì`Vm {H$Vr Amho?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : VoWo 40 {dÚmWu AmhoV Am{U \$º$ EH$ ZmdmMo H$mS>© {ZdS>co Amho.
gd© eŠ` {ZînÎmrMr g§»`m 40 Amho.

(i) _wcrÀ`m ZmdmÀ`m H$mS>©gmR>r AZwHw$c {ZînÎmrMr g§»`m = 25 (H$m?)

∴ P (_wcrMo Zmd Agcoco H$mS>©) = P(_wcJr) = 
25 5 = 
40 8

(ii) _wcm§À`m ZmdmÀ`m H$mS>©gmR>r AZwHw$c {ZînÎmrMr g§»`m = 15 (H$m?)

åhUwZ P(_wcm§Mo Zmd Agcoco H$mS>© ) = P(_wco) = 
15 3 = 
40 8

 qH$dm P(_wco) = 1 - P(_wco Zmhr) = 1 - P(_wcr) = 1 - 
5 3 = 
8 8

          Aä`mg - 13.1 - 13.1 - 13.1 - 13.1 - 13.1

1. Imcrc {dYmZ nwU© H$am.
(i)  E KQ>ZoMr g§̂ mì`Vm + E Zmhr KQ>ZoMr g§̂ mì`Vm = ______________

(ii) Ho$ìhmhr AeŠ` KQ>ZoMr g§̂ mì`Vm __________.

Ë`mcm __________ KQ>Zm åhUVmV.
(iii) {ZíMrV KS>Umè`m KQ>Zm§Mr g§̂ mì`Vm __________.

Ë`mcm______ KQ>Zm åhUVmV.
(iv)  EH$m à`moJmVrc gd© àmW©{_H$ KQ>Zm§À`m g§̂ mì`VoMr ~oarO_________

(v) EH$m KQ>ZoMr g§̂ mì`Vm Ho$ìhm§hr __________ noúmm _moR>m qH$dm g_mZ Am{U  _______
noúmm chmZ qH$dm g_mZ AgVo.

2. Imcrc n¡H$s H$moUVo g_g§̂ mì` {ZînÎmrMo Amho? ñnï> H$am.
(i) MmcH$mZo H$ma Mmcw Ho$cr. H$ma Mmcw hmoVo qH$dm Mmcw hmoV Zmhr?
(ii) EH$ Ioimiw ~m°ñHo$Q> _Ü ò ~m°c Q>H$cm. ~m°ñH$oQ> ~m°c _Ü ò nS>cm qH$dm Zmhr.
(iii)  gË` - AgË` àíZmcm CÎma {dÚmÏ`mªZo {Xco. CÎma ho ~amo~a qH$dm MwH$ Amho.
(iv) ~mi OÝ_mcm Amc, Vo _wcJm qH$dm _wcJr Amho.
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3. Oa P(E) = 0.05,  E Zmhr Mr g§̂ mì`Vm {H$Vr Amho?
4. EH$m {nedrV \$º$ qZ~wÀ`m ñdmXmMo Mm°H$coQ> AmhoV. _mcrZr {nedrV Z nmhVm Ë`mVwZ EH$

Mm°H$coQ> H$mT>cr AgVm Vr
(i) g§Í`mMo ñdmX AgÊ`mMo?(ii) qZ~wñdmX AgÊ`mMo?g§̂ mì`Vm _m{hV H$am.

5. ahr_ Zo nÎ`m_YwZ gd© ~Xm_mMo nÎmo H$mT>co Va
i. Cacoë`m nÎ`mÀ`m g§MmVwZ E o̧$ {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?
ii. BQ>H$a Mo nÎmo {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?
iii. ~Xm_ Zgcoco nÎmo {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?
iv. ~Xm_mMo E o̧$ {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?

6. VrZ {dÚmÏ`mª_Ü ò XmoKm§Mo dmT>{Xdg gmaIr Zgë`mMr g§̂ mì`Vm 0.992 Amho. XmoZ {dÚmÏ`mªMm
gmaIm dmT>[Xdg AgÊ`mMr g§̂ mì`Vm {H$Vr Amho?

7. EH$ \$mgo EH$Xm \o$H$co Va
(i) _wi g§»`m (ii) 2 Am{U 6 _Yrc g§»`m (iii) {df_ g§»`m {_iÊ`mMr {H$Vr g§̂ mì`Vm Amho?

8. nËË`m§À`m g§Mm_wYZ cmc a§JmÀ`m amOmMr nÎmo {_i{dÊ`mMr g§̂ mì`Vm {H$Vr Amho?
9. \$mgo, nÎmo qH$dm dmT>{Xdg `m§Mm dmna H$éZ Aem àH$maMo AmUIr nmM J{UV V`ma H$am

Am{U Ë`mÀ`m gmoS>dUwH$s {df`r Vw_Mo {eúmH$ Am{U {_Ìm§er MMm© H$am.
13.7 13.7 13.7 13.7 13.7 g§̂ mì`VoMr AmUIr H$mhr Cn`moOZ(MMMMMOREOREOREOREORE A A A A APPLICAPPLICAPPLICAPPLICAPPLICATIONSTIONSTIONSTIONSTIONS     OFOFOFOFOF P P P P PROBROBROBROBROBABILITYABILITYABILITYABILITYABILITY)))))

g§̂ mì`VoMm dmna H$éZ AmnU H$mhr CXmhaUo nm{hcrV. `m_Ü ò AmnU g§̂ mì òVmMm dmna
H$em nÜXVrZo Ho$cm `mMm {dMma H$é. nwaH$ KQ>ZoMr g§̂ mì`mV 1 hmoVo hmoVo ho AmnU nm{hcmo.
àmW©{_H$ KQ>ZoÀ`m Aä`mgmMr ~oarO 1 hmoVo. AmVm n ª̀V AmnU MMm© Ho$coë`m CXmhaUmV Aä`mgmÀ`m
JUrVmV hm {df` Vw_À`m cúmmV Amco H$m? Vw_Mo {_Ì Am{U {eúmH$m gmo~V MMm© H$am.AmUIr
H$mhr Cn`moJ nmhþ `m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8. EH$m noQ>rV 3 {Zio, 2 nm§T>ao Am{U  4 cmc H$mMoÀ`m JmoQ>çm AmhoV. Oa H$mMoMr JmoQ>r
`mXþ©pÀN>H$ nUo noQ>rVwZ {ZdS>ë`mg Va Vr

(i) nm§T>ar?  (ii) {Zir? (iii) cmc?  AgÊ`mMr g§̂ mì`Vm {H$Vr àH$maMr Amho?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : `mXþ©pÀN>H$ nUo H$mMoMr JmoQ>r H$mT>Uo åhUOoM gd© JmoQ>r {ZKÊ`mMr g_g§̂ mì` Amho.
∴ eŠ` {ZînÎmrMr g§»`m = 3 +2 + 4 = 9 (H$m?)

g_Om nm§T>ar JmoQ>r {ZKÊ`mMr g§̂ mì`Vm W Amho. {Zir JmoQ>r {ZKÊ`mMr KQ>Zm B Amho Am{U
cmc JmoQ>r {ZKÊ`mMr KQ>Zm R Amho.
(i)  W KQ>ZoMr AZwH$wc {ZînÎmrMr g§»`m = 2
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åhUwZ P(W) = 
2
9

AemàH$mao (ii) P(B) = 
3 1 = 
9 3  Am{U (iii) P(R) = 

4
9

ZmoX§ H$am P(W) + P(B) + P(R) = 1.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9. ha{àV XmoZ ZmUo EH$XmM Q>m°g Ho$co. (g_Om EH$ ZmUo 1 é. d Xþgao ZmUo 2 é.Mo)
Vrcm H$_rV H$_r EH$ N>mnm {_iÊ`mMr g§̂ mì`Vm {H$Vr Amho?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : AmnU N>mnmgmR>r H  ('head') Am{U H$mQ>mgmR>r T  ('tail') {chþ Ooìhm XmoZ ZmUo EH$XmM
Q>m°g H$aVmo Va eŠ` {ZînÎmr (H, H), (H, T), (T, H), (T, T)AgVo. Oo H$s, gd© ZmUo g_ g§̂ mì`
AmhoV. ̀ oWo (H, H)  åhUOo n{hë`m ZmÊ`mda (1é. ZmUo) N>mnm Am{U VgoM Xþgè`m ZmÊ`mda (2é.Mo
ZmUo) gwÜXm N>mnm `mM à_mUo (H, T) åhUOo nm{hë`m ZmÊ`mda N>mnm Am{U Xþgè`m ZmÊ`mda H$mQ>m.
VgoM ~mH$sMo gwÜXm AgVmV.

{H$_mZ EH$ N>mnm KQ>ZogmR>r E À`m AZwHw$c {ZînÎmr (H, H), (H, T) Am{U (T, H).

åhUwZ, E À`m AZwHw$c {ZînÎmrMr g§»`m 3 Amho

∴P(E) = 
3
4  [EHw$U eŠ` {ZînÎmrMr g§»`m = 4]

åhUOoM, ha{àVcm H$_rV H$_r EH$ N>mnm {_i{dÊ`mMr g§̂ mì`Vm 3
4 Amho.

VnmgUr H$am:VnmgUr H$am:VnmgUr H$am:VnmgUr H$am:VnmgUr H$am:
darc gd© CXmhaUm_Ü ò àË òH$ à`moJmVrc eŠ` {ZînÎmr g§»`m _`m©XrV Amho. ho Vw_À`m

{ZXe©Zmg Amco H$m? Oa Zmhr, AmVm Vo VnmgUr H$am.
H$mhr à`moJmV {ZînÎmr hm XmoZ g§»`mÀ`m _YmVrc gd© g§»`m, EH$ dVw©i qH$dm Am`VmVrc

gd© q~Xþ homÊ`mMr eŠ`Vm Amho. Aem g§X^m©Vrc gd© eŠ` {ZînÎmrMr g§»`m Vwåhr _moOw eH$Vm H$m?
Vwåhmcm _m{hV H$s, XmoZ g§»`m§À`m _YmV A_`m©XrV g§»`m AmhoV. qH$dm dVw©imÀ`m _YmV A_`m©XrV
q~Xþ AgVmV. Ë`m_wio Vo eŠ` Zmhr. åhUwZ VmËdrH$ g§̂ mì`VoMr ì`m»`m ̀ m gÜ`mÀ`m énmV Cn`moJr
nS>V Zmhr.

Aem àH$maÀ`m JUrVmcm H$go gmoS>dmdo ho Imcrc CXmhaUmìXmao g_OwZ KoD$.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-10.(n[aúmogmR>r Zmhr) g§JrV IwMu ñnY}_Ü ò IomiUmè`m§Zm gm§JrVë`m Joco Voìhm Vo Ioi
Mmcw H$aVrc Ë`m§À`m 2 {_ZrQ _Ü`mÀ`m AmV g§JrV Ho$ìhm§hr Wm§~oc Ë`m doir Ioi Wm§~dmdo
cmJUma. Ioi Mmcw Pmë`mZ§Va n{hë`m AÜ`m© {_ZrQ>mV g§JrV Wm§~Ê`mMr g§̂ mì`Vm {H$Vr Amho?
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : òWo gd© eŠ` {ZînÎmr 0 Am{U 2 _YmVrc g§»`m AmhoV. 0 Vo 2 À`m Xaå`mZMm ^mJ
g§»`m aofoda Imcrc à_mUo

n{hë`m AÜ`m© {_ZrQ>mV g§JrV Wm§~Ê`mÀ`m KQ>Zocm g_Om E

 E À`m eŠ` {ZînÎmr 0 Vo 1
2  déZ g§»`m aofo darc q~Xþ

0 Vo 2 déZ A§Va 2 Amho. OoWo 0 Vo 1
2  déZ A§Va 1

2 Amho.

gd© {ZînÎmr g_g§̂ mì` Agë`mZo EHw$U A§Va 2 Am{U E KQ>ZoMr AZwHw$c A§Va 1
2 Amho.

åhUwZ P(E) =  
Distance favourable to the event E

Total distance in which outcomes can lie  = 

1
12

2 4
=

EHw$U úmoÌ\$imÀ`m AZwHw$c úmoÌ\$imMo JwUmoÎmamMr g§̂ mì`Vm _m{hV H$aÊ`mgmR>r AmVm AmnU
`m g§H$ënZocm {dñVmarV H$aÊ`mMm à`ËZ H$é.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-11.  AmH¥$VrV XmI{dë`mà_mUo
EH$m Am`VmH$ma ^mJmV EH$ hocrH$m°ßQ>a
H$mogico åhUwZ _m{hVr Amcr Vo Vù`mV
H$mogiÊ`mMo g§̂ mì`Vm {H$Vr?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : {Xcoë`m ^mJmV H$m oR> ohr
hocrH$m°ßQ>a H$mogiÊ`mMo g_g§̂ mì` Amho.OoWo
hocrH$m°ßQ>a H$mogico Amho. Ë`m nwU© ^mJmMo
úmoÌ\$i = (4.5 × 9) {H$._r.2 = 40.5 {H$._r.2

Vù`mMo úmoÌ\$i = (2.5 × 3) {H$._r.2 = (7.5) {H$._r.2

åhUwZ P (hocrH$m°ßQ>a Vù`mV H$mogiÊ`mMo) = 
7.5 5 0.185

40.5 27
= =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-12. EH$m nwQ>çmÀ`m noQ>rV 100 eQ>© AmhoV. Á`m_Ü ò 88 Mm§Jë`m XOm©Mo Amho, 8 {H$_mZ
XmofmMo Am{U 4 H$_mc XmofmMo AmhoV. Q́>oS>a Om°Zr hm \$º$ Mm§Jë`m XOm©Mo eQ>© pñdH$maVmo nU AmUIr
EH$ Q́>oS>a gwOmVm \$º$ H$_mc Xmof Agcoë`m eQ>©Zm naV H$aVo.

(i)  Vo Om°Zr pñdH$maUmao g§̂ mì`Vm {H$Vr? (ii) Vo gwOmVm pñdH$maUmao g§̂ mì`Vm {H$Vr?

0 1
2

1 2

6 .km

Lake

9 .km

4.
5 

.
km

2 
.

km

 E KQ>ZoMr AZwHw$c A§Va
EHw$U A§Va
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 100 eQ>© À`m noQ>rVwZ `mXþ©pÀN>H$ nUo EH$ eQ>© {ZdS>cm åhUwZ {VWo 100 g_g§̂ mì`
{ZînÎmr AmhoV.
(i) Om°ZrMo AZwHw$c {ZînÎmrMr g§»`m = 88 (H$m?)

åhUwZ P (Om°Zr pñdH$maUmao eQ>©) = 
88

100  =  0.88

(ii) gwOmVm Mo AZwHw$c {ZînÎmrMr g§»`m = 88 + 8 = 96 (H$m?)

åhUwZ P (gwOmVm pñdH$maUmao eQ>©) = 
96

100  = 0.96

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-13.  EH$ cmc Am{U EH$ {ndio Ago XmoZ \$mgo EH$XmM \o$H$co Va gd© eŠ` {ZînÎmr
{chm. \$mñ`mÀ`m daÀ`m ~mOwcm {_iUmè`m XmoZ g§»`mMr ~oarOoMr (i) 8   (ii) 13   (iii)  12 qH$dm 12
noúmm H$_r hmoÊ`mgmR>r g§̂ mì`Vm {HVr?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : Ooìhm cmc \$mgo 1 XmIdoc, Voìhm {ndio \$mgo 1, 2, 3, 4, 5, 6. `mn¡H$s EImXr g§»`m
XmIdoc. Ë`mM àH$mao cmc \$mgo '2', '3', '4', '5' qH$dm '6' XmIdoc. Voìhm nm§T>am \$mgm1,2,3,4,5,6
`mn¡H$s EImXr g§»`mXmIdoc à`moJmMr eŠ` {ZînÎmr ~mOwÀ`m AmH¥$VrV XmI{dcocr Amho. n«Ë òH$
H«$_rH$ OmoS>rV n{hcr g§»`m cmc \$mñ`mMr
Am{U Xþgar g§»`m nm§T>è`m \$mñ`mdaMr Amho.

(1, 4) ho(4, 1) noúmm {^Þ Amho. `mMr
Zom§X R>odm (H$m?)

åhUwZ eŠ` {ZînÎmrMr g§»`m n(S) = 6

× 6 = 36.

(i) XmoZ g§»`mMr ~oarO 8 òÊ`mMr KQ>Zocm
E Zo Xe©dw Mo AZwHw$cZ {ZînÎmr (2, 6), (3, 5),

(4, 4), (5, 3), (6, 2) (AmH¥$Vr nhm.)
åhUOoM E Mo AZwHw$cZ {ZînÎmrMr g§»`m n(E) = 5.

åhUwZ P(E) =  
n(E)
n(S)

 = 
5

36

(ii) XmoZ g§»`mMr ~oarO 13 òÊ`mMr KQ>Zocm F Zo Xe©dw.KQ>ZoMr AZwHw$c {ZînVr Zmhr.

åhUwZ, P(F) = 
0

36  = 0

(iii)  XmoZ g§»`mMr ~oarO 12 òÊ`mMr KQ>Zocm G, Zo Xe©dw, KQ>ZoMr AZwHw$c {ZînÎmr gd© Agë`mZo

åhUwZ P(G) = 
36
36  = 1

1, 1
1 2 3 4 5 6

1
2
3
4
5
6

2, 1
3, 1
4, 1
5, 1
6, 1

1, 2
2, 2
3, 2
4, 2
5, 2
6, 2

1, 3
2, 3
3, 3
4, 3
5, 3
6, 3

1, 4
2, 4
3, 4
4, 4
5, 4
6, 4

1, 5
2, 5
3, 5
4, 5
5, 5
6, 5

1, 6
2, 6
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4, 6
5, 6
6, 6
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          Aä`mg - 13.2 - 13.2 - 13.2 - 13.2 - 13.2
1. EH$m {nedrV 3 cmc ~m°c Am{U 5 H$mio ~m°c AmhoV. {nedr _YwZ EH$ ~m°c ̀ mXþ©pÀN>H$ nUo

{ZdS>ë`mg (i) cmc ~m°c (ii) cmc ~m°c Zgcoco {ZKÊ`mMr g§̂ mì`Vm {H$Vr Amho?
2. EH$m noQ>rV 5 cmc JmoQ>çm, 8 nm§T>è`m JmoQ>çm Am{U 4 {haì`m JmoQ>çm AmhoV. noQ>rVwZ EH$ JmoQ>r

`mXþ©pÀN>V nUo ~mhoa H$mT>cr Va (1) cmc (ii) nm§T>ao  (iii) {hado Zgcoco JmoQ>çm {ZKÊ`mMr
g§̂ mì`Vm {H$Vr Amho?

3. chmZ _wcmÀ`m n¡emÀ`m S>ãã`mV e§̂ a 50 n¡. ZmUo, nÞmg 1 én`mMo ZmUo, drg 2 én`mMo
ZmUo, Xhm 5 én`mMo ZmUo AmhoV. S>ã~m Imcr dar Ho$ë`mZ§Va Ë`m_YwZ Oa EH$ ZmUo Imcr
nS>Ê`mMo g_g§̂ mì` Agoc Va  (i) 50 n¡.ZmUo Imcr nS>Ê`mMr? (ii)  5é.Mo ZmUo Zgcoco ZmUo
Imcr nS>Ê`mMo g§̂ mì`Vm {H$Vr Agoc?

4. JmonrZo Ë`mÀ`m A°¹$mar`_gmR>r (OcOnmÌ)EH$ _mgmoir {dH$V AmUcr
5 Za _mgo Am{U 8 _mXr _mgo Agcoë`m hm¡XmV XþH$mZXmamZo hmV Q>mHw$Z
`mXþ©pÀN>H$nUo EH$ _mgo H$mT>cr (AmH¥$Vr nhm) Va Za _mgo {ZKÊ`mMr
{H$Vr g§̂ mì`Vm Amho?

5. EH$m I§oimV ~mUmcm doJmV {\$adco ( AmH¥$VrV XmI{dcoco Amho)  1,
2, 3, 4, 5, 6, 7, 8  cm gw{MV Vo ~mU Wm§~Vo. Vo gd© g_g§̂ mì`
{ZînÎmrMo AmhoV. Va ho ~mU Wm§~Ê`mMr g§̂ mì`Vm.
(i) 8 da? (ii) {df_ g§» òda?
(iii) 2 noúmm _moR>çm g§» òda? (iv) 9 noúmm chmZ g§» òda?

6. 52 nË`m§Zm Mm§Jë`m {_gicoë`m g§MmVwZ EH$ nÎmm {ZdS>cm Imcrc nÎmm
{_idÊ`mMr g§̂ mì`Vm _m{hV H$am.
(i) cmc a§JmMm amOm (ii) Mohè`mMm H$mS>© (iii) cmc Mohè`m§Mm H$mS>©
(iv) ~Xm_ Jwcm_ (v) H$mirnmZ nÎmm (vi) BQ>H$a amUr

7. EH$m nÎ`mÀ`m g§MmVwZ BQ>H$aMo nmM nÎmo, 10 amOm, amUr Jwcm_ Am{U E¸$m \$º$ KoD$Z Mm§Jco
{_giwZ `mXþ©pÀN>H$nUo Ë`mVwZ EH$ nÎmm {ZdS>V
(i) Vmo nÎmm amUr hmoÊ`mMr g§̂ mì`Vm {H$Vr?
(ii)  Oa amUrMm nÎmm {ZdS>cm Va Vo ~mOwcm R>oD$Z,(Z ~XcVm) Xþgam nÎmm ~mhoa {ZdS>cm Va
Vo (a) E¸$m hmoÊ`mMo (b) amUr hmoÊ`mMo g§̂ mì`Vm {H$Vr?

8. 132 Mm§Jë`m XOm©À`m noZr gmo~V H$_r XOm©Mo 12 noZ MwH$sZo {_gië`m Joco. Ë`mnoZrcm ZwgVo
nmhþZ Vo  Mm§Jco Amho H$s̈dm H$_r XOm©Mo Amho. ho gm§JmV òUo H${R>U Amho. `m JR>`mVwZ EH$
noZ `mXþ©pÀN>V nUo H$mT>co Va Vo noZ Mm§Jco AgÊ`mMr g§̂ mì`Vm {H$Vr Amho?

9. 20 ~ë~À`m n°Ho$Q> _Ü ò 4 H$_r XOm©Mo AmhoV. n°Ho$Q> _YwZ `mXþ©pÀN>V nUo EH$ ~ë~ {ZdS>cm.
Va Vo H$_r XOm©Mo AgÊ`mMr {H$Vr g§̂ mì`Vm Amho? Oa {ZdS>cocm ~ë~ Mm§Jcm Agoc Va
Ë`mcm ~mOwcm R>oD$Z AOwZ EH$ ~ë~ `mXþ©pÀN>H$ nUo n°Ho$Q> _YwZ {ZdS>cm Va Vmo Mm§Jco
Agë`mMr g§̂ mì`Vm {H$Vr Amho?

18

7

6
5 4

3

2
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10. 1 Vo 90 n ª̀V g§»`mMr IwU Ho$coco 90 {S>ñH$ EH$ noQ>rV AmhoV. noQ>rVwZ EH$ {S>ñH$ `mXþ©pÀN>V
nUo {ZdS>cm Va Vo (i) XmoZ A§H$s g§»`m AgUmao (ii ) nwU© dJ© g§»`mMo {S>ñH$ (iii) 5 Zo ^mJ
OmUmè`m g§»`mMo {S>ñH$ AgÊ`mMr g§̂ mì`Vm  _m{hV H$am.

11. ~mOwcm {Xcoë`m AmH¥$VrÀ`m Am`VmH$ma ̂ mJmV ̀ mXþ©pÀN>H$ nUo
EH$ \$mgm gmoS>cm Va Vo \$mgm 1 _r. ì`mg Agcoë`m
dVw©imÀ`m AmV nS>Ê`mMr g§̂ mì`Vm {H$Vr Amho?

12. 144 ~m°cÀ`m EH$m ßcm°§Q> _Ü ò 20 noZr H$_r XOm©Mo Amho Am{U
Cacoco Mm§Jë`m XOm©Mo AmhoV. XþH$mZXma `mXþ©pÀN>VnUo Ë`m
ßcm±Q>_YwZ EH$ noZ H$mTw>Z gwYmcm {Xco. Ë`mcm 1) gwYm
{dH$V KoÊ`mgmR>r2)Vr {dH$V Z KoÊ`mgmR>r g§̂ mì`Vm {H$Vr {H$Vr Amho?

13. XmoZ \$mgo EH$XmM \o$H$co Am{U Ë`m§Mr ~oarO Ho$cr (i)  Imcr {Xcoë`m Vº$m nwU© ^am.
          2 \$mñ`mdaMr ~oarO KQ>Zm 2 3 4 5 6 7 8 9 10 11 12

g§̂ mì`Vm 1
36

5
36

12
36

(ii) {dÚmWu åhUmco H$s, òWo 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 Am{U 12 Aem 11eŠ` {ZînVr

AmhoV. åhUwZ àË òH$mMr g§̂ mì`Vm 1
11  Amho. ̀ m dmXmer Vwåhr gh_V AmhmV H$m? H$maUo Úm

14. EH$m én`m§À`m ZmÊ`mcm 3 doim Q>m°g Ho$co. Oa Vo VrZ doim N>mnm qH$dm VrZ doim H$mQ>m nS>cm
Va hZr\$ {OH$§Vmo. Zmhr Va h{Z\$ haVmo. Va Vr Ioi haÊ`mMr {H$Vr g§̂ mì`Vm Amho?

15. EH$m \$mñ`mcm XmoZXm \o$H$co. XomZ doim H«$_mZo  (i) 5 da {XgÊ`mMo  (ii) 5 da Z {XgÊ`mMo
g§̂ mì`Vm _m{hV H$am? [gwMZmgwMZmgwMZmgwMZmgwMZm : EH$ \$mgm XmoZXm \o$H$Uo Am{U XmoZ \$mgo EH$XmM \o$H$Uo ho
XomÝhr à`moJ gmaIoM AgVmV. ].

          EopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mgEopÀN>H$ Aä`mg
      [hm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhrhm Aä`mg n[aúmogmR>r Zmhr]

1. EH$m AmR>dS>çm_Ü ò EH$m {d{eï> XþH$mZmV em_ Am{U EH$Vm JocoV Vo EH$mM {Xder qH$dm
{^Þ {Xder XþH$mZmV OmÊ`mMr g_g§̂ mì` Amho. Vo XþH$mZmV  (i) EH$mM {Xder OmÊ`mMr (ii)
cmJmonmR> {XdgmV (iii) doJdoJù`m {XdgmV OmÊ`mMr g§̂ mì`Vm _m{hV H$am?

2. EH$m {nedrV 5 cmc ~m°c Am{U H$mhr {Zio ~m°c AmhoV. Oa cmc ~m°c noúmm XþßnQ>
g§̂ mì`Vm {Zio ~m°c AmhoV Va {nedrVrc {Zù`m ~m°cMr g§»`m _m{hV H$am?

3. EH$m noQ>rV 12 ~m°c AmhoV Á`m _Ü ò  x  H$mio ~m°c AmhoV. Oa noQ>rVwZ `mXþ©pÀN>V nUo EH$
~m°c H$mT>cm Va Vo H$mim ~m°c AgÊ`mMr g§̂ mì`Vm {H$Vr Amho? Oa AmUIr 6 ~m°c noQ>rV
Q>mH$co Va Vo {ZKÊ`mMr g§̂ mì`Vm nwdr©noúmm XþßnQ> hmoBc. Va  x _m{hV H$am.

3 .m

2 
.

m

SCERT TELA
NGANA



dJ© 10 dm J{UV3 2 63 2 63 2 63 2 63 2 6

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

4. EH$ ^mS>çm _Ü ò 24 JmoQ>çm AmhoV. H$mhr [hado Am{U BVa {Zio AmhoV. Oa ^mS>çmVwZ
`mXþ©pÀN>V nUo EH$ JmoQ>r H$mT>cr Va {hado {ZKÊ`mMr g§̂ mì`Vm 2

3  Amho. Va ^m§S>çmVrc
{Zù`m JmoQ>çmMr g§»`m _m{hV H$am.

          AmnU H$m` MMm© Ho$cr.
`m YS>çmV Imcrc _wX²Úm§Mm Vwåhr Aä`mg Ho$cocm AmhmV.

1. AmnU àm`mo{JH$ g§̂ mì`Vm Am{U VmpËdH$ g§̂ mì`VmMo à`moJ Ho$coV.
2. E KQ>ZoMr VmËdrH$ g§̂ mì`Vmcm P(E) _Ü ò Imcrc à_mUo ì`m»`m H$é eH$Vmo.

P (E) = 
Number of trails in which the event happened

Total number of trails òWo AmnU Ago g_Ococo AmhmoV

H$s, à`moJmMr {ZînÎmr g_g§̂ mì` Amho.
3. {ZpíMV KQ>ZoMr g§̂ mì`Vm 1 Amho.
4. Aí`Š` KQ>ZoMr g§̂ mì`Vm 0 Amho.
5.  E KQ>ZoMr g§̂ mì`Vm P(E) hr g§»`m Amho Ogo 0 ≤ P (E) ≤ 1
6. Á`m KQ>ZoMr \$º$ EH$M {ZînÎmr AgVo Ë`mcm àmW©{_H$ KQ>Zm åhUVmV. n«mW©{_H$ KQ>ZoÀ`m gd©

à`moJmMr ~oarOoMr g§̂ mì`Vm 1 Amho.
7. H$moUË`mhr E KQ>ZogmR>r P (E) + P ( E  ) = 1 òWo E  Zmhr gmR>r E'Amho E Am{U E  cm nwaH$ KQ>Zm åhUVmV.
8. AmUIr H$mhr nXm§Mm dmna `m YS>çmV Ho$cocm Amho. Vo Imcrc à_mUo AmhoV.
`mXþ ©pÀN>H$ à`moJ`mXþ ©pÀN>H$ à`moJ`mXþ ©pÀN>H$ à`moJ`mXþ ©pÀN>H$ à`moJ`mXþ ©pÀN>H$ à`moJ : `mXþ©pÀN>H$ à`moJmMo {ZU©` AmJmoXaM _m{hV hmoVmV. na§Vw {d{eï>

H$m_mMo {ZU©`mMo ^mH$sV H$aVm `oV Zmhr.
g_ g§^mì` KQ>Zmg_ g§^mì` KQ>Zmg_ g§^mì` KQ>Zmg_ g§^mì` KQ>Zmg_ g§^mì` KQ>Zm : XmoZ [H§$dm XmoZ noúmm OmñV KQ>Zm _Ü`o àË`oH$ KQ>Zm KS>Ê`mMr

g_mZ g§Yr AgVo Voìhm Ë`m KQ>Zm§Zm g_g§̂ mì` KQ>Zm åhUVmV.
AndU©H$ KQ>ZmAndU©H$ KQ>ZmAndU©H$ KQ>ZmAndU©H$ KQ>ZmAndU©H$ KQ>Zm : XmoZ qH$dm XmoZ noúmm OmñV KQ>Zm _Ü`o n«Ë`oH$ KQ>Zm KS>Ê`m_Ü`o

Xþgar KQ>Zm AS>Wim H$aVo. Voìhm Ë`m KQ>Zm§Zm AndU©H$ KQ>Zm
nwaH$ KQ>ZmnwaH$ KQ>ZmnwaH$ KQ>ZmnwaH$ KQ>ZmnwaH$ KQ>Zm : EH$m KQ>Zocm H$mhr {ZînÎmr AmhoV Ago {dMmamV KoD$. Z_wZm

{ZaúmUg KQ>ZoMo gd© {ZînÎmr Oo AZwHw$c KQ>ZoV ZgVrc Ë`mcm
nwaH$ KQ>Zm åhUVmV.

gd© g_mdoer KQ>Zmgd© g_mdoer KQ>Zmgd© g_mdoer KQ>Zmgd© g_mdoer KQ>Zmgd© g_mdoer KQ>Zm : Oa g§̀ moJ Z_wZm AdH$me Agoc Va gd© KQ>Zm `m gd© g_mdoer
KQ>Zm AgVmV.

{ZpíMV KQ>Zm{ZpíMV KQ>Zm{ZpíMV KQ>Zm{ZpíMV KQ>Zm{ZpíMV KQ>Zm : à`moJmÀ`m EH$m à`ËZmV {ZpíMV KS>V Agoc Va `mXþ©pÀN>V nUo
à`moJmMo Z_wZm AdH$memcm {ZpíMV KQ>Zm åhUVmV.

AeŠ` KQ>ZmAeŠ` KQ>ZmAeŠ` KQ>ZmAeŠ` KQ>ZmAeŠ` KQ>Zm : Or KS>Uo KS>Vo eŠ` Zmhr Ë`mcm AeŠ` KQ>Zm åhUVmV.

 (E) À`m AdS>Ë`m à`ËZm§Mr g§»`m
EHw$U à`moJmVrc gd© à`ËZm§Mr g§»`m

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©
emór¶ g§^mì¶Vm d à¶mo{JH$ g§^mì¶Vm Mr VwcZm H$am. {Za{Zamù¶m g§X^m©V g§^mì¶Vm ‘m{hV
H$am. Ogo 100 doim ’$mgo ’o$H$co Va 1) g‘g§»¶m 2) {df‘g§»¶m 3) ‘wi g§»¶m ¶oÊ¶mMr
g§̂ mì¶Vm ‘m{hV H$am.
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14.1 14.1 14.1 14.1 14.1 àñVmdZm
JUoeZr Ë`mÀ`m dJm©Vrc 26 {dÚmÏ`mªMo J{UVmÀ`m g§J«hUmË_H$ _wë`m§H$U -1 _Ü ò {_imcoë`m

JwUm§Mr Imcrc à_mUo Zm|X H$ocr.

AOw©Z 76 Zmam`U 12

H$m{_Zr 82 AZwf 24

e{\$H$ 64 XþJm© 39

Ho$ed 53 {edm 41

cVm 90 ahr_ 69

amO|Xa 27 amYm 73

am_w 34 H$m{V©H$ 94

gwÜXm 74 Omogo\$ 89

{H«$îUm 76 Am{XË`m 64

gmo_w 65 cú_r 46

Jm¡ar 47 {gVm 19

Cn|Ðm 54 aohmZm 53

am_æ`m 36 A{ZVm 69

darc _m{hVr dJuH¥$V Amho. {H$dm Zmhr? H$m?

Ë`m§À`m J{UVmÀ`m {eúmH$mZo dJm©Vrc {dÚmÏ`mªZr J{UVmÀ`m g§J«hUmË_H$ _wë`m§H$U - I
_Yrc à{V ôMr {anmoQ>© XoÊ`mg gm§JrVco.

(Statistics)
14 fm§o»_G.r
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JUoeZr dJm©Vrc à{V^m g_OwZ KoÊ`mgmR>r Imcrc gmaUr ~Z{dcr.
JwUJwUJwUJwUJwU _wcm§Mr g§»`m_wcm§Mr g§»`m_wcm§Mr g§»`m_wcm§Mr g§»`m_wcm§Mr g§»`m
0 - 33   4

34 - 50   6

51 - 75 10

76 - 100   6

darc gmaUrV {Xcocr _m{hVr dJuH¥$V Amho H$m AdJuH¥$V Amho?

hr gmaUr Ë`mÀ`m {eúmH$mcm XmI{dcr Voìhm {eúmH$m§Zr Ë`mMo H$m¡VwH$ Ho$co. hr gmaUr
g§úmrá Am{U g_OÊ`mgmR>r gmonr Amho. OmñVrV OmñV {dÚmÏ`mªZr {_i{dcoco JwU 51-75 Amho. ho
{XgwZ òVo. JUoecm gmaUr ~Z{dÊ`mgmR>r H$_r ì`már Mm Cn`moJ Ho$cm nm{hOo Ago Vwåhmcm dmQ>Vo
H$m? H$maUo Úm?

_mJrc dJm©V Vwåhr dJuH¥$V Am{U AdJuH¥$V _m{hVr _Yr \$aH$m§{df`r Am{U `m _m{hVrg
gmaUr ìXmao H$em àH$mao Xe©{dVm òVo ho {eH$cmV. AdJuH¥$V _m{hVrMm _Ü` (gamgar) H$gm
H$mT>VmV ho gwÜXm _m{hV Amho. AmVm ̀ mMr AmR>dU H$éZ _Ü`, _Ü`H$ Am{U ~hwcH$ H$go H$mT>VmV
ho {eHw$.

14.2 14.2 14.2 14.2 14.2 d{J©G¥.V _m{hVrMm _Ü_ d{J©G¥.V _m{hVrMm _Ü_ d{J©G¥.V _m{hVrMm _Ü_ d{J©G¥.V _m{hVrMm _Ü_ d{J©G¥.V _m{hVrMm _Ü_ (((((MMMMMEANEANEANEANEAN     OFOFOFOFOF     GGGGGROUPEDROUPEDROUPEDROUPEDROUPED D D D D DAAAAATTTTTAAAAA)))))

AmnUmg _m{hV Amho H$s, AdcmoH$ZmMm _Ü` (gamgar) hr gd© AdcmoH$ZmÀ`m qH$_VrMr
~oarO Am{U EHw$U AdcmoH$mZmMr g§»`m hmò . g_Om x1, x2,. . ., xn Mm AdcmoH$mZmMr dma§dmaVm
AZwH«$_o f1, f2, . . ., fn Amho. åhUOo x1 hr amer  f1 doim x2 hr amer f2 doim òV Amho.

AmVm, gd© ametMr ~oarO = f1x1 + f2x2 + . . . + fnxn Am{U ametMr g§»`m = f1 + f2 + . . . +
fn.

åhUwZ {Xcoë`m gm_J«rMm (_m{hVrMm)_Ü`  x
1 1 2 2

1 2

... ... ...
... ... ...

n n

n

f x f x f xx
f f f
+ + +

=
+ + +

darc _Ü`mcm g§{úmánUo J«rH$ Aúma ∑ ({g½_m Ago dmMVmV)Zo Xe©{dVmV. åhUOo. i i

i

f xx
f

∑
=

∑
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1.  EH$m emioVrc 10 ì`m dJm©À`m 30 {dÚmÏ`mªZr J{UVmV {_i{dcoco JwU Imcrc
VŠË`mV {Xco Amho. {dÚmÏ`mªZr {_i{dcoë`m JwUm§Mm _Ü` (gamgar) H$mT>m.

  {_i{dcoc JwU(xi )   10   20   36   40   50   56   60   70   72   80   88   92   95

 {dÚmÏ`mªMr g§»`m ( fi)   1   1   3   4   3   2   4   4   1   1   2   3   1
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fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG. : `m gm_J«rMr nwZ©a_m§S>Ur H$éZ gd© ametMr ~oarO H$mT>w `m.

àmá {dÚmÏ`mªMr i if x
JwU (xi ) g§»`m ( fi)

10 1 10
20 1 20
36 3 108
40 4 160
50 3 150
56 2 112
60 4 240
70 4 280
72 1 72
80 1 80
88 2 176
92 3 276
95 1 95

EHw$U         if∑  =30              i if x∑ = 1779

åhUwZ 1779 59.3
30

i i

i

f xx
f

∑
= = =

∑

åhUwZ JwUm§Mm _Ü` (gamgar) 59.3 Amho.
X¡Z§{XZ {OdZmVrc AZoH$ g§X^m©V _moR>çm gm_J«rcm AW©nwU© g_OwZ KoÊ`mgmR>r Ë`m gm_J«rcm

dJuH¥$V _m{hVrV ~XcZo JaOoMo Amho. åhUwZ AmnUmg Ad{J©H¥$V gm_J«rcm d{J©H¥$V gm_J«rV ~XcwZ
_Ü` _m{hV H$aÊ`mÀ`m H$mhr nÜXVr nmhþ `m.

CXmhaU -1 _Yrc AdJuH¥$V gm_J«rcm dJr©H¥$V gm_J«r_Ü ò ~XcwZ dJmªVa 15 KoD$Z
dJ©AdH$me ~ZdwV. àË òH$ dJm©dH$memMr dma§dmaVm EH$m dJm©À`m daMr dJ© _`m©Xocm g_mZ JwU
{_i{dcoë`m {dÚmÏ`mªZm Ë`m g_moarc dJm©V XmI{dco nm{hOo. CXm. 40 JwU {_i{dcoë`m {dÚmÏ`mªZm
25-40 ̀ m dJm©V Z KoVm. 40-55 ̀ m dJm©V KoVco nm{hOo. ho cúmmV R>odwZ AmnU dJuH¥$V dma§dmaVm
{dVaU gmaUr ~Zdw `m.

  dJ© AdH$me 10-25  25-40  40-55 55-70 70-85 85-100

  {dÚmÏ`mªMr g§»`m 2 3 7 6 6 6
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AmVm n«Ë òH$ dJm©V§amgmR>r nwU© dJm©cm Xe©{dUmar EH$ qH$_V nm{hOo. J¥hrV Yam H$s, àË òH$
dJm©Mr dma§dmaVm hr Ë`m dJm©À`m _Ü`qH$_Vr ^modVr H|$o$ÐrH¥$V AgVo. åhUwZ àË òH$ dJm©À`m
_Ü`qH$_VrgmR>r {ZdS> Ë`m dJm©V òUmar amer Xe©{dVo. `mcmM dJ© _Ü` åhUVmV. dJm©À`m daÀ`m
Am{U ImcÀ`m {g_oÀ`m gamgar déZ dJmªVa _Ü` dmT>Vm òVmo.

dJmªVa _Ü` qH$dm dJ©_Ü` Upper class limit + Lower class limit=
2

10 -25 dJm©gmR>r dJ© _Ü` 
10 25

2
+

=17.5 Amho. AemarVrZo Cacoë`m dJmªVamMo dJ© _Ü`

H$mT>Vm ̀ oVo. ho AmnU VŠË`mV {c{hVmo. ̀ m dJm©_Ü`mZm AmnU xi’s Ago {c{hVmo. _Ü` H$mT>Ê`mgmR>r
darc CXmhaUmà_mUo g_moa OmD$ `m.

dJ© {dÚmÏ`mªMr dJ© fixi

AdH$me g§»`m ( fi) _Ü` (xi )

10-25 2 17.5 35.0

25-40 3 32.5 97.5

40-55 7 47.5 332.5

55-70 6 62.5 375.0

70-85 6 77.5 465.0

85-100 6 92.5 555.0

EHw$U          if∑ =30                                                 i if x∑ =1860.0

eodQ>À`m ñV§̂ mV gd© qH$_VrMr ~oarO i if x∑ Amho. åhUwZ {Xcoë`m gm_J«rMm _Ü` x  Zo
Xe©{dVmo.

1860 62
30

i i

i

f xx
f

∑
= = =

∑

AemarVrZo _Ü` _m{hV H$aÊ`mÀ`m nÜXVrcm gai nÜXV Direct Method.Ago åhUVmV.

darc g§X^m©V AmnU gmaIrM gm_J«r Cn`moJmV AmUcr Am{U gma»`mM gwÌmMm dmna H$éZ
_Ü` H$mT>cm. na§Vw Amcoco CÎma {^Þ Amho. ho {XgwZ Amco. CXmhaU 1 _Ü ò 59.3 hm Iam _Ü` Am{U
62 hm A§XmOo _Ü` Amho. Ago CÎma H$m Amco `mMm Vwåhr {dMma H$é eH$Vm H$m?

daMr dJ© {g_m + ImcMr dJ© {g_m
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     {dMma G.am-MMm© G.am{dMma G.am-MMm© G.am{dMma G.am-MMm© G.am{dMma G.am-MMm© G.am{dMma G.am-MMm© G.am

1. AdJuH¥$V Am{U dJuH¥$V XmoÝhr gm_J«rMm _Ü` _m{hV H$é eH$Vmo. `mn¡H$s H$moUVo OmñV
AMwH$ Amho. Ago Vwåhmcm dmQ>Vo H$m?

2. n¥WH$aU H$aÊ`mgmR>r dJuH¥$V gm_J«rMm Cn`moJ Ho$ìhm OmñV gmò rñH$a AgVmo?

H$Yr H$Yr x1 Am{U  f1 À`m g§»`mË_H$ qH$_Vr Iwn _moR>çm AgVmV Voìhm  x1 Am{U f1 Mm
JwUmH$ma H$aUo H${R>U Am{U OmñV doi KoVmo. Aem g§X^m©V J{UVmcm gmono ~Z{dÊ`mgmR>r BVa
nÜXVrMm {dMma H$é.

AmnU  fi'Mr qH$_V ~Xcw eH$V Zmhr na§Vw gwc^VoZo J{UV H$aÊ`mgmR>r xi À`m qH$_Vrcm
chmZ g§» òV ~XcmVm òVo. ho AmnU H$go H$aVmo? `m àË òH$ xi' _YwZ EH$ {ZpíMV g§»`m dOm
H$aÊ`m~m~V H$m` åhUVm? Mcm CXmhaU 1 _Yrc _m{hVr KoD$Z ̀ m nÜXVrZo à`ËZ H$éZ nmhþ ̀ m.

nm{hë`m nm`arV  xi' _Yrc EH$ qH$_V J¥hrV _Ü ò KoD$ Am{U `mg 'a' Zo Xe©dw. JUZm gmonr
hmoÊ`mgmR>rx1, x2, ..., xn _Yrc _Ü`qH$_V 'a' Mr {ZdS> H$é. åhUwZ AmnU a = 47.5 qH$dm a = 62.5.
{ZdSw> eH$Vmo. g_Om  a = 47.5 ¿`m.

Xþgè`m nm`arV àË òH$ xi' nmgwZ ‘a’ Mo {dMcZ _m{hV H$é. `mg d Zo Xe©dw
åhUOo di = xi – a = xi – 47.5

{Vgè`m nm`arV di Am{U Ë`m g§JV Agcocr dma§dmaVm fi, Am{U gd© fi di’ Mr ~oarO ¿`m. hr
JUZm Imcrc VŠË`mV XmI{dcocr Amho.

dJ© {dÚmÏ`mªMr dJ© 47.5i id x= −     i if d
AdH$me g§»`m ( fi) _Ü` (xi ) ix a=

10-25 2 17.5 -30 -60

25-40 3 32.5 -15 -45

40-55 7 47.5 (a) 0 0

55-70 6 62.5 15 90

70-85 6 77.5 30 180

85-100 6 92.5 45 270

EHw$U             if∑ =30                                                                   i if d∑  = 435

darc VŠË`mdéZ {dMcZmMm _Ü` i i

i

f dd
f

∑
=

∑

AmVm d  Am{U x  _Yrc g§~§Y _m{hV H$é.
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 H$maU di Mr qH$_V òÊ`mgmR>r àË òH$ xi _YwZ‘a’ dOm Ho$co nm{hOo. åhUwZ _Ü`  x
òÊ`mgmR>r AmnUmg‘a’cm  d  _Ü ò {_i{dco nm{hOo. `mg J{UVmV Ago Xe©{dVmV.

{dMcZmMm _Ü`  i i

i

f dd
f

∑
=

∑

åhUwZ  
( )i i

i

f x ad
f

∑ −
=

∑

     = i i i

i i

f x f a
f f

∑ ∑
−

∑ ∑

     = i

i

fx a
f

∑
−

∑

           d   =  x a−

åhUwZ               
i i

i

f dx a
f

∑
= +

∑

a, i if d∑  Am{U if∑  À`m [H§$_Vr VŠË`mdéZ n«{VúmonrV Ho$ë`mg

   
43547.5 47.5 14.5 62
30

x = + = + =

 åhUwZ {dÚmÏ`mªMo àmá Ho$coë`m JwUm§Mm _Ü` 62 Amho.

MMm© Ho$coë`m darc nÜXVrcm J¥hrV _Ü` nÜXVr (Assumed Mean Method) åhUVmV.

               G¥.Vr
  CXmhaU 1 _Yrc _m{hVr (gm_J«r) xi À`m qH$_Vr AZwH«$_o 17.5, 32.5, ...  Zm J¥hrV

_Ü` KoD$Z A§H$J{UVr` _Ü` _m{hV H$am Am{U Imcrc MMm© H$am.
1. darc gd© g§X^m©V A§H$J{UV _Ü`mMr qH$_V g_mZ òVo H$m?
2. Oa AmnU dmñVd _Ü`mg J¥hrV _Ü` KoVë`mg  i if d∑  H$m` homVo?
3. H$moUË`mhr dJ©_Ü`mcm J¥hrV _Ü` g_OÊ`m_Yrc H$maUo H$m`?

Imcr {Xcoë`m VŠË`mVrc 4 Ï`m ñV§̂ mÀ`m qH$_VrMo {Z[aúmU Ho$ë`mg Vo gd© 15 Mo JwUH$
AmhoV. åhUwZ 4 Ï`m ñV§̂ mVrc gd© qH$_VrZm AmnU 15 Zo ̂ mJë`mg AmnUmg chmZ g§»`m ̀ oVmV.
Z§Va Ë`mg fi er JwUmH$ma H$aUo gmono OmVo. ( òWo àË òH$ dJm©V§amMm AmH$ma 15 Amho)

åhUwZ i
i

x au
h
−

=  òWo a hm J¥hrV _Ü` Am{U h hm dJm©VamMm AmH$ma Amho.
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AmVm darc à_mUo ui À`m [H§$_Vr _m{hV H$amdo. (åhUOo fi ui H$mT>ë`mZ§Va∑  fi uiMr qH$_V
H$mT>mdr) h = 15 KoD$Z [gmYmaUV: dJmªÀ`m AmH$mamg h Zo gwMdVmV na§Vw n«Ë òH$ g§X^m©V Zoh_r
dJm©Mm AmH$ma h hmoV Zmhr.].

g_Om i i

i

f uu
f

∑
=

∑

  dJ© {dÚmÏ`mªMr  dJ© i id x a= − i
i

x au
h
−

= i if u

  AdH$me g§»`m ( fi) _Ü` (xi)

  10-25 2 17.5 -30 -2 -4

  25-40 3 32.5 -15 -1 -3

  40-55 7 47.5 0 0 0

  55-70 6 62.5 15 1 6

  70-85 6 77.5 30 2 12

  85-100 6 92.5 45 3 18

 EHw$U            if∑ =30                          i if u∑ =29

òWo naV u  Am{U x  _Yrc g§»`m OmUwZ KoD$
i

i
x au

h
−

=

åhUwZ  i i

i

f uu
f

∑
=

∑

åhUwZ  

( )i
i

i

x af
hu

f

−
∑

=
∑

     = 
1 i i i

i i

f x f a
h f f
⎡ ⎤∑ ∑⎢ ⎥−⎢ ⎥∑ ∑⎣ ⎦

    = 
1 ( )x a
h

−

[H§$dm            hu x a= −

 x a hu= +

åhUwZ  i i

i

f ux a h
f

⎡ ⎤∑⎢ ⎥= + ⎢ ⎥∑⎣ ⎦
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qH$dm  i i

i

f ux a h
f

⎛ ⎞∑ ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

VŠË`mdéZ a, i if u∑ Am{U if∑  À`m qH$_Vr à{VúmonrV Ho$ë`mg
2947.5 15
30

x = + ×

    = 47.5 + 14.5 = 62

åhUwZ {dÚmÏ`mªZr {_i{dcoë`m JwUm§Mm _Ü` 62 Amho.
darc nÜXVrcm nm`ar {dMcZ nÜXVr (Step-deviation)  åhUVmV.

cúmmV ¿`m:cúmmV ¿`m:cúmmV ¿`m:cúmmV ¿`m:cúmmV ¿`m:

  l Oa gd© di’cm gm_mB©H$ KQ>H$ Agë`mg nm`ar {dMcZ nÜXV dmnaUo gmò rñH$a AgVo.

   l {VÝhr nÜXVrìXmao _m{hV Ho$cocr _Ü` EH$M Amho.

   l J¥hrV _Ü` nÜXV Am{U nm`ar {dMcZ nÜXVr ho gai nÜXVrMo gai én Amho.

   l  Oa a Am{Um h  À`m [H§$_Vr darc à_mUo Zgë`mVar ewÝ òVa g§»`m Aem Amho H$s,

x a hu= +   Ago Xe©{dVmV. i
i

x au
h
−

=

`m nÜXVrcm BVa CXmhaUmV dmna H$é `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2.  ^maVmVrc H|$ÐemgrV àXoe Am{U {d{dY amÁ`mVrc J«m{_U ^mJmV Agcoë`m
àmW{_H$ emioVrc _{hcm {eúmH$m§Mr eoH$S>odmarMo {ddaU Imcrc gmaUrV {Xco Amho. darc {VÝhr
nÜXVrMm Cn`moJ H$éZ _{hcm {eúmrHo$À`m Q> o̧$dmarMm _Ü` _m{hV H$am.

 _{hcm {eúmrHo$Mr Q> o̧$dmar 15 - 25 25 - 35 35 – 45 45 - 55 55 - 65 65 - 75 75 – 85

 amÁ`m§Mr g§»`m     6    11     7     4    4    2     1

ómoVómoVómoVómoVómoV : NCERT À`m 7 ì`m Am{Ic ^maVr` emcò  {eúmU `mÀ`m nmhUrdéZ (gd})

fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.: n«Ë òH$ dJm©Mm dJ© _Ü` xi H$mTw>Z gmaUr _m§S>m.
òWo a = 50, h = 10,

Va  di = xi – 50 Am{U ui = 
50

10
ix −
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AmVm di Am{U ui À`m qH$_Vr H$mTw>Z gmaUrV R>odë`mg
  _{hcm amÁ`mMr ix id = iu = i if x i if d i if u

  {eúmrHo$Mr g§»`m 50ix −
50

10
ix −

  Q>̧ o$dmar
  15 – 25 6 20 -30 -3 120 -180 -18
  25 – 35 11 30 -20 -2 330 -220 -22
  35 – 45 7 40 -10 -1 280 -70 -7
  45 – 55 4 50   0  0 200 0 0
  55 – 65 4 60 10  1 240 40 4
  65 – 75 2 70 20  2 140 40 4
  75 – 85 1 80 30 3  80 30 3

  EHw$U 35 1390 -360 -36

darc gmaUrdéZ 35, 1390, 360, 36i i i i i i if f x f d f u∑ = ∑ = ∑ =− ∑ =− .

gai nÜXVrdéZ  1390 39.71
35

i i

i

f xx
f

∑
= = =

∑

J¥hrV _Ü` nÜXVrdéZ  36050 50 10.29 39.71
35

i i

i

f dx a
f

∑ −
= + = + = − =

∑

nm`ar {dMcZ nÜXVrdéZ 
3650 10 39.71

35
i i

i

f ux a h
f

⎛ ⎞∑ −⎟⎜ ⎟= + × = + × =⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

åhUwZ J«m{_U ^mJmVrc àmW{_H$ emioVrc _{hcm {eúmrHo$À`m Q> o̧$dmarMm _Ü` 39.71 Amho.

          {dMma G.am - MMm© G.am{dMma G.am - MMm© G.am{dMma G.am - MMm© G.am{dMma G.am - MMm© G.am{dMma G.am - MMm© G.am

   1. {VÝhr nÜXVrìXmao Amcoco CÎma gmaIoM AmhoV H$m?
   2. Oa xi Am{U fi ì`dñWrnUo chmZ Agë`mg H$moUË`m nÜXVrMr {ZdS> H$aUo `mo½` R>aVo?
   3. Oa xi Am{U fi Iwn _moR>çm g§»`m Agë`mg H$moUË`m nÜXVrMr {ZdS> H$aUo `mo½` R>aVo?

dJm©Mm AmH$ma Oa Ag_mZ AgwZ, Am{U xi hr _moR>çm g§»`m Agë`mg AmnU nm`ar {dMcZ
nÜXVrZo di’ À`m gm_mÝ` Ad`m§Zm h KoD$Z _Ü` H$mTw> eH$Vmo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3.  EH$ {Xder` {H«$Ho$Q> gm_mÝ`mV EH$m Jmocm§XmOmZo ~mX Ho$coë`m JS>çm§Mr g§»`m Imcrc
gmaUrV {Xcr Amho. `mo½` nÜXVrMm Cn`moJ H$éZ Jmoc§XmOm§Zr ~mX Ho$cò m JS>çm§Mm _Ü` H$mT>m.
Aem _Ü`mMr {dfoeVm H$m` Amho?
~mX Ho$coë`m JS>çm§Mr g§»`m 20 - 60 60 - 100 100 - 150 150 - 250 250 - 350  350 – 450

 Jmoc§XmOmMr g§»`m    7 5 16 12 2 3
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fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG. : òVo dJm©Mm AmH$ma ~XcVmo xi' À`m qH$_Vr _moR>çm AmhoV.Var gwÜXm a = 200 Am{U h
= 20 KoD$Z nm`ar {dMcZm nÜXVrMm Cn`moJ H$é ̀ m.Z§Va AmnUmg VŠË`mV {Xcocr _m{hVr {_iVo

~mX Pmcoë`m Jmoc§XmOmMr ix   id =          iu = ix a
h
−

i if u

JS>çm§Mr g§»`m g§»`m ( fi )  ix a− (h = 20)

20 – 60     7 40 -160 -8 -56

60 – 100     5 80 -120 -6 -30

100 – 150     16 125 -75 -3.75 -60

150 – 250     12 200 (a) 0 0 0

250 – 350     2 300 100 5 10

350 – 450     3 400 200 10 30

EHw$U 45 -106

åhUwZ   
106200 20 200 47.11 152.89
45

i i

i

f ux a h
f

⎛ ⎞∑ −⎟⎜ ⎟= + × = + × = − =⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

AemàH$mao EH$ {Xdgr` {H«$Ho$Q> gm_mÝ`mV ̀ m 45 Jmoc§XmOrZr ~mX Ho$coë`m JS>çm§Mr gamgar152.89Amho.

dJm©Vrc àH$ën:dJm©Vrc àH$ën:dJm©Vrc àH$ën:dJm©Vrc àH$ën:dJm©Vrc àH$ën:

1. Vw_À`m emioV ZwH$Ë`mM Pmcoë`m J{UVmÀ`m n[aúmoV dJm©Vrc gd© {dÚmÏ`mªZr {_i{dcoë`m
JwUm§Mr _m{hVr Jmoim H$am. `mnmgwZ dJuH¥$V dma§dmaVm {dVaU gmaUr V`ma H$am. `mM
à_mUo BVa {df`rMr gmaUr ~ZdwZ VwcZm H$am.`mo½` nÜXVrMm dmna H$éZ n«Ë òH$ g§X^m©Mm
_Ü` H$mT>m.

2. EH$m ehamVrc 30 {XdgmV Z_wX Ho$cocr OmñVrV OmñV Vmn_mZmMr _m{hVr Jmoim H$am,
Am{U `mg dJuH¥$V dma§dmaVm gmaUrV Xe©dm. `mo½` nÜXVrMm dmna H$éZ gm_J«rMm _Ü`
H$mT>m.

3. Vw_À`m dJm©Vrc gd© {dÚmÏ`mªMr C§Mr _moOwZ Ë`m§Mr dJuH¥$V dma§dmaVm {dVaU gmaUr V`ma
H$am. `mo½` nÜXVrMm Cn`moJ H$éZ `m _m{hVrMm _Ü` H$mT>m.
       Aä_mf- 14.1- 14.1- 14.1- 14.1- 14.1

1. EH$m JmdmV {dÚmÏ`mªZr JQ> ~ZdwZ n`m©daUmMo Om{Ud `m H$m ©̀H«$_mìXmao Ë`m n[agamVrc
20 Kam§Mm gd} H$éZ {H$Vr PmS>o cmdcrV `mMr _m{hVr Jmoim Ho$cr.àË òH$ Kar {H$Vr PmS>o
cmdcr `mMm _Ü` H$mT>m.

 PmS>m§Mr g§»`m 0 - 2 2 - 4 4 – 6 6 - 8      8 - 10 10 - 12 12 – 14

Kam§Mr g§»`m    1    2    1    5   6      2      3
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2. EH$m H$maImÊ`mVrc 50 _Owam§Mr amoOMr _Owar Imcrc gmaUrV {Xcr Amho.

    XaamoOMr _Owar én`m§V 200 - 250 250 - 300 300 - 350 350 - 400 400– 450

    _Owam§Mr g§»`m       12       14        8         6       10

`mo½` nÜXVrMm Cn`moJ H$éZ Ë`m H$maImÊ`mVrc _Owam§À`m XaamoOÀ`m _OwarMm _Ü` H$mT>m.

3. EH$m n[agamVrc _wcm§Mm amoOMm Oo~ IM© Imcrc {dVaU gmaUrV XmI{dcm Amho. _wcmMm
gamgar Oo~ IM© 18 én ò Amho. Va gwQ>cocr dma§dmaVm  f _m{hV H$am.

 amoOMm Oo~ IM© 11 - 13     13 - 15    15 - 17    17 - 19    19 - 21    21 - 23    23 - 25
 (én`m§V)

 _wcm§Mr g§»`m        7         6  9             13         f              5             4

4. EH$m XdmImÊ`mV 30 {ó`mMr S>m°ŠQ>am§Zr VnmgUr H$éZ Xa {_ZrQ>mcm Ë`m§À`m ôX`
ñn§XZmMr Zm|X Imcrc gmaUrV {Xcr Amho. `mo½` nÜXVrMm dmna H$éZ `m {ó`m§Mm Xa
{_ZrQ>mMm ôX` ñn§XZmMm _Ü` H$mT>m.

 ôX` ñn§XZmMr g§»`m à{V {_ZrQ> 65-68    68-71   71-74   74-77    77-80    80-83   83-86

 {ó`m§Mr g§»`m      2        4         3         8           7 4 2

5. \$im§À`m ~mOmam_Ü ò ì`mnmar g§ÌmZm Q>moncr ~§X H$éZ {dH$VmV. ̀ m Q>moncrV g§Í`m§Mr g§»`m
doJdoJir AgVo. Q>moncrVrc g§ÌmMr g§»`m Imcrc gmaUrV {Xcr Amho.

 g§ÌmMr g§»`m 10-14 15–19 20-24 25-29        30–34

 Q>moncrMrg§»`m    15               110               135               115           25

n«Ë òH$ Q>moncr_Yrc g§ÌmMr g§»`mMm _Ü` _m{hV H$am. hm _Ü` _m{hV H$aÊ`mgmR>r H$moUË`m
nÜXVrMr {ZdS> H$amc?

6. EH$m n[agamVrc 25 Hw$Qw>§~m§Mm aomOMm OodUmgmR>r Ho$coco IM© Imcrc gmaUrV {Xcm Amho.
amoOMm IM© (é.) 100-150  150-200  200-250  250-300  300-350

Hw§$Qw>~m§Mr g§»`m        4        5      12        2        2

`mo½` nÜXVrMm dmna H$éZ Hw§$Qw>§~mMo OodUmMm aomOMm IMm©Mm _Ü` H$mT>m.
7. EH$m ehamVrc 30 {ZdmgñWmZr Agcoë`m hodVrc SO2 Mr {Vd«Vm (parts per million, i.e.,

ppm) `m gmaUrV {Xcr Amho.
hdoVrc SO2 Mo ppm                 0.00-0.04     0.04-0.08      0.08-0.12      0.12-0.16      0.16-0.20      0.20-0.24

dma§dmaVm       4            9                 9        2             4                 2

Va hdoVrc SO2 À`m {Vd«VoMm _Ü` H$mT>m.
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8. EH$m dJ© {eúmH$mZo EH$m gÌmgmR>r dJm©Vrc 40 {dÚmÏ`mªÀ`m hOoarMo {ddaU Imcrc gmaUrV
XmI{dco Amho. `m gÌmVrc 56 {Xdgm§n¡H$s {dÚmWu {H$Vr {Xdg hOa homVo. `mMm _Ü` H$mT>m.

  {Xdgm§Mr g§»`m 35-38     38-41     41-44     44-47     47-50     50-53     53-56

  {dÚmÏ`mªMr g§»`m     1       3          4             4            7     10       11

9. 35 ehamVrc gmúmaVm Xa (Q>ŠŠ`mV) Imcrc gmaUrV {Xco Amho. gmúmaVm XamMm _Ü`
H$mT>m.

 gmúmaVm XamMr % 45–55 55-65 65-75 75-85          85-95

 eham§Mr g§»`m    3               10                11                 8             3

14.3  14.3  14.3  14.3  14.3  ~hþcG. (~hþcG. (~hþcG. (~hþcG. (~hþcG. (MMMMMODEODEODEODEODE)))))

  {Xcoë`m amerVrc dma§dma `oUmè`m qH$_Vrcm ~hþcH$ åhUVmV. dJuH¥$V gm_J«rMm
~hþcH$ H$mT>Ê`mnwdu Imcrc CXmhaUmìXmao AdJuH¥$V gm_J«rMm ~hþcH$ H$gm _m{hV H$aVmo `mMr
AmR>dU H$é `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4.  10 {H«$Ho$Q> gm_mÝ`mV Jmoc§XmOmZr KoVcoco {dHo$Q> Imcrc à_mUo AmhoV. : 2, 6, 4, 5,
0, 2, 1, 3, 2, 3 `m gm_J«rMm ~hþcH$ H$mT>m.

fm oS>dUwGfm oS>dUwGfm oS>dUwGfm oS>dUwGfm oS>dUwG : gm_J«rVrc ametZm H«$_mV {c{hë`mg 0, 1, 2, 2, 2, 3, 3, 4, 5, 6 `mMo {Z[aúmU Ho$co
AgVm.

OmñVrV OmñV gm_mÝ`mV Jmoc§XmOmZr KoVcoco {dHo$Q>Mr g§»`m 2 Amho. (åhUOoM {VZ
doim) åhUwZ `m gm_J«rMm ~hþcH$ 2 Amho.

h o G.amh o G.amh o G.amh o G.amh o G.am

    1. Imcrc gm_J«rMm ~hwcH$ H$mT>m.
a) 5, 6, 9, 10, 6, 12, 3, 6, 11, 10, 4, 6, 7.

b) 20, 3, 7, 13, 3, 4, 6, 7, 19, 15, 7, 18, 3.

c) 2, 2, 2, 3, 3, 3, 4, 4, 4, 5, 5, 5, 6, 6, 6.

   2. ~hþcH$ Zoh_r gm_J«rÀ`m _Ymo_Y AgVmo H$m?
   3. ~hþcH$ ~XcVmo H$m? darc CXmhaUmVrc gm_J«rV AOwZ H$mhr amer {_i{dë`mg H$m`

homVo? MMm© H$am.
   4. Oa CXmhaU 4 _Yrc ametMr gdm©V _moR>r qH$_V 8 cm ~Xcë`mg ~hþcH$mda H$mhr

n[aUm_ homVmo H$m? MMm© H$am.
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dJuH¥$V dma§dmaVm {dVaUmV, dma§dmaVoH$S>o nmhþZ ~hþcH$ H$mT>Uo eŠ` Zmhr. òWo AmnU
_moR>r dma§dmaVm Agcoë`m dJm©Mo ñWmZ gwMdw eH$Vmo. `m dJm©Zm ~hþcH$ dJ© åhUVmV. Ë`m
~hþcH$s` dJm©Vrc qH$_V hmM ~hþcH$ Amho. Ë`mcm Imcrc gwÌmZo _m{hV H$aVmV.

~hþcH$    
1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

`oWo,  l   =  ~hþcH$s` dJm©Mr ImcMr _`m©Xm
h  =  ~hwcH$s` dJm©Mo dJmªVa
f1 =  ~hþcH$s` dJm©Mr dma§dmaVm
f0 =  ~hþcH$s` dJm©À`m AmYrÀ`m dJm©Mr dma§dmaVm
f2 =  ~hþcH$s` dJm©À`m nwT>À`m dJm©Mr dma§dmaVm

`m gwÌmMm Cn`moJ H$éZ ~hþcH$ H$mT>Ê`mMr nÜXVrcm Imcrc CXmhaUmìXmao ñnï> H$é.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.   EH$m {Zdmg n[agamVrc H$mhr {dÚmÏ`mªÀ`m JQ>m§Zr 20 Hw$Q>w§~mMr nmhUr Ho$cr
Am{U Hw§$Qw>§~mVrc gXñ`m§Mr g§»`m Imcrc dma§dmaVm gmaUrV {Xcr.

Hw§$Qw>§~mMm AmH$ma 1-3 3-5 5-7 7-9 9-11

Hw§$Qw>§~mMr g§»`m   7   8   2   2   1

`m gm_J«rMm ~hþcH$ H$mT>m.

fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG. :`oWo gdm©V _moR>r dma§dmaVm 8 Amho. Am{U ̀ m dma§dmaVoMm g§JV dJ© 3-5 Amho. åhUwZ
~hþcH$s` dJ© 3-5 Amho.
AmVm, ~hcþH$s` dJ© = 3-5, ~hþcH$s` dJm©Mr ImcMr _`m©Xm (l) = 3, dJmªVa (h) = 2

~hþcH$s` dJm©Mr dma§dmaVm (f1) = 8,

~hþcH$s` dJm©À`m AmYrMr dma§dmaVm (f0) = 7,

~hwcH$s` dJm©À`m nwT>Mr dma§dmaVm  (f2) = 2.
`m qH$_VrZm gwÌmV R>odë`mg

   ~hþcH$  1 0

1 0 22
f fl h

f f f

⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

   
8 7 23 2 3 3.286

2 8 7 2 7
⎛ ⎞− ⎟⎜= + × = + =⎟⎜ ⎟⎜⎝ ⎠× − −

åhUwZ darc _m{hVrMm ~hwcH$  3.286 Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-6.  30 {dÚmÏ`mªMo J{UVmÀ`m n[aúmoV Amcoë`m JwUm§Mo {dVaU ~mOwÀ`m gmaUrV {Xco
Amho. `m gm_J«rMm ~hþcH$ H$mT>m. `mM à_mUo ~hþcH$ Am{U _Ü`mMr VwcZm H$éZ ñnï> H$am.
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dJ© AdH$me {dÚmÏ`mªMr dJ© _Ü` (xi ) fixi

g§»`m ( fi)
10-25 2 17.5 35.0
25-40 3 32.5 97.5
40-55 7 47.5 332.5
55-70 6 62.5 375.0
70-85 6 77.5 465.0
85-100 6 92.5 555.0

EHw$U if∑  = 30 i if x∑  = 1860.0

fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG. :gm_J«rVrc OmñV {dÚmÏ`mªZr(7) {_i{dcoco JwU 40-65 `m dJm©V Amho. ~hþcH$s`
dJ© 40-55 Amho.
~hþcH$s` dJm©Mr ImcMr _`m©Xm ( l )  = 40,

dJmªVa ( h) = 15,

dhþcH$s` dJm©Mr dma§dmaVm ( f1 ) = 7,

~hþcH$s` dJm©À`m AmYrMo dma§dmaVm ( f0 ) = 3,

~hþcH$s` dJm©À`m nwT>Mo dma§dmaVm ( f2 ) = 6.

AmVm gwÌmdéZ ~hwcH$

  ~hþcH$  1 0

1 0 22
f fl h

f f f

⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

7 340 15 40 12 52
2 7 6 3

⎛ ⎞− ⎟⎜= + × = + =⎟⎜ ⎟⎜⎝ ⎠× − −

ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU: gm_J«rVrc ~hwcH$ 52 Amho. AmVm CXmhaU 1 déZ _Ü` 62 Amho AmnUmg _m{hV
Amho.åhUwZ OmñVrV OmñV {dÚmÏ`mªZr {_i{dcoco JwU 52 Amho. gamgarV {dÚmÏ`mªZr {_i{dcoco
JwU 62 AmhoV.

          {dMma G.am-MMm© G.am

   1. g§X^m©déZ AmnU dJm©Vrc gd© {dÚmÏ`mªMo gamgar JwU qH$dm OmñV {dÚmÏ`mªZr
{_i{dcoco JwU _m{hV H$aVmo.
a.  n{hë`m g§X^m©V AmnU H$m` _m{hV H$aVmo?
b.  Xþgè`m g§X^m©V AmnU H$m` _m{hV H$aVmo?

   2. Ag_mZ dJmªVa KoD$Z dJuH¥$V gm_J«rMm ~hþcH$ H$mT>Vm òVo H$m?
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           Aä_mf - 14.2 - 14.2 - 14.2 - 14.2 - 14.2

1. EH$m dfm©V EH$m XdmImÊ`mV ^aVr Pmcoë`m é¾m§Mr d` Imcrc gmaUrV XmI{dco Amho.

d` (dfm©V)d` (dfm©V)d` (dfm©V)d` (dfm©V)d` (dfm©V) 5-15 15-25 25-35 35-45 45-55 55-65

é¾m§Mr g§»`mé¾m§Mr g§»`mé¾m§Mr g§»`mé¾m§Mr g§»`mé¾m§Mr g§»`m   6    11    21    23    14     5

darc gm_J«rMm ~hwcH$ Am{U _Ü` H$mT>m. H|$Ðr` àd¥ÎmrÀ`m XmoZ n[a_mUmMr VwcZm H$am
Am{U ñnï>rH$aU Úm.

2. Imcrc gmaUrV 225 {dÚwV CnH$aUm§Mm {OdZH$mi (VmgmV ) {Xco Amho.

 {OdZH$mi(VmgmV){OdZH$mi(VmgmV){OdZH$mi(VmgmV){OdZH$mi(VmgmV){OdZH$mi(VmgmV) 0 - 20 20 - 40 40 - 60 60 - 80 80 - 100 100 - 120

 dma§dmaVmdma§dmaVmdma§dmaVmdma§dmaVmdma§dmaVm 10  35 52 61 38 29

`m CnH$aZm§Mm ~hwcH$r` {OdZH$mi _m{hV H$am.

3. Jwå_S>m„m JmdmVrc 200 Hw§$Qw>§~mMm _{hÊ`mÀ`m KaJwVr IMm©Mr _m{hVr Imcrc {dVaU
gmaUrV {Xcr Amho. Ë`m Hw§$Qw>~mMm _{hÊ`mMm ~hþcH$s` IM© H$mT>m. Am{U _{hÊ`mÀ`m
IMm©Mm _Ü` gwÜXm H$mT>m.

  IM© IM© IM© IM© IM© 1000- 1500- 2000- 2500- 3000- 3500- 4000- 4500-
 (én`m§V)(én`m§V)(én`m§V)(én`m§V)(én`m§V) 1500 2000 2500 3000 3500 4000 4500 5000

 Hw$Qw> §~mMr g§»`mHw$Qw> §~mMr g§»`mHw$Qw> §~mMr g§»`mHw$Qw> §~mMr g§»`mHw$Qw> §~mMr g§»`m   24   40   33   28   30   22   16   7

4. ^maVmVrc _mÜ`{_H$ emioVrc {eúmH$ - {dÚmÏ`mªMo JwUmoÎma amÁ`dmar {Xco Amho. `m
gm_J«rMm ~hþcH$ Am{U _Ü` H$mT>m. `m XomÝhr n[a_mUmMo ñnï>rH$aU Úm.

  {dÚmÏ`m©Mr g§»`m 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55

  amÁ`m§Mr g§»`m     3    8     9    10    3    0    0    2

5. EH$ {Xdgr` Am§Vaamï´>r` {H«$Ho$Q> gm_mÝ`mVrc OmJmÀ`m gdm}ƒ loUrÀ`m \$c§XmOmZr
H$mT>coë`m Ymdm§Mr g§»`m {dVaU gmaUrV {Xco Amho.

  Ymdm 3000- 4000- 5000- 6000- 7000- 8000- 9000- 10000-
4000 5000 6000 7000 8000 9000 10000 11000

  \$c§XmOmMr g§»`m    4    18     9     7    6     3     1    1

`m gm_J«rMm ~hþcH$ H$mT>m.
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6. EH$m {dÚmÏ`mªZo amoS>darc EH$m ñWmZmnmgwZ OmUmè`m H$maMr g§»`m n«Ë`oH$ {VZ {_ZrQ>mcm
EH$Xm 100 {nar`S>gmR>r Zm§oX H$ocr. `mMo {ddaU Imcrc gmaUrV {Xco Amho.

 H$maMr g§»`m    0 - 10  10 - 20   20 - 30   30 - 40    40 - 50   50 - 60   60 - 70   70 - 80

 dma§dmaVm        7        14          13 12     20       11          15 8

`m gm_J«rMm ~hþcH$ H$mT>m.

14.4  14.4  14.4  14.4  14.4  dJuG¥.V fm_J«rMm _Ü_G.dJuG¥.V fm_J«rMm _Ü_G.dJuG¥.V fm_J«rMm _Ü_G.dJuG¥.V fm_J«rMm _Ü_G.dJuG¥.V fm_J«rMm _Ü_G.(((((MMMMMEDIANEDIANEDIANEDIANEDIAN     OFOFOFOFOF G G G G GROUPEDROUPEDROUPEDROUPEDROUPED D D D D DAAAAATTTTTAAAAA)))))

_Ü`H$ ho H|$Ðr` àd¥ËVrMo _mn AgwZ ho {Xcoë`m gm_J«rMr qH$dm amerMr _Ycr qH$_V
Amho. AdJuH¥$V gm_J«rMm _Ü`H$ _m{hV H$aÊ`mgmR>r àW_ Ë`m gm_J«rÀ`m qH$_Vrcm MT>Ë`m
H«$_mV {c{hco nm{hOo.

Oa n {df_ Agë`mg _Ü`H$ 1
2

thn⎛ ⎞+ ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ amer Am{U

Oa n g_ Agë`mg _Ü`H$ hm 2

thn⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ Am{U 1
2

thn⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠
ametMr gamgar hmò .

 g_Om EH$m n[aúmoV 50 JwUm§gmR>r 100 {dÚmÏ`mªZr {_i{dcoë`m JwUm§Zm Imcrc gmaUrV {Xcoco
Amho. Aem gm_J«rMm _Ü`H$ H$gm H$mT>VmV nmhþ.

 àmá JwUàmá JwUàmá JwUàmá JwUàmá JwU 20 29 28 33 42 38 43 25

 {dÚmÏ`mªMr g§»`m{dÚmÏ`mªMr g§»`m{dÚmÏ`mªMr g§»`m{dÚmÏ`mªMr g§»`m{dÚmÏ`mªMr g§»`m 6 28 24 15 2 4 1 20

n{hë`m§Xm MT>Ë`m H«$_mV _m§S>Ur H$éZ gmaUr 14.9 Imcrc n«_mUo V`ma H$é.

 àmá JwU {dÚmÏ`mªMr g§»`m (dma§dmaVm)
20 6

25 20

28 24

29 28

33 15

38 4

42 2

43 1

EHw$U 100
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òWo n = 100 hr g_ g§»`m Amho. _Ü`H$ hm  2

thn⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠  Am{U 1
2

thn⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠
 Mr gamgar Amho.

åhUOoM 50dm Am{U51 dm ametMr gamgar `m _Yrc _Ü`qH$_V H$mT>Ê`mgmR>r g§{MV dma§dmaVm
H$mT>mdr cmJVo.

  n«má JwUn«má JwUn«má JwUn«má JwUn«má JwU  {dÚmÏ`mªMr g§»`m {dÚmÏ`mªMr g§»`m {dÚmÏ`mªMr g§»`m {dÚmÏ`mªMr g§»`m {dÚmÏ`mªMr g§»`m g§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVm

20 6 6

 25 n ª̀V 6 + 20 = 26 26

 28 n ª̀V 26 + 24 = 50 50

 29 n ª̀V 50 + 28 = 78 78

 33 n ª̀V 78 + 15 = 93 93

 38 n ª̀V 93 + 4 = 97 97

 42 n ª̀V 97 + 2 = 99 99

 43 n ª̀V 99 + 1 = 100 100

 AmVm AmnU ̀ m _m{hVrÀ`m AmYmamZo nwÝhm EH$ C^m ñV§^ {_idw Ë`mg g§{MV dma§dmaVm ñV§^ ho
Zmd XoD$( cumulative frequency column.)
darc gmaUrdéZ AmnU nmhVmo H$s,

50 do AmdcmoH$Z 28 Amho (H$m?)

51 do AdcmoH$Z 29 Amho.

_Ü`H$ = 
28 29 28.5

2
+

=

gwMZmgwMZmgwMZmgwMZmgwMZm : darc gmaUrVrc ñV§^ 1 Am{U ñV§^ 3 cm
g§{MV dma§dmaVm gmaUr åhUVmV. _Yco JwU 28.5 ho
50% {dÚmÏ`mªZm 28.5 noúmm H$_r 50% {dÚmÏ`mªZm
28.5 noúmm OmñV JwU {_imco `m {df`mMr _m{hVr
H$i{dVo.~mOwÀ`m dJuH¥$Vr dma§dmaVm gmaUr_Ü ò EH$m
n[aúmoV 53 {dÚmÏ`mªZm 100 n¡H$s {_i{dcoco JwU {Xco
Amho.

àmá JwU {dÚmÏ`mªMr g§»`m
0-10 5
10-20 3
20-30 4
30-40 3
40-50 3
50-60 4
60-70 7
70-80 9
80-90 7
90-100 8
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gmaUrdéZ Imcrc àíZm§Mr CÎmao XoÊ`mMm à`ËZ H$am.

10 noúmm H$_r JwU {_i{dcoë`m {dÚmWu
{H$Vr AmhoV? CÎma Amho-5. 20 noúmm H$_r
JwU {_idcoco {dÚmWu {H$Vr Amho?
cúmmV ¿`m H$s, 10-20 JwU àmá H$aUmè`m
{dÚmÏ`mª_Ü`o 0-10 JwU àmá H$aUmao gwÜXm
{_iwZ AgVmV. åhUwZ 20 noúmm H$_r JwU
{_i{dcoco 5+3 åhUOo 8 {dÚmWu. åhUwZ
AmnU 10-20 ̀ m dJm©Mr g§MrV dma§dmaVm 8
åhUwZ gm§JVmo.(AmH¥$Vr 14.11 _Ü ò XmI{dë`m
à_mUo)

Aem[aVrZo AmnU Cacoë`m
dJm©Mr g§{MV dma§dmaVm _m{hV H$é eH$Vmo.
åhUOo 30 noúmm H$_r JwU {_i{dcoco
{dÚmÏ`mªMr g§»`m 40 noúmm H$_r JwU
{_i{dcoco {dÚmÏ`mªMr g§»`m40,.....100
noúmm H$_r JwU àmá Ho$coë`m {dÚmÏ`mªMr
g§»`m _m{hV H$aVm òVo.

`m gmaUrcm g§{MV dma§dmaVm {dVaU gmaUr noúmm H$_r Ago åhUVmV. `oWo
10,20,................100 hr Ë`m dJm©Mr AZwH«$_o daMr _`m©Xm Amho.
 Aem[aVrZo 0 qH$dm Ë`m noúmm OmñV
JwU {_idcoë`m {dÚmÏ`mªÀ`m g§»`mMr
gmaUr V`ma H$é eH$Vmo.
({h g§»`m gd© dma§dmaVoÀ`m ~oaOoer
g_mZ Amho) darc ~oaOonoúmm OmñV
`mV wZ n{hë`m dJm ©dH$ memMr
dma§dmaVm dOm H$aUo. hr 20 noúmm
OmñV qH$dm g_mZ KoV dJm©dH$memÀ`m
dma§dmaVoMr ~oarO dOm Ho$coë`m
g§» òer g_mZ AgVo.  Aem[aVrZo
gd© 53 {dÚmWu àmá Ho$coco JwU 0
qH$dm Ë`mnoúmm OmñV Amho. 0-10
`m dJm©V 5 {dÚmWu AmhoV. `mMm
AW © Agm H $ s , 53-5= 48

àmá JwU {dÚmWu g§»`m
(g§{MV dma§dmaVm)

10 noúmm H$_r 5

 20 noúmm H$_r 5 + 3 = 8

30 noúmm H$_r 8 + 4 = 12

40 noúmm H$_r 12 + 3 = 15

 50 noúmm H$_r 15 + 3 = 18

 60 noúmm H$_r 18 + 4 = 22

 70 noúmm H$_r 22 + 7 = 29

 80 noúmm H$_r 29 + 9 = 38

 90 noúmm H$_r 38 + 7 = 45

 100 noúmm H$_r 45 + 8 = 53

àmá JwU                  {dÚmÏ`mªMr g§»`m
(g§{MV dma§dmaVm)

 0 noúmm OmñV qH$dm g_mZ 53
 10 noúmm OmñV qH$dm g_mZ 53 - 5 = 48
 20 noúmm OmñV qH$dm g_mZ 48 - 3 = 45
 30 noúmm OmñV qH$dm g_mZ 45 - 4 = 41
 40 noúmm OmñV qH$dm g_mZ 41 - 3 = 38
 50 noúmm OmñV qH$dm g_mZ 38 - 3 = 35
 60 noúmm OmñV qH$dm g_mZ 35 - 4 = 31
 70 noúmm OmñV qH$dm g_mZ 31 - 7 = 24
 80 noúmm OmñV qH$dm g_mZ 24 - 9 = 15
 90 noúmm OmñV qH$dm g_mZ 15 - 7 = 8
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{dÚmÏ`mªZm 10 [H§$dm Ë`mnoúmm OmñV JwU {_imco AemàH$mao nwT>o Joë`mg 20 [H§$dm Ë`mnoúmm OmñV
JwU {_i{dUmao {dÚmWu 48-3=45, 30 qH$dm Ë`mnoúmm OmñV 45-4 = 41, Am{U ...... Aem àH$mao
~mOwÀ`m gmaUrV XmI{dë`mà_mUo _m{hV H$é eH$Vmo.

 `m gmaUrcm g§{MV dma§dmaVm {dVaU gmaUr noúmm OmñV åhUVmV. `oWo 0, 10, 20, ..., 90  ho Ë`m
dJm©À`m ImcÀ`m _`m©Xm AmhoV.

AmVm AmnU dJuH¥$V _m{hVrMm _Ü`H$ H$mT>Ê`mgmR>r `m g§{MV dma§dmaVm {dVaUmMm Cn`moJ H$é
eH$Vmo.

 AmVm dJrH¥$V gm_J«rV g§{MV dma§dmaVm H$S>o nmhþZ _Yco AdcmoH$Z emoYw eH$V Zmhr. H$maU Ë`m
_Yë`m AdcmoH$ZmMr Ë`m dJm©V H$mhr qH§$_V AgVo. åhUwZ Ë`m dJm©Vrc qH$_V H$mT>Ê`mgmR>r Ë`m
nwU© {dVaUmcm XmoZ ^mJmV {d^mJco nm{hOo. na§Vw Vmo H$moUVm dJ© hmoVmo? ho H$go _m{hV H$aVmo?

`mcm _m{hV H$aÊ`mgmR>r AmnU gd© dJm©Mr 2
n  Mr g§{MV dma§dmaVm H$mTw>Z H$moUË`m dJm©Mr

dma§dmaVm  2
n

 cm n{hë`m§Xm ì`mnVo Ë`m dJm©cm dJm©Mm _Ü`H$ åhUVmV.

JwU {dÚmWu g§»`m (f) g§{MV dma§dmaVm (cf)

0-10 5 5

10-20 3 8

20-30 4 12

30-40 3 15

40-50 3 18

50-60 4 22

60-70 7 29

70-80 9 38

80-90 7 45

90-100 8 53

darc gmaUrV  n = 53 åhUwZ  2
n

= 26.5 AmVm 60-70 hm dJ© Amho. `m§Mr g§{MV dma§dmaVm 29

Amho. hr 2
n  noúmm _moQ>r Amho. åhUOoM 26.5 Amho.

åhUwZ 60-70 cm _Ü`H$ dJ© åhUVmV.
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_Ü`H$ dJ© _m{hV H$oë`mZ§Va Imcrc gwÌmMm dmna H$éZ AmnU _Ü`H$ _m{hV H$aVmo.

_Ü`H$  2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜ ⎟⎜= + ×⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

`oWo l =  _Ü`H$ dJm©Mr ImcMr _`m©Xm
n = AdcmoH$ZmMr g§»`m
cf = _Ü`H$ dJm©À`m AmYrÀ`m dJm©Mr g§{MV dma§dmaVm
f = _Ü`H$ dJm©Mr dma§dmaVm

h = dJmªVa (_Ü`H$ dJm©Mm AmH$ma)

 2
n

 = 26.5,  l = 60, cf = 22, f = 7, h = 10  `m qH$_Vr à{VúmonU Ho$ë`mg

_Ü`H$  
26.5 2260 10

6
⎡ ⎤−
⎢ ⎥= + ×
⎢ ⎥⎣ ⎦

 
4560
7

= +

 66.4=

 åhUwZ AY} {dÚmÏ`mªZr 66.4 noúmm H$_r JwU àmá Ho$coo Am{U Cacoë`m AÜ`m© {dÚmÏ`mªZr 66.4
OmñV JwU {_i{dco.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-7.   EH$m emioVrc 10 ì`m dJm©À`m
_wctÀ`m C§Mr {df`r Ho$coë`m nmhUrZwgma
Amcocr _m{hVr ~mOwÀ`m gmaUrV XmI{dcoco
Amho. Va Ë`mMm _Ü`H$ H$mT>m.

C§Mr(go._r. _Ü`o)C§Mr(go._r. _Ü`o)C§Mr(go._r. _Ü`o)C§Mr(go._r. _Ü`o)C§Mr(go._r. _Ü`o) _wctMr g§»`m_wctMr g§»`m_wctMr g§»`m_wctMr g§»`m_wctMr g§»`m

140 noúmm OmñV 4

145 noúmm OmñV 11

150 noúmm OmñV 29

155 noúmm OmñV 40

160 noúmm OmñV 46

165 noúmm OmñV 51
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fm oS >dU wG .fm oS >dU wG .fm oS >dU wG .fm oS >dU wG .fm oS >dU wG .  : C §MrMm _Ü`H $
H$mT>Ê`mgmR>r dJ©AdH$me Am{U Ë`m
g§JV dma§dmaVm _m{hV H$aUo JaOoMo
Amho. {Xcoë`m gmaUr À`m noúmm H$_r
Agë`m_wio 140, 145, 150, . . ., 165
`m g§JV dJm©À`m daÀ`m {g_m AmhoV.
åhUwZ dJ©AdH$me ho 140, 140 - 145,

145 - 150, . . ., 160 - 165 Agco
nm{hOo.

 darc gmaUrMo {Z[aúmU Ho$ë`mg 140
noúmm H$_r C§Mr Agcoë`m _wctMr
g§»`m 4 Amho. åhUOo 140 noúmm H$_r Agcoë`m dJm©Mr dma§dmaVm 4 Amho. AmVm 145 noúmm H$_r
C§Mr Agcoë`m _wcr 4 AmhoV. åhUwZ 140 - 145 dJm©Vrc C§Mr Agcoë`m _wctMr g§»`m 11 – 4 =

7 Amho. Aem[aVrZo Cacoë`m dm§admaVocm gmaUrV XmI{dë`m à_mUo _m{hV H$aVm òVo.

AdcmoH$mZmMr g§»`m n = 51

2
n

 = 
51
2  = 25.5

th
 AdcmoH$Z ho 145 - 150 `m dJm©V Amho.

∴  145 - 150  hm _Ü`H$ dJ© Amho.

 _Ü`H$ dJm©Mr ImcMr _`m©Xm  l = 145,

cf (_Ü`H$ dJm©À`m AmYrÀ`m dJm©Mr g§{MV dma§dmaVm 145 - 150) = 11,

f ( _Ü`H$ dJm©Mr dma§dmaVm 145 - 150) = 18,

 dJmªVa (dJm©Mm AmH$ma) h  = 5.

    gwÌmdéZ, _Ü`H$ 2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜⎝ ⎠
= + ×

( )25.5 11
145 5

18
−

= + ×

72.5145
18

= +  = 149.03

dJ© AdH$me dm§admaVm g§{MV
  dma§dmaVm

140 À`m H$_r 4 4

140-145 7 11

145-150 18 29

150-155 11 40

155-160 6 46

160-165 5 51
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åhUwZ _wctMr _Ü`H$ C§Mr 149.03 go._r. Amho. åhUOo dJm©Vrc 50% _wcr 149.03 noúmm OmñV
C§MrÀ`m AmhoV. Cacoë`m 50% _wcr 149.03 noúmm H$_r C§MrÀ`m AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-8.  Imcrc gm_J«rMm _Ü`H$ 525 Amho. EHw$U dma§dmaVm 100 Agë`mg x Am{U y À`m
qH$_Vr H$mT>m. `oWo CI åhUOo dJ© AdH$me Am{U Fr åhUOo dma§dmaVm

  CI 0-100 100- 200- 300- 400- 500- 600- 700- 800-    900-

200 300 400 500 600 700 800 900     1000

  Fr   2   5  x  12  17  20   y   9   7 4

fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG.fm oS>dUwG. :

 n = 100  {Xco Amho.

åhUwZ 76 + x + y = 100,åhUOoM x + y = 24 (1)

_Ü`H$ 525 Amho hm 500 – 600 À`m _Ü`o Amho.

åhUwZ  l = 500, f = 20, cf = 36 + x, h = 100

gwÌmdéZ

dJ© AdH$me dma§dmaVm g§{MV dma§dmaVm

0-100 2 2

100-200 5 7

200-300 x 7+x

300-400 12 19+x

400-500 17 36+x

500-600 20 56+x

600-700 y 56+x+y

700-800 9 65+x+y

800-900 7 72+x+y

900-1000 4 76+x+y
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_Ü`H$  2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜⎝ ⎠
= + ×

     525  
50 36500 100

20
x− −

= + ×

 åhUOo  525 – 500 = (14 – x) × 5

åhUOo              25  = 70 – 5x

åhUOo              5x = 70 – 25 = 45

åhUwZ                x =  9

åhUwZ (1) déZ 9 + y = 24  òVo.

åhUOoM  y = 15

gwMZmgwMZmgwMZmgwMZmgwMZm :

{^Þ dJ© AdH$me Agcoë`m dJr©H¥$V gm_J«rMm _Ü`H$ gwÜXm H$mT>Vm òVmo.

14.5  14.5  14.5  14.5  14.5  G|.Ðr_ àd¥ËVrÀ_m qG._Vr G|.Ðr_ àd¥ËVrÀ_m qG._Vr G|.Ðr_ àd¥ËVrÀ_m qG._Vr G|.Ðr_ àd¥ËVrÀ_m qG._Vr G|.Ðr_ àd¥ËVrÀ_m qG._Vr (((((WWWWWHICHHICHHICHHICHHICH     VVVVVALALALALALUEUEUEUEUE     OFOFOFOFOF C C C C CENTRALENTRALENTRALENTRALENTRAL T T T T TENDENCYENDENCYENDENCYENDENCYENDENCY)))))

{deof g§X^m©gmR>r H$moUVr n[a_mUo Cn`wº$ amhrc.{deof g§X^m©gmR>r H$moUVr n[a_mUo Cn`wº$ amhrc.{deof g§X^m©gmR>r H$moUVr n[a_mUo Cn`wº$ amhrc.{deof g§X^m©gmR>r H$moUVr n[a_mUo Cn`wº$ amhrc.{deof g§X^m©gmR>r H$moUVr n[a_mUo Cn`wº$ amhrc.

H|$Ðr` àd¥ÎmrÀ`m n[a_mUmMm {Z`{_V dmna hm _Ü`H$ Amho. H$maU gd© AdcmoH$Zmg {dMmamV
KoVë`m OmVmo. ho gm_J«rVrc gdm©V chmZ Am{U gdm©V _moR>o AdcmoH$Z Amho. `mdéZ AmnU XmoZ
qH$dm Ë`mnoúmm OmñV {dVaUmMr VwcZm H$aÊ`mg g_W© AgVmo. CXmhaUmW© {d{dY emioVrc EH$m
{d{eï> n[aúmo_Yrc {dÚmÏ`mªÀ`m {ZH$mcmMr gamgar VwcZm H$éZ AmnU H$moUË`m emioMr n«JVr
Mm§Jcr Amho, `mMm {ZíH$f© H$mT>Vm `oVmo.

 gm_J«rVrc A§Ë` {H|$_VrMm H$Yr H$Yr _Ü`mda n[aUm_ hmoVmo. CXmhaUmW© dma§dmaVocm Odi
Odh g_mZ Agcoë`m dJm©Vrc n«{V{ZYrËd H$aVo. na§Vw EH$m dJm©Mr dma§dmaVm 2, Cacoë`m
dm§admaVm 20, 25, 20, 21, 18, Agë`mg _Ü`mMm Ë`m gm_J«rÀ`m ñd^mda H$mhr \$aH$ nS>V Zmhr.
Aem g§X^m©V _Ü` hm Ë`m gm_J«rMo Mm§Jco à{V{Z{YËd hmoV Zmhr.
J{UVmV d¡̀ {º$H$ AdcmoH$Z _hËdmMm ZgVo. {deof åhUOo A§Ë` {H|$_Vr _hËd ZgVm§Zm gm_J«rMo
à{V{ZYrËd H$aUmè`m qH$_Vr _m{hV H$am`Mr JaO nS>cr Voìhm CXmhUmV EH$ n[agamVrc
l_rH$m§À`m doVZmMo à{V{ZYrËd H$aUmè`m [H§$_Vr H$mT>Ê`mMr JaO ^mgcr. (Cacoë`m amer noúmm
OmñV \$aH$mÀ`m AË`ën AË`mYrH$ qH_Vr Agcoë`m amer AmhoV) Voìhm _Ü`H$ hr H|$Ðr` àd¥ÎmrMr
n[a_mUo qH$_Vr hmoVo.
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H$Yr H$Yr àmYmÝ` amercm AmoiIÊ`mÀ`m g§X^m©V ~hþcH$mg H|$Ðr` ñWmZ qH$_VrMr JUZm Ho$ë`m
OmVmo.CXm.OmñV cmoH$m§Zr nm{hcocmT.Vdarc H$m ©̀H«$_ emoYÊ`mgmR>r OmñV {dH$ë`m OmUmè`m
dñVw,OmñV dmnaÊ`mV òUmè`m dmhÊ`mMm a§J _m{hV H$aÊ`mgmR>r BË`mXrgmR>r ~hþcH$mMm dmna
hmoVmo.

          Aä_mf - 14.3 - 14.3 - 14.3 - 14.3 - 14.3

1. EH$m {Zdmg àm§VmVrc 68 J«mhH$m§Mm _{hÝ`mMm {dÚwV dmnaÊ`mMm IM© Imcrc dma§dmaVm
{dVaU gmaUrV {Xcm Amho. `m gm_J«rMm _Ü`H$, _Ü` Am{U ~hwcH$ H$mTw>Z MMm© H$am.

 _{hÝ`mMm dmna 65-85     85-105     105-125     125-145     145-165     165-185     185-205

 J«mhH$m§Mr g§»`m    4     5          13 20      14            8    4

2. Imcrc {Xcoë`m 60 AdcmoH$m§ZmMm _Ü`H$ 28.5 Amho. Va x Am{U y À`m qH$_Vr H$mT>m.

  dJ© AdH$me 0-10 10-20 20-30 30-40 40-50 50-60

  dma§dmaVm   5     x    20    15     y     5

3. EH$m {OdZ {d_m EO|Q>Zr 100 nm°crgr YmaH$m§À`m d`mMo {dVaU Imcrc gmaUrV {Xco
Amho. Ë`m§À`m d`mMo _Ü`H$ H$mT>m. (nm°crgr YmaH$mÀ`m ì`º$sMo d` 18 dfm©nmgwZ 60
dfm©n ª̀V Amho)

 d` Below  Below Below Below Below Below Below Below Below
 (dfm©V) 20 25 30 35 40 45 50 55 60

 nm°crgr YmaH$m 2 6 24 45 78 89 92 98 100
 Mr g§»`m

4. EH$m PmS>mÀ`m 40 nm§ZmMr cm§~r _r._r.À`m Odinmg _mnwZ Amcoë`m _m{hVrcm Imcrc
gmaUrV Xe©{dcoco Amho.

 cm§~r(_r_r_Ü ò) 118-126 127-135 136-144 145-153 154-162 163-171 172-180

 nmUm§Mr g§»`m      3      5      9     12       5      4      2

nmZm§À`m cm§~rMo _Ü`H$ H$mT>m. (gwMZmgwMZmgwMZmgwMZmgwMZm : _Ü`H$ H$mT>Ê`mgmR>r dJm©À`m {g_m V`ma H$amì`m
cmJVmV. Z§Va Ë`m dJm©Zm ~XcwZ 117.5 - 126.5, 126.5 - 135.5, . . ., 171.5 - 180.5. {chmdo
cmJVo.)
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5. 400 {Z`m°Z {Xì`m§Mm {OdZH$mi Imcrc {dVaU gmaUrV {Xcocm Amho.

{OdZ H$mi 1500- 2000- 2500- 3000- 3500- 4000- 4500-
(VmgmV) 2000 2500 3000 3500 4000 4500 5000

{Xì`m§Mr 14 56 60 86 74 62 48
g§»`m

Va {Xì`m§À`m {OdZH$mimMo _Ü`H$ H$mT>m.

6. EH$m Q>ocr\$moZ S>m`aoŠQ>ar _YwZ 100 AS>Zmd `mX¥pÀN>H$[aË`m KoVco. Ë`mVrc Aúmam§À`m
g§» òdéZ dma§dmaVm {dVaU Imcrc à_mUo V`ma Ho$co Amho.

Aúmam§Mr g§»`m 1-4 4-7 7-10 10-13 13-16 16-19

AS>Zmdm§Mr g§»`m   6 30  40    16     4     4

AS>ZmdmVrc A§H$mÀ`m g§» òMm _Ü`H$ _m{hV H$am. AS>ZmdmVrc A§H$mÀ`m g§» òMm _Ü` H$mT>m.
AS>ZmdmMm ~hwcH$r` AmH$ma gwÜXm _m{hV H$am.

7. EH$m dJm©Vrc 30 {dÚmÏ`mªMo dOZ Imcrc {dVaU gmaUrV {Xcoco Amho. {dÚmÏ`mªÀ`m
dOZmZo _Ü`H$ H$mT>m.

dOZ ({H$.J«.°) 40-45 45-50 50-55 55-60 60-65 65-70 70-75

{dÚmÏ`m§©Mr g§»`m     2     3     8     6     6     3     2

14.6 14.6 14.6 14.6 14.6 f§{MV dma§dmaVm {dVaUmMr AmcoIr_ Xe©dUwG. (GGGGGRAPHICALRAPHICALRAPHICALRAPHICALRAPHICAL R R R R REPRESENTEPRESENTEPRESENTEPRESENTEPRESENTAAAAATIONTIONTIONTIONTION

OFOFOFOFOF C C C C CUMULUMULUMULUMULUMULAAAAATIVETIVETIVETIVETIVE F F F F FREQUENCYREQUENCYREQUENCYREQUENCYREQUENCY D D D D DISTRIBISTRIBISTRIBISTRIBISTRIBUTIONUTIONUTIONUTIONUTION)))))

eãXmnoúmm {MÌmZo Mm§Jco g_OVo. AmcoIr` Xe©dUwH$sZo {Xcocr _m{hVr úmUmV g_OVo.  9
ì`m dJm©V AmnU gm_J«rcm ñV§^mcoI Am`VmcoI Am{U dma§dmaVm ~hþ^wOrZo Xe©{dco OmVo. AmVm
g§{MV dma§dmaVm {dVaUmg AmcoImZo Xe©dw.

CXmaUmW© darc CXmhUmVrc g§{MV dma§dmaVm {dVaU {dMmamV ¿`m. `mgmR>r gm_J«r
_Yrc dJ©AdH$me AI§S> Agcoo nm{hOo. H$maU g§{MV dma§dmaVm hr _`m©Xo gmo~V Owicocr AgwZ
{g_ogmo~V Ë`mMm g§~§Y Zmhr.
SCERT TELA
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 10, 20, 30, ..., 100
AZwH«$_o Ë`m dJm©À`m
ImcMr _`m©Xm AmhoV.
gm_J « rcm Amc oImV
gmXarH$aU H$aÊ`mgmR>r
dJm©Mr daMr _`m©Xm
{úmVrV g_m§Va aofo (X-

Aúm)  da Am{U Ë`mÀ`m
g§JV g§{MV dma§dmaVm
Cä`m  (Y-Aúm) aofoda
gw{MV Ho$co nm{hOo.
àË`oH$ dJm©Mr daMr
_`m©Xm Ë`m g§~§YrV g§{MV dma§dmaVoZr ~Zcoë`m _`m©Xocm., (10, 5),  (20, 8), (30,, 12), (40, 15),

(50, 18), (60, 22), (70, 29), (80, 38), (90, 45), (100, 53)  Zm AmcoImda gw{MV H$éZ Ë`m q~XþZm
gai dH«$mZo OmoS>m. `m dH«$mcm g§{MV dma§dmaVm dH«$ qH$dm AmoOrd dH«$ Ago åhUVmV.

AmoOr(AmoOr(AmoOr(AmoOr(AmoOr('ogive) ZmdmÀ`m \|$M nXmnmgwZ AmoOrd () ZmdmÀ`m \|$M nXmnmgwZ AmoOrd () ZmdmÀ`m \|$M nXmnmgwZ AmoOrd () ZmdmÀ`m \|$M nXmnmgwZ AmoOrd () ZmdmÀ`m \|$M nXmnmgwZ AmoOrd ('ojeev') ZmdmMo nX V`ma Pmco.) ZmdmMo nX V`ma Pmco.) ZmdmMo nX V`ma Pmco.) ZmdmMo nX V`ma Pmco.) ZmdmMo nX V`ma Pmco.
AmoOr åhUOo A§VdH«$ nmgwZ gwé hmoD$Z ~hrdH«$mZo eodQ> hmoD$Z B§J«Or AmoOr åhUOo A§VdH«$ nmgwZ gwé hmoD$Z ~hrdH«$mZo eodQ> hmoD$Z B§J«Or AmoOr åhUOo A§VdH«$ nmgwZ gwé hmoD$Z ~hrdH«$mZo eodQ> hmoD$Z B§J«Or AmoOr åhUOo A§VdH«$ nmgwZ gwé hmoD$Z ~hrdH«$mZo eodQ> hmoD$Z B§J«Or AmoOr åhUOo A§VdH«$ nmgwZ gwé hmoD$Z ~hrdH«$mZo eodQ> hmoD$Z B§J«Or  S-AmH$mamMo dH«$AmH$mamMo dH«$AmH$mamMo dH«$AmH$mamMo dH«$AmH$mamMo dH«$
V`ma hmoVo. AmoOr AmH$ma hm V`ma hmoVo. AmoOr AmH$ma hm V`ma hmoVo. AmoOr AmH$ma hm V`ma hmoVo. AmoOr AmH$ma hm V`ma hmoVo. AmoOr AmH$ma hm  14

th
 Am{UAm{UAm{UAm{UAm{U 15

th
 eVH$mVrc JmoVrH$(eVH$mVrc JmoVrH$(eVH$mVrc JmoVrH$(eVH$mVrc JmoVrH$(eVH$mVrc JmoVrH$(Gothic) nÜXVr_Yrc) nÜXVr_Yrc) nÜXVr_Yrc) nÜXVr_Yrc) nÜXVr_Yrc

_w»` AmH$ma Amho._w»` AmH$ma Amho._w»` AmH$ma Amho._w»` AmH$ma Amho._w»` AmH$ma Amho.

 naV g§{MV dma§dmaVm {dVaU KoD$ Am{U
g§{MV dma§dmaVm dH«$ H$mTw>.

òWo 0, 10, 20, ...., 90 hr AZwH«$_o  0-10, 10-
20, ....., 90-100 `m dJm©Mr ImcMr _`m©Xm
Amho. `mg Xe©{dÊ`mgmR>r ImcMr _`m©Xm
X-Aúmmda Am{U Ë`m g§~§Yr g§{MV dma§dmaVm
Y-Aúmmda  H$mT>mdr cmJVo. Ë`mZ§Va (ImcMr
_`m©Xm Ë`m g§~§Yr g§{MV dma§dmaVm)(0, 53),
(10, 48), (20, (45), (30, 41), (40, 38), (50,
35), (60, 31), (70, 24), (80, 15), (90, 8),
AmcoImdéZ H$mTw>Z Ë`mg EH$ gai dH«$mZo
OmoSw>. ̀ m dH«$mcm g§{MV dma§dmaVm dH«$ qH$dm
AmoOrd dH«$ åhUVmV.
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14.6.1  14.6.1  14.6.1  14.6.1  14.6.1  f§{MV dma§dmaVm dG«.mnmfwZ _Ü_G. G.mT>Uo (OBTAINING MEDIAN FROM GIVE  CURVE:)

XmoZ g§{MV dma§dmaVm dH«$mnmgwZ _Ü`H$ H$mT>Uo H$go eŠ` Amho. Vo nmhþ `m.àW_ 
53 26.5

2 2
n
= =

cm y-Aúmmda Xe©dwZ ̀ m q~XþnmgwZ  x-Aúmmcm g_m§Va AgUmar aofm H$mT>m. Vr dH«$mg EH$m q~Xþda
H$mnVo. `m q~XþnmgwZ x-Aúmmda c§~ H$mT>m. `m c§~nmXmZo _m{hVrMm _Ü`H$ H$mT>Vm `oVmo.
_Ü`H$ H$mT>Ê`mMr Xþgar nÜXV:_Ü`H$ H$mT>Ê`mMr Xþgar nÜXV:_Ü`H$ H$mT>Ê`mMr Xþgar nÜXV:_Ü`H$ H$mT>Ê`mMr Xþgar nÜXV:_Ü`H$ H$mT>Ê`mMr Xþgar nÜXV:
XmoZ AmoOrd dH«$ (åhUOo À`m noúmm
H$_r Am{U À`m noúmm OmñV) gma»`m
Aúmmda H$mT>m. XmoÝhr AmoOrd dH«$
EH$_oH§$mg EH$m q~Xþda N>oXVmV. `m
q~XþdéZ x-Aúmmda c§~ H$mT>ë`mg Á`m
{R>H$mUr  x-Aúmmda hm q~Xþ N>oXVmo
Ë`m q~XþdéZ _Ü`H$ òVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-9.   EH$m {ZdmgñWmZr 30 XþH$mZm§Mm dm{f©H$ Z\$m Imcrc dma§dmaVm gmaUrV {Xcm
Amho.

Z\$m(cmImV)Z\$m(cmImV)Z\$m(cmImV)Z\$m(cmImV)Z\$m(cmImV) XþH$m§ZmMr g§»`m (dma§dmaVm)XþH$m§ZmMr g§»`m (dma§dmaVm)XþH$m§ZmMr g§»`m (dma§dmaVm)XþH$m§ZmMr g§»`m (dma§dmaVm)XþH$m§ZmMr g§»`m (dma§dmaVm)
5 noúmm OmñV qH$dm g_mZ 30
10 noúmm OmñV qH$dm g_mZ 28
15 noúmm OmñV qH$dm g_mZ 16
20 noúmm OmñV qH$dm g_mZ 14
25 noúmm OmñV qH$dm g_mZ 10
30 noúmm OmñV qH$dm g_mZ   7
35 noúmm OmñV qH$dm g_mZ   3

darc gm_J«rMo XmoÝhr AmoOrd dH«$ H$mT>m. Am{U Zâ`mMm _Ü`H$ H$mT>m.
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fm oS>dUwGfm oS>dUwGfm oS>dUwGfm oS>dUwGfm oS>dUwG : AJmoXa {ZX}eH$ Aúm H$mTw>. Zâ`mMr ImcMr {g_m {úmVrO g_m§Va Aúmmda Am{U
g§{MV dma§dmaVm Cä`m Aúmmda gw{MV H$é. Z§Va  (5, 30), (10, 28), (15, 16), (20, 14), (25, 10),
(30, 7) Am{U (35, 3) `m q~XþZm {dñWmnZ H$é. `m {~XþZm EH$m dH«$mÀ`m gmhmæ`mZo OmoS>ë`mg
AmoOrd dH«$ noúmm OmñV AmH¥$VrV XmI{dë`m à_mUo òVo.

 AmVm {Xcoë`m gm_J«rdéZ dJmªVa, dma§dmaVm Am{U g§{MV dma§dmaVm darc VŠË`mdéZ òVo H$m
Vo nmhþ `m.

dJmªVa 5-10 10-15 15-20 20-25 25-30 30-35  35-40

XþH$m§ZmMr g§»`m 2          12         2          4          3 4 3

g§{MV dma§dmaVm 2          14        16       20        23 27 30

`m qH$_Vrcm dmnéZ g§{MV dma§dmaVm dH«$ noúmm H$_r ̀ oÊ`mgmR>r Ë`mM Aúmmda (10, 2), (15, 14),

(20, 16), (25, 20), (30, 23), (35, 27), (40, 30) `m q~XþZm {dñWmnZ H$é.

Ë`m XomÝhr dH«$m§Zr nañna N>oXcoë`m q~XþnmgwZ x Aúmmda c§~ H$mT>ë`mg Vmo c§~nmX 17.5 `oVom.
hmM _Ü`H$ Amho. `mMr VnmgUr gwÌmdéZ Ho$cr OmVo. åhUwZ Amcoë`m Zâ`mMm _Ü`H$ 17.5
(cmI) Amho.
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               Aä_mf - 14.4 - 14.4 - 14.4 - 14.4 - 14.4

1. EH$m H$maImÊ`mVrc 50 _Owam§Mr aomOMr _Owar Imcrc {dVaU gmaUrV {Xcr Amho.
amoOMr _Owar (én`mV) 250-300 300-350 350-400 400-450 450-500

_Owam§Mr g§»`m 12 14 8 6 10

darc {dVaUmcm g§{MV dma§dmaVm {dVaU noúmm H$_r _Ü`o ~XcwZ Ë`mMo AmoOrd dH«$ H$mT>m.

2. EH$m emioVrc 35 _wcm§Mr d¡ÚH$s` VnmgUrV Ë`m§Mo dOZ Imcrc à_mUo Z_wX Ho$co

dOZ ({H$.J°«._Ü ò) {dÚmÏ`mªMr g§»`m
38 noúmm H$_r 0
40 noúmm H$_r 3
42 noúmm H$_r 5
44 noúmm H$_r 9
46 noúmm H$_r 14
48 noúmm H$_r 28
50 noúmm H$_r 32
52 noúmm H$_r 35

AmoOrd dH«$ noúmm H$_r (g§{MV dma§dmaVm dH«$ noúmm H$_r) H$mT>m Am{U åhUwZ AmcoImdéZ dOZmMo
_Ü`H$ H$mT>m Am{U Amcoë`m CÎmamMr nS>VmiUr gwÌmÀ`m gmhmæ`mZo H$am.
3. EH$m JmdmVrc 100 eoVH$è`m§À`m eoVmVrc JìhmMo CËnmXZ à{V hoŠQ>a Imcrc gmaUrV {Xco Amho.

{nH$m§Mo CËnmXZ 50-55 55-60 60-65  65-70   70-75   75-80
({¹$Q>§c/ hoŠQ>a)
eoVH$è`m§Mr g§»`m 2 8 12 24 38 16

darc _m{hVr g§{MV dma§dmaVm noúmm OmñV _Ü ò ~XcwZ Ë`mMo AmoOrd dH«$ H$mT>m.
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               AmnU G.m_ MMm© Go.cr.

`m YS>çmV AmnU Imcrc _wÔo {eH$cmoV.

1. dJuH¥$V gm_J«rMm _Ü` H$mT>Ê`mMo gwÌ

(i) gai nÜXVrV : i i

i

f xx
f

∑
=

∑

(ii) J¥hrV _Ü` nÜXVrV : i i

i

f dx a
f

∑
= +

∑

(iii) nm`ar {dMcZ nÜXVrV : i i

i

f ux a h
f

⎛ ⎞∑ ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ ∑⎝ ⎠

2. dJuH¥$V gm_J«rMm ~hþcH$ H$mT>Ê`mMo gwÌ

~hþcH$ 1 0

1 0 22
f fl h

f f f
⎛ ⎞− ⎟⎜ ⎟= + ×⎜ ⎟⎜ ⎟⎜ − −⎝ ⎠

................................................

3. dJr©H¥$V gm_J«rMm _Ü`H$ H$mT>Ê`mMo gwÌ

_Ü`H$ 2
n cf

l h
f

⎛ ⎞⎟⎜ − ⎟⎜ ⎟⎜ ⎟⎜= + ×⎟⎜ ⎟⎜ ⎟⎜ ⎟⎟⎜⎝ ⎠

  Where symbols have their usual meanings.

4. _Ü`H$ _m{hV H$aÊ`mgmR>r dJ© AdH$me AI§S> Agco nm{hOo.
5. g§{MV dma§dmaVm {dVaUmMr AmcoIr` Xe©dUwH$ g§{MV dma§dmaVm dH«$mgmaIr qH$dm AmoOrd

dH«$m noúmm H$_r qH$dm noúmm OmñV `m gmaIr `oVo.
6. AmoOrd dH«$ H$mT>Ê`mgmR>r _`m©Xocm X-Aúmmda Am{U g§{MV dma§dmaVm Y-Aúmmda KoVë`m

OmVo.
7. XmoÝhr Aúmmdarc _mno g_mZ ZgVmV.
8. EH$m gm_J«rVrc XomZ AmoOrd dH«$mÀ`m nañna N>oXZ q~XþnmgwZ  x-{ZX}eH$ H$mT>coë`m

c§~nmX hm Ë`m dJuH¥$V gm_J«rMm _Ü`H$ hmoVmo.

gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©gwM{dcoco àH$ën H$m¶©
‘Ü¶ - ‘Ü¶H$ - ~hþcH$ ‘m{hV H$aUo
* amoOÀ¶m {OdZmV Ë¶mMo Cn¶moOZ * {‘iV Agcoë¶m ómoVmVwZ ‘m{hV Jmoim H$aUo. *
‘Ü¶, ‘Ü¶H$ Am{U ~hwcH$Mm darc ‘m{hVr g§~§Yr AmcoI H$mT>Uo.
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(Mathematical Modelling)

IzTUq_ Y^vYn U_l` G.`Tn

A.I.1 A.I.1 A.I.1 A.I.1 A.I.1 àñUldYl
25 \o$~w«dmar 2013 cm  ISRO cm PSLV C20 gwé Ho$cm SARAL hm CnJ«hmcm H$úmoV

gmoS>co. CnJ«hmMo dOZ 407  {H$.J«°. hmoVo. Ë`mMr C§Mr 781 {Ho$._r. Am{U Ë`mÀ`m H$úmoMm H$c 98.5º
homVm.

darc _m{hVr dmMVm§Zm AmnU AmíM ©̀MH$sV homVmo.

(i) emókmZo 781 {H$._r. hr C§Mr H$er H$mT>cr Vo AmH$memV OmD$Z _moOco H$m`?

(ii) dmñV{dH$ _moOUr Z H$aVm H$úmoMm H$moZ  98.5º Amho. hm {ZíH$f© Ë`m§Zr H$gm H$mT>cm?

Amnë`m X¡Z§{XZ {OdZmVrc H$mhr CXmhaUm§Zm nmhþZ emókm§Zr Am{U J{UVkm§Zr hm
n[aUm_ H$gm _m{hV Ho$cm `mMo AmíM ©̀ dmQ>Vo. Imcrc CXmhaUo nmhþ.

(i) gẁ m©À`m n¥ð>^mJmMo Vmn_mZ gw_mao 6,000ºCAmho.

(ii) _mZdr ôX` Xa {_ZrQ>mcm 5 Vo  6 {cQ>a aº$ e[aamcm nwadR>m H$aVo.

(iii) gẁ © Am{U n¥Ïdr_Yrc A§Va 1,49,000 {H$._r.Amho.

darc CXmhaUmdéZ _m{hV homVo H$s, gẁ m©Odi OmD$Z H$moUrhr Vmn_mZ _moOco Zmhr.
n¥ÏdrnmgwZ gẁ m©Mo A§Va _moOco Zmhr. Amnë`m earamVrc ôX`mcm ~mhoa H$mTw>Z {H$Vr aº$ nmR>{dVo
ho _moOw eH$V Zmhr. Aem àH$maMo àíZ \$º$ J{UVr` Z_wÊ`mìXmaoM gmoS>{dVm òVo.

J{UVr` Z_wÝ`m§Mm Cn`moJ \$º$ emókmZr Zmhr Va AmnU gwÜXm Ho$cm Amho. CXmhaUmW©
100 én ò Jw§VdUwH$ H$éZ 10% gai ì`mOmZo EH$ dfm©Z§Va AmnUmg {H$Vr én ò {_iVmV. qH$dm
Imocrcm a§J XoÊ`mgmR>r {H$Vr {cQ>a a§JmMr Amdí`H$Vm Amho. ho _m{hV H$amdo cmJVo. Aem n«H$maÀ`m
àíZm§Zm AmnU J{UVr` Z_wÊ`mìXmao gmoS>{dVmo.

     zdMl` G.`l-MMl© G.`l
   Amnë`m X¡Z§{XZ {OdZmV àË`úmnUo _moOUr Z H$aVm J{UVr` Z_wÝ`mÀ`m gmhmæ`mZo

_moOUr H$aVmo `mMr H$mhr CXmhaUo KoD$Z Vw_À`m {_Ìmer MMm© H$am.
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A.I.2  A.I.2  A.I.2  A.I.2  A.I.2  IzTUq_ Y^vYn IzTUq_ Y^vYn IzTUq_ Y^vYn IzTUq_ Y^vYn IzTUq_ Y^vYn (((((MMMMMAAAAATHEMATHEMATHEMATHEMATHEMATICALTICALTICALTICALTICAL M M M M MODELODELODELODELODELSSSSS)))))

{ÌH$moUmMo úmoÌ\$i H$mT>Ê`mMo gwÌ Vwåhmcm _m{hV Amho.

{ÌH$moUmMo úmoÌ\$i = 
1
2 × nm`m × C§Mr

Aem àH$mao gaiì`mOmMo gwÌ 100
PTRI = . ho gwÌmV qH$dm g_rH$aU ì`mO (I); _wÔc(P); doi

(T); Am{U ì`mOmMm Xa (R) `m_Ü`o g§~§Y Amho hr J{UVr` Z_wÝ`mMr CXmhaUo AmhoV.

J{UVr` Z_wÝ`mMr AmUIr H$mhr CXmhaUo nmhþ `m.

(i) doJ (S) 
tan ( )

( )
Dis ce d

time t
=

(ii) MH«$dmT> ì`mOmV (A) = 1
100

nrP
⎛ ⎞⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠

`oWo P = _wÔc

r = ì`mOmMm Xa

n = ì`mO {H$Vr doi H$mT>co `mMr g§»`m

 X¡Z§{XZ {OdZmVrc H$mhr g§~YmMo dU©Z qH$dm J{UVr` dU©Z åhUOoM J{UVr` X¡Z§{XZ {OdZmVrc H$mhr g§~YmMo dU©Z qH$dm J{UVr` dU©Z åhUOoM J{UVr` X¡Z§{XZ {OdZmVrc H$mhr g§~YmMo dU©Z qH$dm J{UVr` dU©Z åhUOoM J{UVr` X¡Z§{XZ {OdZmVrc H$mhr g§~YmMo dU©Z qH$dm J{UVr` dU©Z åhUOoM J{UVr` X¡Z§{XZ {OdZmVrc H$mhr g§~YmMo dU©Z qH$dm J{UVr` dU©Z åhUOoM J{UVr`
Z_wZm hmo`Z_wZm hmo`Z_wZm hmo`Z_wZm hmo`Z_wZm hmo`

hn G.`lhn G.`lhn G.`lhn G.`lhn G.`l

_mJrc dJm©V {eHo$coco H$mhr J{UVmMo Z_wZo {chm.

A.I.3 A.I.3 A.I.3 A.I.3 A.I.3 IzTUq_ Y^vYn U_l` G.`Tn IzTUq_ Y^vYn U_l` G.`Tn IzTUq_ Y^vYn U_l` G.`Tn IzTUq_ Y^vYn U_l` G.`Tn IzTUq_ Y^vYn U_l` G.`Tn (((((MMMMMAAAAATHEMATHEMATHEMATHEMATHEMATICALTICALTICALTICALTICAL M M M M MODELLINGODELLINGODELLINGODELLINGODELLING)))))

H$Yr H$Yr Amnë`m X¡Z§{XZ {OdZmV H$mhr àíZm§Zm Vm|S> Úmdo cmJVo. ̀ mcm gmoS>{dÊ`mgmR>r
AmnU `mg g_Vwë` J{UVmÀ`m àíZm§À`m énmV {chþZ Ë`m§Mr gmoS>dUwH$ _m{hVr H$aVmo. Z§Va Ë`m
gmoS>dUwH$sMo ñnï>rH$aU H$éZ Vo Hw$R>n`ªV `mo½` Amho `mMr VnmgUr H$amdr cmJVo. Aem J{UVr`
Z_wZm V`ma H$aÊ`mÀ`m aMZocm Am{U ̀ mMm dmna H$éZ CÎma emoYÊ`mÀ`m à{H«$`ocm J{UVr` Z_wZo
V`ma H$aUo åhUVmV.

A§Va (d)
doi (t)
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AmVm J{UVr` Z_wÝ`mer g§~§YrV H$mhr CXmhaUo nmhþ `m.
CXlh`TCXlh`TCXlh`TCXlh`TCXlh`T-1.  dmZrcm 19,000 én`o qH$_VrMr EH$ TV g§M {dH$V ¿`m`Mr hmoVr. na§Vw {VÀ`m
Odi \$º$ 15,000 én ò hmoVo. åhUwZ {VZo ñdVmOdirc a¸$_ocm 8% gai ì`mOmda EH$mdfm©gmR>r
Jw§UdUwH$ H$am`Mo R>a{dco Vr {H$Vr dfm©Z§Va Vr TV KoÊ`mgmR>r g_W© hmoB©c?

nm`ar 1 ( àíZ g_OwZ KoUo) nm`ar 1 ( àíZ g_OwZ KoUo) nm`ar 1 ( àíZ g_OwZ KoUo) nm`ar 1 ( àíZ g_OwZ KoUo) nm`ar 1 ( àíZ g_OwZ KoUo) : `m_Ü`o AmnU Iè`m àíZm§Mr ì`m»`m Ho$cr nm{hOo. `oWo
AmnUmg _wÔc ì`mOmMm da {Xcm Amho. {H$Vr dfm©Z§Va Vr a¸$_ 19000 én`o hmoB©c ho _m{hV Ho$co
nm{hOo.

nm`ar 2 ( J{UVr` dU©Z Am{U gwÌV`ma H$aUo)nm`ar 2 ( J{UVr` dU©Z Am{U gwÌV`ma H$aUo)nm`ar 2 ( J{UVr` dU©Z Am{U gwÌV`ma H$aUo)nm`ar 2 ( J{UVr` dU©Z Am{U gwÌV`ma H$aUo)nm`ar 2 ( J{UVr` dU©Z Am{U gwÌV`ma H$aUo) `m nm`arV AmnU J{UVmMr nXo àíZmMo
{d{^Þ ñdénmMo dU©Z Ho$co OmVo. McmMr ì`m»`m H$éZ, g_rH$aU qH$dm Ag_mZVm {chþZ Am{U
Amdí`H$ Agë`mg _m{hVr Jmoim H$aVmo.

òWo gai ì`mOmMo gwÌ

  100
PTRI =  (Z_wZm)

 òWo P = _wÔc, T = df©, R = ì`mOmMm Xa,     I = ì`mO

_m{hV H$aUo JaOoMo Amho.  =  
100IT
RP

=

nm`ar 3 (J{UVr` àíZ gmoS>{dUo)nm`ar 3 (J{UVr` àíZ gmoS>{dUo)nm`ar 3 (J{UVr` àíZ gmoS>{dUo)nm`ar 3 (J{UVr` àíZ gmoS>{dUo)nm`ar 3 (J{UVr` àíZ gmoS>{dUo) `m nm`arV nm`ar 2 _Ü ò {dH$grV Ho$coë`m gwÌmMm dmna
H$éZ àíZ gmoS>{dco nm{hOo.

dmZr Odi 15000 én`o Amho hr _wÔc  P Amho.

eodQ>Mr a¸$_ 19000 én`o `oÊ`mgmR>r {Vcm (19000-15000) = 4000 én`m§Mr JaO Amho.
hr a¸$_ ì`mOmnmgwZ I `oVo.

P = 15,000é., Xa = 8%,   Va ì`mO = 4000; 
100 4 0T ×

=
0 0

150 0 0
40 0

8
=

× 12 0

4 1T 3 3
12 3

= =  df©

qH$dm  nm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aU)nm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aU)nm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aU)nm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aU)nm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aU): AmYrÀ`m nm`arV Amcoë`m g_rH$aUmMo `oWo
ñnï>rH$aU Amho.

òWo T =  3 
1
3 åhUOo 3 df© 4 _{hZo åhUwZ, dmZrcm Q>r.pìh.g§M KoÊ`mgmR>r 3 df© 4 _{hZo

cmJVmV.
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nm`ar 5 (Z_wÝ`mZm H$m`Xo{eaVm$)nm`ar 5 (Z_wÝ`mZm H$m`Xo{eaVm$)nm`ar 5 (Z_wÝ`mZm H$m`Xo{eaVm$)nm`ar 5 (Z_wÝ`mZm H$m`Xo{eaVm$)nm`ar 5 (Z_wÝ`mZm H$m`Xo{eaVm$) dmñV{dH$Voer Z OwiUmè`m Z_wÝ`mZ§m CÎmao XoV AgVrc
Var AmnU Ë`mMm ñdrH$ma H$arV Zmhr. àUmcrMr VnmgUr Am{U ~Xcmd ̀ mgmR>r Amdí`H$ Amho.

{Xcoë`m CXmhaUmV ì`mOXa ~XcV Zmhr Ago AmnU J¥hrV YaV Amhmo. Oa ì`mOmMm Xa

~Xcë`mg Amncm Z_wZm 100
PTR  H$m ©̀ H$arV Zmhr. Am{U dmqeJ _erZMr [H§$_V ~XcV Zmhr Vr

19,000 én ò amhVo.

nwÝhm EH$ CXmhaU nmhþ `m.

CXlh`TCXlh`TCXlh`TCXlh`TCXlh`T-2. cmoHo$ída_ hm`ñHw$c _Ü`o 10 ì`m dJm©V 50 {dÚmWu AmhoV. Ë`m emioÀ`m
J{UVmÀ`m {eúmH$m§Zm cmoHo$ída_ Vo h¡Ðm~mXcm dmhZmZo ghcrcm Om`Mo Amho. àË`oH$ dmhZmV
MmcH$mg gmoSw>Z ghmOZ ~gVmV. Va Ë`m§Zm {H$Vr dmhZmMr Amdí`H$Vm Amho.
nm`ar 1nm`ar 1nm`ar 1nm`ar 1nm`ar 1 :  51 ì`º$s¨Zm dmhþZ ZoÊ`mgmR>r {H$Vr dmhZo hdr Amho ho _m{hV Ho$co nm{hOo. àË`oH$
Orn_Ü ò MmcH$mg gmoSw>Z ghmOZ ~gVmV ho {Xco Amho.
nm`arnm`arnm`arnm`arnm`ar 2 : dmhZm§Mr g§»`m=(ì`º$s¨Mr g§»`m)/EH$m Orn_Ü`o ~gUmè`m ì`º$s¨Mr g§»`m
nm`ar nm`ar nm`ar nm`ar nm`ar 3 : dmhZm§Mr g§»`m = 51/6  = 8.5
nm`arnm`arnm`arnm`arnm`ar 4 : ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU

AmnUmg _m{hV Amho H$s, 8.5 dmhZ amhþ eH$V Zmhr. åhUwZ Amdí`H$ dmhZm§Mr g§»`m
9 Amho.

∴  Amdí`H$ dmhZm§Mr g§»`m= 9.

nm`arnm`arnm`arnm`arnm`ar 5 : H$m`XoeraVmH$m`XoeraVmH$m`XoeraVmH$m`XoeraVmH$m`XoeraVm

Z_wZo V`ma H$aVm§Zm ~marH$ Am{U cÇ> _wco gmaIrM OmJm ì`mnVmV ho J¥hrV Yamdo
cmJVmV.

hn G.`lhn G.`lhn G.`lhn G.`lhn G.`l

   1. Vw_À`m nwñVH$mVrc H$moUVmhr EH$ empãXH$ àíZ KoD$Z Ë`m§Mr J{UVr` Z_wZm V`ma
H$am Am{U gmoS>dm.

   2. Imcrc {Xcoë`m àíZm§Mm J{UVmMm Z_wZm V`ma H$am d gmoS>dm.

g_Om A nmgwZ B n ª̀V àdmg H$aUmè`m H$maMm doJ Vmgr 40 {H$._r. Amho. Ë`mM doir
Xþgar H$ma B nmgwZ A H$S>o Vmgr 30 {H$._r. doJmZo àdmg H$aVo. Oa  A Am{U B _Yrc
A§Va100 [H§$._r. Amho Va {H$Vr doim Z§Va Ë`m XomÝhr H$ma EH$_oH$m§g {_iVmV?
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AmVm n ª̀V AmnU J{UVmVrc gmÜ`m àíZm§gmR>r Z_wZo ~Z{dco. Amnë`m {ZË` {OdZmVrc
CXmhaU KoD$Z Ë`mMm Z_wZm V`ma H$é `m.

CXlh`TCXlh`TCXlh`TCXlh`TCXlh`T-3.  B.g. 2000 _Ü ò U.N. À`m 191 gXñ` Xoem§Zr qcJmMr g_mZVm dmT>{dÊ`mgmR>r
hñVmúma Ho$co. àmW{_H$ Am{U Cƒ àmW{_H$ nmVirda _wcr Am{U _wcm§Mo JwUmoÎmmaMm CXXoe nwU©
Pmcm qH$dm Zmhr ho XmI{dco. ^maVm§Zr gwÜXm `mda ñdmúmar Ho$ë`m. ^maVmVrc àmW{_H$
emioVrc _wctMr Q>¸o$dmar Imcrc gmaUrV {Xcr Amho. A.I.1.

           Vº$mVº$mVº$mVº$mVº$m A.I.1
     df©df©df©df©df©  Zm§d Zm|XUr (%) Zm§d Zm|XUr (%) Zm§d Zm|XUr (%) Zm§d Zm|XUr (%) Zm§d Zm|XUr (%)
1991 – 92 41.9

1992 – 93 42.6

1993 – 94 42.7

1994 – 95 42.9

1995 – 96 43.1

1996 – 97 43.2

1997 -98 43.5

1998 – 99 43.5

1999 – 2000 43.6

2000 – 01 43.7

2001 - 02 44.1

`m _m{hVrdéZ àmW{_H$ emioVrc _wctÀ`m Zm|XUrMr dmT> H$er Pmcr Amho. `mg
J{UVmÀ`m énmV dU©Z H$am. H$moUË`m dfu _wctMr 50% Zmo§XUr Pmcr ho gwÜXm R>adm.
glnS>dTvGglnS>dTvGglnS>dTvGglnS>dTvGglnS>dTvG :

nm`arnm`arnm`arnm`arnm`ar 1 : gwÌrH$aUgwÌrH$aUgwÌrH$aUgwÌrH$aUgwÌrH$aU {Xcoco J{UV AJmoXa J{UVmÀ`m énmV ~Xcm.

gmaUr_Ü`o 1991 – 92, 1992- 93  BË`mXr n`ªV Zmd Zm|XUr Pmcocr AmhoV. emco` dfm©Mr
gwédmVrcm 1991, 1992 dfu _wctMo Zm|XUr Pmcr Amho. àmW{_H$ emioV àdoe KoVcoë`m _wctMm
Xa `m VŠË`mV XmI{dë`mn«_mUo dmT>V Amho. EH$m {d{eï> dfm©noúmm dfm©Mr g§»`m _hËdMr Amho.
`m gma»`m g§X^m©V Ooìhm AmnU 8% ì`mO XamZo 15000 é.gmR>r VrZ dfm©Mo ì`mO H$mT>Vmo. Vmo VrZ
dfm©Mm H$mi 1999 Vo 2002 qH$dm 2001 Vo 2004 Agoc Va H$mhr haH$V Zmhr. dfm©Vrc ì`mOmMm
Xa _hËdmMm Amho.
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 ̀ oWo AmnU 1991 Z§VaÀ`m dfm©Mr VwcZm H$éZ 1991 Z§Va Zmd Zm|XUrV dmT> H$er Pmcr
Vo  nmhþ ̀ m. 1991 cm 0 df© KoD$Z 1992 cm 1 H$maU 1991 Z§Va ̀ oUmao 1992 åhUOo 1 df© Amho.
AemarVrZo 1993 gmR>r 3, 1994 gmR>r 4 .... BË`mXr gmaUr A.I.1  hr AmVm gmaUr A.I.2 gmaIr
{XgVo.

                                                     gmaUrgmaUrgmaUrgmaUrgmaUr A.I.2

        df©df©df©df©df© Zmd Zm|XUr(%)Zmd Zm|XUr(%)Zmd Zm|XUr(%)Zmd Zm|XUr(%)Zmd Zm|XUr(%)
0 41.9
1 42.6
2 42.7
3 42.9
4 43.1
5 43.2
6 43.5
7 43.5
8 43.6
9 43.7
10 44.1

Zmd Zm|XUrV Pmcocr dmT> Imcrc gmaUrV A.I.3 _Ü`o {Xcocr Amho.
                                                            gmaUrgmaUrgmaUrgmaUrgmaUr A.I.3

df©df©df©df©df©   Zmd Zm|XUr (%)  Zmd Zm|XUr (%)  Zmd Zm|XUr (%)  Zmd Zm|XUr (%)  Zmd Zm|XUr (%)   dmT>  dmT>  dmT>  dmT>  dmT>
0 41.9 0
1 42.6 0.7
2 42.7 0.1
3 42.9 0.2
4 43.1 0.2
5 43.2 0.1
6 43.5 0.3
7 43.5 0
8 43.6 0.1
9 43.7 0.1
10 44.1 0.4
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1991 Vo 1992 n`ªV dfm©À`m eodQ>r Zmd Zm|XUr Mr dmT> 0.7%  dmTw>Z Vr 41.9%  nmgwZ
42.6% gmcr Xþgè`m dfm©À`m eodQ>r 0.1% Zo dmT> hmoD$Z Vr 42.6% nmgwZ 42.7% Pmcr. darc
gmaUrdéZ df© Am{U Q>¸o$dmar_Yrc {d{eï> g§~§Y _m{hV H$é eH$V Zmhr. na§Vw Pmcocr dmT> hr
pñWa Amho. \$º$ n{hë`m dfu Am{U 10 ì`m dfu OmñV CS>r KoVcocr Amho. `m qH$_VrMm _Ü`

0.7 0.1 0.2 0.2 0.1 0.3 0 0.1 0.1 0.4
10

+ + + + + + + + +
= 0.22      .... (1)

Zmd Zm|XUrMm Xa hiw hiw 0.22% dmT>V Amho ho J¥hrV Yé `m.

nm`ar 2 (J{UVr` dU©Z)nm`ar 2 (J{UVr` dU©Z)nm`ar 2 (J{UVr` dU©Z)nm`ar 2 (J{UVr` dU©Z)nm`ar 2 (J{UVr` dU©Z)

Zmd Zm|XUr d¥ÜXrMm Xa hiw hiw  0.22% dmT>cocm Amho Ago AmnU J¥hrV Yaco.

åhUwZ n{hë`m dfu Zmd Zm|XUr Q>¸o$dmar = 41.9 + 0.22

Xþgè`m dfu Zmd Zm|XUr Q>¸o$dmar = 41.9 + 0.22 + 0.22 = 41.9 + 2 ×  0.22

{Vgè`m dfu Zmd Zm|XUr Q> o̧$dmar = 41.9 + 0.22 + 0.22 + 0.22 = 41.9 + 3 ×  0.22

 nì`m dfu Zmd Zmo§XUr Q>¸o$dmar  = 41.9 + 0.22n, Vo n ≥1.      .... (2)

AmVm H$moUË`m dfu Zmd Zm|XUr 50% n`ªV nmohmoMVo Vo _m{hV Ho$co nm{hOo. åhUwZ `m
g_rH$aUmdéZ  n Mr qH$_V H$mT>ë`mg

50 = 41.9 + 0.22n

nm`ar 3 (gmoS>dUwH$)nm`ar 3 (gmoS>dUwH$)nm`ar 3 (gmoS>dUwH$)nm`ar 3 (gmoS>dUwH$)nm`ar 3 (gmoS>dUwH$) :  (2) gmoS>{dë`mg

n = 
50 41.9

0.22
−

 =
8.1

0.22 = 36.8

nm`arnm`arnm`arnm`arnm`ar 4 : (ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU)  :  dfm©Mr g§»`m Xem§gmV Amho. åhUwZ Ë`m Z§VaMr qH$_V KoVcr nm[hOo.
Vr qH$_V 37 Amho. åhUwZ Zmd Zm|XUr  50% Q>¸o$ Pmcoco df© 1991 + 37 = 2028 Amho.

nm`arnm`arnm`arnm`arnm`ar 5 : (H$m`XoeraVmH$m`XoeraVmH$m`XoeraVmH$m`XoeraVmH$m`XoeraVm)  AmnU X¡Z§{XZ {OdZmVrc g§X^m©Mm C„oI Ho$ë`m_wio `m qH$_Vr
dmñV{dH$ g§X^m©er {H$Vr Owië`m Amho.

gwÌ (2) Mr dmñV{dH$ VnmgUr H$é `m. gwÌ (2) Mm dmna H$éZ dfm©Mr AmYrM _m{hV
Agcocr qH$_V H$mTw>Z Ë`mMr VwcZm _m{hV Agcoë`m {H$§_Vrer \$aH$ H$mTw>Z VwcZm H$éZ `m
qH$_Vr gmaUrV A.I.4 _Ü`o {Xcoë`m AmhoV.
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gmaUrgmaUrgmaUrgmaUrgmaUr A.I.4

df©df©df©df©df© Zm§d Zm|XUrZm§d Zm|XUrZm§d Zm|XUrZm§d Zm|XUrZm§d Zm|XUr (2) ìXmam {Xcoë`m(2) ìXmam {Xcoë`m(2) ìXmam {Xcoë`m(2) ìXmam {Xcoë`m(2) ìXmam {Xcoë`m    \$aH$   \$aH$   \$aH$   \$aH$   \$aH$

   (%)      qH$_VrqH$_VrqH$_VrqH$_VrqH$_Vr  ( %)     (%)

0 41.9 41.90 0

1 42.6 42.12 0.48

2 42.7 42.34 0.36

3 42.9 42.56 0.34

4 43.1 42.78 0.32

5 43.2 43.00 0.20

6 43.5 43.22 0.28

7 43.5 43.44 0.06

8 43.6 43.66 -0.06

9 43.7 43.88 -0.18

10 44.1 44.10 0.00

Vwåhr nmhþ eH$Vm H$s, (2) ìXmam {Xcoë`m qH$_Vr dmñV{dH$ qH$_Vrnoúmm  0.3%  [H§$dm
0.5% chmZ AmhoV. `mdéZ dfm©Vrc \$aH$ 3 Vo 5 df© `oVmo. H$maU à{V df© dmT> hr  1% Vo 2%
Amho. hm \$aH$ pñdH$maÊ`m `mo½` Amho. `m g§X^m©V (2) hm J{UVr` Z_wZm Amho.

g_Om hr MwH$ _moR>r Amho Ago {ZU©̀  Ho$ë`mg Am{U Z_wZm àJV{ec ~Zdm`Mm Amho. Voìhm
naV AmnU nm`ar (2) H$S>o Joco nm{hOo Am{U g_rH$aU ~Xcoco nm{hOo. Mcm Ago H$é `m.

nm`ar nm`ar nm`ar nm`ar nm`ar 1 : naVgwÌrH$aUnaVgwÌrH$aUnaVgwÌrH$aUnaVgwÌrH$aUnaVgwÌrH$aU : AmnU AÚmn Ago g_Ocmo H$s, `m [H§$_VrV 0.22% dmT> Pmcr. na§Vw
AmVm AmnUmg hr MwH$ H$_r H$aÊ`mgmR>r MwH$ XþéñV KQ>H$mMm n[aM` H$amd`mg hdm. `mgmR>r
AmnU gd© MwH$s§Mm _Ü` H$mT>cm nm{hOo.

0 0.48 0.36 0.34 0.32 0.2 0.28 0.06 0.06 0.18 0
10

+ + + + + + + − − +
 = 0.18

AmnU MwH$sMm _Ü` KoVmo `m qH$_VrdéZ Amnco gwÌ XþéñV hmoVo.

gwYmarV J{UVr` dU©ZgwYmarV J{UVr` dU©ZgwYmarV J{UVr` dU©ZgwYmarV J{UVr` dU©ZgwYmarV J{UVr` dU©Z : AmVm (2) _Yrc Zmd Zm|XUr Q> o̧$dmar gmR>r MwH$sÀ`m _Ü`cm Amnë`m
gwÌmV {_i{dco nm{hOo. åhUwZ gwYmarV gwÌ:
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n dfm©Vrc Zmd Zm|XUr Q>¸o$dmar
= 41.9 + 0.22n + 0.18 = 42.08 + 0.22n, for n ≥1      ...  (3)

g_rH$aU (2)  n déZ :  n gmR>r Z{dZ g_rH$aU
50 = 42.08 + 0.22n            ... (4)

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  g_rH$aU (4) gmoS>{dë`mg n

n = 
50 42.08

0.22
−

= 
7.92
0.22 = 36

ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU :   n = 36 AgVm§Zm àmW{_H$ emioVrc _wctMr Zm§d Zm|XUr 50%  da nmohmoMVo. Va Vo
df© 1991 + 36 = 2027.

H$m`XoeranUmH$m`XoeranUmH$m`XoeranUmH$m`XoeranUmH$m`XoeranUm :  nwÝhm EH$Xm gwÌ (4) Mm Cn`moJ H$éZ qH$_VrMr VwcZm dmñV{dH$ qH$_Vrer
H$éZ gmaUr A.I.5 VwcZm XoVo.

gmaUrgmaUrgmaUrgmaUrgmaUr A.I.5

 df©df©df©df©df© Zmd Zm§ oXUrZmd Zm§ oXUrZmd Zm§ oXUrZmd Zm§ oXUrZmd Zm§ oXUr (2) Zo {Xcoë`m  [H§$_Vr _Yrc(2) Zo {Xcoë`m  [H§$_Vr _Yrc(2) Zo {Xcoë`m  [H§$_Vr _Yrc(2) Zo {Xcoë`m  [H§$_Vr _Yrc(2) Zo {Xcoë`m  [H§$_Vr _Yrc {Xcoë`m   [H§$_Vr _Yrc{Xcoë`m   [H§$_Vr _Yrc{Xcoë`m   [H§$_Vr _Yrc{Xcoë`m   [H§$_Vr _Yrc{Xcoë`m   [H§$_Vr _Yrc
   ( %)     [H§$_Vr[H§$_Vr[H§$_Vr[H§$_Vr[H§$_Vr \$aH$\$aH$\$aH$\$aH$\$aH$ qH$_VrqH$_VrqH$_VrqH$_VrqH$_Vr \$aH$\$aH$\$aH$\$aH$\$aH$

(4)
  0     41.9 41.90 0 41.9 0
  1     42.6 42.12 0.48 42.3 0.3
  2     42.7 42.34 0.36 42.52 0.18
  3     42.9 42.56 0.34 42.74 0.16
  4     43.1 42.78 0.32 42.96 0.14
  5     43.2 43.00 0.20 43.18 0.02
  6     43.5 43.22 0.28 43.4 0.1
  7     43.5 43.44 0.06 43.62 -0.12
  8     43.6 43.66 -0.06 43.84 -0.24
  9     43.7 43.88 -0.18 44.06 -0.36
 10     44.1 44.10 0.00 44.28 -0.18

(4) _Yrc H$mhr qH$_Vr dmñV{dH$ qH$_VrÀ`m (2) _Yrc qH$_Vrer Odi Amho. `mMm
AW© Agm H$s, `m _Yrc MwH$m 0 AmhoV.
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A.A.A.A.A.I.4  .4  .4  .4  .4  IzTUq_ Y v̂Ý_lMn \.l_Xn (AAAAADDDDDVVVVVANTANTANTANTANTAAAAAGESGESGESGESGES     OFOFOFOFOF M M M M MAAAAATHEMATHEMATHEMATHEMATHEMATICSTICSTICSTICSTICS M M M M MODELINGODELINGODELINGODELINGODELING)))))

1. OmJ{VH$ àíZm§Zm J{UVrÀ`m àíZm§V ~XcwZ H$mhr Cn`wº$ _m{hVr {_i{dUo hm J{UVmÀ`m
Z_wÝ`mMm CÔoe Amho. ho AË`§V Cn`moJr Amho. Ooìhm Vo AeŠ` Amho Voìhm Cn`moJr nS>Vo.
qH$dm àË`úm {Z[aúmUmZo qH$dm _hmJS>çm à`moJ Ho$ë`mZo AZw^dmMr _m{hVr {_iVo.
CXmhaUmW© g_Om _Wwam H$maImÊ`mìXmao {ZKUmè`m àXþ{fV dm ẁnmgwZ VmO_hcmg da
H$m` à^md nS>Vmo, `mMm Aä`mg H$am`Mm Amho.  AmnU VmO_hcmda àË`úm nUo à`moJ
H$é eH$V Zmhr. H$maU Ë`m_wio Ë`mg ZwH$gmZ hmoD$ eH$Vo.  `oWo J{UVr` Z_wÝ`mMm
Mm§Jcm Cn`moJ hmoVmo.

2. AZoH$ àH$maÀ`m g§KQ>ZmV ^{dî`mMm A§XmO cmdUo A{Ve` _hËdmMm Amho.
CXmhaUmV:CXmhaUmV:CXmhaUmV:CXmhaUmV:CXmhaUmV:

(i) _mHo$©Q>tJ {d^mJmV _mJUrMr dmñV{dH$ A§XmOmMo ̂ mH$sV H$aUo, {dH«$sÀ`m ̀ moOZogmR>r
\$m`Xoera R>aVo.

(ii) emco` ~moS>©Vcm emioV OmUmè`m {dÚmWuMr d¥ÜXr Mo ^m{H$V A§XmOo ^mH$sV
H$aÊ`mg g_W© Amho. `mdéZ H$moUË`m {OëømV H$moUVr Am{U Ho$ìhm Z{dZ emim
gwé Pmcr `mMm {ZU©` H$aVm `oVo.

3. O§JcmVrc PmS>m§Mm A§XmO, gamodamVrc _mgo, _VXmZmMm A§XmO B.Mm A§XmO hr _moR>r
qH$_V Amho.
H$mhr CXmhaUmV J{UVr` Z_wÝ`mMm Cn`moJ ho Imcr {Xcoco Amho.
(i) H$mhr {ZpíMV dfm©n`ªV hmoUmè`m ^{dî`mV OZg§»`oÀ`m A§XmOo ^mH$sV
(ii) _mÝgwZ òÊ`mMo ^{dî`
(iii) òUmè`m dfm©Mm gmúmaVm XamMm A§XmO
(iv) PmS>mdarc nmZm§Mr g§»`oMm A§XmO
(v) g_wÐmMr ImocnUm _m{hV H$aUo.

A.A.A.A.A.I.5 .5 .5 .5 .5 IzTUq_ Y v̂Ý_lMq zg^l (LLLLLIMITIMITIMITIMITIMITAAAAATIONSTIONSTIONSTIONSTIONS     OFOFOFOFOF M M M M MAAAAATHEMATHEMATHEMATHEMATHEMATICALTICALTICALTICALTICAL     MODELINGMODELINGMODELINGMODELINGMODELING)))))

J{UVr` Z_wÝ`mV gd© àíZm§Zm {g_m Amho H$m`?

{ZpíMVnUo Zmhr, H$maU {VWo H$mhr {g_m Amho. AmnU cúmmV KoVco nm{hOo H$s,
dmñV{dH$ àíZm§Mo gai én XoUo åhUOoM Z_wZm hmo` Am{U XmoÝhr g_mZ ZgVo. ZH$memVrc \$aH$
hm OJmMr ̂ m¡{VH$ gw{dYm XoVo. ̀ m ZH$memdéZ AmnU g_wÐnmVir darc OmJoMr C§Mr H$mT>Vm ̀ oVo.
na§Vw `m déZ ì`º$sMo JwUY_© _m{hV H$é eH$V Zmhr. åhUwZ `mgmR>r Z_wÝ`mMm dmna H$aVmo.
Ë`mMr aMZm, H$aVm§Zm AmnU Xþc©úm Ho$coë`m gd© gd© KQ>H$m§Mr AmR>dU H$aVmo. {OWo Amdí`H$Vm
^mgVo {VWoM  {g_oV amhþZ Z_wÝ`mMm dmna Ho$cm nm{hOo.
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A.A.A.A.A.I.6 .6 .6 .6 .6 Alnë_l Y v̂Ý_lcl gvYl`Ê_lMl à_ËY G.`Tn
Z_wÝ`mMr gwYmaUm H$aÊ`mgmR>r AmnUmg H$mhr A{YH$ KQ>H$m§Mr Amdí`H$Vm Amho. AmnU

ho Ooìhm H$aVmo. AmnU J{UVr` g{_H$aUmV AYrH$ Mc§mZm {_i{dVmo. ho g_rH$aU {Šcï> hmoD$Z
Z_wÝ`mMm dmna H$aUo H${R>U homVo. Z_wZm hm gmYm Am{U dmnaÊ`mgmR>r AMwH$ Agcm nm{hOo. Vmo
dmñV{dH$Voer Odi Agcm åhUOo Vmo Z_wZm Mm§Jcm Amho.

à_ËY G.`l.
13 ì`m eVH$mV {c`moZmS>© {\$~moZH$s ̀ m§Zr {dMmaco H$s, Vwåhmcm EH$m dfm©V {H$Vr ggo

hdo AmhoV. Oa Vwåhr XomZ nmgwZ gwédmV Ho$cr Am{U gdmªZm nwÝhm {Z_m©U H$am. J¥hrV Yam H$s,
gemMr EH$ OmoS>r n«Ë`oH$ _{hÊ`mcm EH$ OmoS>r AnË` àOmoËnmXZ H$aVo. Am{U Vr gñ`mMr
OmoS>r 2 _{hÊ`mÀ`m d`mV n{hco AnË` àOmoËnmXZ H$aVo. EH$m _mJo EH$ _{hÝ`mV gemMr 6
OmoS>r g§»`m hr XomZ nwT>rc _{hÝ`mVrc g§emMr ~oarO hmoVo. 0 Am{U 1 cm _{hUm gmoSw>Z
Imcrc VŠË`mV gemMr dmT> Xa _{hÝ`mcm H$er hmoV Amho ho {Xcoco Amho.

_{hZm_{hZm_{hZm_{hZm_{hZm gí`mMr OmoS>rgí`mMr OmoS>rgí`mMr OmoS>rgí`mMr OmoS>rgí`mMr OmoS>r
0 1
1 1
2 2
3 3
4 5
5 8
6 13
7 21
8 34
9 55
10 89
11 144
12 233
13 377
14 610
15 987
16 1597

EH$m dfm©Z§Va 233 ggo {_iVmV. 16 _{hÝ`mZ§Va AmnUmg 1600 gem§À`m OmoS>çm
òVmV.

 `m g§X^m©V J{UVmÀ`m Z_wÝ`mÀ`m {d{dY ñVamda g_ñ`m ñnï>nUo g§mJrVcr Amho.
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H$mhr CXmhaUmH$S>o nmhþZ `m YS>çmMm eodQ> H$é `m.

CXlh`TCXlh`TCXlh`TCXlh`TCXlh`T-4.   (\$mñ`mÀ`m OmoS>rcm \o$H$Uo\$mñ`mÀ`m OmoS>rcm \o$H$Uo\$mñ`mÀ`m OmoS>rcm \o$H$Uo\$mñ`mÀ`m OmoS>rcm \o$H$Uo\$mñ`mÀ`m OmoS>rcm \o$H$Uo) : {X{úmVm Am{U Am{ef \$mgo IoiV Amho. Am{ef
åhUmcm H$s, \$mñ`mdarc g§»`oÀ`m ~oaOoMm AMwH$ A§XmO cmdë`mg, Vmo Vrcm àË`oH$ CÎmamcm
~úmrg XoB©c.

glnS>dTvG.glnS>dTvG.glnS>dTvG.glnS>dTvG.glnS>dTvG. :

nm`arnm`arnm`arnm`arnm`ar 1 (g_ñ`m g_OwZ KoUog_ñ`m g_OwZ KoUog_ñ`m g_OwZ KoUog_ñ`m g_OwZ KoUog_ñ`m g_OwZ KoUo) : OmñV doim da `oUmè`m H$mhr g§»`oMr _m{hVr KoUo JaOoMo Amho.

nm`arnm`arnm`arnm`arnm`ar 2 (J{UVr` nXmVJ{UVr` nXmVJ{UVr` nXmVJ{UVr` nXmVJ{UVr` nXmV) : J{UVr` nXmV, g§̂ mì`Vm _Ü ò \$mñ`mdarc òUmè`m {d{dY g§» òMr
~oarO _m{hV H$aUo Am{U Ë`m àíZm§Mo ^mfm§Va H$aUo.

`m g§X^m©Mr AmnU gmÜ`m [aVrZo Z_wZm V`ma H$aVm ̀ oVo. Imcrc g§»`mÀ`m N>Îmrg OmoS>§`m
n¡H$s EH$ OmoSrcm `mX©þpÀN>H$ [aVrZo {ZdS> H$éZ \$mñ`mcm Xe©dw eH$Vmo.

(1, 1) (1, 2) (1, 3) (1, 4) (1, 5) (1, 6)

(2, 1) (2, 2) (2, 3) (2, 4) (2, 5) (2, 6)

(3, 1) (3, 2) (3, 3) (3, 4) (3, 5) (3, 6)

(4, 1) (4, 2) (4, 3) (4, 4) (4, 5) (4, 6)

(5, 1) (5, 2) (5, 3) (5, 4) (5, 5) (5, 6)

(6, 1) (6, 2) (6, 3) (6, 4) (6, 5) (6, 6)

àË`oH$ OmoS>rVrc n{hcr g§»`m \$mñ`mdarc XmI{dcocr g§»`m Xe©{dVo Am{U Xþgar g§»`m
Xþgè`m \$mñ`mdarc XmI{dcocr g§»`m Xe©{dVo.

nm`arnm`arnm`arnm`arnm`ar 3 (J{UVr` àíZ gmoS>{dUoJ{UVr` àíZ gmoS>{dUoJ{UVr` àíZ gmoS>{dUoJ{UVr` àíZ gmoS>{dUoJ{UVr` àíZ gmoS>{dUo) :  darc àË òH$ OmoS>rMr ~oarO Ho$ë`mg AmnUmg òUmar eŠ`
~oarO 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 Am{U 12 AmhoV. Ë`m àË òH$mgmR>r g§̂ mì`Vm _m{hV H$amdr
cmJVo. gd© 36 OmoS>çm EH$ gma»`m g_mZ AmhoV J¥hrV Yam.

ho AmnU Imcrc VŠË`mdéZ H$é eH$Vmo.

 ~oarO 2 3 4 5 6 7 8 9 10 11 12

 g§̂ mì`Vm 1
36

2
36

3
36

4
36

5
36

6
36

5
36

4
36

3
36

2
36

1
36

~oarO gmV òUmar g§̂ mì`Vm 1
6   Amho. `mMo {Z[aúmU H$am. hr Xþgè`m g§»`oMm ~oaOoÀ`m

_moR>r Amho.
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nm`arnm`arnm`arnm`arnm`ar 4 (gmoS>dUwH$sMo ñnï>rH$aUgmoS>dUwH$sMo ñnï>rH$aUgmoS>dUwH$sMo ñnï>rH$aUgmoS>dUwH$sMo ñnï>rH$aUgmoS>dUwH$sMo ñnï>rH$aU) : ~oarO 7 òÊ`mMr g§̂ mì`Vm hr gdm©V _moR>r Amho. Vwåhr
dma§dma gmV `m g§» òMm A§XmO cmdcm nm{hOo.

nm`ar nm`ar nm`ar nm`ar nm`ar 5 (Z_wÝ`mMo H$m`XoeraVm Z_wÝ`mMo H$m`XoeraVm Z_wÝ`mMo H$m`XoeraVm Z_wÝ`mMo H$m`XoeraVm Z_wÝ`mMo H$m`XoeraVm ) : \$mñ`mMr OmoS>r Iwn doim da \o$H$m Am{U dma§dmaVm gmaUr
V`ma H$am. g§~§YrV dma§dmaoVrM g§JV g§̂ mì`Voer VwcZm H$am. g_Om Vo Odi Zgoc Va \$mgo
eŠ`Vmo {d{eï> {XeoZo PwH$coco AgVo. H$moUË`m g§»`oH$S>o PwH$coco Amho. ho _m{hV H$aÊ`mgmR>r
_m{hVr H$mT>mdr cmJVo.

g_moa OmÊ`mAmYr hm Aä`mg H$aÊ`mMm à`ËZ H$am. ̀ mgmR>r H$mhr _m{hVrMr Amdí`H$Vm
Amho.

Ooìhm n¡emMr Amdí`H$Vm nS>Vo Voìhm n¡go ZgVmV hm H$mhr cmoH$m§gmR>r gm_mÝ` AZw^d
Amho. XaamoOÀ`m {OdZmgmR>r, Amdí`H$ Amam_Xoh dñVw {dH$V KoÊ`mgmR>r Amnë`mcm Zoh_r n¡emMr
JaO nS>Vo. J«mhH$m§Zm ñHw$Q>a, ao[\«$OraoQ>a, Q>ocr{dOZ, H$ma, BË`mXr dñVw IaoXrH$aÊ`mgmR>r ì`mnmè`m§Zr
H$mhr gdcVr {Xë`m Amho. Ë`mg hám^aUo åhUVmV.

H$Yr H$Yr ì`mnmar J«mhH$m§Zm `m dñVw IaoXr H$éZ Ë`m§Mm ì`mnma dmT>{dÊ`mgmR>r Aem
nÜXVrMm n[aM` H$aVmV. `m háô aÊ`mÀ`m nÜXVrV J«mhH$m§cm dñVw IaoXr H$aVm§Zm Ë`m dñVwMr
nwU© qH$_V XoÊ`mMr JaO nS>V Zmhr. Ë`mdoir Vr/Vmo Ë`m dñVwÀ`m qH$_Vrcm hám ^aUo `m
nÜXVrZo _{hZodmar, VrZ _{hÊ`m§Zr, AY© dm{f©H$ qH$dm dfm©cm EH$Xm ^aVmo. åhUwZ `m nÜXVrZo
{dH$V KoUmè`m ì`º$scm OmñV n¡go ^amdo cmJVmV. H$maU {dH$Umam ì`º$s `m n¡emd§a R>acò m
VmaIogmR>r ì`mO cmdVmo.

`m H$ënoZV dmnacoë`m H$mhr nXm§er Vwåhr n[a{MV AmhmV. CXmhUmV dñVwMr amoI qH$_V
åhUOo dñVw {dH$V KoVm§Zm J«mhH$m§Zr {Xcocr Ë`m dñVwMr nwU© qH$_V hmo`. S>mD$Z n|_oQ> åhUOo
J«mhH$m§Zm dñVw {dH$V KoVm§Zm H$mhr a¸$_ XoD$Z {dH$V KoVmo.

`m àíZm§Zm AmnU J{UVm§À`m Z_wÝ`mdéZ gmoS>{dÊ`mMm à`ËZ H$é `m.

   à_ËY G.`l   à_ËY G.`l   à_ËY G.`l   à_ËY G.`l   à_ËY G.`l
adrcm EH$ gm`H$c {dH$V ¿`mMr Amho. Vmo ~mOmamV Jocm Am{U Ë`m§Zr 2400 é.

qH$_VrMr gm`H$c {ZdS>cr. Ë`mÀ`m Odi \$º$ 1400 én`o hmoVo. XþH$mZXmam§Zr Ë`mMr _XV
Ho$cr. Vmo åhUmcm H$s Vmo 1400 én`o AmYr XoD$Z (S>mD$Z n|_oQ>) Cacocr a¸$_ 550 én`o
_{hZm ~m§Ymdr cmJVo. adrcm AmVm XþH$mZXmamZo {Xcocr g§Yr qH$dm ~°H$H$S>o OmD$Z 12%
XamZo H$O© ¿`mdo cmJoc XmoZ g§Yr n¡H$s H$moUVr g§Yr adrgmR>r Cn`wº$ Amho. Ë`m§cm _XV H$am.
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Aä`mg - 1.1 - 1.1 - 1.1 - 1.1 - 1.1

1. (i) I§S>rV Xem§e (ii) AI§S>rV Xem§e (iii) I§S>rV Xem§e

(iv) I§S>rV Xem§e  (v) AI§S>rV Xem§e

2.  (i)
3
4 (ii)

13
2 (iii)

31
25

3. (i) n[a_ò (ii) An[a_ò (iii) n[a_ò   (iv) n[a_ò
(v) An[a_ò (vi) An[a_ò (vii) n[a_ò

Aä`mg - 1.2 - 1.2 - 1.2 - 1.2 - 1.2

1. (i) 22 × 5 ×7 (ii) 22 × 3 × 13 (iii) 32 × 52 ×17

(iv) 5 × 7 × 11 ×13 (v) 17 × 19 × 23

2. (i) LCM = 420, HCF = 3 (ii) LCM = 11339, HCF = 1

(iii) LCM = 1800, HCF = 1 (iv) LCM = 216, HCF = 36

(v) LCM = 22338, HCF = 9

Aä`mg - 1.3 - 1.3 - 1.3 - 1.3 - 1.3

1. (i) 0.375 (I§S>rV Xem§e) (ii) 0.5725 (I§S>rV Xem§e) (iii)   4.2 (I§S>rV Xem§e)

(iv) 0.18  (AI§S>rV Xem§e, nwZ©amdVu) (v) 0.064 (I§S>rV Xem§e)

2. (i) I§S>rV Xem§e (ii) AI§S>rV Xem§e, nwZ©amdVu
(iii) AI§S>rV Xem§e, nwZ©amdVu (iv) I§S>rV Xem§e
(v) AI§S>rV Xem§e, nwZ©amdVu (vi) I§S>rV Xem§e
(vii) AI§S>rV Xem§e, nwZ©amdVu (viii) I§S>rV Xem§e (ix) I§S>rV Xem§e
(x) AI§S>rV Xem§e, nwZ©amdVu

3. (i) 0.52 (ii) 0.9375 (iii) 0.115  (iv) 32.08 (v) 1.3

(Answers)

BÎm` n
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4. (i) n[a_ò (ii) n[a_ò  Zmhr (iii) n[a_ò
5. m = 5, n = 3

6. m = 4, n = 2

Aä`mg - 1.5 - 1.5 - 1.5 - 1.5 - 1.5

1. (i) log3 243 = 5 (ii) log2 1024 = 10 (iii) log10 1000000 = 6

(iv) log10 0.001 = −3 (v) log3 

1
9  = −2    (vi) log6 1 = 0

(vii) log5 

1
5  = −1 (viii) 49log  7 = 1 (ix)  log27 9 = 

2
3

(x) log32 

1
4  = −

2
5

2. (i) 182 = 324 (ii) 104 = 10000 (iii) ab = x

 iv) 4x = 8 (v) 3y = 
1
27

3. (i)
1
2 (ii)

1
4 (iii) −4 ( iv) 0

(v)
1
2 (vi) 9 (vii) −2 (viii) 3

4.  (i) log 10 (ii) log 8 (iii) log 64

(iv) log 
9
8 (v) log 243 (vi) log 45

5. (i) 3(log 2 + log 5)  (ii) 7log 2 −  4log 5 (iii) 2log x + 3 log y + 4 log z

(iv) 2log p + 3 log q − log r (v)
1
2 (3 log x −2 log y)

Aä`mg - 2.1 - 2.1 - 2.1 - 2.1 - 2.1

1. (i) g§M (ii) g§M Zmhr (iii) g§M Zmhr
(iv) g§M (v) g§M

2. (i) ∈ (ii) ∉ (iii) ∉ (iv) ∉

(v) ∈ (vi) ∈

3. (i) x ∉ A (ii) B = {d} (iii) 1 ∈ N (iv) 8 ∉ P
4. (i) gË` Zmhr (ii) gË` Zmhr (iii) gË`              (iv)   gË` Zmhr
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5. (i) B = {1, 2, 3, 4, 5}

(ii) C = {17, 26, 35, 44, 53, 62, 71}

(iii) D = {5, 3}

(iv) E = {B, E, T, R}

6. (i) A = {x : x hm 3 Mm JwUH$ Amho & 13 noúmm chmZ Amho.}
(ii) B = {x : x hm 2x Mm KmV Amho& x hm 6noúmm chmZ Amho.}
(iii) C = {x : x hm 5 Mm KmV Amho & xhm 5noúmm chmZ Amho.)
(iv) D = {x : x hm Z¡g{J©H$ g§» òÀ`m dJm©_Ü ò Amho Am{U10 noúmm _moR>r Zmhr.}

7. (i) A = {51, 52, 53, .................., 98, 99}

(ii) B = {+2, −2}

(iii) D = {2, 0, 4, A, 2}

8. (i) − (c)

(ii) −(a)

(iii)     (d)

(iv)     (b)

Aä`mg - 2.2 - 2.2 - 2.2 - 2.2 - 2.2

1. (i) [aº$ Zmhr (ii) [aº$ (iii) [aº$
(iv) [aº$ (v) [aº$ Zmhr

2. (i) _`m©XrV (ii) _`m©XrV (iii) _`m©XrV

3. (i) _`m©XrV (ii) A_`m©XrV (iii) A_`m©XrV (iv)    A_`m©XrV
Aä`mg - 2.3 - 2.3 - 2.3 - 2.3 - 2.3

1. hmò , g_mZ g§M
2. (i) g_mZ (ii) g_mZ Zmhr (iii) g_mZ    (iv) g_mZ Zmhr

(v) g_mZ Zmhr (vi) g_mZ Zmhr (vii) g_mZ Zmhr
3. (i) A = B (ii) A ≠B (iii) A = B     (iv) A ≠B

Aä`mg - 2.4 - 2.4 - 2.4 - 2.4 - 2.4

1. (i) gË` (ii) AgË` Zmhr (iii) AgË` (iv) AgË`
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2. (i) x hm 30 noúmm _moR>m Amho.
(ii) x = 2x + 1 åhUOo x {df_ Amho.
(iii) x hm 15 Mm JwUH$ Amho. åhUwZ 5 hm Ë`m_Ü ò Zmhr.
(iv) x hm _wi g§»`m Amho nU 9 hr _wi g§»`m Zmhr.

 3. (i) {p}, {q}, {p, q}, {φ}
(ii) {x}, {y}, {z}, {x, y}, {y, z}, {z, x}, {x, y, z}, φ
(iii) {a}, {b}, {c}, {d}, {a, b}, {b, c}, {c, d}, {a, c}, {a, d}, {b, d}, {a, b, c},

{b, c, d}, {a, b, d}, {a, c, d}, {a, b, c, d)
(iv) φ , {1}, {4}, {9}, {16}, {1, 4}, {1, 9}, {1, 16}, {4, 9}, {4, 16}, {9, 16},

{1, 4, 9}, {1, 9, 16}, {4, 9, 16}, {1, 4, 16}, {1, 4, 9, 14)
(v) φ , {10}, {100}, {1000}, {10, 100}, {100, 1000}, {10, 1000},

{10, 100, 1000}

Aä`mg - 2.5 - 2.5 - 2.5 - 2.5 - 2.5
1. hmò , A∩B & B∩B ho g_mZ AmhoV.
2. A ∩  φ  = {0, 2, 4}

A ∩  A = {φ}

3. A −B = {2, 4, 8, 10}
B −A = {3, 9, 12, 15}

4. A ∪  B = B

5. A ∩  B = {{df_ Z¡g{J©H$ g§»`m}
  {1, 3, 5, ............}

A ∩  C = {φ}

A ∩  D = {4, 6, 8, 9, 10, 12, ................. 100}

B ∩  C = {{df_ Z¡g{J©H$ g§»`m}
B ∩  D = {9, 15, 21, 25, 27, 33, ......... 99}

C ∩  D = {4, 6, 8, 9, ................ 99}

6. (i) A −  B = {3, 6, 9, 15, 18, 21}
(ii) A −  C = {3, 9, 15, 18, 21}

(iii) A −  D = {3, 6, 9, 12, 18, 21}

(iv) B −  A = {4, 8, 16, 20}

(v) C −  A = {2, 4, 8, 10, 14, 16}
(vi) D −  A = {5, 10, 20}
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(vii) B −  C = {20}

(viii) B −  D = {4, 8, 12, 16}

(ix) C −  B = {2, 6, 10, 14)

(x) D −  B = {5, 10, 15}

7. (i) AgË`
(ii) gË`
(iii) gË`
(iv) gË`

Aä`mg - 3.1 - 3.1 - 3.1 - 3.1 - 3.1

1. (a) (i) −6 (ii) 7 (iii) −6

(b) _wcm§gmR>r gmoS>co

2. (i) AgË` ( 2  hm x2 Mm ghJwUH$ Amho, H$moQ>r Zmhr)
(ii) AgË` ( x2 Mm ghJwUH$ −4 Amho.)
(iii) gË` ( Ho$mUË`mhr pñWa nXmgmR>r H$moQ>r ewÝ` Amho.)
(iv) AgË` ( Vo ~hþnXr Zmhr)
(v) AgË` (nXmÀ`m g§» òer ~hþnXrÀ`m H$moQ>rMm g§~§Y Zmhr)

3. p(1) = 0, p (−1) = −2, p(0) = −1, p(2) = 7, p(−2) = −9

4. hmò , x4-16 `m ~hþnXrMo ewÝ` −2 Am{U −2 Amho.

5. hmò , x2−x−6 `m ~hwnXrMo ewÝ`  3 Am{U −2  Amho.
Aä`mg - 3.2 - 3.2 - 3.2 - 3.2 - 3.2

1. (i) ewÝ` Zmhr (ii) 1 (iii) 3

(iv) 2 (v) 4 (vi) 3

2. (i) 0 (ii) −2, −3 (iii) −2, −3 (iv)    −2, 2, 4± −

3. (i) 4, −3 (ii) 3, 3 (iii) ewÝ` Zmhr
(iv) −4, 1 (v) −1, 1

4. p 
1
4

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠= 0 Am{U p (−1) = 0
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Aä`mg - 3.3 - 3.3 - 3.3 - 3.3 - 3.3

1. (i) 4, −2 (ii)
1 1,
2 2 (iii)

3 1,
2 3

−

(iv) 0, −2 (v) 15 15− (vi)
41,
3

−

2. (i) 4x2−  x−  4 (ii) 23 3 2 1x x− + (iii) 2 5x +

(iv) 2 1x x− + (v) 24 1x x+ + (vi) 2 4 1x x− +

3. (i) x2−  x−  2 (ii) 2 3x − (iii) 24 3 1x x+ −

(iv) 24 8 3x x− +

4. hmò , gd© ewÝ` AmhoV.

Aä`mg - 3.4 - 3.4 - 3.4 - 3.4 - 3.4

1. (i) ^mJmH$ma = x −3 Am{U ~mH$s = 7x −9

(ii) ^mJmH$ma = x2 + x −3 Am{U ~mH$s = 8

(iii) ^mJmH$ma = −x2 −2 Am{U ~mH$s = −5x + 10

2. (i) hmo` (ii) hmo` (iii) Zmhr
3. −1, −1

4. g(x) = x2 −x + 1

5. (i) p(x) = 2x2−2x + 14, g(x) = 2, q(x) = x2 −x + 7, r(x) = 0
(ii) p(x) = x3 + x2 + x + 1, g(x) = x2−1, q(x) = x + 1, r(x) = 2x + 2

(iii) p(x) = x3 + 2x2 −x +2, g(x) = x2−1, q(x) = x + 2, r(x) = 4

Aä`mg - 4.1 - 4.1 - 4.1 - 4.1 - 4.1

1. (a) EH$m q~Xþ da N>oXVo
(b) AZwén
(c) g_m§Va

2. (a) gwg§JV (b) Ag§JV (c) gwg§JV
(d) gwg§JV (e) gwg§JV (f) gwg§JV
(g) Ag§JV (h) gwg§JV (i) Ag§JV

3. n°Q>Mr g§»`m = 1; eQ>©Mr g§»`m = 0

4. _wctMr g§»`m = 7; _wcm§Mr g§»`m = 4
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5. noÝgrcMr qH$_V = 3 é. noZMr qH$_V = 5 é.
6. cm§~r = 20 _r; é§Xr = 16 _r.
7. (i) 3x + 2y −7 = 0

(ii) 3x + 3y −12 = 0
(iii) 4x + 6y −16 = 0

8. cm§~r = 40 EH$H$; é§Xr = 30 EH$H$
9. {dÚmÏ`mªMr g§»`m = 16; ~mH$mMr g§»`m = 5

Aä`mg - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

1. n{hë`m ì`º$sMo CËnÞ = 18000é; Xþgè`m ì`º$sMo CËnÞ = 14000é.
2. 42 Am{U 24

3. 81º Am{U 99º ho H$moZ AmhoV.
4. R>am{dH$ Xa = 40é.; à{V {H$._r. da Xa = 18 é.

5.
7
9

6. 60 {H$._r./Vmg 40 {H$._r/Vmg
7. 31º Am{U 59º

8. 659 Am{U 723

9. 40 _r.cr. Am{U 60 _r.cr.
10. 7200é.Am{U 4800 é.
Aä`mg - 4.3 - 4.3 - 4.3 - 4.3 - 4.3

1. (i) (4, 5) (ii)
1 1,

2 4
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (iii) (4, 9)

(iv) (1, 2) (v) (3, 2) (vi)
1 1,
2 3

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠
(vii) (3, 2) (viii) (1, 1)

2. (i) OhmOmMr JVr = 8 {H$._r./Vmg àdmhmMr JVr = 3 {H$._r./Vmg
(ii) Q́>oZMr JVr = 60 {H$._r./Vmg H$maMr JVr = 80 {H$._r./Vmg
(iii) nwéfmìXmao {XdgmMr g§»`m = 18; órìXmao {XdgmMr g§»`m = 36

Aä`mg - 5.1 - 5.1 - 5.1 - 5.1 - 5.1

1. (i) hmo` (ii) hmo` (iii) Zmhr
(iv) hmo` (v) hmo` (vi) Zmhr
(vii) Zmhr (viii) hmo`
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2. (i) 2x2 + x −528 = 0 (x = é§Xr)
(ii) x2 + x −306 = 0 (x = chmZ nwUm©§H$)
(iii) x2 + 32x −273 = 0 (x = amohZMo d`)

Aä`mg - 5.2 - 5.2 - 5.2 - 5.2 - 5.2

1. (i) −2; 5 (ii) −2; 
3
2 (iii) 2− ;

5
2

−

(iv)
1 1;
4 4 (v)

1 1;
10 10 (vi) −6;  2

(vii) 1,  
2
3 (viii) −1;  3 (ix) 7,  

8
3

2. 13, 14

3. 17, 18; −17, −18

4. 5 go._r., 12 go._r.

5. dñVw§Mr g§»`m = 6; àË òH$ dñVwMr qH$_V = 15

6. 4 _r.; 10 _r.

7. nm`m = 12 go._r.; C§Mr = 8 go._r.

8. 15 {H$._r., 20 {H$._r.

9. 20 qH$dm 40
10. 9 {H$._r.à{V Vmg
Aä`mg - 5.3 - 5.3 - 5.3 - 5.3 - 5.3

1. (i)
1 33 1 33,

4 4
− + − −

(ii)
3

2
−

,     
3

2
−

(iii) 32,
5
− (iv) −1,     −5

2. (i)
1 33 1 33,

4 4
− + − −

(ii)
3

2
−

,     
3

2
−

(iii) 32,
5
− (iv) −1,     −5

3. (i)
3 13

2
−

,     
3 13

2
+

(ii) 1,   2

4. 7 df©

5. J{UV = 12,  B§J«Or= 18 (qH$dm) J{UV = 13, B§J«Or = 17
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6. 120 _r;   90 _r.
7. 18, 12;   −18, −12

8. 40 {H$._r.à.Vmg

9. 15 Vmg, 25 Vmg

10. àdmgr aoëdoMo doJ = 33 {H$._r.à.Vmg
OcX aoëdoMo doJ  = 44 {H$._r.à.Vmg

11. 18 _r.; 12 _r.
12. 6 go|H$X
13. 13 ~mOw; Zmhr
Aä`mg - 5.4 - 5.4 - 5.4 - 5.4 - 5.4

1. (i) dmñVd _wio AñVrËdmV ZgVmV.

(ii) g_mZ _wio
2
3 ,   

2
3

(iii) {^Þ _yio; 3 3
2

±
, 

3 3
2

−

2. (i) 2 6k =± (ii) 6k =

3. hmò ; 40 _r.; 20 _r.
4. Zmhr

5. hmò ; 20 _r.; 20 _r.
Aä`mg - 6.1 - 6.1 - 6.1 - 6.1 - 6.1

1.(i) A§H$JUrVr` loT>r (ii) A§H$JUrVr` loT>r Zmhr (iii) A§H$JUrVr` loT>r (iv) A§H$JUrVr` loT>r Zmhr
2. (i) 10, 20, 30, 40 (ii) −2, −2, −2, −2

(iii) 4, 1, −2, −5 (iv) −1, 
1
2

− ,  0, 
1
2

(v) −1.25, −1.5, −1.75, −2

3. (i) a1 = 3;   d = −2 (ii) a1 = −5;      d = 4

(iii) 1
1
3

a = ;     
4
3

d = (iv) a1 = 0.6;   d = 1.1

4. (i) A§H$JUrVr` loT>r Zmhr
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(ii) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 4, 
9
2 , 5

(iii) A§H$JUrVr` loT>r, nwT>rc VrZ nXo =  −9.2,  −11.2,  −13.2

(iv) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 6, 10, 14

(v) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 3 + 4 2 , 3 + 5 2 , 3 + 6 2
(vi) A§H$JUrVr` loT>r Zmhr

(vii) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = −16, −20, −24

(viii) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 
1

2
−

, 
1

2
−

, 
1

2
−

(ix) A§H$JUrVr` loT>r Zmhr
(x) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 5a, 6a, 7a

(xi) A§H$JUrVr` loT>r Zmhr
(xii) A§H$JUrVr` loT>r, nwT>rc VrZ nXo = 50 ,  72 ,  98

(xiii) A§H$JUrVr` loT>r Zmhr

Aä`mg - 6.2 - 6.2 - 6.2 - 6.2 - 6.2

1. (i) a8 = 28 (ii) d = 2 (iii) a = 46

(iv) n = 10 (v) an = 3.5

2. (i) −84 (ii) 22

3. (i) a2 = 14

(ii) a1 = 18; a3 = 8

(iii) a2 = 
13
2 ; a3 = 8

(iv) a2 = −2; a3 = 0; a4 = 2; a5 = 4

(v) a1 = 53; a3 = 23; a4 = 8; a5 = −7

4. 16do nX

5. (i) 34 (ii) 27

6. Zmhr 7. 178 8. 5 9. 1
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10. 100 11. 128 12. 60 13. 13

14. A§H$J{UVr` l|T>r = 4, 10, 16, .... 15. 158

16. −13, −8, −3 17. 11 18. 13

Aä`mg - 6.3 - 6.3 - 6.3 - 6.3 - 6.3

1. (i) 245 (ii) −180 (iii) 5505 (iv)
33 131
20 20

=

2. (i)
2093 11046

2 2
= (ii) 286 (iii) −8930

3. (i) 440 (ii) 13
7 , 273
3

d S= =

(iii) a = 4, S12 = 246 (iv) d = 1,  a10 = 22

(v) n = 5;   a5 = 34 (vi) x = 7; a = −8

(vii) a = 4

4. x = 38; S38 = 6973

5. 5610

6. x2

7. (i) 525 (ii) −465

8. S1 = 3; S2 = 4; a2 = 1; a3 = −1; a10 = −15

an = 5 −2x

9. 4920 10. 160, 140, 120, 100, 80, 60, 40

11. 234 12. 143 13. 16 14. 370

Aä`mg - 6.4 - 6.4 - 6.4 - 6.4 - 6.4

1. (i) Zmhr (ii) Zmhr (iii) hmo`

2. (i) 4, 12, 36, .... (ii)
5 55, , ,...

5 25

(iii) 81, −27, 9, .... (iv)
1 1 1, , , ......
64 32 16

3. (i) hmò ; 32, 64, 128 (ii) hmò , 
1 1 1, ,

24 48 96
− −
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(iii) Zmhr (iv) Zmhr (v) Zmhr

(vi) hmò ; −81, 243, −729 (vii) hmò ; 2 3 4
1 1 1, , , ......
x x x

(viii) hmò ; 16, 32 2, 128− − (ix) hmò ; 0.0004, 0.00004, 0.000004

4. −4

Aä`mg- 6.5- 6.5- 6.5- 6.5- 6.5

1. (i) ra = 
1
2 ;

113
2

n

na
−⎛ ⎞⎟⎜= ⎟⎜ ⎟⎜⎝ ⎠

(ii) r = −3; an = 2(−3)n-1

(iii) r = 3; an = 3(3)n-1

(iv) r = 
2
5 ;

125
5

n

na
−⎛ ⎞⎟⎜= ⎟⎜ ⎟⎜⎝ ⎠

2. a10 = 510; an = 5n

3. (i) 4
1
3 (ii) 4

4
3
−

4. (i) 5 (ii) 12 (iii) 7

5. 212 6.
9 3, , 1, ....
4 2 7. 5

Aä`mg - 7.1 - 7.1 - 7.1 - 7.1 - 7.1

1. (i) 2 2 (ii) 4 2 (iii) 5 2   (iv) 2 22 a b+
2. 39

3. q~Xþ EH$ aofr` ZmhrV

9. (i) Mm¡ag (ii) g_c§~ Mm¡H$moZ (iii) g_m§Va ŵO Mm¡H$moZ

10. (-7, 0) 11. 7 qH$dm−5

12. 3 qH$dm −9 13. 4 5  EH$H$
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Aä`mg - 7.2 - 7.2 - 7.2 - 7.2 - 7.2

1. (1, 3) 2.
52,

3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ Am{U

70,
3

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

3. 2 : 7 4. x = 6 ; y = 3

5. (3, −10) 6.
2 20,

7 7
⎛ ⎞− − ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

7.
3 93, , ( 2, 3), 1,
2 2

⎛ ⎞ ⎛ ⎞⎟ ⎟⎜ ⎜− − −⎟ ⎟⎜ ⎜⎟ ⎟⎜ ⎜⎝ ⎠ ⎝ ⎠

8.
131,
2

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ 9. 24 Mm¡.EH$H$ 10.
5 5,

5 5
a b a b⎛ ⎞− + ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

11. (i)
2 , 2
3

⎛ ⎞⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (ii)
10 5,
3 3

⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠ (iii)
2 5,

3 3
⎛ ⎞− ⎟⎜ ⎟⎜ ⎟⎜⎝ ⎠

Aä`mg - 7.3 - 7.3 - 7.3 - 7.3 - 7.3

1. (i)
21
2  Mm¡.EH$H$ (ii) 32 Mm¡.EH$H$ (iii) 3 Mm¡.EH$H$

2. (i) K = 4 (ii) K = 3 (iii) K = 
7
3

3. 1 Mm¡.EH$H$ ;  1 : 4 4. 19 Mm¡.EH$H$$$$$ 5. eŠ` Zmhr$
Aä`mg - 7.4 - 7.4 - 7.4 - 7.4 - 7.4

1. (i) 6 (ii) 3 (iii)
4b
a (iv) b

a
−

(v) -5 (vi) 0 (vii)
1
7 (viii) 1−

Aä`mg - 8.1 - 8.1 - 8.1 - 8.1 - 8.1

4. x =  5 go._r. Am{U  y  = 
132
16 go._r. qH$dm 2.8125 go._r.
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Aä`mg - 8.2 - 8.2 - 8.2 - 8.2 - 8.2

1. (ii) DE = 2.8 go._r.

2. 8 go._r. 3. 1.6 _r. 7. 16 _r.
Aä`mg - 8.3 - 8.3 - 8.3 - 8.3 - 8.3

3. 1: 4 4.
2 1
1
−

6. 96 go._r.2 8. 3.5go._r.

Aä`mg - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

8. 6 7   _r. 9. 13 _r. 12. 1: 2

Aä`mg - 9.1 - 9.1 - 9.1 - 9.1 - 9.1

1. (i) EH$ (ii) d¥ÎmN>oXZ aofm (iii) XmoZ

(iv) ñne© q~Xþ (v) AZ§V

2. PQ = 13 go._r. 4. 306  go._r.

Aä`mg - 9.2 - 9.2 - 9.2 - 9.2 - 9.2

1. (i) d (ii) a (iii) b (iv) a (v) c

2. 8 go._r. 4. AB = 15 go._r., AC = 9 go._r.

5. àË òH$ 8 go._r. 6. 2 5 go._r. 9. XmoZ

Aä`mg - 9.3 - 9.3 - 9.3 - 9.3 - 9.3

1. (i) 28.5 go._r.2 (ii) 285.5 go._r.2

2. 88.368  go._r.2 3. 1254.96 go._r.2 4. 57 go._r.2

5. 10.5 go._r.2 6. 9.625 go._r.2 7. 102.67 go._r.2

8. 57 go._r.2

Aä`mg - 10.1 - 10.1 - 10.1 - 10.1 - 10.1

1. 5500 go._r.2 2. 154000 go._r.2 3. 264 c.c.

4. 1 : 2 5. 21 7. 21175 go._r.3

8. 188.57 _r.2 9. 37 go._r.
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Aä`mg - 10.2 - 10.2 - 10.2 - 10.2 - 10.2

1. 103.71 go._r.2 2. 1156.57 go._r.2 3. 220_r._r2

4. 160 go._r.2 5. ` 827.20 6. 4 : 4 : 5

7. 2 6
4

x
⎛ ⎞π ⎟⎜ + ⎟⎜ ⎟⎜⎝ ⎠    Mm¡.EH$H$ 8. 374 go._r.2

Aä`mg - 10.3 - 10.3 - 10.3 - 10.3 - 10.3

1. 693 {H$.J«°. 2. e§Hw$Mr C§Mr = 22.05 go._r.; IoiUrMo n¥ð>\$i = 793 go._r.2

3. 88.83 go._r.3 4. 616 go._r.3 5. 309.57 go._r.3

6. 150 7. 523.9 go._r.3

Aä`mg - 10.4 - 10.4 - 10.4 - 10.4 - 10.4

1. 2.74 go._r. 2. 12 go._r. 3. 2.5 _r.

4. 5 _r. 5. 10 6. 400

7. 100 8. 672

Aä`mg - 11.1 - 11.1 - 11.1 - 11.1 - 11.1

1. sin A = 
15
17 ; cos A = 

18
17 ; tan A = 

15
8

2.
527
168 3. cos θ = 

49
25 ; tan θ = 

24
49

4. sin A = 
5

13 ; tan A = 
5

12

5. sin A = 
4
5 ; cos A = 

3
5

7. (i)
47
62 (ii)

111 8
7
+

8. (i) 1 (ii) 0

Aä`mg - 11.2 - 11.2 - 11.2 - 11.2 - 11.2

1. (i) 2 (ii)
3

4 2
(iii) 1
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(iv)
1

3
−

(v) −1

2. (i) c (ii) d (iii) b

3. 1 4. hmo`

5. QR = 6 3 go._r.; PR = 12 go._r.

6. ∠ YXZ = 60º; ∠ YXZ = 30º 7. ho gË` Amho.
Aä`mg - 11.3 - 11.3 - 11.3 - 11.3 - 11.3

1. (i) 1 (ii) 0 (iii) 0

(iv) 1 (v) 1

3. A = 24º 6. cos 15º + sin 25º

Aä`mg - 11.4 - 11.4 - 11.4 - 11.4 - 11.4

1. (i) 2 (ii) 2 (iii) 1

6. 1 8. 1 9.
1
p

Aä`mg - 12.1 - 12.1 - 12.1 - 12.1 - 12.1

1. 15 _r. 2. 6 3  _r. 3. 4 _r.

4. 60º 5. 34.64 _r. 6. 4 3  _r.

7. 4.1568 _r. 8. 300 _r. 9. 15 _r. 10. 12.99 go._r.2

Aä`mg - 12.2 - 12.2 - 12.2 - 12.2 - 12.2

1. ñV§̂ mMr C§Mr = 5 3 _r.; añË`mMr é§Xr = 5 _r.

2. 32.908 _r. 3. 1.464 _r. 4. 19.124 _r.

5. 7.608 _r. 6. 10 _r. 7. 51.96 {\$Q>; 30 {\$Q>      8.6 go._r.

9. 200 _r./goH§$X.10. 1 : 3

Aä`mg - 13.1 - 13.1 - 13.1 - 13.1 - 13.1

1. (i) 1 (ii) 0, AeŠ` KQ>Zm (iii) 1, ImÌrMr KQ>Zm
(iv) 1 (v) 0, 1

2. (i) Zmhr (ii) Zmhr (iii) hmo` (iv) hmo`
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3. 0.95 4. (i) 0 (ii) 1

5. 1 1, , 1, 0
13 3

6. 0.008 7. (i)
1
2 (ii)

1
2 (iii)  

1
2 8.   

1
26

Aä`mg - 13.2 - 13.2 - 13.2 - 13.2 - 13.2

1. (i)
3
8 (ii)

5
8

2. (i)
5

17 (ii)
4

17 (iii)
13
17

3. (i)
5
4 (ii)

17
18

4.
5

13    5. (i)
1
8 (ii)

1
2 (iii)

3
4 (iv) 1

6. (i)
1
26 (ii)

1
13 (iii)

1
26

(iv)
1

52 (v)
1

13 (vi)
1

52

7. (i)
1
5 (ii) (a)  

1
4 (b) 0

8.
11
12 9.  (i)  

1
5 (ii)   

15
19

10. (i)
9

10 (ii) (a) 
1

10 (b)  
1
5

11.
11
84 12. (i)

31
36 (ii)   

5
36

13. (i)  1 2 3 4 5 6 4 3 2 1, , , , , , , , ,
36 36 36 36 36 36 36 36 36 36

   (ii)   No

14.
3
4 15. (i)  

31
36 (ii)  

6
36 16.

SCERT TELA
NGANA



CÎmao 3 8 73 8 73 8 73 8 73 8 7

Voc§JmZm emgZmV\}$ _mo\$V {dVaU 2020-21

          XomZ \$ñ`mdarc ~oarO 2    3    4    5    6    7    8    9    10    11    12

g§̂ mì`Vm           
1

36  
1

18  
1

12  
1
9  

5
36  

1
6   

5
36  

1
9   

1
12   

1
18     

1
36

17. (i)
1
2 (ii)

1
2

Aä`mg - 14.1 - 14.1 - 14.1 - 14.1 - 14.1

1. 8.1 PmS>o. xi Am{U fi  Mr ~¡OrH$ qH$_V chmZ Agë`mZo AmnU gai nÜXVrMm dmna H$é

2. 145.20é. 3. f = 20 4. 75.9

5. 22.31 6. 211é. 7. 0.099 ppm

8. 49 {Xdg 9. 69.43%

Aä`mg - 14.2 - 14.2 - 14.2 - 14.2 - 14.2

1. ~hþcH$ = 36.8 df©, _Ü` = 35.37 df© é½Umc`mV OmñVrV OmñV é½U 36.8 df© (A§XmOo)
d`mMo AmhoV. é½Umc`mV Agcoë`m é½Um§À`m d`mMr gamgar 35.37 df© Amho.

2. 65.625 Vmg

3. _{hÊ`mMm AmXe© IM© = 1847.83é. _{hÊ`mMm IMm©Mm _Ü` = 2662.5.é.

4. ~hþcH$ : 30.6, _Ü` = 29.2. ~aoMeo amÁ`/H|$Ðem{gV àXoemV {dÚmWu {eúmH$ JwUmoÎma 30.6

Amho Am{U Ë`m§Mr gamgar 29.2 Amho.

5. ~hþcH$ = 4608.7 Ymdm

6. ~hþcH$ = 44.7 H$ma

Aä`mg - 14.3 - 14.3 - 14.3 - 14.3 - 14.3

1. _Ü`H$ = 137 EH$H$, _Ü` = 137.05 EH$H$, ~hþcH$ = 135.76 EH$H$

`m g§X^m©V VrZ _mno Odi Odi g_mZ AmhoV.

2. x = 8, y = 7
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3. _Ü`H$ d` = 35.76 df©

4. _Ü`H$ cm§~r = 146.75 _r._r.

5. _Ü`H$ Am ẁî` = 3406.98 Vmg

6. _Ü`H$ = 8.05, _Ü` = 8.32, ~hþcHr`$ AmH$ma = 7.88

7. _Ü`H$ dOZ = 56.67 {H$.J«°.
Aä`mg - 14.4 - 14.4 - 14.4 - 14.4 - 14.4

1. X¡{ZH$ CËnÞ(é._Ü ò) g§{MV dma§dmaVm

120 noúmm H$_r 12

140 noúmm H$_r 26

160 noúmm H$_r 34

180 noúmm H$_r 40

200 noúmm H$_r 50

2. (38, 0), (40, 3), (42, 5), (44, 9), (46, 14), (48, 28), (50, 32) Am{U (52, 35). {~§Xþ ñWmnZm

ìXmao g§{MV dma§dmaVm dH«$ (AmoOrd) H$mT>m. òWo 2
n

=17.5 {ZX}eH$m§H$ 17.5Agcocm q~Xþ

g§{MV dma§dmaVm dH«$ (AmoOrd) da emoYm. `m q~XþMm  x-{ZX}eH _Ü`H$ hmoD$ eH$Vo.

3. CËnÞ Ho$coco ({H$.J«°.)     g§{MV dma§dmaVm

50 noúmm OmñV qH$dm g_mZ 100

55 noúmm OmñV qH$dm g_mZ 98

60 noúmm OmñV qH$dm g_mZ 90

65 noúmm OmñV qH$dm g_mZ 78

70 noúmm OmñV qH$dm g_mZ 54

75 noúmm OmñV qH$dm g_mZ 16

 (50, 100), (55, 98), (60, 90), (65, 78),(70, 54) Am{U (75, 16) q~Xþ ñWmnwZ g§{MV
dma§dmaVm dH«$ (AmoOrd) H$mT>m.

q~Xþ ñWmnÊ`mìXmao g§{MV dma§dmaVm dH«$
(AmoOrd) H$mT>m. (120, 12), (140, 26),
(160, 34), (180, 40) Am{U (200, 50)
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{à` {eúmH$m§Zmo,
Am§Y« àXoe emgZmZo Am§Y«àXoe amÁ` nmR>çH«$_ ào_dH©$  (APSCF-2011).  ̀ m AmYmamdéZ gd© {df`m§Mm

Aä`mgH«$_ gwYmaÊ`mMm {ZU©̀  KoVcm. Ë`m \«o$_dH©$Mo _hËd åhUOo gd© {dÚmWu emioV {eH$coco J{UV ho Ë`mÀ`m
{OdZmer Am{U AZŵ dmer g§~§YrV Agco nm{hOo. `mda OmñV ^a {Xcm.NCF-2005, Zwgma NCERT _Yrc
J{UVmMm H$mJX Am{U Am§Y«àXoe emgZmZo g_OÊ`mMm Ñï>rH$moZ Am{U gm_Ï`mªMm {dH$mg J{UVrVrc dU©Z Am{U
J{UVmÀ`m AZŵ dmMm H$c ̀ mda OmñV ̂ a {Xcm ho _mÜ`{_H$ emioÀ`m nmVirda eŠ` Amho. AmnU 9 ì`m dJm©V
_wc ŵV \«o$_dH©$ Am{U J{UVmVrc _mÜ`{_H$ nmVirda EH$sH$aU Ho$co. _mJrc dJm©V AmnU _wcm§Zm _moR>o AS>Wio
Xþa H$éZ J{UVr` gwÌo V`ma H$aÊ`mgmR>r àmoËgmhZ {Xco. AmnU Ë`m§Zm J{UVmMr {gÜXVm Am{U Ë`m§À`m ^mfoMm
Cn`moJ H$gm H$amdm `mgmR>r Ë`m§Zm gm_Ï ©̀dmZ ~Z{dco. Voìhm AmnU ^mfoV g_moa OmVmo. Á`m_Ü ò J{UVr` dmX
Amnco {dYmZ ho g§koÀ`m énmV Xe©{dë`m OmVo `mMr AmoiI H$aUo _hËdmMo Amho. J{UVmVrc Cnm` Am{U
Amam_Xm`H$ ~Z{dÊ`mgmR>r _wcm§Zm _XV H$aUo _hËdmMo Amho. 10 ì`m dJm©V ̀ m gd© H${R>U nmVirda Cnm` H$mTw>

6 dr Vo 10 ì`m dJm©À`m gd© nmR>çH«$_ 10 dm dJ© {eH${dVmZm {dMmamV KoUo _hËdmMo Amho. H${R>UnUm
Am{U ñd^md d J{UVmÀ`m ^mfoMm dmna `mMr hiwhiw dmT> hmoV Amho. òWo àUmcr hr VËdmMr Am{U _wco hr
hiwhiw g_¥ÜX Pmcr AmhoV. gdm©V _moR>r AS>MU åhUOo _wco g_moa OmD$Z _mÜ`{_H$ J{UV {eH$Ê`mMr Ë`m§Mr
nmÌVm hr Ë`m VËdmer Am{U ñd^mdmer {MÝhmÀ`m ^mfoer Pw§O XoUo H${R>U Amho. Ë`m§Zm `mMm {dH$mg Am{U
{eH$Ê`mMr g§Yr Úmdr. g_d`ñH$ hr EH$ H${R>U ~m~ Amho. Am{U Ë`m§Zm JQ>mV XoD$Z {dMma H$é XoV MMm© H$éZ
àíZ gmoS>{dV _hËdmMo Amho. Ooìhm {dÚmWu ho 10 ì`m dJm©V {eH$Vmo Vo Ë`m§Zm ^{dî`mV J{UV {eH$Ê`mgmR>r
Cn`moJr nS>Vo.

Aä`mgH«$_ aMZmË_H$, emoY, J{UVmMo _wc ŵV _wÔo Am{U gm_mÝ`daU `mda AmYmarV Amho. dJm©Vrc
MMm© Am{U gh^mJr hmoUo `m nÜXVrZo àmoËgmhZ {_iVo.

10 ì`m dJm©À`m nwñVH$mVrc nmR>çH«$_mg 6 _moR>çm úmoÌmV {d^mJco Amho. g§»`m àUmcr, A§H$J{UV,
{~OJ{UV, ŵ{_Vr, {ÌH$moU{_Vr, gm§p»`H$s Am{U {ZX}eH$ ŵ{_Vr `m úmoÌmVrc nmR>çm§e {eH${dë`mZo _wcm§Mo
àíZ gmoS>{dUo, Vm{H©$H$ {dMma, J{UVr` g§dmX, {d{dY énmV _m{hVr Xe©{dUo, J{UVmMm Cn`moJ X¡Z§{XZ {OdZmV
H$aUo BË`mXr H$m¡eë`mMm {dH$mg homVmo.

`moOZm V`ma H$aUo Am{U Ë`mg OmñV àmYmÝ` XoUo `m nwñVH$mMr YS>nS> Amho. chmZ JQ>mV MMm© H$aUo
Am{U ho H$am,ho H$am,ho H$am,ho H$am,ho H$am, à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am `m énmVrc AZŵ dm§Zm hmVmiwZ H¥$Vr H$aUo `mMo n«mYmÝ` Amho. dJm©Vrc n[apñWVtZm
ì`dñWrV H$aÊ`mgmR>r {eúmH$m§Mr _XV Amdí`H$ Amho Am{U Z{dZ nwñVH$mV éMr {Z_m©U H$aUo.

ho H$amho H$amho H$amho H$amho H$am Am{U à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am `m Aä`mg n«Ë òH$ YS>çmMm eodQ>r {Xco Amho. ho H$amho H$amho H$amho H$amho H$am `m Imcr {Xcoco àíZ
{eH${dcoë`m _wÔ`mda Amho. Am{U à`ËZ H$am ̀ m _Yrc àíZ ho gË`mMo gm_mÝ`H$aU AMwH$VoMr ImÌr, àíZmdcr
BË`mXr H$m¡eë`mMr n[aúmm H$aÊ`mgmR>r Amho.

{eúmH$m§Zm gwMZm{eúmH$m§Zm gwMZm{eúmH$m§Zm gwMZm{eúmH$m§Zm gwMZm{eúmH$m§Zm gwMZm
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dJ© 10 dm J{UV3 9 03 9 03 9 03 9 03 9 0

{dMma H$am Am{U MMm© H$am ho {dÚmÏ`m©_Yrc Z{dZ H$ënZm Ë`m§À`m ^mfoV g_OwZ KoÊ`mgmR>r {Xco Amho.

10 ì`m dJm©Mm nwU© nmR>çH«$_ 14 YS>çmV {d^mJco AgwZ `mdéZ {dÚmWu n`m©̀ r àíZm§Mo VH$m©Mo
EH$sH$aU H$éZ J{UV {eH$Ê`mMm AmZ§X KoVrc. a§JrV {MÌ AmH¥$Ë`m _moR>o Aúma, ho Ë`m§Zm AZwH«$_UrH$m
ñdrH$méZ ho nwñVH$ ñdVmMo Amho `mMr H$miOr KoB©c.

YS>m -1: dmñVd g§»`m AmnU `mg dmñV{dH$ g§»`mMo ñnï>rH$aU `m_Ü ò J{UVmMo _wc ŵV à_ò , n[a_ò  g§»`m
Am{U Ë`m§Mm X§emg {dñVma Am{U AZmdVu n[a_ò  g§»`m {Xë`m AmhoV. òWo AmnU An[a_ò  g§»`m{df`r OmñV
_m{hVr {Xcr Amhho. `m YS>çmV n{hë`m§Xm cKwJwUH$mMm n[aM` XoD$Z `mV cKwJwUH$mMo _wc ŵV {Z`_mgmR>r
Ë`m§Mr Cn`moOZ `mMr MMm© Ho$cr Amho.

YS>m-2: _Ü ò g§M hm Z{dZ YS>m _mÜ`{_H$ {dÚmÏ`mªÀ`m nmVirda Amho. OwÝ`m nmR>çH«$_mV VoWo Amho na§Vw Vmo10
ì`m dJm©V n{aMrV Ho$cm Amho. `m YS>çmV {d{dY àH$maMo CXmhaUo Á`mV g§MmMr ì`m»`m Ë`mMo àgaìhoZ {MÌ,
g§Mmdarc {H«$`m, g§MmVrc \$aH$ BË`mXr AmhoV. `m YS>çmV g§Mm~Ôc gm_mÝ` _m{hVrMm {dH$mg Ho$cm Amho.
Vwåhr H$moUË`mhr dñVw§Mm g§M H$gm V`ma H$amc?

YS>m-3: ~hþnXr `m_Ü ò AmnU ~hþnXr H$m` AmhoV? Am{U Ë`m ~hþnXrMr H$moQ>r Am{U Ë`m§À`m qH$_Vr AmhoV.
`mdoir AmnU aofr` g_rH$aU Am{U dJ©g_rH$aUmMr AmcoIr` Xe©dUwH$ nmhUma AmhmoV. ~hþnXrMr ewÝ` Am{U
ghJwUH$ Am{U Ë`m_Yrc g§~§Y `mMr H$miOr KoV AmhmoV. AmnU YZ ~hþnXr Am{U ~hþnXrMm AcJmarX_
^mJmda gwÜXm gwé Ho$cocm Amho.

YS>m-4: XomZ Mcr` aofr` g_rH$aUmMr OmoS>r `mV AZomiIr amerMr _m{hVr H$mT>Uo Am{U XmoZ aofr` g_rH$aUo
EH$Ì `mMm Cn`moJmMr MMm© H$aUma AmhmoV. XmoZ McmVrc aof`r g_rH$aUmMr CH$cr, AmcoIr` Am{U ~¡{OH$
nÜXVrdéZ H$mT>Uma Amhmo. g_rH$aUmÀ`m ñd^md Am{U ghJwUH$ `m _Yrc g§~§Ymcm g_OwZ KoUo `mMo
ñnï>rH$aU H$mhr CXmhaUo KoD$Z Ho$coco Amho. g_rH$aUmcm KoV McmVrc aofr` g_rH$aUmV ~XcUo òWo Ho$coco
Amho.

Aem àíZm§Zm òWo V`ma H$éZ Amnë`m X¡Z§{XZ {OdZmVrc {d{dY YS>çm§Zm Am{U J{UVmVrc d BVa
{df`mVrc ghg§~§YmMm à`ËZ Ho$cocm Amho.amoOÀ`m AZŵ dmìXmao AZmoiIr _m{hVr KoÊ`mMm gm_Ï ©̀Mm `m§À`mer
g§~§Y Amho.

10 dJm©À`m (8,9,10) YS>çm§Zm J{UVmÀ`m nwñVH$mV R>oD$Z ŵ{_Vr {eH$Ê`mMo _hËd _m{hVr Ñï>rnwU©
d¡̀ {º$H$ AW©nwU© ̀ mMm Cn`moJ g§dmX Am{U àíZ gmoS>dwZ {d{dY n«Vcr` AmH¥$Vr_Yrc g§~§Y H$mT>Ê`mgmR>r hmoVmo.
9 ì`m YS>çmVrc dVw©imMr ñneuH$m Am{U N>o{XH$m `mV Z{dZ eãXmMm Ë`m§À`m JwUY_m©Mm n[aM` {Xcm Amho.
AmnU aofmI§S> Am{U úmoÌ\$i Á`mdéZ N>o{XH$m òVo `mMr gwÜXm MMm© Ho$cr Amho. KZm§Mo KZ\$i Am{U úmoÌ\$i
_m{hV H$aUo _hËd_mnUmg {Xco Amho.

YS>m-5: dJ© g_rH$aUo, dJ©g_rH$aUmMm AW© gm§JwZ gmoS>{dUo dJ© nwU© H$aÊ`mÀ`m Ad`dmÀ`m nÜXVrdéZ dJ©
g_rH$aUmMr CH$cr H$mT>Uo. namdc`mÀ`m gmhmæ`mZo _wim§À`m ñdénm§Mr ì`m»`m òWo Ho$cr Amho.
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YS>m-6: loT>r, _mÜ`{_H$ {eúmUmÀ`m nmVirda n{hë`m§Xm ̀ m YS>çmMm n{aM` {Xcm Amho. ̀ m YS>çmV A§H$J{UVmV
loT>r Am{U JwUmoÎma loT>r ̀ mMm Cn`moJ KoVcocm Amho. ̀ m 6 loT>rV loT>rMm A§H$J{UVr` Am{U ̂ w{_Vr` nXmMm H$gm
n[aM` {Xcm Amho. `mMr MMm© Ho$cocr Amho. nXm§Mr g§»`m n do nX nXm§Mr ~oarO `m YS>çmV Amho.

YS>m-7: {ZX}eH$ ŵ{_Vr  H$mZ}{e`Z àVcmVrc XomZ q~Xþ_Yrc A§Va H$mT>Uo, {d^mOZ gwÌ, {ÌH$moUmMm JwéËd
_Ü`, aofodarc {ÌN>oXZ q~Xþ, ̀ mV AmnU àVcmVrc {ÌH$moUmMo úmoÌ\$i hoam°ZÀ`m gwÌmìXmao _m{hV H$aUo ̀ m ~Ôc
MMm© Ho$cr.

gai aofoMm MT> gwÜXm ̀ m YS>çmV n[aM` Ho$cocm Amho. (11 Am{U 12) ̀ m XmoZ Z{dZ YS>çmV n{hë`m§Xm
{ÌH$moUmMo Cn`moOZm déZ H$U©, c§~ Am{U nm`m ̀ m _Yrc g§~§Y {Xco Amho. ̀ m YS>çmdéZ {ÌH$moU{_VrMm n[aM`
hmoVmo. `mMr _moR>çm nmVirda Iwn _moR>r ŵ{_H$m Amho. Am{U AZoH$ n[a_mU H$mT>Ê`mgmR>r gwÜXm `mMr ŵ{_H$m
Amho. {ÌH$moUm{_VrÀ`m Cn`moOZmV {ÌH$moUmÀ`m gmhmæ`mZo {dñV¥V Cnm` {Xcoco Amho.

YS>m-13: g§̂ mì`Vm hm _mJrc YS>çmnoúmm WmoS>m Cƒ ñVar` YS>m Amho. `mMm n[aM` 9 ì`m dJm©V Pmcm Amho.
Amnë`m X¡Z§{XZ {OdZmVrc Cn`moJmdéZ g§̂ mì`VmÀ`m H$mhr {d{^Þ nXm§Mm òWo g_mdoe Amho.

YS>m-14: gm§p»`H$s `mV gm§p»`H$sMo _hËd dJr©H¥$V _m{hVr Jmoim H$aUo , _Ü`, _Ü`H$ Am{U ~hþcH$mMo
ñnï>rH$aU H$mhr CXmhaU KoD$Z H$aUo, ̀ mgmR>r {d{dY nÜXVrMm dmna H$aUo. ̀ oWo AmoOrd dH«$mMo nwÝhm dU©Z Ho$co
Amho. eãXH$mofmV J{UVr` Z_wZo `mV Z_wÝ`m{df`r Cnm` Am{U Z_wÝ`mÀ`m nÜXVr AmhoV.

H$moUVmhr H$mog© ̀ eñdr hmoUo \$º$ nmR>çH«$_mdaM Adc§~wZ Zmhr Va {eúmH$m§da Am{U Ë`m§Zr {eH${dcoë`m {eúmU
nÜXVrda gwÜXm Adc§~wZ AgVo. gd© {eúmH$ J{UVmMm {dH$mgmer g§~§YrV AgwZ `m àUmcrV Vo Mm§Jco ghH$m ©̀
H$aÊ`mMm à`ËZ H$arV Aer Aem ~miJVmo.

AmnU H$m` MMm© Ho$cr ̀ m _Yrc H$ënZocm nM{dÊ`mgmR>r {dÚmÏ`mªZm V`ma Ho$co nm{hOo. Ë`m H$ënZoer
g§~§YrV àíZm§Zm {eúmH$ Ë`m§À`m ñdVmhþZ àíZ V`ma H$éZ Aä`mgmVrc {Xcoco àíZ gmoS>{dco nm{hOo. åhUwZ
{eúmH$ Ë`m dJ©ImocrVrc àUmcrV àíZ gmoS>dwZ Ë`m H$ënZocm Mm§Jco g_OwZ Ë`m§Mo g_mYmZ Ho$co nm{hOo

“{eúmH$m§Zm ew^oÀN>m{eúmH$m§Zm ew^oÀN>m{eúmH$m§Zm ew^oÀN>m{eúmH$m§Zm ew^oÀN>m{eúmH$m§Zm ew^oÀN>m”
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dJ© 10 dm J{UV3 9 23 9 23 9 23 9 23 9 2

I. g§»`m àUmcr (23 Vmg)g§»`m àUmcr (23 Vmg)g§»`m àUmcr (23 Vmg)g§»`m àUmcr (23 Vmg)g§»`m àUmcr (23 Vmg)
(i) dmñVd g§»`m (15 Vmg)dmñVd g§»`m (15 Vmg)dmñVd g§»`m (15 Vmg)dmñVd g§»`m (15 Vmg)dmñVd g§»`m (15 Vmg)

• n[a_ò  Am{U An[a_ò  g§» ò~Ôc OmñV _m{hVr
• A§H$J{UVr` _wc ŵV {gÜXm§V -H$WZ
• {gÜXVm- 2, 3  BË`mXrMr An[a_ò Vm Am{U n[a_ò  g§»`mMo I§S>rV/ AI§S> AmdVu

Xem§emV {dñVma H$aUo.
• dmñVd g§»`mMo JwUY_© (COiUr Z§Va Am{U CXmhaUo XoD$Z CXmhUmìXmao àmoËgmhU XoUo)
• cKwH$moZH$mMm n[aM`
• g§»`m§Zm, KmVm§H$mÀ`m énmV cKwJwUH$mÀ`m énmV ~XcUo.
• cKwJwUH$mMo JwUY_© loga a = 1; loga 1 = 0
• cKwJwUH$mMo {Z`_ log xy = log x + log y;  log

x
y

 = log x - log y;  log xn = n log x
• cKwJwUH$mMo gm_mÝ` nm`m Am{U X¡Z§{XZ {OdZmV cKwJwUH$mMo Cn`moJ(n[aúmogmR>r Zmhr)

(ii) g§M (8Vmg)g§M (8Vmg)g§M (8Vmg)g§M (8Vmg)g§M (8Vmg)
• g§M Am{U Ë`m§Mr Xe©dUwH$
• [aº$g§M,gm§V Am{U AZ§V g§M, {dídg§M
• g_mZ g§M, Cng§M, dmñVd g§»`m§À`m g§MmMo Cng§M (A§Vamc Am{U gwMH$)
• g§Mmdarc _wc ŵV {H«$`m - g§MmMm g§̀ moJ Am{U N>oX
• {d^º$ g§M, g§MmVrc \$aH$
• g§MmMo ìhoZ {MÌ

II.  {~OJ{UV (46 Vmg ){~OJ{UV (46 Vmg ){~OJ{UV (46 Vmg ){~OJ{UV (46 Vmg ){~OJ{UV (46 Vmg )
(i) ~hþnXr ( 8 Vmg )~hþnXr ( 8 Vmg )~hþnXr ( 8 Vmg )~hþnXr ( 8 Vmg )~hþnXr ( 8 Vmg )

• ~hþnXrMo ewÝ`
• aofr`, dJ© Am{U KZ~hþnXrÀ`m ewÝ`mMm ŵ{_Vr` AW©
• ~hþnXrÀ`m ghJwUH$ Am{U ewÝ`mVrc g§~§Y
• {d^mOZ AXJmarX_ darc ghJwUH$ Agcocm ~hþnXrgmR>r gmYo àíZ

(ii) XmoZ Mcr` aofr` g_rH$aUmMr OmoS>r (15 Vmg )XmoZ Mcr` aofr` g_rH$aUmMr OmoS>r (15 Vmg )XmoZ Mcr` aofr` g_rH$aUmMr OmoS>r (15 Vmg )XmoZ Mcr` aofr` g_rH$aUmMr OmoS>r (15 Vmg )XmoZ Mcr` aofr` g_rH$aUmMr OmoS>r (15 Vmg )
• CXmhaUmdéZ XmoZ Mcr` aofr` g_rH$aU V`ma H$aUo.
• XmoZ Mcr` aofr` g_rH$aUmMr {~OJUrVr` gmoS>dUwH$ à{VúmonU {ZíH$mfgZ nÜXVrZo
• g_rH$aUmdarc X¡Z§{XZ gmYo àíZ
• {d{dY eŠ` CH$crÀ`m aofr` g_rH$aUmÀ`m OmoS>rMo AmcoIr` gmXarH$aU
• g§»`mÀ`m CH$crgmR>r {~OJ{UVr` AQ>r

(iii) dJ© g_rH$aUo ( 12 Vmg )dJ© g_rH$aUo ( 12 Vmg )dJ© g_rH$aUo ( 12 Vmg )dJ© g_rH$aUo ( 12 Vmg )dJ© g_rH$aUo ( 12 Vmg )
•  ax2 + bx + c = 0, a≠ 0  `m dJ© g_rH$aUmMo gm_mÝ` én.
• dJ© g_rH$aUmÀ`m CH$cr Ad`d Am{U dJ© nwU© H$aUo `m nÜXVrZo gwÌmÀ`m gmhmæ`mZo

_m{hV H$aUo.

nmR>çH«$_nmR>çH«$_nmR>çH«$_nmR>çH«$_nmR>çH«$_
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• {ddoMH$ Am{U _wim§À`m ñdénmVrc g§~§Y
• XaamoOÀ`m H$m`m©er g§~§YrV àíZ

(iv) loT>r (11 Vmg )loT>r (11 Vmg )loT>r (11 Vmg )loT>r (11 Vmg )loT>r (11 Vmg )
• A§H$J{UVr` loT>rMr ì`m»`m
• A§H$J{UVr` loT>rMo n do nX n{hë`m nXm§Mr ~oarO H$mT>Uo.
• ŵ{_Vr` loT>r
• ŵ{_Vr` loT>rMo  n do nX H$mT>Uo.

III. ^w{_Vr (33 Vmg )^w{_Vr (33 Vmg )^w{_Vr (33 Vmg )^w{_Vr (33 Vmg )^w{_Vr (33 Vmg )
(i) g_én {ÌH$moU (18 Vmg )g_én {ÌH$moU (18 Vmg )g_én {ÌH$moU (18 Vmg )g_én {ÌH$moU (18 Vmg )g_én {ÌH$moU (18 Vmg )

• g_én AmH¥$Ë`m EH$énVo Am{U g_énVo_Yrc \$aH$
• g_én {ÌH$moUmMo JwUY_©
• {ÌH$moUmÀ`m EH$m ~mOwda H$mT>cocr g_m§Va aofm BVa XmoZ ~mOwZm XmoZ {^Þ q~XþV N>oXVo.

Ë`m XmoZ ~mOw gma»`m JwUmoVamV {d^mJë`m OmVmV( {gÜXVm)
• (àmoËgmhZ) XmoZ {ÌH$moUmV g§JV H$moZ g_mZ Agë`mg Ë`mÀ`m g§JV ~mOw à_mUmV

AgVmV. Vo {ÌH$moU g_én AgVmV) H$mo H$mo H$mo
• (àmoËgmhZ) EH$ aofm {ÌH$moUmÀ`m XmoZ ~mOwcm gma»`m JwUmoÎmamV {d^mJë`mg Vr aofm

{Vgè`m ~mOwg g§_mVa AgVo.
• (àmoËgmhZ) XmoZ {ÌH$moUmÀ`m g§JV ~mOw à_mUmV Agë`mg Ë`m§Mo g§JV H$moZ g_mZ

AgVmV. Vo XmoZ {ÌH$moU g_én AgVmV(~m~m~m)
• EH$m {ÌH$moUmÀ`m EH$ H$moZ Xþgè`m {ÌH$moUmÀ`m EH$ H$moZmer g_mZ Am{U ̀ m H$moZcJVMr

~mOw à_mUmV Agë`mg Va Vo XmoZ {ÌH$moU g_én AgVmV (~mH$mo~m)
• ({gÜX) XmoZ g_én {ÌH$moUmÀ`m úmoÌ\$imMo JwUmoÎma Ë`m§À`m g§JV ~mOwÀ`m dJm©À`m

JwUmoÎmam EdT>o AgVo.
• (àmoËgmhZ) H$mQ>H$moZ {ÌH$moUmÀ`m {eam|q~Xþ déZ H$Um©da H$mT>cocm c§~ Ë`mMo c§~mÀ`m

àË òH$ ~mOwdarc {ÌH$moU g_én AgVmV.
• ([gÜX) H$mQ>H$moZ {ÌH$moUmÀ`m H$Um©darc hm, BVa XmoZ ~mOwda H$mT>cocm Mm¡agmÀ`m ~oaOoEdT>m AgVo.
• ({gÜX) EH$m {ÌH$moUmÀ`m ~mOwda Mm¡ag hm BVa ~mOw darc Mm¡agmÀ`m ~oaOocm g_mZ

Agë`mg n{hë`m ~mOwg_moarc H$moZ H$mQ>H$moZ hmoVmo.
• (aMZm) _wc ŵV à_mUmÀ`m à_ò mdéZ aofmI§S>mMo {d^mOZ.
• (aMZm) {Xcoë`m {ÌH$moUmcm g_én AgUmè`m {ÌH$moU à_mU KQ>H$mdéZ

(ii) dVw©imÀ`m ñneuH$m Am{U N>o{XH$m (15 Vmg)dVw©imÀ`m ñneuH$m Am{U N>o{XH$m (15 Vmg)dVw©imÀ`m ñneuH$m Am{U N>o{XH$m (15 Vmg)dVw©imÀ`m ñneuH$m Am{U N>o{XH$m (15 Vmg)dVw©imÀ`m ñneuH$m Am{U N>o{XH$m (15 Vmg)
• dVw©imÀ`m ñneuH$m Am{U N>o{XH$m _Yrc \$aH$
• dVw©imMr ñneuH$m {OdmZo à^m{dV AgVo Zr Ë`m q~XþÀ`m A[V Odi AgVo.
• ({gÜX) dVw©imdarc ñneuH$m hr Ë`m q~XþÀ`m {ÌOocm c§~ AgVo.
• ({gÜX) dVw©imÀ`m ~mhoarc q~XþdéZ H$mT>cocr ñneuHo$Mr cm§~r g_mZ AgVo.
• (aMZm) dVw©imda {Xcoë`m q~XþVwZ H$mT>cocr ñneuH$m
• (aMZm) ~mhoarc q~XþdéZ dVw©imda H$mT>coë`m ñne©aofoMr OmoS>r
• dVw©imÀ`m aofmI§S> N>o{XHo$Zo ~ZVmo.
• dVw©imMm _moR>m/chmZ aofmI§S>mMo úmoÌ\$i H$mT>Uo.
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IV. {ZX}eH$ ^w{_Vr{ZX}eH$ ^w{_Vr{ZX}eH$ ^w{_Vr{ZX}eH$ ^w{_Vr{ZX}eH$ ^w{_Vr
• aofr` g_raH$UmÀ`m AmcoImdéZ {ZX}eH$ ŵ{_VrMo COiUr
• P(x1, y1) Am{U  Q(x2, y2) `m XmoZ {~§XþVrc A§Va 2 2

2 1 2 1PQ ( ) ( )x x y y= − − −
• {d^mOZ gwÌ( aofmI§S>mcm m : n `m JwUmoÎmamV {d^mJVmo.)
• {ZX}eH$ àVcmVrc {ÌH$mUmMo úmoÌ\$i
• XmoZ q~XþZr OmoS>Umè`m aofoMo MT>

V. {ÌH$moU{_Vr ( 23 Vmg ){ÌH$moU{_Vr ( 23 Vmg ){ÌH$moU{_Vr ( 23 Vmg ){ÌH$moU{_Vr ( 23 Vmg ){ÌH$moU{_Vr ( 23 Vmg )
(i) {ÌH$moU{_Vr (15 Vmg ){ÌH$moU{_Vr (15 Vmg ){ÌH$moU{_Vr (15 Vmg ){ÌH$moU{_Vr (15 Vmg ){ÌH$moU{_Vr (15 Vmg )

• H$mQ>H$moZ {ÌH$moUmÀ`m cKwH$moZmMo {ÌH$moU{_Vr` JwUmoÎmao sine, cosine, tangent, cosecant,
secant and cotangent.

• 30o, 45o Am{U 60o H$moZmMo {ÌH$moU{_Vr` JwUmoÎmamMr qH$_Vr ({gÜXVmgmo~V)
• nwaH$ H$moZmÀ`m {ÌH$moU{_Vr` JwUmoÎma Am{U JwUmoÎmam_Yrc g§~§Y
• {ÌH$moU{_Vr` {ZË`g_mZVm
(i) sin2 A + cos2 A = 1,   (ii) 1 + tan2 A = sec2 A, (iii) cot2 A + 1 = cosec2 A

(ii) {ÌH$moU{_VrMo Cn`moOZ ( 8 Vmg ){ÌH$moU{_VrMo Cn`moOZ ( 8 Vmg ){ÌH$moU{_VrMo Cn`moOZ ( 8 Vmg ){ÌH$moU{_VrMo Cn`moOZ ( 8 Vmg ){ÌH$moU{_VrMo Cn`moOZ ( 8 Vmg )
• CÞV H$moU, AdZV H$moZ
• C§Mr Am{U A§VamMr gmYr Am{U X¡Z§{XZ {OdZmVrc CXmhaUo
• àíZ gmoS>{dUo XmoZ noúmm OmñV ZgUmè`m H$mQ>H$moZ {ÌH$moUmÀ`m CÞV H$moZ/AdZV H$mo 30o, 45o Am{U 60o.

VI. _hËd_mnU (10 Vmg)_hËd_mnU (10 Vmg)_hËd_mnU (10 Vmg)_hËd_mnU (10 Vmg)_hËd_mnU (10 Vmg)
(i) n¥ð>\$i Am{U KZ\$in¥ð>\$i Am{U KZ\$in¥ð>\$i Am{U KZ\$in¥ð>\$i Am{U KZ\$in¥ð>\$i Am{U KZ\$i

• Imcrc {Xcoë`m H$moUË`mhr XmoZ EH$Ì KZmMo n¥ð>\$i Am{U KZ\$i H$mT>Uo åhUOo Ogo
KZ, Bï>rH$mMrVr, d¥Îm{MV, e§Hw$, Jmoc Am{U AY© Jmoc

• EH$m KZmMo Xwgè`m àH$maÀ`m KZmV énm§Va H$éZ àíZ gmoS>{dUo, KZ\$i H$mT>Uo, XmoZ
noúmm OmñV Agcoë`m {^Þ KZmMo EH$Ì KZm§Mo àíZ gmoS>{dUo.

VII. gm_J«r hmVmiUo ( 25 Vmg )gm_J«r hmVmiUo ( 25 Vmg )gm_J«r hmVmiUo ( 25 Vmg )gm_J«r hmVmiUo ( 25 Vmg )gm_J«r hmVmiUo ( 25 Vmg )
(i) gm§p»`H$sgm §p»`H$sgm §p»`H$sgm §p»`H$sgm §p»`H$s

• AdJuH¥$V gm_J«rMm _Ü`, _Ü`H$ Am{U ~hþcH$mMr COiUr.
• dJuH¥$V gm_J«rMm _Ü`, _Ü`H$ Am{U ~hþcH$mMr H$ënZm g_OwZ KoUo.
• dJuH¥$V/AdJuH¥$V _m{hVrMm _Ü`, _Ü`H$,~hþcH$ ̀ mdarc gmYo àíZ {d{dY nÜXVrZo
• AmoOrd dH«$mìXmao H|$Ðr` àd¥ÎmrMr {^Þ qH$_V Am{U Ë`mMm dmna.

(ii) g§^mì`Vm (10 Vmg)g§^mì`Vm (10 Vmg)g§^mì`Vm (10 Vmg)g§^mì`Vm (10 Vmg)g§^mì`Vm (10 Vmg)
• g§̂ mì`VmMr H$ënZm Am{U ì`m»`m `mMr COiUr.
• gwMH$mMm dmna H$éZ gmYo àíZ(X¡Z§{XZ {OdZmVrc) gmoS>{dUo.
• nwaH$ KQ>Zm§Mr g§H$ënZm.

n[a{eï>n[a{eï>n[a{eï>n[a{eï>n[a{eï> J{UVr` Z_wZo (8 Vmg )J{UVr` Z_wZo (8 Vmg )J{UVr` Z_wZo (8 Vmg )J{UVr` Z_wZo (8 Vmg )J{UVr` Z_wZo (8 Vmg )
• J{UVr` Z_wÝ`mMr H$ënZm
• X¡Z§{XZ {OdZmVrc Z_wÝ`mÀ`m nm`è`mMr MMm© gmonr hßVm ^aÊ`mMr nÜXV BË`mXr.
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e¡úm{UH$ _wë`mH§$U - Cƒ àmW{_H$ emime¡úm{UH$ _wë`mH§$U - Cƒ àmW{_H$ emime¡úm{UH$ _wë`mH§$U - Cƒ àmW{_H$ emime¡úm{UH$ _wë`mH§$U - Cƒ àmW{_H$ emime¡úm{UH$ _wë`mH§$U - Cƒ àmW{_H$ emim

{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV
{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.

 1. 1. 1. 1. 1. J{UVmMo úmoÌJ{UVmMo úmoÌJ{UVmMo úmoÌJ{UVmMo úmoÌJ{UVmMo úmoÌ

J{UVr¶ ^md Am{U nÜXVrMm dmna H$éZ J{UVr¶ àíZ gmoS>{dUo.

 A. A. A. A. A. àíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$ma
àíZ doJdoJù¶m énmV AgVmV. Ogo H$moS>o, boIr àíZ, {MÌénmV àíZ nÜXVrZwgma gmoS>{dUmao J{UV,
‘m{hVrMo  dmMZ, V³Vo, AmboI BË¶mXr.

1 .1 .1 .1 .1 . àíZ gmoS>{dUoàíZ gmoS>{dUoàíZ gmoS>{dUoàíZ gmoS>{dUoàíZ gmoS>{dUo
* àíZ dmMm
* {Xbobo gd© ‘m{hVr AmoiIUo
* g§~§YrV ‘m{hVr doJir H$aUo.
* Ë¶m ‘Ü¶o Agbobo ^md g‘OwZ KoUo.
* g§~§YrV àUmcr, gwÌo BË¶mXrMr COiUr
* nÕVrMr {ZdS> H$aUo
* àíZ gmoS>{dUo
* CÎVamMm nS>Vmim {gÜXm§Vmda AmYmarV àíZ
H $ .H $ .H $ .H $ .H $ . g§³brï>Vmg§³brï>Vmg§³brï>Vmg§³brï>Vmg§³brï>Vm

àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.

* g§~§Y ~Z{dUo

* àíZmVrb nm¶è¶m§Mr g§»¶m

* àíZm§Vrb {H«$¶m§Mr g§»¶m

* àíZ gmoS>{dÊ¶mgmR>r {Xbobr g§X ©̂ ‘m{hVr H$er Amho.

* àíZmVrb nÕVrMo ñdén

H$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVm

* doJdoJi¶m nm¶è¶m§‘Yrb H$maUo XmI{dUo.

* J{UVmMo gm‘mÝ¶ H$aU Am{U AZw‘mZmMo AW© g‘OwZ KoUo.

* nÜXVrg g‘OwZ KoUo Am{U Ý¶m¶ XoUo.
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* dmXmMr nmhmUr H$aUo, VH©$

* AmJ‘Z Am{U {ZJ‘Z VH$m©Mm dmna.

* J{UVr¶ AZw‘mZmMr nS>VmiUr H$am.

ì¶³VrH$aUì¶³VrH$aUì¶³VrH$aUì¶³VrH$aUì¶³VrH$aU

* J{UVr¶ nXmdbrbm dmMZo Am{U {b{hZo Ogo (emãXrH$ Am{U g§kmén)

CXm. 3 + 4 = 7,   n1+n2= n2+n1, {ÌH$moUm§À`m H$moZm§Mr ~oarO = 1800

* J{UVr¶ nXmdbr V¶ma H$aUo.

AZwg §YmZAZwg§YmZAZwg§YmZAZwg§YmZAZwg§YmZ

* J{UVr¶ àm§Vm‘Yrb ^mdm§Mo AZwg§YmZ H$aUo, Ogo JwUmH$mamer ~oaOoMm g§~§Y, nwU© g§»¶o‘Yrb ^mJmMo
JwUmoËËma Am{U ^mJmH$mam, Z‘wZo Am{U g‘‘rVr, ‘mnU Am{U OmJm

* X¡Z§{XZ {OdZmer g§~§Y ~Z{dUo.

* doJdoJù¶m {df¶mer J{UVmMm AZwg§YmZ H$aUo.

* J{UVmVrb doJdoJù¶m nmR>çm§er g§~§YrV ^mdZobm AZwg§YmZ H$aUo Ogo, ‘m{hVr hmVmiUo Am{U
A§H$J{UV  qH$dm Am{U àXoe

* AZoH$ àH$maÀ¶m nÜVrÀ¶m g§H$ënZoMm AZwg§YmZ H$aUo.

Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$

* V³Ë¶mVrc ‘m{hVr dmMwZ Ë¶mMo ñnîQ>rH$aU H$aUo Ogo g§»¶maoIm, {MÌmcoI, ñV§̂ mocI, 2-D
AmH¥$Vr, 3-D AmH¥$Vr Am{U {MÌ

* gmaUr ~Z{dUo, g§»¶m aofm, {MÌmboI, ñV§̂ mboI,AmH¥$Vr ~Z{dUo.

* J{UVr¶ g§km Am{U AmH¥$Ë¶m
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