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CHILDREN! THESE DIINSTRUCTIONS FOR YOU...

♦ For each and every conceptual understanding, a real life context with appropriate
illustrations are given in the textbook. Try to understand the concept through keen
reading of context along with observation of illustration.

♦ While understanding the concepts through activities, some doubts may arise. Clarify
those doubts by through discussion with your friends and teachers, understand the
mathematical concepts without any doubts.

♦ ''Do this/Do these" exercises are given to test yourself, how far the concept has
been understood. If you are facing any difficulty in solving problems in these
exercises, you can clarify them by discussing with your teacher.

♦ The problems given in "Try this/try these", can be solved by reasoning, thinking
creatively and extensively. When you face difficulty in solving these problems,
you can take the help of your friends and teachers.

♦ The activities or discussion points given "Think & disicuss" have been given for
extensive understanding of the concept by thinking critically. These activities should
be solved by discussions with your fellow students and teachers.

♦ Different typs of problems with different concepts discussed in the chapter are
given in an "Exercise" given at the end of the concept/chapter. Try to solve these
problems by yourself at home or leisure time in school.

♦ The purpose of "Do this"/do these", and "Try this/try these" exercises is to solve
problems in the presence of teacher only in the class itself.

♦ Where ever the "project works" are given in the textbook, you should conduct
them in groups. But the reports of project works should be submitted individually.

♦ Try to solve the problems given as homework on the day itself. Clarify your
doubts and make corrections also on the day itself by discussions with your teachers.

♦ Try to collect more problems or make new problems on the concepts learnt and
show them to your teachers and fellow students.

♦ Try to collect more puzzles, games and interesting things related to mathematical
concepts and share with your friends and teachers.

♦ Do not confine mathematical conceptual understanding to only classroom. But, try
to relate them with your suroundings outside the classroom.

♦ Student must solve problems, give reasons and make proofs, be able to
communicate mathematically, connect concepts to understand more concepts &
solve problems and able to represent in mathematics learning.

♦ Whenever you face difficulty in achieving above competencies/skills/standards,
you may take the help of your teachers.
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àmÜ¶mnH $ ,gm § p »¶H $ {d^mJàmÜ¶mnH $ ,gm § p »¶H $ {d^mJàmÜ¶mnH $ ,gm § p »¶H $ {d^mJàmÜ¶mnH $ ,gm § p »¶H $ {d^mJàmÜ¶mnH $ ,gm § p »¶H $ {d^mJ {Zd ¥ ËV àmÜ¶mnH, EggrB ©AmaQ > r ,Am § .à. h ¡Ð m~mX{Zd ¥ ËV àmÜ¶mnH, EggrB ©AmaQ > r ,Am § .à. h ¡Ð m~mX{Zd ¥ ËV àmÜ¶mnH, EggrB ©AmaQ > r ,Am § .à. h ¡Ð m~mX{Zd ¥ ËV àmÜ¶mnH, EggrB ©AmaQ > r ,Am § .à. h ¡Ð m~mX{Zd ¥ ËV àmÜ¶mnH, EggrB ©AmaQ > r ,Am § .à. h ¡Ð m~mX
EggrB ©AmaQ > r , Am § .à. h ¡Ð m~mXEggrB ©AmaQ > r , Am § .à. h ¡Ð m~mXEggrB ©AmaQ > r , Am § .à. h ¡Ð m~mXEggrB ©AmaQ > r , Am § .à. h ¡Ð m~mXEggrB ©AmaQ > r , Am § .à. h ¡Ð m~mX

lr.H$mH w $bmda‘ amO o §Ð a oÈ > rlr.H$mH w $bmda‘ amO o §Ð a oÈ > rlr.H$mH w $bmda‘ amO o §Ð a oÈ > rlr.H$mH w $bmda‘ amO o §Ð a oÈ > rlr.H$mH w $bmda‘ amO o §Ð a oÈ > r lr .VmVm ì¶ §H $Q >am‘m H w $‘malr .VmVm ì¶ §H $Q >am‘m H w $‘malr .VmVm ì¶ §H $Q >am‘m H w $‘malr .VmVm ì¶ §H $Q >am‘m H w $‘malr .VmVm ì¶ §H $Q >am‘m H w $‘ma
Eg.E. ¶ wn rEg,{Vå‘mn w a ,Mm‘Xmn o Q > , ZbJm | S > m  {OëhmEg.E. ¶ wn rEg,{Vå‘mn w a ,Mm‘Xmn o Q > , ZbJm | S > m  {OëhmEg.E. ¶ wn rEg,{Vå‘mn w a ,Mm‘Xmn o Q > , ZbJm | S > m  {OëhmEg.E. ¶ wn rEg,{Vå‘mn w a ,Mm‘Xmn o Q > , ZbJm | S > m  {OëhmEg.E. ¶ wn rEg,{Vå‘mn w a ,Mm‘Xmn o Q > , ZbJm | S > m  {Oëhm ‘ w .A. O oS >nrnrEMEg, ‘ wb wJ wS > r Z o ëbm o a {Oëhm‘ w .A. O oS >nrnrEMEg, ‘ wb wJ wS > r Z o ëbm o a {Oëhm‘ w .A. O oS >nrnrEMEg, ‘ wb wJ wS > r Z o ëbm o a {Oëhm‘ w .A. O oS >nrnrEMEg, ‘ wb wJ wS > r Z o ëbm o a {Oëhm‘ w .A. O oS >nrnrEMEg, ‘ wb wJ wS > r Z o ëbm o a {Oëhm

  lr B§Ða ‘mohZlr B§Ða ‘mohZlr B§Ða ‘mohZlr B§Ða ‘mohZlr B§Ða ‘mohZ lr ¶ed§V Hw$‘ma Xdolr ¶ed§V Hw$‘ma Xdolr ¶ed§V Hw$‘ma Xdolr ¶ed§V Hw$‘ma Xdolr ¶ed§V Hw$‘ma Xdo lr. hm{Zn nm{Zdmblr. hm{Zn nm{Zdmblr. hm{Zn nm{Zdmblr. hm{Zn nm{Zdmblr. hm{Zn nm{Zdmb lr. Am{ef M §Ðmlr. Am{ef M §Ðmlr. Am{ef M §Ðmlr. Am{ef M §Ðmlr. Am{ef M §Ðm

{dÚm ^dZ gmogm`Q>r, [agmog© goÝQ>a, CX`nwa, amOñWmZ

     lr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmb H w $‘ E‘.AM©ZmH w $‘ E‘.AM©ZmH w $‘ E‘.AM©ZmH w $‘ E‘.AM©ZmH w $‘ E‘.AM©Zm lr nr.{Ma §Ordrlr nr.{Ma §Ordrlr nr.{Ma §Ordrlr nr.{Ma §Ordrlr nr.{Ma §Ordr
gm § p»¶H $ {d^mJ {díd{dÚmb¶ h ¡Ð m~mXgm § p»¶H $ {d^mJ {díd{dÚmb¶ h ¡Ð m~mXgm § p»¶H $ {d^mJ {díd{dÚmb¶ h ¡Ð m~mXgm § p»¶H $ {d^mJ {díd{dÚmb¶ h ¡Ð m~mXgm § p»¶H $ {d^mJ {díd{dÚmb¶ h ¡Ð m~mX

lr. MwŠH$m am_æ`mlr. MwŠH$m am_æ`mlr. MwŠH$m am_æ`mlr. MwŠH$m am_æ`mlr. MwŠH$m am_æ`m
{ejUVk h¡Ðm~mX, Am§.à.

lr. S>m°. EM.Ho$. XodZlr. S>m°. EM.Ho$. XodZlr. S>m°. EM.Ho$. XodZlr. S>m°. EM.Ho$. XodZlr. S>m°. EM.Ho$. XodZ
{ejU gëbmJma, {dÚm ^dZ gmogm`Q>r, aogmog© goÝQ>a, CX`nwa, amOñWmZ

_w»` gëbmJma_w»` gëbmJma_w»` gëbmJma_w»` gëbmJma_w»` gëbmJma

b oIH$b oIH$b oIH$b oIH$b oIH$

g §nmXH$ $g §nmXH$ $g §nmXH$ $g §nmXH$ $g §nmXH$ $

e¡j{UH$ ghmæ`H$ JQ> gXñ`e¡j{UH$ ghmæ`H$ JQ> gXñ`e¡j{UH$ ghmæ`H$ JQ> gXñ`e¡j{UH$ ghmæ`H$ JQ> gXñ`e¡j{UH$ ghmæ`H$ JQ> gXñ`

g_Ýd`H$ $g_Ýd`H$ $g_Ýd`H$ $g_Ýd`H$ $g_Ýd`H$ $

a oImQ >Za oImQ >Za oImQ >Za oImQ >Za oImQ >Z
 lr.àem §V gm oZrlr.àem §V gm oZrlr.àem §V gm oZrlr.àem §V gm oZrlr.àem §V gm oZr  lr eoI e{H$b Ah‘X lr eoI e{H$b Ah‘X lr eoI e{H$b Ah‘X lr eoI e{H$b Ah‘X lr eoI e{H$b Ah‘X  lr Eg.E‘. BH$am‘ lr Eg.E‘. BH$am‘ lr Eg.E‘. BH$am‘ lr Eg.E‘. BH$am‘ lr Eg.E‘. BH$am‘

{dÚm ^dZ gmogm`Q>r, [agmog© goÝQ>a, CX`nwa, amOñWmZ

g_Ýd`H $ -g_Ýd`H $ -g_Ýd`H $ -g_Ýd`H $ -g_Ýd`H $ - lr.~r.Ama.OJXrída Jm¢S>, lr.~r.Ama.OJXrída Jm¢S>, lr.~r.Ama.OJXrída Jm¢S>, lr.~r.Ama.OJXrída Jm¢S>, lr.~r.Ama.OJXrída Jm¢S>, àmMm`©, emgH$s` AÜ`mnH$ {dÚmb`, Am{Xbm~mX
AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ - lr.àem§V ^mo`a, lr.àem§V ^mo`a, lr.àem§V ^mo`a, lr.àem§V ^mo`a, lr.àem§V ^mo`a, EgE, Jìh©_|Q> JOrQ>oS> hm`ñHw$b Z§~a 1, Am{Xbm~mX
AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ - lr.ZmJoe MZ_Zdma,lr.ZmJoe MZ_Zdma,lr.ZmJoe MZ_Zdma,lr.ZmJoe MZ_Zdma,lr.ZmJoe MZ_Zdma,EgE, PoS>nrEMEg, B§Ðdoëbr, {Oëhm Am{Xbm~mX
AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ - lr.gw^mf _wgio, lr.gw^mf _wgio, lr.gw^mf _wgio, lr.gw^mf _wgio, lr.gw^mf _wgio, EgE, `wnrEg, _wVÝZwa, {Oëhm Am{Xbm~mX
AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ -AZ wdmXH$ - lr.JUoeHw$_ma gw`©d§er, lr.JUoeHw$_ma gw`©d§er, lr.JUoeHw$_ma gw`©d§er, lr.JUoeHw$_ma gw`©d§er, lr.JUoeHw$_ma gw`©d§er, EgE, `wnrEg emgH$s` _amR>r emim, OwZo ~ñWmH$, Am{Xbm~mX
‘amR > r g §JUH MmcH -$ amO oe XmZH$ m, Am{Xcm~mX‘amR > r g §JUH MmcH -$ amO oe XmZH$ m, Am{Xcm~mX‘amR > r g §JUH MmcH -$ amO oe XmZH$ m, Am{Xcm~mX‘amR > r g §JUH MmcH -$ amO oe XmZH$ m, Am{Xcm~mX‘amR > r g §JUH MmcH -$ amO oe XmZH$ m, Am{Xcm~mX
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(iv)

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 Am§Y«àXoemVrc {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$ 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.

Place : Hyderabad
Date : 03 December 2012 g§MmbH$,g§MmbH$,g§MmbH$,g§MmbH$,g§MmbH$,

Eg.gr.B©.Ama.Q>r., h¡X«m~mXEg.gr.B©.Ama.Q>r., h¡X«m~mXEg.gr.B©.Ama.Q>r., h¡X«m~mXEg.gr.B©.Ama.Q>r., h¡X«m~mXEg.gr.B©.Ama.Q>r., h¡X«m~mX
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Vob§JmZm gaH$ma Ûmao ‘moâV {dVaU 2019-20Vob§JmZm gaH$ma Ûmao ‘moâV {dVaU 2019-20Vob§JmZm gaH$ma Ûmao ‘moâV {dVaU 2019-20Vob§JmZm gaH$ma Ûmao ‘moâV {dVaU 2019-20Vob§JmZm gaH$ma Ûmao ‘moâV {dVaU 2019-20(v)

‘ZmoJV‘ZmoJV‘ZmoJV‘ZmoJV‘ZmoJV

amÁ¶ Aä¶mgH«$‘ \«o‘ dH©$ (SCF - 2011) À¶m AmYmamZo Am§Y« àXoe emgZmZo gd©
{df¶m§À¶m Aä¶mgH«$‘mMr COiUr H$aÊ¶mMm {ZíM¶ Ho$bm. Ë¶m§À¶m ‘mJUrZwgma emioVrb
{dÚmÏ¶mªÀ¶m {OdZmV emioÀ¶m ~mhoarb {OdZmer Z³H$sM g§~§Y Agm¶bm nm{hOo.
{ejUmMm (RTE - 2009)h³H$m‘wio H$iwZ Ambo H$s emioV àdoe H$aUmè¶m àË¶oH$
{dÚmÏ¶mªg Amdí¶H$ àm{dÊ¶ 14 dfm©À¶m d¶mÀ¶m nmVirda àmßV Pmbo nm{hOo. Z°eZb
H$arHw$b‘ \«o‘ dH©$ 2005 À¶m AmYmamda n[a{MV Ho$bobm nmR>H«$‘ hm A{Ve¶ Amdí¶H$
Amho. {deof åhUOo J{UV hm {dkmZ ho ‘mÜ¶{‘H$ nmVir da amḯ>r¶ ÑîQ>rH$moZmVwZ Amnë¶m
{dÚmÏ¶mªZm J{UVmMm Am{U {dkmZmMm ‘O~wV AmYma XoÊ¶mMr Amdí¶H$Vm Amho.

XoemMr e³Vr hr Ë¶mÀ¶m bmoH$m§Zm O~m~Xma Am{U j‘VmnwU© ~Z{dÊ¶m da AgVo Oo
Ë¶m§À¶m JaOm ^J{dVo, ‘hËdmH$m§em Am{U à¶ËZ{eb Am¡ÚmoJrH$ gm‘mOmÀ¶m JaOoda
AmYmarV AgVo. àmÜ¶{‘H$ d ‘mÜ¶{‘H$ {ejUmMm J{UVmÀ¶m {ejH$m§Zr 8 Vo 10 dJm©À¶m
nmR>çH«$‘mMo AÜ¶¶Z H$éZ Ë¶m§Mr nmíd©̂ w‘rÀ¶m {dñVma Am{U gImob nUm g‘OwZ KoUo
Am{U Ë¶m {df¶mMo Cn¶moJOZ {dÚmÏ¶mªìXmao àmW{‘H$ Am{U CÀMàmW{‘H$ AdñWoV H$éZ
KoVbo nm{hOo.

J{UVmMm nmR>çH«$‘ VrZ AdñWoV åhUOoM àmW{‘H$ CÀM àmW{‘H$ hm aMZmËH$
Am{U ‘mJ‘mohr Zo àdoe Ho$bm Amho. nmR>çH«$‘ hm aMZmËH$ énmV àdoe emoYwZ H$mT>Ê¶mda
Omoa {Xbobm Amho Am{U ‘wb ŵV J{UVmÀ¶m Am{U Ë¶mMo ñnï>rH$aU {Xbobo Amho.  {dÚmÏ¶mªZm
gh^mJr hmoÊ¶mgmR>r àoaUm, MMm© Am{U dJm©V CËgmhmZo ^mJ KoÊ¶mgmR>r Ë¶mg Odi
H$aVo. AmOMo  nmR>çH«$‘ Aä¶mgH«$‘mÀ¶m Am{U e¡j{UH$ nmÌVoÀ¶m AmYmamdéZ {b{hë¶m
Jobo Amho. TS SCERT Zo V¶ma Ho$boë¶m Aä¶mgH«$‘mMr n³H$s COiUr H$éZ CX¶mg
Ambo Amho.

nmR>çH«$‘  ghm joÌmV {d^mJë¶m Jobo Amho. Ogo g§»¶m nÜXV, A§H$J{UV, {~OJ{UV,
ŵ‘rVr, gm§p»¶H$s Am{U {ZX}em§H$ ŵ‘rVr ¶m joÌmer g§~§YrV Agboë¶m {df¶mÀ¶gm

{eH$dUr‘wio e¡j{UH$ nmÌVo‘Yrb àm{dÊ¶ Ogo g‘ñ¶gm gmoS>{dUo, Vm{H©$H$ {dMma,
J{UVmMo nañna g§~§Y ‘m{hVrMo {d{dY énmV BË¶mXr {dH$mg hmoVmo. J{UVm‘wio
AÜ¶¶ZmMr {eñV Am{U X¡Z{XZ n[apñWVrV gwÜXm hmoVo. nmR>çnwñVH$m‘wio à¶ËZ
OmñV àmYmÝ¶Vm Am{U Ü¶m¶mdéZ n[al‘mMr dmT> hmoVo. bhmZ JQ>mVrb Adga
Amho. Am{U ho H$am. Am{U à¶ËZ H$am ¶m énmVrb AZŵ mdmbm Amdí¶H$ Agbobo
H¥$Ë¶ dJm©Vrb n[apñWVrbm AmQ>mo³¶mV AmUÊ¶mgmR>r {ejH$m§Mr ‘XV Oéar Amho.

¶m nwñVH$mMo H$mhr {deof d¡{eï>¶o Imbr {Xbobo Amho.¶m nwñVH$mMo H$mhr {deof d¡{eï>¶o Imbr {Xbobo Amho.¶m nwñVH$mMo H$mhr {deof d¡{eï>¶o Imbr {Xbobo Amho.¶m nwñVH$mMo H$mhr {deof d¡{eï>¶o Imbr {Xbobo Amho.¶m nwñVH$mMo H$mhr {deof d¡{eï>¶o Imbr {Xbobo Amho.
* ¶m YS>çmMr aMZm doJdoJù¶m nÜXVrZo Ho$br Amho. Á¶m‘wio {dÚmWu gd© Aä¶mgH«$‘mÀ¶m

joÌmV éMr KoD$Z. Aä¶mgmÀ¶m àË¶oH$ nXmV éMr R>odVmo.
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* Cƒ àmW{‘H$ dJmªZm ŵ‘rVr {eH${dUo Ho$di A§V©kmZ hmoVo. Am{U ‘mnmdéZ Am{U
H$mJXmÀ¶m KS>çmdéZ JwUY‘m©Mm emoY KoVë¶m OmVo. AmVm AmnU ñd§¶{gÜXr ‘Ü¶o
àdoe Ho$bobm Amho. {Za{Zamio  à¶ËZ ñnîQ>rH$aUmVwZ {Z‘m©U hmoVmV. ‘m{hVr
g‘PÊ¶mgmR>r ì¶mIogmR>r, ì¶m»¶m Z Ho$bobr nXo Am{U ñdV…{gÜX Ambo Z{dZ
g§~§Y H$mT>Uo Ë¶mÀ¶m à‘o¶ åhUVmV. hr pñdH$maboë¶m VËdmMo VmH$s©H$ n[aUm‘
AmhoV.

* àË¶oH$ à‘o¶ nmhÊ¶mgmR>r H$miOr KoVbr nm{hOo Or ¶m à‘o¶mÀ¶m {gÜXVobm gmoß¶m[aVrZo
g‘OÊ¶mgmR>r d¥Ë¶mÀ¶m gmhmæ¶mZo àma§̂ rH$ VaVwX Ho$br Amho.

* {Za§Va AmH$bZ H$éZ qH$‘V R>a{dÊ¶mMr H$m¶©àUmbr dñV§wÀ¶m à¶ËZ H$am, Am{U
{dMma,MMm© Am{U {bhm ¶mImbr AmÀN>mXbobr Amho. Aem àË¶oH$ dñVw§Mm eodQ>r
Aä¶mg {Xbobm Amho. Á¶m‘wio {ejH$mg nwU© 15 YS>çmVrb ‘wbm§Mm Hw$ebVm ‘m{hV
hmoVmo.

* g§nwU© nmR>çH«$‘ 15 YS>çmV {d^mJbobm Amho. Á¶m‘wio nmR>§¶memVwZ bhmZ bhmZ
àíZmbm VH$m©bm EH$ÌH$éZ CËgmhmZo J{UV {eH$dVmV.

* g§{JV {MÌ, AmH¥$Ë¶m, dmMVm ¶oUmam AjamMm AmH$ma {ZíMrVnUo ‘wbm§Zm nmR>çm§e
pñdH$mamÊ¶mg ‘XV {‘iVo.

YS>m (1) : n[a‘o¶ g§»¶m Á¶m g§»¶m nÜXVrÀ¶m joÌmV ¶oVmV. n[a‘o¶ g§»¶m {^ÝZmnmgwZ
H$em doJù¶m AmhoV. ¶mÀ¶m g§~§Y H$iVom. n[a‘o¶ g§»¶oMo JwUY‘© CXmhUmÀ¶m ñnï>rH$aUm
H$éZ MMm© H$aVm ¶oVo. ‘wbm§Zm g§»¶oaofoda n[a‘o¶ g§»¶m§Zm nmhÊ¶mMm AdH$me {Xbm.n[a‘o¶
g§»¶m§Zm g§»¶gm aofoda Xem§emÀ¶m énmV àXe©Z Am{U CbQ> 6 ì¶m YS>çmV  dJ© mA{U
dJ©‘wi ‘wbm§Zm nwU© dJ©, dJ© g§»¶oMo JwUY‘© Am{U Ad¶d nÜXVrZo dJ©‘wi H$mT>Uo
^mJmH$mamÀ¶m nÜXVrZo H$mT>oU ho ‘wbm§Zm g‘O{dÊ¶mÀ¶m AmnU à¶ËZ H$é. KZ Am{U
KZénmg {d{dY CXmhaUmÀ¶m ñnï>rH$aUmdéZ MMm© H$am.
YS>m (2) (4) (11) Am{U (12) ‘Ü¶o {~OJ{UV Amho. ¶m YS>çmV aofr¶ g‘rH$aU EH$m
MbmV Amho. empãXH$ énmVrb Agboë¶m g‘ñ¶m§Mm Mb ‘m{hV H$aÊ¶mgmR>r Am{U
à{VjonU nÜXVrZo {VÀ¶m qH$‘Vr H$mT>Ê¶mgmR>r EH$ AdH$me ‘wbm§Zm {Xbm. KmVm§H$ Am{U
KmV ¶m YS>çmV H$mhr AbJmarX‘ bm ‘moR>çm g§»¶oÀ¶m KmVm§H$mÀ¶m énmV {b{hÊ¶mgmR>r
{Xbobo Amho. {d{dY CXmhaUmÀ¶m ñnï>rH$aUmZo KmVm§H$mÀ¶m {Z¶‘mMr MMm© H$aÊ¶mV
Ambr. ~¡OrH$ amerÀ¶m YS>çmV Am{U Ad¶d ~¡{OH$ g‘mZVm Oer  (a + b)2 ≡  a2

+ 2ab + b2,  (a + b) (a − b) ≡  a2 − b2 Am{U    (x + a) (x + b) = x2 + (a +
b)x + ab {d{dY qH$‘VrdéZ VnmgUrMr MMm© H$aÊ¶mV Ambr ¶m énmMo ~¡{OH$ am{eMo
Ad¶d nmS>Uo, EHw$U àíZ ‘wbm§Zm gamdmgmR>r {Xbo AmhoV.

(vi)
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YS>m (5)JwUmoËVa à‘mU, g§¶w³V JwUmoËVa,Q>³Ho$dmar, JwUmoËËVa Z\m Am{U VmoQ>m {dH«$sH$a /
d°Q> gai ì¶mO, Am{U MH«$dmT> ì¶mO, dfm©bm, ghm‘{hÊ¶mV Am{U VrZ ‘{hÊ¶mV Am{U
MH«$dmT> ì¶mOmÀ¶m gwÌmZo Cn¶moJOZ ¶m ~hþbwH$ VwbZm Am{U MMm© ¶m YS>çmV Amho.
YS>m (10) hm g‘ Am{U ì¶ñV à‘mU Ë¶m‘Ü¶o g‘à‘mU, ì¶ñV à‘mU Am{U {‘l à‘mU
Mr {ZË¶ {OdUmVrb doJdoJir g‘ñ¶m ¶mV Amho.
YS>m (15) ‘Ü¶o g§»¶mer Ioi {dÚmÏ¶mªZm AbJmarX‘ Am{U g§»¶mÀ¶m H$mhr Z‘wÝ¶mìXmao
{Z¶‘ ‘m{hV H$aÊ¶mMm AdH$me {Xbm Amho. ^mJmH$mamÀ¶m {Z¶‘mÀ¶m MM}déZ  Z{dZ
{Z¶‘ emoYwZ H$mT>bo Amho. A°nbg§»¶m Am{U H$moS>o ‘wbm§‘Ü¶o CËgmh {Z‘m©U hmoÊ¶mgmR>r {Xbo
Amho.
{dÚmÏ¶mªZo Ë¶mÀ¶m ^modVr nm{hboë¶m gÑî¶ Am{U aMZm Ho$boë¶m AmH¥$VrÀ¶m àe§gm
H$aÊ¶mÀ¶m CÔoemZo ŵ‘rVrMr MMm© Ho$br Amho. YS>m (3) ‘Ü¶o Mm¡H$moZmÀ¶m aMZogmR>r
Ë¶mda H§o$ÐrH¥$V Ho$bo Amho. Z‘wÝ¶mgmR>r gd© aMZoMo Z‘wÝ¶mgmR>r ñnï>rH$aU Ho$bobr CXmhaUo
KoVbr Amho.YS>m(13) 3D Mo 2D‘Ü¶o Ñî¶‘mZ ¶m ‘Ü¶o {dÚmÏ¶mªMo 3D ìXmao {d{dY
AmH¥$Ë¶m emoYÊ¶mgmR>r nwaogm AdH$me {Xbm Amho.
‘m{hVr hmVmiÊ¶mgmR>r joÌmV AmH¥$Ë¶m Am{U AmboImÀ¶m nÜXVrZo {dÚmÏ¶mªË¶mda
Ë¶mÀ¶m g^modVmbr kmZmMr AmoiI H$éZ KoVo.
YS>m (7)‘Ü¶o V³Vm Am{U AmboImV V³Ë¶mÀ¶m gmhmæ¶mZo ‘m{hVr gm‘J«rMo dJuH$aU
Am{U gm‘J«rbm dma§dmaVm AmboImV àX{e©V H$aUo gmR>r Ogo ñV§̂ mboI, ~hþ̂ wO g§{Md
dma§dmaVm dH«$ H$mhr CXmhaU ‘Ü¶, ‘Ü¶H$ Am{U ~hþbwH$mMr COiUr H$aÊ¶mgmR>r {Xbr
Amho. Am{U AdKS> àíZ gmoS>{dÊ¶mMm n¶m©¶r nÜXVrMr MMm© Ho$br Amho.
eodQ>r YS>m (9),‘Ü¶o àV{b¶ AmH¥$VrÀ¶m n¥ð>^mJmMo joÌ\i g‘b§~ Mm¡H$moZ,dVw©i,
dVw©hmH$ma [äJ mA{U dVw©iI§S>, n¥ï>̂ mJmMo joÌ\i Am{U KVmMo KZ\i Am{U Am¶VmMo
KZ\i BË¶mXr ~Xb AmnU MMm© Ho$br Ho$di Mm§Jë¶m nmR>çH«$nwñVH$mMo  MMm© Ho$br
Mm§Jë¶m nmR>çH«$‘ nwñVmH$mMo CËnmXZ XO©oXma {ejUmMr ImÌr XoV. Mmb{dV ZmhrV.
{eH$Umè¶mMm gh^mJ H¥$Ë¶ Am{U g‘ñ¶m ‘Ü¶o Ë¶mg ImÌrZo g‘OPwZ KoVbo nm{hOo.
åhUwZ Amem H$aVo H$s, {ejH$ {ejUmÀ¶m àU{b¶ énmdbr qH$dm Z‘wÝ¶mV ~XbwZ
Ë¶mnmgwZ Ho$di {ZË¶ Aä¶mgmVrb àíZ gmoS>dwZ Ë¶m g§X^m©g g‘OwZ MmVw©¶mZo g‘ñ¶m§
gmoS>{dë¶m nm{hOoV.

(vii)
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(viii)

“B{VhmgmMr d¡{eï>oB{VhmgmMr d¡{eï>oB{VhmgmMr d¡{eï>oB{VhmgmMr d¡{eï>oB{VhmgmMr d¡{eï>o”

OmO© nmoë¶mOmO© nmoë¶mOmO© nmoë¶mOmO© nmoë¶mOmO© nmoë¶m (1887 - 1985)
H$mhr OUm§Zr ¶m àíZm§~Ôc {dMma Ho$cm {H$, àíZ gmoS>{dÊ¶mMr H$cm
{eH$cocr Amho H$m H$mhr OUm§V  Vo A§Jr Agcoco H$m¡eë¶ Amho. ‘aU
nmdcoë¶m OmO© nmoë¶m§Zr ¶mMo à^mdemcr Am{U ñnï> énmV CÎma {Xco.
nmoë¶mMo OÝ‘ h§Jar BWo B.g. 1887 ‘Ü¶o Pmcm. Am{U Ë¶m§Zr J{UVmV H$mhr
df© Ë¶m§Zr PwarM ‘Yrc ñdrg BÝgrQ>çwQ> Am°’$ Q>o³ZmcmoOr ‘Ü¶o {eH${dco.
Ë¶m§Zr {c{hcoë¶m AZoH$ nwñVH$m§‘Yrc hmD$ Qw> gmëd Am¶ (1945) ¶mMm OmñV
A{^‘mZ dmQ>cm. hr nwñVHo$ gw‘mao EH$ {‘cr¶Z à{V {dH$ë¶m Jocr. Am{U
Ë¶mMo ^mfm§Va 17 ^mfoV Ho$co JocoV.
nmoë¶mMo gmoS>{dÊ¶mMo Mma {gÜXm§V
1.1.1.1.1. g‘ñ¶m g‘PZo:g‘ñ¶m g‘PZo:g‘ñ¶m g‘PZo:g‘ñ¶m g‘PZo:g‘ñ¶m g‘PZo:

hm {gÜXYm§V d¡H$ënH$[aË¶m dmQ>cm {H$ Ë¶mMm C„oI H$aÊ¶mMr JaO ^mgcr Zmhr. {dÚmÏ¶mªZm
AZoH$Xma ¶m  g‘ñ¶ocm gmoS>{dVm§Zm Ë¶mMm n[al‘mV AS>MUr {Z‘m©U Pmë¶m H$maU Ë¶m§Zm Vr ~amo~a nwU© nUo
g‘Pcr Zmhr qH$dm Ë¶mMm ^mJ g‘Pcm Zmhr. {eúmH$m§Zr Ago àíZ {dÚmÏ¶mªZm {dMmaco nm{hOoV Ogo.

Vwåhmcm àíZ gm§JVm§Zm Ë¶mVrc gd© eãX g‘Oco H$m¶? Oa Zmhr Va Vwåhr nwñVH$mÀ¶m ‘mJÀ¶m
nmZmdarc gwMrV nhm. qH$dm eãXH$mofmV nhm {OWo Vwåhmcm AmT>iwZ ¶oVo. {VWo nhm. Vwåhr emoYÊ¶mgmR>r
H$m¶ {dMmaVm qH$dm XmI{dÊ¶mgmR>r Vwåhr Vmo àíZ Vw‘À¶m ñdV:À¶m eãXmV nwÝhm gm§Jm. àíZ gm§JÊ¶mMm
Xþgam Cnm¶ Amho. H$mhr g§»¶oÀ¶m énmVrc CXmhaUm§Mm Vn{ec Vwåhr ‘m§Sw> eH$Vm Omo Vwåhmg àíZ gw~moY
H$aÊ¶mgmR>r ‘XV {‘iVo. Vwåhr {MÌ qH$dm AmH¥$VrMm {dMma Ho$cmV H$m Omo Vwåhmcm g‘ñ¶m g‘PÊ¶mgmR>r
Cn¶moJr nS>Vmo. n«íZmMo CÎma ¶oÊ¶mgmR>r BWo n¶m©á ‘m{hVr Amho H$m¶? BWo H$mhr OmñVrMr ‘m{hVr Amho
H$m? CÎmamgmR>r Vwåhmcm IamoIM H$m¶ JaO Amho.
2 .2 .2 .2 .2 . ¶moOZm V¶ma H$aUo¶moOZm V¶ma H$aUo¶moOZm V¶ma H$aUo¶moOZm V¶ma H$aUo¶moOZm V¶ma H$aUo

EH$Xm Ë¶mg nwU©nUo AmoiIwZ Ë¶mg ^anwa n[al‘ cmdwZ g‘ñ¶m gmoS>{dÊ¶mgmR>r EH$ ¶moOZm ~Z{dUo
na§Vw Vwåhr Mmcw H$aÊ¶mg Km~é ZH$m Vwåhr ~amo~a añË¶mda AmhmV.BWo g‘ñ¶m gmoS>{dÊ¶mgmR>r nwîH$i ¶mo½¶
Cnm¶ AmhoV. Ë¶mMm à¶ËZ H$am Am{U ¶eñdr Cnm¶mZo hiwhiw H$mhr An¶eñdr MmMUrìXmao CX¶mg ¶oVo.
S>mdnoMmÀ¶m AnwU© ¶mXrV Amho.
* A§XmO Am{U VnmgUr * Z‘wÊ¶mgmR>r nmhUo * H«$‘dmarZo ¶mXr ~Z{dUo * {MÌ H$mT>Uo *{deof
[aVrZo gmoS>{dcoë¶m g‘ñ¶oMm {dMma AmYrM gmooS>{dcoë¶m gma»¶m g‘ñ¶oMm {dMma* g§ä¶mdVm H$mTw>Z Q>mH$Uo
* gmYr g‘ñ¶m gmoS>{dUo * g‘Vwë¶H$ àíZ gmoS>{dUo * gmå¶ Agcoë¶m g‘ñ¶m gmoS>{dUo. * g‘‘rVrMm
dma * Z‘wÊ¶mMm dmna * {deof g§X ©̂ KoUo * ‘mJrc H$m‘ H$aUo* gai {dMma gaUr* gwÌmMm Cn¶moJ
* g‘rH$aU gmoS>{dUo* {dÜXdVm XmI{dUo
3 .3 .3 .3 .3 . ¶moOZm A‘cmV AmUZo¶moOZm A‘cmV AmUZo¶moOZm A‘cmV AmUZo¶moOZm A‘cmV AmUZo¶moOZm A‘cmV AmUZo

¶moOZm V¶ma H$aÊ¶mnoúmm ¶moOZog A‘cmV AmUZo Zoh‘r gmono OmVo. gm‘mÝ¶Vm gdm©g H$miOrnwd©H$
nUm Am{U ghZ{ecVm hr Amdí¶H$ Z¡nwÊ¶o AmhoV. Oa ¶w³Vr Vm~S>Vmo~ H$m‘ Z Hoë¶mg Ë¶mg {MH$Qw>Z
amhmdo. Var gwÜXm ¶wº$s H$m‘ Z Ho$ë¶mg Ë¶mg gmoSw>Z Z{dZ H$m¡eë¶mMo S>mdnoMmMm à¶ËZ H$éZ nhm.
MwH$sÀ¶m ‘mJm©cm OmD$ ZH$m ¶mM Cnm¶mZo J{UV, gmoS>{dë¶m OmVo.
4 .4 .4 .4 .4 . ^wVH$mimH$S> o Ñï>rúmon H$aUo^wVH$mimH$S> o Ñï>rúmon H$aUo^wVH$mimH$S> o Ñï>rúmon H$aUo^wVH$mimH$S> o Ñï>rúmon H$aUo^wVH$mimH$S> o Ñï>rúmon H$aUo

Vw‘À¶m {dMmaUo Am{U {ZpíMVnUo n¥W¸$aU H$éZ CcJS>m nwU© H$aÊ¶mgmR>r ŵVH$miH$mS>o Ñï>rnoúmm
Ho$ë¶mg OmñV ¶e ’$º$ àíZ gmoS>{dÊ¶mMr Jwé{H$„r H$m¶ Amho? ho AmnUmg J{UVmMr eº$s H$er àmá
hmoVo. gm‘Ï¶mªgmo~V Mm§Jco {dMma da ¶oD$Z g‘ñ¶m gmoS>{dÊ¶mgmR>r ¶mMm H$Yr gm‘Zm hmoV Zmhr.

George Polya
(1887-1985)
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J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

 YS>çmMoYS>çmMoYS>çmMoYS>çmMoYS>çmMo gwMrgwMrgwMrgwMrgwMr Aä¶mgH«$‘ nwU© H$aÊ¶mMmAä¶mgH«$‘ nwU© H$aÊ¶mMmAä¶mgH«$‘ nwU© H$aÊ¶mMmAä¶mgH«$‘ nwU© H$aÊ¶mMmAä¶mgH«$‘ nwU© H$aÊ¶mMm nmZ H«$‘m§H$nmZ H«$‘m§H$nmZ H«$‘m§H$nmZ H«$‘m§H$nmZ H«$‘m§H$
 g§»¶m g§»¶m g§»¶m g§»¶m g§»¶m      H$mbmdYr     H$mbmdYr     H$mbmdYr     H$mbmdYr     H$mbmdYr

(ix)

{df¶ gwMr

1 n[a‘o¶ g§»¶m OwZ 1 - 3 3

2 EH$m MbmVrb aofr¶ g‘rH$aUo OwZ/Owb¡ 3 4 - 5 8

3 Mm¡H$moUmMr aMZm    Owb¡       59-80

4 KmVm§H$ Am{U KmV   Owb¡      81-95

5 JwUmoËVamMm dmna H$éZ Am°JñQ>      96-123
ametMr VwbZm H$aUo

6 dJ©‘wi Am{U KZ‘wi Am°JñQ> 1 2 4 - 1 4 9

7 dma§dmaVm {dVaU gmaUr AmboI gßQ>|~a 1 5 0 - 1 8 2

8 ŵ‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo gßQ>|~a/Am°³Q>m|~a 1 8 3 - 2 0 0

9 àVbr¶ AmH¥$Ë¶m§Mo joÌ\i Am°³Q>m|~a      201-232

1 0 g‘ Am{U ì¶ñV à‘mU Zmoìh§§o~a 2 3 3 - 2 4 9

1 1 ~¡OrH$ nXmdbr {S>g§o~a 2 5 0 - 2 6 8

1 2 Ad¶d nmS>Uo {S>g§o~a 2 6 9 - 2 8 3

1 3 3 S>r Mo 2 S>r ‘Ü¶o Ñî¶‘mZ OmZodmar     284-298

1 4 n¥ï>\i Am{U KZ\i OmZodmar/’o$~«wdmar 2 9 9 - 3 1 2
(KZ Am{U {XK©KZ)

1 5 g§»¶mer Ioi ’o$~«wdmar    313-338
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(x)

Amnco amḯ>JrV
- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa- aqdÐZmW Q>mJmoa

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

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

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

Vd eŵ  Am{ef ‘mJo &
Jmho Vd O` JmWm

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

à{Vkmà{Vkmà{Vkmà{Vkmà{Vkm

- 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.SCERT T
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1n[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`m

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

n[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`m

YS>m 1

1.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

àË òH$s 5 én ò qH$_V Agboë`m 3 noZr gb_mbm {dH$V
¿`m`À`m hmoË`m. {VMm {_Ì gVre bm nU VgoM XmoZ noZr
{dH$V ¿`m`À`m hmoË`m åhUwZ Vo XþH$mZmV Jobo. XþH$mZXmamZo
gm§JrVbo H$s, 5 noZr Agboë`m nm°Ho$Q> Mr qH$_V 22 én ò
Amho. Va EH$m noZrMr qH$_V {H$Vr Amho ? Vo AmnU ghOnUo

_m{hV H$é eH$Vmo H$s àË òH$ noZrMr qH$_V 22
5 én ò Amho

hr qH$_V Xe©{dÊ`mgmR>r òWo H$moUVr Var Z¡g{J©H$ g§»`m
Amho H$m.? ho Xe©{dÊ`mgmR>r òWo H$moUVr Var nwU© g§»`m
qH$dm nwUmªH$ g§»`m Amho H$m ?

AOwZ EH$ CXmhaU nmhþ `mAOwZ EH$ CXmhaU nmhþ `mAOwZ EH$ CXmhaU nmhþ `mAOwZ EH$ CXmhaU nmhþ `mAOwZ EH$ CXmhaU nmhþ `m
{e_bm _Ü ò EH$m {d{eï> {Xder Zm|X Ho$boë`m Vmn_mZmMr
_m{hVr Imbrb à_mUo Amho Ë`mMo {Z[ajU H$é.

doi                g.10.00 dm.    Xþ.12.00 dmOVm   Xþ.3.00 dm.    am.7.00 dm.   am.10.00 dm.

Vmn‘mZ 11 oC 14 oC 17 oC 10 oC 5 oC

àË òH$ g§X^m©V àVr Vmgmbm {H$Vr Vmn_mZ ~Xbbo ?
g§X ©̂  I gH$miMo Vmg… à{V Vmgmg ~Xbobo Vmn_mZ  

o o14 C 11 C
2
−

= o3 C/hr.
2gH$mir 10:00 Vo Xþnmar 12:00

g§X ©̂  II XþnmaMo Vmg … à{V Vmgmg ~Xbobo Vmn_mZ 
o o17 C 14 C

3
−

 =  1 oC/hr.
Xþnmar 12:00 Vo Xþnmar 3:00
g§X ©̂  III gm§̀ H$miMo Vmg … à{V Vmgmg ~Xbobo Vmn_mZ 

o o10 C 17 C
4
−

 = o7 C/hr.
4

−

Xþnmar 3:00 Vo gm §̀H$mir 7:00
g§X ©̂  IV amÌrMo Vmg … à{V Vmgmg ~Xbobo Vmn_mZ 

o o5 C 10 C
3
−

 = o5 C/hr.
3

−

gm §̀H$mir 7:00 Vo amÌr 10:00

darb g§X^m©V Amnë`mbm 3
2

 oC, 1 oC, 
7

4
−  oC, 

5
3

−  oC  `m g§»`m {_imë`m.
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2 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

`m Vmn_mZmV 
3
2

 oC, 1 oC, 
7

4
−  oC, 

5
3

−  oC  `m g§»`m dmnaë`m Joë`m AmhoV. `m g§»`m§Zm H$m`
åhQ§>ë`m OmVo ?
`m n[a_mUmZm Xe©{dÊ`mgmR>r doJdoJi`m nÜXVrÀ`m g§»`mMr Amdí`H$Vm AgVo ho òWo
AmnU _m{hV Ho$bmo.
Aem nÜXVrÀ`m g§»`m {df`r MMm© H$é `m. 3

4 ,  
7
9 ,  

10
17
−

,  
3
2−

,  
2013
2014 ,  .................

EImXr g§»`m  
p
q , À`m ñdénmV Xe©{dV Agob Am{U ̀ oWo p Am{U q nwUmªH$ AgVrb Am{U

q ≠ o, Va Aem g§»`m§Zm n[a_ò  g§»`m åhUVmV. n[a_ò  g§»`m ‘Q’Zo Xe©{dë`m OmVo. `m§Zm
^mJmH$ma g§»`m gwÜXm åhQ§>ë`m OmVo.
Imcr {Xcoë¶mMo {Z[ajU H$am.Imcr {Xcoë¶mMo {Z[ajU H$am.Imcr {Xcoë¶mMo {Z[ajU H$am.Imcr {Xcoë¶mMo {Z[ajU H$am.Imcr {Xcoë¶mMo {Z[ajU H$am.

H$moUË`mhr Z¡g{J©H$ g§»`mbm AmnU XmIdw eH$Vmo. CXm. 5 bm  5
1  qH$dm 10

2  qH$dm 15
2   .........

`mà_mUo H$moUË`mhr nwU© g§»`mZm AmnU XmIdw eH$Vmo.CXm. 0 bm  0
1  qH$dm 0

1  qH$dm 0
2

H$moUË`mhr nwUmªH$ g§»`mbm AmnU XmIdw eH$Vmo. CXm. -3 bm  -3
1  qH$dm -6

2  darb {Z[ajUm

déZ AmnU Agm {ZîH$f© H$mTw> eH$Vmo {H$ gd© Z¡g{J©H$ g§»`m, gd© nwU© g§»`m Am{U gd©
nwUmªH$ g§»`m `m n[a_ò  g§»`m AmhoV.

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

 1, 
1
2  ,  −2,  0.5,   4

1
2 ,   

33
7

−
,  0,  

4
7 ,  0.3 ,  22,  −5,  

2
19 , 0.125. ¶m g§»`mZm ̀ mo½`

Ë`m {d^mJmV {bhm  [EH$m g§» òbm EH$m nojm OmñV {d^mJmV {bhþ eH$Vm.]

(i) Z¡g{J©H$ g§»`m   _   , ___ ___ ___ ___

(ii) nwU© g§»`m   _  ,  ___ ___ ___ ___

(iii) nwUmªH$   _  ,  ___ ___ ___ ___ ___ ___ ___

(iv) n[a_ò  g§»`m ___ ___ ___ ___ ___ ___ ___ ___

{Xboë`m g§»`m _Ü ò Vwåhr H$moUË`m Var g§» òbm n[a_ò  g§» òÀ`m {d^mJmVwZ ~mhoa
R>odbo H$m ?  àË òH$ Z¡g{J©H$ g§»`m, nwU© g§»`m Am{U nwUmªH$ `m n[a_ò  g§»`m Amho H$m ?
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à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.

1. h_rX åhUbm H$s, 5
3  hr n[a_ò  g§»`m Amho Am{U 5 hr \ ŠV Z¡g{J©H$

g§»`m Amho. gmúmr åhUmbr XmoÝhr n[a_ò  g§»`m AmhoV. Vwåhr H$moUmMo
åhUUo _mÝ` H$aVm?

2. Imbrb dmŠ` gË` hmoÊ`mgmR>r EH$ CXmhaU Úm.
     (i) gd© Z¡g{J©H$ g§»`m `m nwU© g§»`m AmhoV. nU gd© nwU© g§»`m

Z¡g{J©H$ g§»`m hmoÊ`mMr JaO Zmhr.
     (ii) gd© nwU© g§»`m ho nwUmªH$ AmhoV nU gd© nwUmªH$ ho nwU© g§»`m ZmhrV.
     (iii) gd© nwUmªH$ ho n[a_ò  g§»`m AmhoV nU gd© n[a_ò  g§»`m nwUmªH$

hmoÊ`mMr JaO ZmhrV.

n[a_ò  g§»`m da _wb ŵV {H«$`m§Mm Aä`mg AmnU _mJrb dJm©V AJmoXaM Ho$boobm Amho.
1.2 n[a_o` g§»`mMo JwUY_©n[a_o` g§»`mMo JwUY_©n[a_o` g§»`mMo JwUY_©n[a_o` g§»`mMo JwUY_©n[a_o` g§»`mMo JwUY_©
1.2.1 g§d¥ËVg§d¥ËVg§d¥ËVg§d¥ËVg§d¥ËV:
(i) nwU© g§»`m Am{U nwUmªH$nwU© g§»`m Am{U nwUmªH$nwU© g§»`m Am{U nwUmªH$nwU© g§»`m Am{U nwUmªH$nwU© g§»`m Am{U nwUmªH$

nwU© g§»`m Am{U nwUmªH$ _Ü ò {H«$`m g§d¥ËV AgVmV. `mMr COiUr H$é `m.

`mo½` Aem CXmhaUm ìXmao Am{U Amdí`H$ Agboë`m H$maUmìXmao hm Imbrb VŠVm nwU© H$am.
g§»`mg§»`mg§»`mg§»`mg§»`m {H«$`m{H«$`m{H«$`m{H«$`m{H«$`m

~oarO~oarO~oarO~oarO~oarO dOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$s JwUmH$maJwUmH$maJwUmH$maJwUmH$maJwUmH$ma ^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma
nwU© g§»`m g§d¥ËV g§d¥ËV Zmhr g§d¥ËV g§d¥ËV Zmhr

H$moUË`mhr        H$maU5−7 = −2   −   −    − H$maU 5 ÷8 =

XmoZ a Am{U b −2 ho nwU© g§»`m$ 5
8  ho nwU© g§»`m

nwU© g§»`mgmR>r Zmhr. −   −    − Zmhr
                 a + b ho nwU© g§»`m

 AgVo
nwUmªH$                        g§d¥ËV a-b ho g§d¥ËV Zmhr

                       nwUmªH$ AgVo −   −    − H$maU
                       H$moUË`mhr XmoZ a
                       Am{U b nwUmªH$m gmR>r −   −    − −   −    −
−   −    −

Oa XmoZ nwU© g§»`m§Mr ~oarO nwU© g§»`m òV Agob
Va AmnU Ago åhUw eH$Vmo H$s, nwU© g§»`mMm

g§M ~oaOo _Ü ò g§d¥ËV JUwY_© AgVmo.
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(ii) n[a_o` g§»`m - g§d¥ËV {Z`_n[a_o` g§»`m - g§d¥ËV {Z`_n[a_o` g§»`m - g§d¥ËV {Z`_n[a_o` g§»`m - g§d¥ËV {Z`_n[a_o` g§»`m - g§d¥ËV {Z`_
(a)  ~oarO~oarO~oarO~oarO~oarO

g_Om 2
7 ,  

5
8  `m XmoZ n[a_ò  g§»`m AmhoV. 2 5

7 8
+    =    

16 35 51
56 56
+

=

Ambobo CËVa 51
56  ho nwÝhm n[a_ò  g§»`m Amho.

198
2

−⎛ ⎞+ ⎜ ⎟
⎝ ⎠

 = ______ ho n[a_ò  g§»`m Amho H$m ?

2 2
7 7

−
+ = ___Vwåhmbm n[a_ò  g§»`m {_imbr ?

Imbrb OmoS>çm _Ü ò AOwZ H$mhr VnmgUr H$am.
5 1 7 23 , 0 ,
7 2 2 7

+ + +

Amnë`mbm Ago bjmV Ambo H$s, XmoZ n[a_ò  g§»`mMr
~oarO nwÝhm n[a_ò  g§»`mM Amho. åhUwZ ~oaOo _Ü ò
n[a_ò  g§»`m g§d¥ËV Amho. H$moUË`mhr XmoZ a Am{U b

n[a_ò  g§»`mgmR>r (a + b) ho n[a_ò  g§»`mM AgVo.
åhUOoM ∀a, b ∈ Q ;  (a + b) ∈ Q.

(b) dOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$s:

g_Om  5
9  Am{U 

3
4 `m XmoZ n[a_ò  g§»`m AmhoV.

Va   5 3 5 4 3 9
9 4 36

× − ×
− =     =   

20 27 7
36 36
− −

=

nwÝhm Amnë`mbm  7
36
−

 hr n[a_ò  g§»`m {_imbr (H$maU –7, 36 ho nwUmªH$ AmhoV Am{U 36

ho ewÝ` Zmhr Amho. åhUwZ 
7

36
−

 ho n[a_ò  g§»`m Amho.).
Imbrb nwU© g§»`m§Zm gwÜXm `m gmR>r VnmgUr H$am.

(i)
2 3 14 9
3 7 21

−
− =   =    _______________  ho n[a_ò  g§»`m Amho H$m ?

(ii)
48 11
9 18

⎛ ⎞ − =⎜ ⎟
⎝ ⎠

_______________  ho n[a_ò  g§»`m Amho H$m ?

H$moUË`mhr XmoZ n[a_ò  g§»`mgmR>r, Ë`m§Mm \ aH$ gwÜXm n[a_ò  g§»`mM Amho Ago AmnU
_m{hV Ho$bmo. åhUwZ dOm~mH$s _Ü ò n[a_ò  g§»`m H$moUË`mhr XmoZ a Am{U b n[a_ò  g§»`m
gmR>r  a–b ho n[a_ò  g§»`mM AgVo åUOoM ∀ a, b  ∈ Q, (a–b) ∈Q

∈ À¶mer g§~§Yr Amho ∀  gdm© gmR>r
g‘Om A = {1, 2, 3}

3 hm KQ>H$  A ‘Ü¶o Amho Am{U Vo Xe©{dVo
3∈A Am{U AmnU Ë¶mbm 3 hm A er g§~§YrV
Amho Ago dmMVmo.

{Z[ajU H$am x = 1 ⇒  1 + 0 = 1

x = 2 ⇒  2 + 0 = 2

x = 3 ⇒  3 + 0 = 3

åhUOo gd© x ∈A Va Amnë¶mbm x + 0 =
x. ¶mbm AmnU Ago Xe©{dVmo H$s,  x + 0 =
x ∀ x ∈A.¶mbm AmnU ¶mbm gdm© gmR>r
åhUwZ dmMVmo. x ∈A; x + 0 = x.
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(c) JwUmH$maJwUmH$maJwUmH$maJwUmH$maJwUmH$ma

Imbrb Mo {Z[ajU H$am.
1 33
2 2

× =

6 11 66 33
5 2 10 5

− − −
× = =

3 5
7 2

× = _________ ;
2 19
1 13

×  = ___________

darb gd© g§X^m©V Amnë`mbm Ago bjmV òD$ eH$Vo H$s, XmoZ n[a_ò  g§»`mMm JwUmH$ma
n[a_ò  g§»`mM AgVo. AmUIr H$mhr n[a_ò  g§»`mÀ`m OmoS>çm gmR>r à`ËZ H$am Am{U
VnmgUr H$am H$s Ë`mÀ`m JwUmH$ma n[a_ò  g§»`m Amho qH$dm Zmhr. Aem XmoZ n[a‘o¶ g§»¶m
Vwåhr ‘m{hV H$é eH$Vm H$m Á¶mMm JwUmH$ma n[a‘o¶ g§»¶m Zmhr.
JwUmH$mam_Ü ò n[a_ò  g§»`m g§d¥ËV AgVmV ho AmnU _m[hV Ho$bmo AmhmoV.
H$moUË`mhr XmoZ n[a_ò  g§»`m a Am{U b gmR>r a×b ho n[a_ò  g§»`m Amho. ∀ a, b  ∈ Q, a × b ∈Q

(d) ^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma
Imbrb XmoZ n[a_ò  g§»`m Mo {Z[ajU H$am.
2
3 ,   

7
8 g_Om  2 7 2 8 16

3 8 3 7 21
÷ = × =   ho n[a_` g§»`m AmhoV. H$moUVo n[a_ò

g§»`m Amho.?
AOwZ XmoZ CXmhaUmgmR>r `mMr VnmgUr H$am.
5 5 2 5 1 52
7 7 1 7 2 14

÷ = ÷ = × =
2 6
3 11

− ÷  =   __________ =   _________ =   __________
17 3 173
13 1 13

÷ = ÷    =   ________  =   ________ =   ________

darb gdm© déZ Amnë`mbm Ago bjmV Ambo {H$, Oa AmnU XmoZ n[a_ò  g§»`mMm ^mJmH$ma
Ho$bm Va Amnë`mbm n[ao_ò  g§»`m {_iVo. AmVm AmnU Ago åhUw eH$Vmo H$m, ^mJmH$mam _Ü ò
n[a_ò  g§»`m g§d¥ËV AgVmV. ?
ImbrbMr VnmgUr H$é `m: 0, 5  hr n[a_ò  g§»`m AmhoV
Am{U 

5
0  Mr g§»`m H$aVm òV Zmhr. nwU© g§»`mMm g_wh  Q

ho ^mJmH$ma _Ü ò g§d¥ËV Zmhr.

åhUwZ AmnU Ago åhUw eH$Vmo {H$, Oa AmnU  Q _YwZ 0
H$mT>wZ Q>mH$bm Va Vo ^mJmH$ma _Ü ò g§d¥ËV hmoVo.

 
5
0   Mr ì¶»¶m H$m H$aVm ¶oV Zmhr?5

÷ 0 ^mJmH$ma H$am   0) 5 ? Vwåhr
^mJmH$ma nwU© H$é eH$Vm H$m?^mJmH$ma H$m`
Amho? EImÚm g§»`mbm ‘0’ Zo JwUmH$ma Ho$bo

AgVm CËVa‘0’ho Vwåhr nm{hboM
Agmb.åhUwZ ^mJmH$ma ho ewÝ` Zmhr Amho.SCERT T
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à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
Oa AmnU nwUmªH$mÀ`m g§Mm_YwZ ewÝ` dJibm Va Vo ^mJmH$ma _Ü ò g§d¥ËV
hmoV H$m ?
Z¡g{J©H$ g§»`m gmR>r AerM VnmgUr H$am.$

ho H$amho H$amho H$amho H$amho H$am
VŠË`m _Yrb [aH$mË`m OmJm ^am

g§»`m  ~oarO        dOm~mH$s    JwUmH$ma   ^mJmH$ma
Z¡g{J©H$ g§»`m     hmò         —         —        —

nwU© g§»`m — — — Zmhr
nwUmªH$ — hmò — —

n[a_ò  g§»`m — — hmò —

1.2.2. H«$_{ZanojVoMm JwUY_© H«$_{ZanojVoMm JwUY_© H«$_{ZanojVoMm JwUY_© H«$_{ZanojVoMm JwUY_© H«$_{ZanojVoMm JwUY_© :

nwU© g§»`m Am{U nwUmªH$ `m XmoÝhr gmR>r doJdoJù`m
{H«$`m H$éZ H«$_ {ZanojVoMm JwUY_m©Mr COiUr H$é
`m.
Imbrb VŠVm nwU© H$am.

(i) nwU© g§»`mnwU© g§»`mnwU© g§»`mnwU© g§»`mnwU© g§»`m

{H«$`m CXmhaU eoam

~oarO 2, 3 ho nwU© g§»`m AmhoV. ~oaOo _Ü ò

2+3 = 5 Am{U 3 + 2 = 5  W ho H«$_{Zanoj Amho.
∴ 2 + 3 =  3 + 2

dOm~mH$s 3 – 2 ho 2 –3À`m ~amo~a Amho H$m? dOm~mH$s ho H«$_{Zaonj Zmhr Amho.

JwUmH$ma ------ ------

^mJmH$ma 4 ÷ 2 = ?   2 ÷ 4 = ? -------
 4 ÷ 2   =  2 ÷ 4 Amho H$m ?

XomZ g§»`mÀ`m H«$_m_Ü`o ~Xb H$éZ
pìXg§»`m_mZ {H«$`m Ho$ë`mZ§Va hr Ë`mÀ`m
CËVam_Ü`o ~Xb hmoV ZgVo. `mbmM
H«$_{ZanojVmMm JwUY_© åhUVmV.

a + b =   b + a
a ×  b  =  b ×  a

òWo pìXg§»`m_mZ {H«$`m åhUOo Mma _wb ŵV
{H«$`m Ogo +, −, × , ÷ n¡H$s EH$

g§d¥ËVmMm JwUY_©
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(ii) nwUmªH$nwUmªH$nwUmªH$nwUmªH$nwUmªH$
{H«$`m{H«$`m{H«$`m{H«$`m{H«$`m CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU eoameoameoameoameoam

~oarO --- ~oaOo_Ü ò nwUmªH$ H«$_{Zanoj Amho.

dOm~mH$s 2, 3 nwUm©§H$ AmhoV .......
2 − (3) = ? (3) − 2 = ?
2 − (3) = (3) − 2 = Amho H$m?

JwUmH$ma ... ... ... ... ... ...

^mJmH$ma ... ... ... ^mJmH$mam _Ü ò nwUm©§H$ ho
H«$_{Zanoj Zmhr Amho.

(iii) n[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`mn[a_o` g§»`m

(a) ~oarO~oarO~oarO~oarO~oarO

XmoZ n[a_ò  
5 3,
2 4

−
  ¿`m Am{U Ë`m§Mr ~oarO H$am.

( ) ( )3 2 5 1 35 10 3 7
2 4 4 4 4

− × + × − −
+ = = =

Am{U ( ) ( )3 1 3 2 55 3 10 7
4 2 4 4 4

− × − + × − +
+ = = =

åhUwZ 
5 3 3 5
2 4 4 2

− −⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

n[a_ò  g§»`mÀ`m BVa H$mhr OmoS>çmgmR>r hm {Z`_ VnmgwZ nhm.

1 5
2 7

+   Am{U  
5 1
7 2

+ gmR>r, 1 5
2 7

+  = 
5 1
7 2

+ hmoVo H$m  ?

 
( )42 4 2 ?

3 5 5 3
−− − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠
hmoVo H$m ?

Aem n[a_ò  g§»`mÀ`m OmoS>çm Vwåhr _m{hV H$é eH$Vm H$m Á`m§Mr ~oarO ~XbVo Ooìhm AmnU
Ë`m§Mm H«$_ ~XbVmo ? a Am{U b.XmoZ n[a_ò  g§»`mgmR>r AmnU a + b = b + a åhUw eH$Vmo.
åhUwZ ~oaOo _Ü ò n[a_ò  g§»`mMm g§M H«$_{Zanoj Amho.

∴  ∀ a, b ∈ Q, a + b = b + a
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(b) dOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$s:   2
3  Am{U 

7
8  `m XmoZ n[a_ò  g§»`m ¿`m.

2 7 16 21 5
3 8 24 24

− −
− = =    Am{U  

7 2 21 16 5
8 3 24 24

−
− = =

åhUwZ  2 7
3 8

− ≠ 7 2
8 3

−

Imbrb {dYmZ Vnmgm.

  
5 52 2
4 4

− = −  Amho H$m ?   
1 3 3 1
2 5 5 2

− = − Amho H$m ?

åhUwZ AmnU Ago åhUw eH$Vmo H$s, dOm~mH$s _Ü ò n[a_ò  g§»`mMm g§M hm H«$_{Zanoj Zmhr
Amho. a Am{U b `m XmoZ n[a_ò  g§»`m gmR>r a – b  ≠   b – a

(c) JwUmH$ma JwUmH$ma JwUmH$ma JwUmH$ma JwUmH$ma :  2, 
5
7

−  `m XmoZ n[a_ò  g§»`m ¿`m.

5 102
7 7

− −
× =   ;     

5 102
7 7

− −
× =      åhUwZ   52

7
−

×   =  
5 2

7
−

×

 
1 3 3 1

2 4 4 2
− − − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞× = ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
Amho H$m ?

AOwZ H$mhr n[a_ò  g§»`m gmR>r VnmgUr H$am.
AmnU Agm {ZîH$f© H$mTw> eH$Vmo H$s, JwUmH$mam_Ü ò n[a_ò  g§»`mMm g§M H«$_{Zanoj

Amho. `mMm AW©, a Am{U b XmoZ n[a_ò  g§»`mgmR>r a × b = b × a
åhUOoM  ∀ a, b ∈ Q,  a × b = b × a

(d) ^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma
7 14 14 7
3 9 9 3

÷ = ÷  Amho H$m ?

1 3

1

7 14 7 9
3 9 3 14

//
÷ =

/
x

2

3
2

=  Am{U   
14 7 14
9 3

÷ =

2 1

3

3
9 7

/
×

/
1

2
3

=

7 14 14 7
3 9 9 3

÷ ≠ ÷

åhUwZ AmnU Ago åhUw eH$Vmo H$s, ̂ mJmH$mam_Ü ò n[a_ò  g§»`m H«$_{Zanoj Zmhr Amho.SCERT T
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Oa Vwåhr VrZ g§»`mZr ~oarO H$arV Agmb Va Vwåhr
gwadmVrbm n{hë`m XmoZ g§»`m§Mr ~oarO H$éZ Ë`m_wÜ`o
Z§VaMr g§»`m {_idbr AgVm ̀ oUmam CËVa ho Z§VaÀ`m
XmoZ g§»`m Mr gwédmVrbm ~oarO H$éZ Ë`m _Ü ò n{hbr
g§»`m {_idbr AgVm `oUmè`m CËVam EdT>m AgVmo
`mbmM ~oaOo _Ü ò gmhM`m©Mm JwUY_© åhUVmV. åhUOoM
(3 + 2) + 5  qH$dm  3 + (2 + 5).

ho H$am…ho H$am…ho H$am…ho H$am…ho H$am…
Imbrb VŠVm nwU© H$am.

g§»`m
~oarO    dOm~mH$s      JwUmH$ma   ^mJmH$ma

Z¡g{J©H$ g§»`m hmò Zmhr hmò —

nwU© g§»`m — — — Zmhr
nwUmªH$ — — — —

n[a_ò  g§»`m — — — Zmhr
1.2.3 gmhM`©Mm JwUY_©gmhM`©Mm JwUY_©gmhM`©Mm JwUY_©gmhM`©Mm JwUY_©gmhM`©Mm JwUY_©
~oarO, dOm~mH$s, JwUmH$ma Am{U
^mJmH$ma `m Mma {H«$`mda AmYmarV
nwU© g§»`m gmR>r gmhM ©̀ JwUY_m©Mr
COiUr H$é.

(i) nwU© g§»`mnwU© g§»`mnwU© g§»`mnwU© g§»`mnwU© g§»`m

Amdí`H$ gmoS>dUrH$s Am{U eoam ìXmam Imbrb VŠVm nwU© H$am.

{H«$`m{H«$`m{H«$`m{H«$`m{H«$`m nwU© g§»`mMo CXmhaUonwU© g§»`mMo CXmhaUonwU© g§»`mMo CXmhaUonwU© g§»`mMo CXmhaUonwU© g§»`mMo CXmhaUo eoameoameoameoameoam
~oarO 2 + (3 + 0) = (2 + 3) + 0Amho H$m ?

2 + (3 + 0) = 2 + 3 = 5
(2 + 3) + 0 = 5 + 0 = 5
⇒ 2 + (3 + 0) = (2 + 3) + 0
a + (b + c) = (a + b) + c
H$moUË`mhr VrZ nwU© g§»`m a, b, c gmR>r

dOm~mH$s (2−3) – 2 = ?  2−(3−2) = Amho H$m ? dOm~mH$s _Ü ò
(2−3) −2   =  2−(3−2) Amho H$m? gmhM ©̀ Zmhr Amho.

JwUmH$ma -                                                           JwUmH$ma _Ü ò gmhM ©̀ Amho.
^mJmH$ma 2 ÷ (3 ÷ 5) = (2 ÷ 3) ÷ 5Amho H$m ? ^mJmH$mam_Ü ò

( ) 3 5 102 3 5 2 2
5 3 3

÷ ÷ = ÷ = × = gmhM ©̀ Zmhr.

( ) 2 2 1 22 3 5 5
3 3 5 15

÷ ÷ = ÷ = × =

( ) ( )2 3 5 2 3 5÷ ÷ ≠ ÷ ÷

H«$_{Zanoj
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(ii) nwUmªH$nwUmªH$nwUmªH$nwUmªH$nwUmªH$
Mma {H«$`m _Ü ò nwUmªH$mgmR>r gmhM`m©Mr COiUr H$é.
Amdí`H$ Agboë`m eoam ìXmao Imbrb VŠVm nwU© H$am.

{H«$`m{H«$`m{H«$`m{H«$`m{H«$`m nwUmªH$mMo CXmhaUnwUmªH$mMo CXmhaUnwUmªH$mMo CXmhaUnwUmªH$mMo CXmhaUnwUmªH$mMo CXmhaU eoameoameoameoameoam
~oarO 2 + [(−3) + 5)] = [(2 + (−3)] + 5Amho H$m ?

( ) [ ]2 3 5 2 3 5 2 2 4+ ⎡ − + ⎤ = + − + = + =⎣ ⎦

( ) [ ]2 3 5 2 3 5 1 5 4+ − + = − + = − + =⎡ ⎤⎣ ⎦

H$moUË`mhr VrZ a, b, c nwUmªH$mgmR>r
a + (b + c) = (a + b) + c

dOm~mH$s 6 − (9 − 5) = (6 − 9)  − 5  Amho H$m ?

JwUmH$ma 2× [7× ( −3)] = (2× 7) ×  (−3) Amho H$m  ?
^mJmH$ma ( ) ( )10 2 5 [10 2] 5÷ ⎡ ÷ − ⎤ = ÷ ÷ −⎣ ⎦  ?

( ) 2 510 2 5 10 10 25
5 2

− −
÷ ÷ − = ÷ = × = −⎡ ⎤⎣ ⎦

AmVm,
( ) ( ) 10 510 2 5 5 5 5 1

2 5
÷ ÷ − = ÷ = ÷ = =

`m àH$mao ( ) [ ] ( )10 2 5 10 2 5÷ ÷ − ≠ ÷ ÷ −⎡ ⎤⎣ ⎦

(iii) n[a_o` g§»`m - gmhM`©n[a_o` g§»`m - gmhM`©n[a_o` g§»`m - gmhM`©n[a_o` g§»`m - gmhM`©n[a_o` g§»`m - gmhM`©

(a) ~oarO~oarO~oarO~oarO~oarO
2 1, 5,
7 2  `m VrZ n[a_ò  g§»`mMm {dMma H$é Am{U nS>VmiUr H$é.

 
2 1 2 15 5
7 2 7 2

⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + = + +⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦

S>mdr ~mOw=
2 1 2 1 2 10 1 4 77 815 5
7 2 7 2 7 2 14 14

⎡ ⎤ + +⎛ ⎞ ⎡ ⎤ ⎡ ⎤+ + = + + = + = =⎜ ⎟⎢ ⎥ ⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎣ ⎦⎣ ⎦

COdr ~mOw = 
2 1 2 35 1 37 1 74 7 815
7 2 7 2 7 2 14 14

⎡ ⎤ ⎡ + ⎤ +⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ + = + = + = =⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦ ⎣ ⎦

S>mdr ~mOw = COdr ~mOw
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1 3 4
2 7 3

⎡ ⎤⎛ ⎞+ + ⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
Am{U 

1 3 4
2 7 3

⎡ ⎤ ⎛ ⎞+ + ⎜ ⎟⎢ ⎥⎣ ⎦ ⎝ ⎠
_m{hV H$am `m XmoÝhrMr ~oarO gmaIrM Amho H$m ?

AOwZ H$mhr n[a_ò  g§»`m ¿`m Am{U gmhM`m©bm nS>Vmi H$am.
~oaOo_Ü ò n[a_ò  g§»`m gmhM ©̀ AgVmV Ago AmnU _m{hV Ho$bmo.
a + (b + c)  =  (a + b) + c H$moUË`mhr VrZ a, b Am{U c n[a_ò  g§»`m gmR>r
åhUOoM ∀ a, b, c ∈ Q,   a + (b + c) = (a + b) + c

(b) dOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$sdOm~mH$s

 
1 3,
2 4  Am{U 

5
4

−
 VrZ n[a_ò  g§»`m ¿`m.

nS>Vmim H$am  
1 3 5 1 3 5
2 4 4 2 4 4

⎡ − ⎤ −⎛ ⎞ ⎡ ⎤ ⎛ ⎞− − = − −⎜ ⎟ ⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦ ⎝ ⎠⎣ ⎦

S>mdr ~mOw = 
1 3 5
2 4 4

⎡ − ⎤⎛ ⎞− − ⎜ ⎟⎢ ⎥⎝ ⎠⎣ ⎦
= 

1 3 5 1 8
2 4 4 2 4

⎡ ⎤ ⎡ ⎤− + = −⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

=  
1 1 4 32
2 2 2

− −
− = =

COdr ~mOw= 
1 3 5
2 4 4

−⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

=  
1 2 3 5 1 5

4 4 4 4
× − −⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

=  
1 5 4 1
4 4

− +
= =

    
1 3 5 1 3 5
2 4 4 2 4 4

⎡ − ⎤ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞∴ − − ≠ − −⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦
S>mdr ~mOw ≠   COdr ~mOw

dOm~mH$s _Ü ò n[a_ò  g§»`mMm g§M gmhM ©̀ ZgVmo. åhUwZ H$moUË`mhr VrZ a, b, c n[a_ò
g§» ògmR>r a – (b – c) ≠ (a – b) – c

(c) JwUmH$maJwUmH$maJwUmH$maJwUmH$maJwUmH$ma
2 4 5, ,
3 7 7

−
  VrZ n[a_ò  g§»`m ¿`m.

2 4 5 2 4 5
3 7 7 3 7 7

⎡ − ⎤ −⎛ ⎞ ⎛ ⎞ ⎛ ⎞× × = × ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎢ ⎥⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎣ ⎦
Amho H$m ?

S>mdr ~mOw  = 
2 4 5 2 20 40
3 7 7 3 49 147

⎡ − ⎤ − −⎛ ⎞ ⎡ ⎤× × = =⎜ ⎟⎢ ⎥ ⎢ ⎥⎝ ⎠ ⎣ ⎦⎣ ⎦
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COdr ~mOw = 
2 4 5 8 5 40
3 7 7 21 7 147

− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× × = × =⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

S>mdr ~mOw  = COdr ~mOw
Imbrb {dYmZo Vnmgm.

12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Am{U 
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 _m{hV H$am.

12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 = 
12 3
2

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Amho H$m ?

5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

Am{U 
5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 _m{hV H$am

5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

  = 5 3 7
3 7 5

⎛ ⎞× ×⎜ ⎟
⎝ ⎠

 Amho H$m ?

darb VrZ g§X^m©V AmnU _m{hV Ho$bmo H$s, S>mdr ~mOw = COdr ~mOw
JwUmH$mam_Ü ò n[a_ò  g§»`m gmhM ©̀ AgVmV.
a ×  (b ×  c) = (a ×  b) ×  c H$moUË`mhr VrZ n[a_ò  g§»`m a, b, c. gmR>r
åhUOoM ∀ a, b, c ∈ Q,   a × (b × c) = (a × b) × c

(d) ^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma^mJmH$ma
2 3 1, and
3 4 7  `m VrZ n[a_ò  g§»`m ¿`m.

2 3 1 2 3 1 ?
3 4 7 3 4 7

⎛ ⎞ ⎛ ⎞÷ ÷ = ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

Amho H$m.

S>mdr ~mOw = 2 3 1 2 3 7 2 21 2 4 8
3 4 7 3 4 1 3 4 3 21 63

⎛ ⎞ ⎛ ⎞÷ ÷ = ÷ × = ÷ = × =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

COdr ~mOw =
2 3 1 2 4 1 8 1 8 7 56
3 4 7 3 3 7 9 7 9 1 9

⎛ ⎞ ⎛ ⎞ ⎛ ⎞÷ ÷ = × ÷ = ÷ = × =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

2 3 1 2 3 1
3 4 7 3 4 7

⎛ ⎞ ⎛ ⎞÷ ÷ ≠ ÷ ÷⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

S>mdr ~mOw ≠   COdr ~mOw
åhUwZ ( ) ( )a b c a b c÷ ÷ ≠ ÷ ÷  H$moUË`mhr VrZ  a, b, c n[a_ò  g§»`m gmR>r,
åhUwZ ^mJmH$mam_Ü ò n[a_ò  g§»`m gmhM ©̀ ZgVmV.
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ho H$amho H$amho H$amho H$amho H$am
Imbrb VŠVm nwU© H$am.

g§»`m
~oarO    dOm~mH$s      JwUmH$ma   ^mJmH$ma

Z¡g{J©H$ g§»`m hmò Zmhr — —

nwU© g§»`m — — — Zmhr
nwUmªH$ — Zmhr hmò —

n[a_ò  g§»`m — — — —
1.2.4 ewÝ`mMo ñWmZewÝ`mMo ñWmZewÝ`mMo ñWmZewÝ`mMo ñWmZewÝ`mMo ñWmZ

Vwåhr Aem g§»`m emoYw eH$Vm H$m H$s Á`m g§» ò_Ü ò 1
2 {_i{dbo AgVm nwÝhm VrM 1

2 g§»`m
{_iVo ?

Ooìhm  0 hr g§»`m H$moUË`mhr n[a_ò  g§»`m _Ü ò {_i{dbr AgVm nwÝhm VrM n[a_ò  g§»`m
{_iVo CXmhaUmW©

1 + 0 = 1 Am{U   0 + 1  = 1

−2 + 0 = −2  Am{U 0  + (−2) = −2

1 10
2 2

+ = Am{U  
1 10
2 2

+ =

åhUwZ `m H$maUmgmR>r AmnU ewÝ`mbm ~oaOoMm A{dH$maH$ KQ>H$ qH$dm ~oaOoMm Am{dH$maH$
åhUVmo. hm JwUY_© Imbrb à_mUo Amho.
Oa a hr H$moUVrhr n[a_ò  g§»`m Agob Va a + 0 =  a  Am{U   0 + a  =  a
Z¡g{J©H$ g§»`mÀ`m g§Mmbm ~oaOoMm A{dH$maH$ Amho H$m ?

1.2.5  1 Mo ñWmZMo ñWmZMo ñWmZMo ñWmZMo ñWmZ
Imbrb [aH$må`m OmJm ^am.

 3 ×     =  3            Am{U   ×   3   =    3

- 2 ×      =  − 2      Am{U   ×   −2  =  −2

7
8  ×   = 

7
8            Am{U   ×  

7
8    = 

7
8

darc JwUmH$mamV Vwåhr H$m¶ {Z[aúmU Ho$co?

gmhM`m© _Ü`ogmhM`m© _Ü`ogmhM`m© _Ü`ogmhM`m© _Ü`ogmhM`m© _Ü`o
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Ooìhm Vwåhr EImÚm n[a_ò  g§» òbm 1 Zo JwUVm Voìhm Vwåhmbm nwÝhm VrM n[a_ò  g§»`m {_iVo
Ago Vwåhmbm {XgwZ òVo.åhUwZ AmnU Ago åhUw eH$Vmo H$s, n[a_ò  g§»`m gmR>r 1 hm
JwUmH$mamMm A{dH$maH$ Amho.
nwU© g§»`m Am{U nwUmªH$mgmR>r JwUmH$mamMm A{dH$maH$ H$moUVm Amho.?
A{dH$maH$ JwUY_m©Mr dmñV{dH$Vm _m{hV Z H$aVm AmnU Ë`mMm dmna dma§dma H$aV AmhmoV.

CXm. Ooìhm AmnU  
15
50  bm gmÜ`m énmV {bhm`Mo AgVo. Voìhm AmnU Imbrb à_mUo {b{hVmo.

15 3 5 3 5 3 31
50 10 5 10 5 10 10

×
= = × = × =

×

Ooìhm AmnU Ago {b{hVmo   3 31
10 10

× = . AmnU JwUmH$mam_Ü ò A{dH$maH$ JwUY_m©Mm dmna Ho$bm

Amho.

1.2.6 ì`ñVmMo AñVrËdì`ñVmMo AñVrËdì`ñVmMo AñVrËdì`ñVmMo AñVrËdì`ñVmMo AñVrËd

(i) ~oaOoMm ì`ñV~oaOoMm ì`ñV~oaOoMm ì`ñV~oaOoMm ì`ñV~oaOoMm ì`ñV

3 + (−3)  =  0 Am{U −3 + 3  = 0

−5  +  5   =  0 Am{U 5 + (−5) = ______

2
3  + ?     =  0 Am{U ____  + 

2
3   = ______?

1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  + ? = 0 Am{U ? + 
1
2

⎛ ⎞−⎜ ⎟⎝ ⎠  = 0

òWo - 3 Am{U 3 bm EH$_oH$m§Zm ~oaOoMm ì`ñV åhQ>ë`m OmVo H$maU Ë`m§Mr ~oarO Ho$ë`m Z§Va
CËVa 0 òVo. Á`m XmoZ g§»`m§Mr ~oarO 0 òVo Ë`m XmoZ g§»`m EH$_oH$m§Mo ì`ñV AmhoV. Oa
a hr EH$ n[a_ò  g§»`m Agob Va a +  (−−−−−a) = 0 Am{U (−−−−−a) + a = 0

Va ‘a’Am{U  ‘−−−−−a’ EH$‘oH$m§Mo ~oaOoMo ì¶ñV AmhoV.
0 Mm ~oaOoMm ì`ñV 0 Amho H$maU   0 + 0 = 0.

(ii) JwUmH$mamMm ì`ñVJwUmH$mamMm ì`ñVJwUmH$mamMm ì`ñVJwUmH$mamMm ì`ñVJwUmH$mamMm ì`ñV

Aem H$moUË`m n[a_ò  g§» òbm  
2
7   Zo JwUbo AgVm JwUmH$ma 1 òVo ?

AmnU Ago nmhþ eH$Vmo H$s,  2 7
7 2

×  = 1    Am{U   
7 2 1
2 7

× =
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Imbrb S>ã~o ^am.

     2  ×     =  1 Am{U    ×  2 =  1

   −5 ×     =  1 Am{U    ×  5 =  1

17
19
−

 ×    =  1 Am{U    ×  
17

19
−

=  1

1  ×   ?  =   1

−1 ×  ?  =  1
Á`m XmoZ g§»`mMm JwUmH$ma 1 òVmo Ë`m g§»`m§Zm EH$_oH$m§À`m JwUmH$mamMo ì`ñV åhUVmo.

CXm. H$maU 
14 1
4

× =  Am{U 
1 4 1
4

× = , åhUwZ 4 Am{U 
1
4  ho EH$_oH$m§Mo JwUmH$mamMo ì`ñV

AmhoV.

Oa 1a c
b d

× = Agob Va AmnU Ago åhUw eH$Vmo H$s, c
d  hr n[a_ò  g§»`m a

b  `m

n[a_ò  g§»`mMm JwUmH$ma ì`ñV Amho.

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

1. n[a_ò  g§»`m gmR>r ~oaOo_Ü ò EImXm JwUY_© bmJw hmoV Agob Va Vo JwUY_© nwUmªH$mgmR>r
gwÜXm bmJw hmoVo H$m ? Am{U VgoM nwU© g§»¶mgmR>r H$moUVm JwUY‘© cmJw hmoVo? Am{U H$moUVm
Zmhr hmoV?
2. Á`m g§»`mMm JwUmH$ma ì`ñV VrM g§»`m AgVo. Aem g§»`m {bhm.
3. ewÝ`mMo ì`ñV Vwåhr _m{hV H$é eH$Vm H$m ? Ooìhm EImÚm g§» òbm 0 Zo JwUbo AgVm
CËVa 1 òVo Aer H$moUVr Var n[a_ò  g§»`m Amho H$m.?

   ×   0 =    1  qH$dm  0  ×        = 1 --------?

1.3 JwUmH$mamMm ~oaOo da {dVaUJwUmH$mamMm ~oaOo da {dVaUJwUmH$mamMm ~oaOo da {dVaUJwUmH$mamMm ~oaOo da {dVaUJwUmH$mamMm ~oaOo da {dVaU

2 1 3, ,
5 2 4  `m VrZ n[a_ò  g§»`m ¿`m.

nS>Vmim H$é `m  
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = × + ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠
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S>mdr ~mOw = 2 1 3 2 2 3 2 5 10 1
5 2 4 5 4 5 4 20 2

+⎛ ⎞ ⎛ ⎞× + = × = × = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

COdr ~mOw   =  
2 1 2 3 2 6 4 6 10 1
5 2 5 4 10 20 20 20 2

+⎛ ⎞ ⎛ ⎞× + × = + = = =⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

    S>mdr ~mOw = COdr ~mOw

Aem àH$mao  
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

`m JwUY_m©bm JwUmH$mamMm ~oaOo da {dVaUmMm {Z`_ åhUVmV.
AmVm, Imbrb Mm nS>Vmi H$am.
2 1 3 2 1 2 3
5 2 4 5 2 5 4

⎛ ⎞ ⎛ ⎞× − = × − ×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 Amho H$m ?

Vwåhr H$m` {Z[ajU Ho$bo ? S>mdr ~mOw = COdr ~mOw
hmoVo H$m ?

`m JwUY_m©bm dOm~mH$s da {dVaUmMm {Z`_ åhQ>ë`m
OmVo. AmUIr H$mhr n[a_ò  g§»`mÀ`m OmoS>çm ¿`m Am{U
{dVaUmMm JwUY_m©Mm nS>Vmi H$am.
a, b Am{U c `m gd© n[a_ò  g§»`m gmR>r
AmnU Ago åhUw eH$Vmo H$m -

a (b + c)  = ab + ac
a (b − c)  =  ab – ac

  ho H$am.  ho H$am.  ho H$am.  ho H$am.  ho H$am.
Imbrb VŠVm nwU© H$am

g§»`m
g§d¥ËV H«$_{Zanoj gmhM ©̀ A{dH$maH$mMo ì`ñVmMo

AñVrËd AñVrËd
n[a_ò  g§»`m hmò — — — —

nwUm§©H$ hmò — — — —

nwU© g§»`m — — — hmò Zmhr

Z¡g{J©H$ g§»`m hmò — — — —

à¶ËZ H$am… {dVaUmMm dmna H$éZ ‘{hV H$am.

(1) 
7 3 7 9
5 10 5 10

⎧ − ⎫⎛ ⎞ ⎧ ⎫× + ×⎨ ⎬ ⎨ ⎬⎜ ⎟
⎝ ⎠ ⎩ ⎭⎩ ⎭

(2)  
9 93 19

16 16
⎧ ⎫ ⎧ ⎫× + × −⎨ ⎬ ⎨ ⎬
⎩ ⎭ ⎩ ⎭

~oaOoMm JwUY_©~oaOoMm JwUY_©~oaOoMm JwUY_©~oaOoMm JwUY_©~oaOoMm JwUY_©
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Imbrb VŠVm nwU© H$amImbrb VŠVm nwU© H$amImbrb VŠVm nwU© H$amImbrb VŠVm nwU© H$amImbrb VŠVm nwU© H$am
g§»`mg§»`mg§»`mg§»`mg§»`m  JwUmH$mamMm JwUY_© JwUmH$mamMm JwUY_© JwUmH$mamMm JwUY_© JwUmH$mamMm JwUY_© JwUmH$mamMm JwUY_©

g§d¥ËV H«$_{Zanoj gmhM ©̀ A{dH$maH$mMo ì`ñVmMo
AñVrËd AñVrËd

n[a_ò  g§»`m hmò — — — —

nwUm§©H$ — hmò — — —

nwU© g§»`m — — hmò — —

Z¡g{J©H$ g§»`m — — — hmò —

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1. gai énmV Úm.   2 3 6 13
5 7 5 7

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gmaIo N>oX Agboë`m AnwUmªH$mg EH$Ì R>oD$Z {Xboë`m AnwUmªH$mMr aMZm H$é.

2 3 6 13 2 3 6 13
5 7 5 7 5 7 5 7

− −⎛ ⎞ ⎛ ⎞+ + + = + − −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  
2 6 3 13
5 5 7 7

⎛ ⎞ ⎛ ⎞− + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ (~oaOoÀ`m H«$_{ZanojVoÀ`m {Z`_mZwgma)

=  
2 6 3 13

5 7
− −

+

=  
4 10 4 10

5 7 5 7
− − −

+ = −

=  
4 7 10 5 28 50 78

35 35 35
− × − × − − −

= =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: Imbrb n[a_ò  g§»`mMm ~oaOoMm ì`ñV {bhm.

(i)
2
7 (ii)

11
5

−
(iii)

7
13−

(iv)  
2
3

−
−

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i)
2
7   Mm ~oaOoMm ì`ñV  

2
7

−
 Amho.

H$maU  
2 2 2 2 0
7 7 7

− −⎛ ⎞+ = =⎜ ⎟
⎝ ⎠
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(ii)
11
5

−
  Mm ~oaOoMm ì`ñV 

11 11
5 5

−⎛ ⎞− =⎜ ⎟
⎝ ⎠

(iii)  
7
13−

 `m ~oaOoMm ì`ñV 7 7 7
13 13 13

−⎛ ⎞− = =⎜ ⎟⎝ ⎠− −

(iv)  
2
3

−
−

  Mm ~oaOoMm ì`ñV 
2 2
3 3

−⎛ / ⎞− = −⎜ ⎟−/⎝ ⎠

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3 :  
2 1 23 1 3
5 9 180 9 4

−
× + − × _m{hV H$am

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 2 1 23 1 3
5 9 180 9 4

−
× + − ×  =  

2 1 1 3 23
5 9 9 4 180

−
× − × +

(~oaOoÀ`m H«$_{ZanojVoÀ`m {Z`_mZwgma)

=   2 1 1 3 23
5 9 9 4 180

− −⎛ ⎞ ⎛ ⎞× + × +⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=    
1 2 3 23

9 5 4 180
− ⎛ ⎞+ +⎜ ⎟

⎝ ⎠
  ({dVaUmÀ`m {Z`_mZwgma)

=    
1 8 15 23
9 20 180

+⎛ ⎞− +⎜ ⎟
⎝ ⎠

=  1 23 23 23 23 0
9 20 180 180 180

−⎛ ⎞− + = + =⎜ ⎟⎝ ⎠
  (~oaOoÀ`m ì`ñVmÀ`m {Z`_mZwgma)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU  4:
9

2
− Am{U0 

5
18  À`m§ ì`ñVmMm JwUmH$ma ‘m{hV H$éZ Ë`m_Ü ò  

4
5

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 Mm ~oaOoMo

ì`ñV {_i{dbm Va CËVa H$m` {_iVo.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :
9

2
−

 Mm ì`ñV 
2

9
−

 Amho.

5
18   Mm ì`ñV 

18
5  Amho.

ì`ñVmMm JwUmH$ma  =  
1

2 18
9

−
×

/

2

4
5 5

−
=
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4
5

−⎛ ⎞
⎜ ⎟
⎝ ⎠

 Mm ~oaOoMm ì`ñV 4
5  Amho

Aem àH$mao JwUmH$ma + ~oaOoMm ì`ñV = 
4 4 0

5 5
−

+ =  (ì`ñV JwUY_©)

Aä`mgAä`mgAä`mgAä`mgAä`mg - 1.1

1.  Imbrb CXmhaUm_Ü ò Xe©{dbobo JwUY_© {bhm.

(i)
8 8 80 0
5 5 5

+ = = + (ii)
3 1 3 12 2 2
5 2 5 2

⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(iii)
3 3 31 1
7 7 7

× = = × (iv)
2 2 21 1

5 5 5
− − −⎛ ⎞ ⎛ ⎞× = = ×⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠

(v)
2 1 1 2
5 3 3 5

+ = + (vi)  
5 3 15
2 7 14

× =

(vii) 7a + (−7a)  =  0 (viii)
1 1x
x

× =  (x ≠ 0)

(ix) (2 ×.x) + (2 × 6)  =  2 × (x + 6)

2. ImbrbMo ~oaOoMm Am{U JwUmH$mamMm ì`ñV {bhm.

(i)    
3

5
−

(ii)   1 (iii)   0 (iv)   
7
9 (v)  −1

3. {aH$må`m OmJm ^am.

(i)  ( )1 12 1_____
17 5 17
− − −⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ = +⎜ ⎟ ⎜ ⎟ ⎜ ⎟

⎝ ⎠ ⎝ ⎠ ⎝ ⎠
(ii)  

2 2____
3 3

−
+ =

(iii)  
91 _____

11
× = (iv)   −12 + ( )5 6 512 ____

6 7 6
⎛ ⎞ ⎛ ⎞+ = − + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

(v)  ( ) 1 1 3 1 3_____ ____
2 3 4 2 4

⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + = × + ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(vi)   
16 16____
7 7

− −
+ =

−
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4.
2

11  bm  5
14
−

 À`m ì`ñV Zo JwUmH$ma H$am.

5.
2 7 1 45 3
5 6 3 11

⎛ ⎞ ⎛ ⎞× × + × ×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 ho gmoS>{dÊ`mgmR>r H$moUË`m JwUY_m©Mm dmna H$é eH$Vmo.
6. Imbrb nS>Vmi H$am.

5 1 3 5 1 3
4 2 2 4 2 2

− − − −⎛ ⎞ ⎛ ⎞+ + = + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

7.
3 7 2 2
5 3 5 3

− −⎛ ⎞ ⎛ ⎞+ + +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 `mMr nwZ©aMZm H$éZ gmoS>dm.

8. dOm~mH$s H$am.dOm~mH$s H$am.dOm~mH$s H$am.dOm~mH$s H$am.dOm~mH$s H$am.

(i)  
3
4  _YwZ 

1
3 (ii)  

32
13
−

 _YwZ 2 (iii)  −7 _YwZ 
4

7
−

9.
5

8
−

  _Ü ò H$moUVr g§»`m {_idbr Va 3
2

−
 òVo ?

10. XmoZ n[a_ò  g§»`mMr ~oarO 8 Amho. Oa Ë`mVrb EH$ g§»`m 5
6

−  Amho Va Xþgar _m{hV

H$am.
11. dOm~mH$s _Ü ò n[a_ò  g§»`m gmhM ©̀ AmhoV H$m ? ñnï> H$am.
12.  – (–x)  = x  gmR>r nS>Vmim H$am.

(i)   
2

15
x = (ii)  13

17
−

=x

13. {bhm -
(i) ~oaOoMm A{dH$maH$ Zgboë`m g§»`mMm g§M
(ii) ì`ñV Zgbobr n[a_ò  g§»`m
(iii) F$U n[a_ò  g§»`mMm ì`ñV

1.4 n[a_o` g§»`mZm g§»`m aofoda Xe©{dUo.n[a_o` g§»`mZm g§»`m aofoda Xe©{dUo.n[a_o` g§»`mZm g§»`m aofoda Xe©{dUo.n[a_o` g§»`mZm g§»`m aofoda Xe©{dUo.n[a_o` g§»`mZm g§»`m aofoda Xe©{dUo.
Jm`ÌrZo EH$ g§»`m aofm H$mT>br Am{U Ë`mda g§»`mMr IwU Ho$br.

g§»`m aofoda H$moUË`m g§»`mÀ`m g§MmMr IwU Ho$bobr Amho.?
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gwOmVm åhUmbr, “ Ë`m Z¡g{J©H$ g§»`m AmhoV.” na_oe åhUmbm, “Ë`m n[a_ò  g§»`m AmhoV”
Vwåhr H$moUmMo åhUZo _mÝ` H$amb?

g§»`m aofoda H$moUË`m g§»`mÀ`m g§MmMr IwU Ho$bobr Amho.?

Ë`m nwU© g§»`m AmhoV H$m n[a_ò  g§»`m AmhoV ?

`m aofoda H$moUË`m g§»`mÀ`m g§MmMr IwU Ho$bobr Amho.?

darb aofoda Vwåhr  −5 Am{U 3 _Yrb g§»`m _m{hV H$é eH$Vm H$m ?

darb aofoda Vwåhr 0 Am{U 1 qH$dm −1 Am{U 0 `m _Ü ò EImXr g§»`m nmhþ eH$Vm H$m?

 0 Am{U 1 À`m _Ü`^mJr 1
2  hr g§»`m Amho.

1 Am{U 2 À`m _Ü`^mJr 1 1
2  = 

3
2  ,   0 Am{U −1 À`m _Ü`^mJr 1

2
− ,

− 1Am{U −2 À`m _Ü`^mJr  1 31
2 2

− = −

g§»`m aofoda `m n[a_ò  g§»`mbm Imbrb à_mUo Xe©dw eH$Vm.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU  5: Imbrb g§»`m aofoda  A  Am{U  B IwU Ho$boë`m
{R>H$mUr H$moUVr n[a_ò  g§»`m Amho Vo AmoiIm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: òWo 0 Vo 1 `m EH$m ^mJmV 7 gma»`m ^mJmMr
{d^mJUr Ho$bobr Amho. 7 ̂ mJmn¡H$s 3 am ̂ mJ  A

Xe©{dV Amho. åhUwZ  A À`m {R>H$mUr 3
7 . Am{U B {R>H$mUr 5

7 .

1 2-1-2 03
2

− 1
2
− 1

2
3
2

g§»`m a of oda H$m oUVrhrg§»`m a of oda H$m oUVrhrg§»`m a of oda H$m oUVrhrg§»`m a of oda H$m oUVrhrg§»`m a of oda H$m oUVrhr

n[a_o` g§»`m Xe©dw eH$Vmo.n[a_o` g§»`m Xe©dw eH$Vmo.n[a_o` g§»`m Xe©dw eH$Vmo.n[a_o` g§»`m Xe©dw eH$Vmo.n[a_o` g§»`m Xe©dw eH$Vmo.

n[a_o` g§»`mVrb N> oXn[a_o` g§»`mVrb N> oXn[a_o` g§»`mVrb N> oXn[a_o` g§»`mVrb N> oXn[a_o` g§»`mVrb N> oX

åhUOo àË`oH$ ^mJmVrbåhUOo àË`oH$ ^mJmVrbåhUOo àË`oH$ ^mJmVrbåhUOo àË`oH$ ^mJmVrbåhUOo àË`oH$ ^mJmVrb

{d^mJboë`m gma»`m{d^mJboë`m gma»`m{d^mJboë`m gma»`m{d^mJboë`m gma»`m{d^mJboë`m gma»`m

^mJmMr g§»`m hm o` ho^mJmMr g§»`m hm o` ho^mJmMr g§»`m hm o` ho^mJmMr g§»`m hm o` ho^mJmMr g§»`m hm o` ho

bjmV `oVo. A§e åhUOobjmV `oVo. A§e åhUOobjmV `oVo. A§e åhUOobjmV `oVo. A§e åhUOobjmV `oVo. A§e åhUOo

Ë`m_Yrb {H$Vdm ^mJË`m_Yrb {H$Vdm ^mJË`m_Yrb {H$Vdm ^mJË`m_Yrb {H$Vdm ^mJË`m_Yrb {H$Vdm ^mJ

åhUwZ g_Om`MmåhUwZ g_Om`MmåhUwZ g_Om`MmåhUwZ g_Om`MmåhUwZ g_Om`Mm

1 2 3 4 5-1-2-3-4-5 0

1 2 3 4 5 60

A B

0 1
7

7
=
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: g§»`maofoda 5
8  bm Xe©dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

0 Am{U 1 À`m _YmV 5
8  Amho

åhUwZ g§»`m aofobm  
5
8  h hm N>oXm{YH$ AnwUmªH$ 0  Am{U 1 À`m _YmV gma»`m

8 ^mJmV  (N>oX) {d^mJm.  
5
8 `m nm{hOo Agboë`m n[a_ò  g§»`mgmR>r 0 nmgwZ

5 ì`m ^mJmda (A§e)  
5
8 . åhUwZ IwU H$am

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: g§»`m aofoda 29
6  Xe©dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

29
6

 =  
54
6

 =  
54
6

+ . ho g§»`m aofoda 4 Am{U 5 À`m _YmV Amho. g§»`m aofobm
4 Am{U 5 À`m _YmV gma»`m 6 ^mJmV (N>oX) {d^mJm.
4 nmgwZ 5 ì`m ^mJmda  (n[a_ò Mm A§e) IwU H$am.
29
6 nm{hOo Agboë`m n[a_ò  g§»`mMo ñWmZ ho Amho.

 à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
g§»`maofoda AjamZr IwU Ho$boë`m q~XþgmR>r n[a_ò  g§»`m {bhm.

(i)

(ii)

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

(i) g§»`m aofoda  13
5

−  Xe©dm

-17
4

− 2
4

−? ? ? 0

RS Q P

?

54

29
6

10 5
8 8

8
⎛ ⎞=⎜ ⎟
⎝ ⎠

0
5

2
5

3
5

6
5

9
5

? ? ? ? ? ?
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23n[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`m

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

1.5 XmoZ n[a_o` g§»`m _Yrb n[a_o` g§»`mXmoZ n[a_o` g§»`m _Yrb n[a_o` g§»`mXmoZ n[a_o` g§»`m _Yrb n[a_o` g§»`mXmoZ n[a_o` g§»`m _Yrb n[a_o` g§»`mXmoZ n[a_o` g§»`m _Yrb n[a_o` g§»`m

Imbrb Mo {Z[ajU H$am.Imbrb Mo {Z[ajU H$am.Imbrb Mo {Z[ajU H$am.Imbrb Mo {Z[ajU H$am.Imbrb Mo {Z[ajU H$am.

1 Am{U 5 _Yrb Z¡g{J©H$ g§»`m 4,3,2 AmhoV.

1 Am{U 2 À`m _YmV H$moUVm Var Z¡g{J©H$ g§»`m Amho H$m ?

 −4 Am{U 3 _Yrb nwUmªH$ −3, −2, −1, 0, 1, 2. AmhoV. −2 Am{U–1À`m _Yrb nwUmªH$ {bhm.? XmoZ

bmJmonmQ> ̀ oUmè`m nwUmªH$mÀ`m _YmV AmnU AOwZ nwUmªH$ _m{hV H$é eH$V Zmhr.nU H$moUË¶mhr

bmJmonmQ> ¶oUmè¶m XmoZ nwUmªH$mÀ¶m ‘YmV AmnU n[a‘o¶ g§»¶m {bhþ eH$Vmo.

2 Am{U 3 _Yrb n[a_ò  g§»`m {bhþ `m.

 Oa a Am{U b ho XmoZ n[a_ò  g§»`m Agob Va 2
a b+

  (`mbm AmnU a Am{U bMr gamgar gwÜXm

åhUw eH$Vmo.) hr Ë`m_Yrb n[a_ò  g§»`m hmò . åhUwZ  
2 3 5

2 2
+

=   ho 2 Am{U 3 _Yrb n[a_ò

g§»`m hmò .Aem n«H$mao

AmVm, 2 Am{U 
5
2  _Yrb n[a_ò  g§»`m ho    

5 92 9 1 92 2 .
2 2 2 2 4

+
= = × =  Amho.

Aem àH$mao

                         2 <  
9
4  <  

5
2  < 3

nwÝhm  2 Am{U  
9
4   Mr gamgar   

9 172 174 4
2 2 8

+
= =

åhUwZ   2 < 
17
8  <  

9
4  <  

5
2  < 3  `m àH$mao H$moUË`mhr XmoZ g§»`m _Ü ò AmnU g§»`m R>odV nwT>o

OmD$ eH$Vmo. Vgo Va, XmoZ n[a_ò  g§»`mÀ`m _YmV AZ§V n[a_ò  g§»`m AmhoV.

2 35
2

2 35
2

9
4

2 35
2

9
4

17
8

2 <  
5
2   < 3.
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24 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

Xþgar nÜXV…Xþgar nÜXV…Xþgar nÜXV…Xþgar nÜXV…Xþgar nÜXV…

gamgar nÜXVr ìXmam  5
10  Am{U  

9
10  _Ü ò Vwåhr e§̂ a n[a_ò  g§»`m {bhþ eH$Vm H$m?

nÜXV Iwn _moR>r Agë`m_wio Vwåhmbm ho AdKS> dmQ>ob.
òWo Vw_À`m gmR>r EH$ Xþgar nÜXV {Xbobr Amho.

Amnë`mbm _m{hV Amho.   5 6 7 8 9
10 10 10 10 10

< < < <

òWo  5
10  Am{U 

9
10  _YmVrb AmnU \ ŠV VrZ n[a_ò  g§»`m {b{hbmo.

nU Oa AmnU g_Obobr  5
10  = 

50
100  Am{U   

9
10  = 

90
100

AmVm  50
100  Am{U  

90
100  _Yrb n[a_ò  g§»`m

5
10  = 

50
100  < 

51
100  < 

52
100   <  

53
100  < ....... < 

89
100  <

90
100  = 

9
10

`mM à_mUo,Oa AmnU Ago g_Obmo.
5

10  = 
500

1000   Am{U  
9

10  = 
900
1000

åhUwZ  
5

10  = 
500

1000  < 
501

1000  < 
502

1000  < 
503

1000 <............. < 
899

1000  < 
900

1000  = 
9

10

`màH$mao Amnë`mbm OodT>çm n[a_ò  g§»`m nm{hOo VodT>o R>odV AmnU nwT>o OmD$ eH$Vmo.

5
10

6
10

7
10

8
10

9
10

= =
5

10
50

100
51

100
52

100
53

100
88

100
89

100
9

10
90

100

=
5

10
500

1000
501

1000
502

1000
503

1000
897

1000
898

1000
899

1000
900

1000
9
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25n[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`m

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: −3 Am{U 0 À`m _YmVrb H$moUË`mhr nmM n[a_ò  g§»`m {bhm.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: −3 = 
30
10

−    Am{U  0 =  
0

10

-3 Am{U 0 _Yrb 29 28 27 2 1, , ,........., ,
10 10 10 10 10

− − − − −

`m n¡H$s AmnU H$moUVohr nmM KoD$ eH$Vmo.
Aä`mgAä`mgAä`mgAä`mgAä`mg - 1.2

1. g§»`m aofoda `m g§»`m Xe©dm

(i)  
9
7 (ii)  

7
5

−

2. g§»`m aofoda  2 5 9, ,
13 13 13

−
− , Xe©dm

3.
5
6  nojm bhmZ Agboë`m nmM n[a_ò  g§»`m {bhm

4.  -1 Am{U 2 À`m _YmVrb 12 n[a_ò  g§»`m {bhm.

5.
2
3  Am{U  

3
4  `m _Yrb n[a_ò  g§»`m {bhm.

[gwMZm … gmaIo N>oX Agbobo n[a_ò  g§»`m gwédmVrbm {bhm.]

6.
3
4

−  Am{U 
5
6  `m _YmVrb Xhm n[a_ò  g§»`m _m{hV H$am.

1.6 n{a_o` g§»`mZm Xem§emV Xe©{dUo.n{a_o` g§»`mZm Xem§emV Xe©{dUo.n{a_o` g§»`mZm Xem§emV Xe©{dUo.n{a_o` g§»`mZm Xem§emV Xe©{dUo.n{a_o` g§»`mZm Xem§emV Xe©{dUo.

Amnë`mbm _m{hV Amho H$s, àË òH$ n[a_ò  g§»`m 
p
q   À`m énmV AgVo OoWo q ≠  0 Am{U p, q

nwUmªH$ AmhoV. n[a_ò  g§»`mZm Xem§e énmV H$go XmIdw eH$Vmo Vo nmhþ `m.
^mJmH$ma nÜXVrZo n[a_ò  g§» òbm Xem§emV énm§Va H$aUo.

g_Om 25
16  hr n[a_ò  g§»`m Amho.
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26 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

nm`arnm`arnm`arnm`arnm`ar1: A§embm N>oXmZo ^mJm

nm`arnm`arnm`arnm`arnm`ar2: ^mJmH$ma H$aUo Vmo n ª̀V Mmbw R>odm. Omo n ª̀V ~mH$s hm ^mOH$m

nojm bhmZ òUma Zmhr

nm`arnm`arnm`arnm`arnm`ar3: ^mJmH$mam À¶m eodQ>À`m A§H$mÀ`m Z§Va Xem§e q~Xþ R>odm.

nm`arnm`arnm`arnm`arnm`ar4:  ^mÁ`m _Ü ò COì`m ~mOwbm Xem§e XoD$Z ewÝ` R>odm VgoM ~mH$s _Ü ò

gwÜXm 0 R>odm

nm`arnm`arnm`arnm`arnm`ar 5:4 Wr nm`ar nwÝhm nwÝhm H$aV amhm Omo n ª̀V ~mH$s ewÝ` Zmhr
qH$dm nm{hOo Agbobo Xem§e ñWi {_iV ZmhrV.

åhUwZ 25
16  = 1.5625

g_Om  17
5

5 17.0 (3.4
15
20
20
0

åhUwZ  
17 3.4
5

=

1 13 8 1974, , ,
2 25 125 10  `m§Zm Xem§e énmV XmIdm Am{U Ë`m§À`m qH$_Vr {bhm.

òWo n[a_ò  g§» òÀ`m Xem§e ^mJmV A§H$mMr g§»`m {g_rV Amho. Ago Amnë`m bjmV
Ambo. Aem Xem§eZm AZmd¥ËVr Xem§e åhUVmV.

Amd¥ËVr Xem§e Amd¥ËVr Xem§e Amd¥ËVr Xem§e Amd¥ËVr Xem§e Amd¥ËVr Xem§e ( nwÝhm nwÝhm `oUmao Xem§e nwÝhm nwÝhm `oUmao Xem§e nwÝhm nwÝhm `oUmao Xem§e nwÝhm nwÝhm `oUmao Xem§e nwÝhm nwÝhm `oUmao Xem§e )

 g_Om 5
3  hr EH$ n[a_ò  g§»`m

16 25 (1
16

9

16 25.0000 (1.5625
16
90
80
100
96
40
32
80
80
0

16 25.0 (1.
16

90
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27n[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`m

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

^mJmH$ma nÜXVrZo

åhUwZ   
5 1.666...
3

= `mbm AmnU  
5 1.6
3

=  Ago {bhþ eH$Vmo ‘6’ daMm

aofmI§S> ho Amd¥ËVr Xem§e Xe©{dVo.darb ^mJmH$mamV Amnë`mbm Ago

bjmV òVo H$s, VrM ~mH$s nwÝhm nwÝhm òV

Amho Am{U VgoM ^mJmH$mam _Ü ò 6 hm A§H$ nwÝhm nwÝhm òV Amho.

 
1
7  ho n[a_ò  g§»`m Amho.

^mJmH$ma nÜXVrZo

1
7  = 0.142857142857....

1 0.142857
7

= .  142587 daMm ~ma ho Xe©dV Amho

H$s, `mV g§»`m H«$_mZo nwÝhm nwÝhm òV AmhoV.d[ab CXmhaUo n[a_ò  g§» òÀ`m Amd¥ËVr
Xem§emÀ`m énmV Xe©{dÊ`mgmR>r ñnï>rH$aU XoVo qH$dm AmnU Ë`m§Zm nwÝhm nwÝhm òUmao Amd¥ËVr
Xem§e åhUVmo.

1
3  , 

17
6 ,

11
9  Am{U 

20
19  `mV Xem§e énmV Xe©{dÊ`mMm à`ËZ H$am.

1
3  =      

17
6  =        

11
9   =        

20
19   =    

3 5.000 (1.666
3
20
18
20
18
20
18

2

7 10.00000000(0.14285714
7
30
28
20
14
60
56
40
35
50
49
10

7
30
28
2
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28 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

^mJmH$ma nÜXVrZo H$mhr n[a_ò  g§»`m§Zm Ooìhm AmnU Xem§e énmV Xe©{dÊ`mMm
n«̀ ËZ H$aVmo Voìhm Amnë`mbm Ago _m{hV hmoVo H$s hm ^mJmH$ma Ho$ìhmhr g§nUma Zmhr.
^mJmH$ma _Ü ò {VM ~mH$s nwÝhm nwÝhm H$mhr nm`è`m Z§Va òVo Ë`m_wio Ago KS>Vo. `m g§X^m©V
^mJmH$ma _Ü ò A§H$mMm g§M gma»`m H«$_mZo nwÝhm nwÝhm òVo.

CXm. 0.33333------.= 0.3

0.12757575---------= 0.12 75

123.121121121121----------= 123.121

5.678888-----------= 5 .6 78  BË`mXr
Aem Xem§emZm Amd¥ËVr Xem§e qH$dm nwÝhm nwÝhm òUmao Xem§e åhUVmV. Amd¥ËVr Xem§e _Ü ò
nwÝhm nwÝhm òUmè`m A§H$mÀ`m g§Mmbm AdYr åhUVmV.

CXmhaU,
0.3333 ...... = 0. 3  òWo AdYr  3 Amho.
0.12757575 .... = 0.12 75 òWo AdYr 75 Amho.
Amd¥ËVr Xem§emÀ`m AdYr _Yrb A§H$mÀ`m g§» òbm XmobZm§H$ åhUVmV.
CXmhaU,
0.3333 ...... = 0. 3  òWo XmobZm§H$ 1 Amho
0.12757575 .... = 0.12 75 òWo XmobZm§H$ 2 Amho.
0.23143143143.......Mr AmdYr = _______  XmobZm§H$ = _______

125.6788989 .........Mr AmdYr = _______  XmobZm§H$ = _______

{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. Imbrb Xem§e énmV Xe©dm

(i)
7
5  ,   

3
4 ,   

23
10 , 

5
3 ,  

17
6 ,

22
7

(ii) darb _Ü ò H$moUVo Amd¥ËVr Xem§e Amho Am{U H$moUVo AZmd¥ËVr Xem§e AmhoV ?

(iii) darb n[a_ò  g§»`mÀ`m N>oXmbm _wi g§»`mÀ`m JwUmH$mamÀ`m énmV {bhm.

(iv) darb n[a_ò  g§»`mÀ`m N>oXmbm Oa 2 Am{U 5 À`m ì`Vr[aŠV _wi ^mOH$ Zgoc
Va Vwåhr H$m` {Z[ajU Ho$bmV ho gm§Jm ?
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29n[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`mn[a_`o g§»`m

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

1.7 Xem§embm n[a_o` g§»`mV énm§Va H$am.Xem§embm n[a_o` g§»`mV énm§Va H$am.Xem§embm n[a_o` g§»`mV énm§Va H$am.Xem§embm n[a_o` g§»`mV énm§Va H$am.Xem§embm n[a_o` g§»`mV énm§Va H$am.
1.7.1 AZmd¥ËVr Xem§emZm n[a_o` g§»`oV énm§VaAZmd¥ËVr Xem§emZm n[a_o` g§»`oV énm§VaAZmd¥ËVr Xem§emZm n[a_o` g§»`oV énm§VaAZmd¥ËVr Xem§emZm n[a_o` g§»`oV énm§VaAZmd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va
15.75 ho EH$ Xem§e g§»`m Amho.
nm`arnm`arnm`arnm`arnm`ar 1: {Xboë`m g§»`m _Ü ò Xem§emMr g§»`m _m{hV H$aUo.15.75 _Ü ò 2 è`m

ñWimda Amho.
nm`arnm`arnm`arnm`arnm`ar 2: {Xboë`m Xem§em_Ü ò Á¶m ñWimda Xem§e Amho VodT>o ewÝ` 1À`m g_moa R>odm.
nm`arnm`arnm`arnm`arnm`ar 3: nm¶ar XmoZ ‘Ü¶o Amcoë¶m g§»¶ocm {Xcoë¶m Xem§emZo JwUZo Am{U ^mJZo.

15.75 × 
100
100  =  

1575
100

nm`arnm`arnm`arnm`arnm`ar 4: darb n[a_ò  g§» òbm g§jrßV énmV H$aUo.
1575 1575 5 315 5 63
100 100 5 20 5 4

÷ ÷
= = =

÷ ÷

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: Imbrb àË òH$ Xem§embm  
p
q   À`m énmV Xe©dm

(i)  0.35 (ii)  −8.005 (iii)  2.104

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (i)  
35 35 5 70.35

100 100 5 20
÷

= = =
÷

(ii)  8005 8005 5 16018.005
1000 1000 5 200
− − ÷ −

− = = =
÷

(iii)  2104 2104 4 526 2 2632.104
1000 1000 4 250 2 125

÷ ÷
= = = =

÷÷

1.7.2 Amd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va…Amd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va…Amd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va…Amd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va…Amd¥ËVr Xem§emZm n[a_o` g§»`oV énm§Va…
Imbrb CXmhaUm ìXmao énm§VamÀ`m nÜXVrMr MMm© H$é `m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: Imbrb àË òH$ Xem§embm n[a_ò  g§» òV Xe©dm
(i)  0.4 (ii)  0.54 (iii)  4.7

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ (i): 0.4

g_Om   x = 0.4

⇒   x = 0.444 ... ----------------(i)

òWo Xem§emMo XmobZm§H$ EH$ Amho.
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30 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

{Z[ajU H$am
40.4
9

=

50.5
9

=

540.54
99

=

7450.745
999

=

(i) À¶m XmoÝhr ~mOwbm AmnU 10 Zo JwUw Va Amnë`mbm {_iVo.
10x = 4.44 .... ----------------(ii)

(ii) ‘YwZ (i) dOm H$éZ
10 x = 4.444......
    x =  0.444......

9x   =  4.000......

    
4
9

x =

åhUwZ   40.4
9

=

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ (ii): 0.54

g_Om  x = 0.54
⇒  x = 0.545454....   ------------------ (i)
òWo Xem§emMo XmobZm§H$ XmoZ Amho.

åhUwZ AmnU (i) À`m XmoÝhr ~mOwbm 100 Zo JwUw Va Amnë`mbm {_iVo.
100x = 54.5454....   ------------------- (ii)
 (ii) _YwZ  (i) dOm H$é.
100x = 54.5454 ......
      x =   0.5454  .....

99x   = 54.0000......

54
99

x =  åhUwZ  
540.54
99

= .

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$(iii) : 4.7
g_Om  x = 4.7
x = 4.777.... ---------------- (i)
òWo Xem§emMo XmobZm§H$ EH$ Amho.

åhUwZ(i) À`m XmoÝhr ~mOwbm 10 Zo JwUw Va Amnë`mbm {_iVo.
10x = 47.777.... ---------------- (ii)
(ii) _YwZ  (i) dOm H$é.
10x = 47.777 .....
    x =   4.777  .....
  9x = 43.000.....
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43
9

x = åhUwZ  
434.7 .
9

=

n¶m©¶r nÜXV 4.7 = 4 0.7+

=
74
9

+

=
9 4 7

9
× +

4.7 =
43
9

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: 15.732  `m {_l Amd¥ËVr Xem§embm 
p
q  À`m ñdénmV Xe©dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om 15.732x =

x =15.7323232....  ---------------(i)

òWo XmoZ A§H$ 32 ho nwÝhm nwÝhm òV AmhoV.
åhUwZ darb Xem§emMo XmobZm§H$ XmoZ Amho.
åhUwZ(i) À`m XmoÝhr ~mOwbm 10 Zo JwUw Va Amnë`mbm {_iVo
100 x = 1573.2323....  -------------(ii)

(ii) _YwZ  (i) dOm H$é.
100 x = 1573.232323....

       x =    15.732323....

 99 x =  1557.50

    x =
1557.5 15575

99 990
=

= 15.732   
15575

990
=

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

0.9, 14.5  Am{U 1.24    `m Xem§emZm n[a_ò  g§» òV énm§Va H$am. `m nÜXVr ì`Vr[aŠV AOwZ
Xþgar H$moUVr Var gmonr nÜXV Vwåhr _m{hV H$é eH$Vm H$m ?
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Aä`mgAä`mgAä`mgAä`mgAä`mg  - 1.3

1. àË òH$ Xem§embm 
p
q  À`m énmV Xe©dm.

(i)  0.57 (ii)  0.176 (iii)  1.00001 (iv)  25.125

2. àË òH$ Xem§embm n[a_ò  énmV  ( 
p
q  ) Xe©dm

(i)  0.9 (ii)  0.57 (iii)  0.729 (iv)  12.28

3. _m{hV H$am (x + y)  ÷ (x − y) Oa

(i)  
5 3,
2 4

x y= = − (ii)  
1 3,
4 2

x y= =

4. 13
5

−   Am{U  12
7

 `m JwUmH$mamZo  13
7

−  Am{U 
1
2

−  `m ~oaOobm ^mJm.

5. Oa EH$m g§»`mMm  2
5

 Ë`mM g§» òMm 1
7
nojm 36 Zo OmñV Amho Va Vr g§»`m _m{hV H$am.

6. 11 _rQ>a bm§~ Agboë`m XmoarVwZ 32
5
_r. Am{U 33

10
_r. À`m XmoZ VwH$S>o H$mnbo. Cabobr

Xmoar {H$Vr bm§~rMr Amho ?

7.
27
3  _rQ>a H$nS>çmMr qH$_V 312

4  én ò Amho Va àË òH$ {_Q>aMr qH$_V {H$Vr.

8. 18 
3
5 _r.bm§~r Am{U 8 2

3  _r é§Xr Agboë`m Am`VmH¥$Vr ~JrÀ`mMo joÌ\i _m{hV H$am.

9.
33
16

−  `m g§» òbm H$moUË`m g§» òZo ^mJbo Va 11
4

−  {_iVo ?

10. 64 _rQ>a H$nS>çmV gma»`m AmH$mamMo Oa 36 n°Q> V`ma hmoVmV. Va àË òH$ n°Q> bm {H$Vr
H$nS>çmMr Amdí`H$Vm Amho.?

11. 0.363636 .... ¶m Amd¥Îmr Xem§emcm Oa p
q ¶m gmÜ¶m AnwUm©§H$mV {c{hco AgVm p + q

Mr qH$‘V ‘m{hV H$am.
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AmnU H$m` MMm© H$obmo.AmnU H$m` MMm© H$obmo.AmnU H$m` MMm© H$obmo.AmnU H$m` MMm© H$obmo.AmnU H$m` MMm© H$obmo.

1. ~oarO,dOm~mH$s Am{U JwUmH$maÀ¶m {H«$`m_Ü ò n[a_ò  g§»`m g§d¥ËV Amho.
2. ~oarO Am{U JwUmH$mamÀ`m {H«o$ ò _Ü ò.
(i) n[a_o` g§»`m gmR>r H«$_{Zanoj
(ii) n[a_o` g§»`m gmR>r gmhM`©
3. n[a_ò  g§»`mgmR>r ewÝ` ho ~oaOoMo A{dH$maH$ Amho.
4. n[a_ò  g§»`mgmR>r EH$ ho JwUmH$mamMm A{dH$maH$ Amho.
5. n[a_ò  g§»`mMo ~oaOoMo ì`ñV F$U AgVo Am{U F$U Mo YZ AgVo.
6. n[a_ò  g§»`mMo JwUmH$ma ì`ñV `m Ë`m g§» òMo ì`ñV AgVo.
7. a,b Am{U c `m n[a_ò  g§»`mMo {dVaU

a ( b + c ) = ab + ac Am{U a ( b – c ) = ab – ac

8.  g§»`m aofoda n[a_ò  g§»`m Xe©dw eH$Vmo.
9. {Xboë`m XmoZ n[a_ò  g§»`m À`m _Ü ò AZ§V n[a_ò  g§»`m AgVmV. XmoZ

n[a_ò  g§»`mÀ`m _Yrb n[a_ò  g§»`m _m{hV H$aÊ`mgmR>r Amnë`mbm
gamgar H$mT>Ê`mè`m nÕVrMr _XV hmoVo.

10. n[a_ò  g§»`mMo Xem§e EH$ Va Amd¥ËVr Xem§e énmV AgVmV Zmhr Va
AZmd¥ËVr Xem§e énmV AgVmV.

 an À¶m gwÌmMm A§XmO H$am. Vw‘À¶m AZw‘mZmMo Ñî¶‘mZ g‘W©Z H$aÊ¶mgmR>r Imcrc
{Xcoë¶m nmoQ>̂ mJ nmS>coë¶m EH$H$ Mm¡agmMm Cn¶moJ H$am.

gwMZmgwMZmgwMZmgwMZmgwMZm : 1 2 3
1 1 1 1 1 1, , .........
2 2 4 2 4 8

a a a= = + = + +   
1 1 1....
2 4 2n na = + + +

1 2 3
1 1 11 , 1 , 1 .........
2 4 8

a a a= − = − = −    Va an = ?

1

1
1
2

1
4

1
8

1
16
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2.0 n[aM¶n[aM¶n[aM¶n[aM¶n[aM¶
gmJa Am{U bVm g§»¶mer IoiV AmhoV. gmJa bVmg åhUbm …
‘r EH$ g§»¶mMm {dMma H$arV Amho. ‘r Ë¶mMr XwßnQ> H$éZ Ë¶mVwZ
7 dOm Ho$ë¶mg ‘bm 35 hr g§»¶m Ambr. ‘r ‘ZmV Yabobr g§»¶m
Vw gm§Jw eH$Vmog H$m¶?
bVmZo WmoS>m doi {dMma H$éZ CËVa {Xbo. Vwåhr gþÜXm Vo
CËVa gm§Jw eH$Vm H$m?
Mbm bVmZo H$go CËVa {Xbo nmhþ ¶m.
g‘Om Vr g§»¶m ‘x’.  Amho. Ë¶mMr XþßnQ> Ho$ë¶mg ‘2x’ ¶oVo.
Z§Va Ë¶mVwZ 7 H$mTw>Z Q>mH$Uo åhUOoM ‘2x’ ‘YwZ 7 dOm H$aUo
dOm~mH$s Ho$ë¶mZ§Va 2x − 7 ¶oVo.
na§Vw gmJa Zwgma Vr g§»¶m ~amo~a Amho. 35
          ⇒   2x − 7 = 35
               ∴     2x = 35 + 7 (7 bm COdrH$S>o Zoë¶mg)

           2x = 42

       ∴  
42
2

x =     (2 bm COdr H$S>o Zoë¶mg)

        ∴  x  = 21

∴  gmJaZo ‘ZmV Yabobr g§»¶m 21 Amho.
‘mJrb dJm©V  2x − 7 = 35 ho g‘rH$aUmMo EH$ CXmhaU Amho. ho AmnU {eH$bmo. darb

nÜXVrZwgma ho g‘rH$aU gmoS>{dbo AgVm gmJaZo ‘ZmV Yabobr g§»¶m bVm g‘W©nUo ‘m{hV
H$é eH$Vo.¶m YS>çmV AmnU Amnë¶m {OdZmV EH$m MbmVrb aofr¶ g‘raH$Uo, gmYr
g‘rH$aUo gmoS>{dÊ¶mÀ¶m nÜXVr Am{U Ë¶m§Mo Cn¶moOZ ¶m ~Ôb MMm© H$é ¶m.
Mbm, AmnU g‘rH$aUmMr g§jrßV nUo COiUr H$é ¶m …Mbm, AmnU g‘rH$aUmMr g§jrßV nUo COiUr H$é ¶m …Mbm, AmnU g‘rH$aUmMr g§jrßV nUo COiUr H$é ¶m …Mbm, AmnU g‘rH$aUmMr g§jrßV nUo COiUr H$é ¶m …Mbm, AmnU g‘rH$aUmMr g§jrßV nUo COiUr H$é ¶m …

(i) ~¡{OH$ g‘rH$aU ho ~¡{OH$ nXmdbrÀ¶m ~amo~a Amho.
 Á¶m‘Ü¶o Mb Am{U pñWam§H$ ¶m§Mm g‘mode Amho.

EH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUo

YS > mY S > mY S > mY S > mY S > m 2

2x − 7  =   35

S>mdr ~mOw    COdr ~mOw

¶w³Vr

eodQ>Mo CËVa ¿¶m. Ë¶mV 7 ‘ridm

Am{U Amboë¶m CËVamMo AY} H$am.

gwMZm

Ooìhm nXo EH$m ~mOw H$Sw>Z Xwgè¶m ~mOwH$S>o

Zobr OmVo Voìhm

‘+’ amer ‘−’ hmoVo
‘−’ amer ‘+’ hmoVo
‘×’ amer ‘÷’ hmoVo
‘÷’ amer ‘×’ hmoVo
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(ii) Ë¶mV ~amo~a {MÝh AgVo.
(iii) ~¡{OH$ nXmdbrÀ¶m ~amo~a {MÝhmÀ¶m S>mì¶m ~mOwg

S>mdr ~mOw Ago åhUVmV.
(iv) ~¡{OH$ nXmdbrÀ¶m ~amo~a {MÝhmÀ¶m COì¶m ~mOwg

 COdr ~mOw Ago åhUVmV.
(v)    g‘rH$aUmV S>mì¶m ~mOwÀ¶m qH$‘Vr Am{U COì¶m

   ~mOwÀ¶m {H$§‘Vr g‘mZ AgVmV. ho MbmÀ¶m H$mhr
{d{eï> qH$‘VrgmR>r gË¶ hmoVo. ¶mbmM g‘rH$aUmMm CH$b Ago
åhUVmV.
2.1   aofr¶ g‘rH$aUo.aofr¶ g‘rH$aUo.aofr¶ g‘rH$aUo.aofr¶ g‘rH$aUo.aofr¶ g‘rH$aUo.
Imbrb g‘raH$Uo ¿¶m.
(1)  2x − 7 = 35 (2)  2x + 2y = 48 (3)  4x − 1= 2x + 5 (4)  x2 + y = z

(1), (2) Am{U (3) g‘rH$aUmV H$moQ>r EH$ Amho. åhUwZ Ë¶m§g aofr¶ g‘rH$aUo Ago
åhUVmV.(4) ‘Ü¶o g‘rH$aUmMm H$moQ>r EH$ Zgë¶m‘wio Vo aofr¶ g‘rH$aU hmoV Zmhr.
åhUwZ  (1), (2) Am{U  (3) hr aofr¶ g‘rH$aUmMr CXmhaUo AmhoV. 4 ¶m g‘rH$aUmMm
H$moQ>r EH$ Zgë¶m‘wio Vo aofr¶ g‘rH$aU hmoV Zmhr.

ho H$am…ho H$am…ho H$am…ho H$am…ho H$am…
Imbrb n¡H$s H$moUVr aofr¶ g‘rH$aUo AmhoV.
(i)  4x + 6 = 8 (ii)  4x − 5y = 9 (iii)  5x2 + 6xy − 4y2 = 16

(iv)  xy + yz + zx = 11 (v)  3x + 2y − 6 = 0 (vi)  3 = 2x + y

(vii)  7p + 6q + 13s = 11

2.2 gmYr g‘rH$aUo qH$dm EH$ McmVrc aofr¶ g‘rH$aUo:gmYr g‘rH$aUo qH$dm EH$ McmVrc aofr¶ g‘rH$aUo:gmYr g‘rH$aUo qH$dm EH$ McmVrc aofr¶ g‘rH$aUo:gmYr g‘rH$aUo qH$dm EH$ McmVrc aofr¶ g‘rH$aUo:gmYr g‘rH$aUo qH$dm EH$ McmVrc aofr¶ g‘rH$aUo:

Imbrb g‘rH$aUo ¿¶m.
(i)  2x – 7 = 35 (ii) 4x – 1 = 2x + 5 (iii) 2x + 2y = 48

AmnU AmVmM {eH$bmo H$s hr aofr¶ g‘rH$aUo AmhoV. àË¶oH$ g‘rH$aUmVrb EHw$U Mbm§Mo
{Z[ajU H$am.

2x − 7 =  35 gË¶ Amho
\³V   x =  21 gmR>r
åhUOoM, Oa  x
=  21
 S>mdr ~mOw=  2x − 7

=  2× 21 − 7
=  35
=  COdr ~mOw

∴ CH$c x  =  21
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(i) Am{U (ii) hr EH$ Mbm§Vrb aofr¶ g‘rH$aUm§Mr CXmhaUo AmhoV. na§Vw (iii)g‘rH$aUmV ‘x’
Am{U ‘y’. hr XmoZ Mbo AmhoV. åhUwZ ¶mg XmoZ McmMr aofr¶ g‘rH$aUo åhUVmV.
AemàH$mao ax + b = 0 qH$dm ax = b ¶oWo a, b ho XmoZ pñWam§H$ AmhoV, Am{U a ≠  0 Agë¶mg Ë¶mg
EH$ MbmVrb aofr¶ g‘rH$aUo qH$dm gmYr g‘rH$aUo åhUVmV.

ho H$am…ho H$am…ho H$am…ho H$am…ho H$am…

Imbrb n¡H$s H$moUVr gmYr g‘rH$aUo AmhoV?
(i)  3x + 5 = 14 (ii)  3x − 6 = x + 2 (iii)  3 = 2x + y

(iv) 3
x

 + 5 = 0 (v) x2 + 5x + 3 = 0 (vi)  5m − 6n = 0

(vii)  7p + 6q +13s = 11 (viii)  13t − 26 = 39

2.3 EH$m ~mOwg Mb AgUmar gmYr g‘rH$aUo gmoS>{dUo.EH$m ~mOwg Mb AgUmar gmYr g‘rH$aUo gmoS>{dUo.EH$m ~mOwg Mb AgUmar gmYr g‘rH$aUo gmoS>{dUo.EH$m ~mOwg Mb AgUmar gmYr g‘rH$aUo gmoS>{dUo.EH$m ~mOwg Mb AgUmar gmYr g‘rH$aUo gmoS>{dUo.

gmYr g‘rH$aUo gmoS>{dÊ¶mÀ¶m nÜXVrMr COiUr H$é ¶m (EH$ ~mOwg Mb Agbobr.) ¶mM
nÜXVrMm dmna H$éZ bVmZo H$moS>o gmoS>dwZ gmJaZo ‘ZmV Yabobr g§»¶m gm§JrVbr.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: 3y + 39 =8  g‘rH$aU gmoS>dm
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: {Xbobo g‘rH$aU : 3y + 39= 8

3y   =  8 – 39 (39 bm COì¶m ~mOwbm Zoë¶mg)
3y  =  –31

y  =  
31
3

−
  (3 bm S>mì¶m ~mOwbm Zoë¶mg)

∴ 3y + 39 = 8 Mm CH$b  y =  
31
3

−
 Amho.

Vwåhr CH$b (
31
3

−
) hr n[a‘¶o g §»¶m Amho. ho

bjmV Ambo H$m.

VnmgUrVnmgUrVnmgUrVnmgUrVnmgUr:  COdr ~mOw  = 3y + 39 = 3 (
31
3

−
) + 39 = –31 + 39 = 8 S>mdr ~mOw

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU  2:  
7 p 11
4

− = gmoS>dm.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 7 p 11
4

− =

Iao qH$dm ImoQ>o gm§Jm.? Vw‘Mo
CËVa ñnîQ> H$am ?

g‘rH$aU gmoS>{dVm§Zm H$mì¶mZo
Imbrb àH$mao Hobr.
3x + x + 5x = 72
9x = 72   x = 72 × 9 = 648

{VZo Hw$R>o MwH$ H$obr ? AMwH$
CËVa emoYm ?
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7p 11
4

− = − ( 7
4  bm COì¶m ~mOwg Zoë¶mg)

−
− =

44 7p
4

− =
37p
4

∴ = −
37p
4 (XmoÝhr ~mOwg -1 Zo JwUë¶mg)

VnmgUrVnmgUrVnmgUrVnmgUrVnmgUr:   S>mdr ~mOw =   
+

− = − − = + =
7 7 37 7 37 7 37p ( )
4 4 4 4 4 4  

44 11 RHS
4

= = =

Aä¶mg - 2.1

Imbrb gmYr g‘rH$aUo gmoS>dm.
(i) 6m = 12 (ii) 14p =  – 42

(iii) – 5y = 30 (iv) – 2x = – 12

(v) 34x = – 51 (vi)
n
7 = –3

(vii)
2
3
x

 = 18 (viii) 3x + 1 = 16

(ix) 3p – 7 = 0 (x) 13 – 6n = 7

(xi) 200y – 51 = 49 (xii) 11n + 1 = 1

(xiii) 7x – 9 = 16 (xiv) + =
58 13
2

x

(xv) − =
54 9
3

x (xvi) + =
4 13
3 2

x

p bm S>mì¶m ~mOw H$Sw>Z COì¶m ~mOwH$S>o
ZoUo Am{U  p Mr qH$‘V H$mT>Uo.

p À¶m qH$‘VrV H$mhr ~Xb Amho H$m?

COdr ~mOw
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2.3.1  H$mhr Cn¶moOZ…H$mhr Cn¶moOZ…H$mhr Cn¶moOZ…H$mhr Cn¶moOZ…H$mhr Cn¶moOZ…

Imbrb CXmhaUo ¿¶m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: Oa  l || m, Va  ‘x’ Mr qH$‘V H$mT>m.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: ¶oWo l || m Am{U  p N>oXrH$m Amho.
åhUwZ 3x + 20o + 5x – 8o = 180o    (N>oXrHo$À¶m EH$mM ~mOwda Agboë¶m
AmVrb H$moZmMr ~oarO 1800  Amho.)
3x + 20o + 5x – 8o = 180o

             8x + 12o = 180o

                      8x = 180o – 12o

                      8x = 168o

             x = 
o168

8
= 21o

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: XmoZ g§»¶m§Mr ~oarO 29 Amho. Am{U EH$ g§»¶m Xþgè¶m g§»¶onojm 5 Zo OmñV
Amho. Ë¶m g§»¶m H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: BWo AmnUmg H$moS>o Amho. AmnUmg Ë¶m g§»¶m ‘m{hV Zmhr Ë¶m ‘m{hV Ho$ë¶m
nm{hOoV.
g‘Om bhmZ g§»¶m x, Va ‘moR>r g§»¶m x + 5

na§Vw XmoZ g§»¶mMr ~oarO 29 Amho ho {Xbobo Amho.
⇒  x + x + 5 = 29

⇒      2x + 5 = 29

         ∴    2x  = 29 − 5

         ∴   2x  = 24

                 x  =  
24
2 (2 bm COì¶m ~mOwH$S>o Zobo AgVm)

               x  =  12.

(3 + 20)x o

(5 - 8)x o

l

m

p
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åhUwZ bhmZ g§»¶m = x = 12  Am{U
‘moR>r g§»¶m = x + 5 = 12 + 5 = 17.

VnmgUrVnmgUrVnmgUrVnmgUrVnmgUr: 17 hr 12 nojm 5 Zo A{YH$ Amho. Am{U Ë¶m§Mr ~oarO  = 12 + 17 = 29.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: EH$m g§»¶oÀ¶m Mm¡nQ>mVwZ 5 H$‘r Ho$bo AgVm 19 ¶oVo Va Vr g§»¶m ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Oa Vr g§»¶m ‘x’ KoVë¶mg

Ë¶mMr MmanQ> ‘4x’ hmoVo.
Ë¶mVwZ 5 H$‘r Ho$ë¶mg Vr 19 bm g‘mZ hmoVo
⇒ 4x – 5 = 19

      4x = 19 + 5 (-5 bm COì¶m ~mOwbm Zobo AgVm.)
                  4x = 24

               ∴  x = 
24
4 (4 bm COì¶m ~mOwbm Zoë¶mg)

              ⇒  x = 6

¶oUmar g§»¶m 6 Amho.
VnmgUr :VnmgUr :VnmgUr :VnmgUr :VnmgUr :  6 Mr Mma nQ> 24 Amho Am{U 24-5= 19
CXmhaU 6CXmhaU 6CXmhaU 6CXmhaU 6CXmhaU 6: Am¶VmH$ma AmH$mamÀ¶m ~JrÀ¶mMr bm§~r Ë¶mÀ¶m é§Xrnojm 17 ‘rQ>a OmñV

Amho. Oa ~JrÀ¶mMr n[a‘rVr 178 ‘rQ>a Agë¶mg ~JrÀ¶mMo nar‘mU H$mT>m.?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘Om ~JrÀ¶mMr é§Xr = x ‘rQ>a

Va ~JrÀ¶mMr bm§~r =  x + 17 ‘rQ>a
∴ n[a‘rVr                    =  2 (bm§~r + é§Xr)

      =  2 (x + 17 + x) ‘rQ>a
      = 2 (2x + 17) ‘rQ>a

na§Vw Am¶VmMr n[a‘rVr 178 ‘rQ>a {Xbr Amho.
∴  2 (2x +17)  =  178

     4x + 34  =  178

            4x  =  178 – 34

 4x  =  144

              x  = 
144

4  = 36
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~JrÀ`mMr é§Xr = 36 _rQ>a
~JrÀ`mMr bm§~r = 36+17 _rQ>a
Vwåhr ñdV…à`ËZ H$éZ VnmgwZ nhm.Vwåhr ñdV…à`ËZ H$éZ VnmgwZ nhm.Vwåhr ñdV…à`ËZ H$éZ VnmgwZ nhm.Vwåhr ñdV…à`ËZ H$éZ VnmgwZ nhm.Vwåhr ñdV…à`ËZ H$éZ VnmgwZ nhm.

CXmhaU 7: XmoZ g§nwaH$ H$moZm‘Yrb \ aH$ 34 Amho Va H$moZ ‘m{hV H$am.
gmoS>dUwH$: g_Om bhmZ H$moZ =  xo

XmoZ H$moZmVrb \ aH$ 340 Amho. = x + 34o

      g§nwaH$ H$moZm§Mr ~oarO 180o Amho.
 AmnUmg   x + (x + 34)  =  180o

                         2x + 34   =  180o

               2x = 180 – 34   =  146o

                                    x  =  
o146

2
  = 73o

bhmZ H$moZ  = x  = 73o

_moR>m H$moZ  =  x + 34 = 73 + 34 = 107o

CXmhaU 8CXmhaU 8CXmhaU 8CXmhaU 8CXmhaU 8: {dO`mÀ`m AmB©Mo AmOMo d` {dO`mÀ`m AmOÀ`m d`mnojm Mma nQ> Amho. 6
dfm©Z§Va Ë`m§À`m d`m§Mr ~oarO 62 df© hmoVo. Ë`m§Mo AmOMo d` H$mT>m.

gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$…gmoS>dUwH$… g_Om {dO`mMo AmOMo d` ‘x’ df© Amho.
Va AmnU Imbrb VŠVm ~Zdw eH$Vmo.

{dO`m {dO`mMr AmB©
AmOMo d` x 4x

6 dfm©Z§Va Mo d` x + 6 4x + 6

∴   6 dfm©Z§VaMo Ë`mÀ`m d`m§Mr ~oarO = (x + 6) + (4x + 6)
= x + 6 + 4x + 6
= 5x + 12

na§Vw 6 dfm©Z§Va Ë`m§À`m d`m§Mr ~o{aO 62 {Xbr Amho.
⇒  5x + 12  =  62

              5x  =  62 – 12

              5x  =  50

                x  =  
50
5  = 10
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{dO`mMo AmOMo d` = x = 10 df©
{dO`mÀ`m AmB©Mo AmOMo d` = 4x =  4 × 10 = 40 df©

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9 : EH$m n[ajoV 90 ~hþn`mª̀ r àíZ AmhoV. àË òH$ AMwH$ CËVamg 2 JwU XoUo
Am{U àË òH$ MwH$ CËVamgmR>r 1 JwU H$_r H$aUo Amho. ghmZmbm n[ajoV gd©
CËVao XoVm§Zm 60 JwU {_imbo AgVm. VrZo EHw$U {H$Vr AMwH$ àíZ gmoS>{dbo.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om AMwH$ CËVa gmoS>{dbobo EHw$U àíZ  ‘x’, Amho. Va MwH$ CËVa gmoS>{dbobo
EHw$U àíZ  = 90 – x  àË òH$ AMwH$ CËVamgmR>r 2 JwU {Xbobo Amho.

       ∴ AMwH$ CËVam§gmR>r {_imbobo EHw$U JwU   = 2x

 Am{U àË òH$ MwH$ CËVamgmR>r  ‘1’ JwU H$_r Ho$bobm Amho.
      ∴ àmßV Ho$boë`m JwUmVwZ H$_r Ho$bobo EHw$U JwU

      =  (90 – x) × 1 = 90 – x
EHw$U àmßV JwU =  2x – ( 90 – x) = 2x – 90 + x = 3x – 90

na§Vw {_imbobo EHw$U JwU 60 Amho.
⇒ 3x – 90 =  60

       3x =  60 + 90
                   3x  =  150

                    x  =  
150

3  = 50

EHw$U AMwH$ CËVa {Xboë`m àíZm§Mr g§»`m  = x = 50

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: adr ~±Ho$V amoInmb åhUwZ H$m ©̀aV Amho. Ë`mÀ`m Odi
100 én ò, 50 én ò, 10 én ò, {H$§_VrÀ`m ZmoQ>m AmhoV.
`m ZmoQ>mMo JwUmoËVa 2…3…5 Amho. a{dOdi àË òH$ aŠH$_oÀ`m
{H$Vr ZmoQ>m AmhoV.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om 100 én`m§À¶m EHw$U ZmoQ>m = 2x

50 én`m§À¶m EHw$U ZmoQ>m      = 3x

Am{U 10 én¶m§À¶m EHw$U ZomQ>m$ = 5x

 ∴  EHw$U aŠH$_ = (2x × 100) + (3x × 50) + (5x × 10)

200x + 150x + 50x = 400x

bjmV ¿`m H$s, 2x : 3x : 5x
2 : 3 : 5 À`m ~amo~a Amho
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na§Vw àíZmZwgma EHw$U aŠH$_ 4,00,000
⇒                 400x  =  4, 00,000

                           x  =  =
400000 1000

400

åhUwZ,100 én`m§À`m EHw$U ZmoQ>m$  =  2x  =  2 ×  1000= 2000

50 én`m§À`m EHw$U ZmoQ>m =  3x  =  3 ×  1000 = 3000

10 én`m§À`m EHw$U ZmoQ>m  =  5x  =  5 ×  1000 = 5000

Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.2

1. Imbrb AmH¥$VrdéZ ‘x’ _m{hV H$am.$?
(i) (ii)

(iii) (iv)

(v)

A

B C D

56o

xo 123o

P

Q R
3 + 16x o

45o

68o

25o

A

B C
xo

30o

Y

X

Z
45o2x + 7o

3 + 10x o
AB

C D

O
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2. XmoZ g§» òVrb \ aH$ 8 Amho. Oa _moR>çm g§» òV 2 {_i{dbo AgVm òUmar g§»`m bhmZ
g§» òÀ`m  {VßnQ> hmoVo. Ë`m g§»`m H$mT>m.

3. Ë`m XmoZ g§»`m H$moUË`m Á`m§Mr ~oarO 58 Amho Am{U \ aH$ 28 Amho.?
4. XmoZ H«$_dma {df_ g§»`mMr ~o[aO 56 Amho. Va Ë`m g§»`m emoYm.
5. {VZ H«$_dma òUmè`m 7 À`m JwUH$m§Mr ~o[aO 777 Amho. Va Vo JwUH$ H$mT>m

(gwMZm… {VZ H«$_dma òUmao 7 Mo JwUH$ ‘x’, ‘x + 7’, ‘x + 14’AmhoV.)
6. EH$ _Zwî` 10 {H$._r. nm`r MmbwZ Z§Va Vmo H$mhr A§Va Q́>oZZr àdmg H$aVmo Z§Va Vmo Q́>oZ

nojm XþßnQ> àdmg ~gZo H$aVmo. Oa nwU© àdmg 70 {H$._r. Agë`mg Vmo Q́>oZ Zo {H$Vr Xwa
àdmg Ho$bm.?

7. {dZ`Zo {nÂPm H$mnwZ Ë`mMo {VZ VwH$S>o Ho$bo. Ooìhm
Ë`m§Zr n{hë`m VwH$S>çmMo dOZ Ho$bo Voìhm Vo Xþgè¶m
VwH$S>çmnoúmm 7 J«m°_ H$‘r Am{U {Vgè¶m VwH$S¶mnoúmm 4
J«m°_ dOZ OmñV ^aco. Oa nwU© {nÂPm 300 J«m°_
dOZmMm Agë`mg Ë`mÀ`m {VZhr VwH$S>çmMo dOZ
{H$Vr am{hb. ?

(gwMZm… n{hë`m VwH$S>çmMo dOZ  ‘x ’ J«°‘ Amho. Va Xþgè`m VwH$S>çmMo dOZ ‘x + 7J«°‘’,
{Vgè`m VwH$S>çmMo dOZ ‘x - 4 J«°‘’)

8. Am`VmH$ma eoVmÀ`m ^modVmbMo A§Va 400 _rQ>a Amho. eoVmMr bm§~r é§Xrnoúmm 26 ‘rQ>a
OmñV Amho. Va Ë¶m eoVmMr cm§~r Am{U é§Xr ‘m{hV H$am?

9. Am`VmH$ma eoVmMr bm§~r, é§XrÀ`m XþßßmQ>rnojm 8 _rQ>aZo H$_r Amho. Oa Am`VmH$ma
eoVmMr n[a_rVr 56 _rQ>a Amho. Va Ë`mMr bm§~r Am{U é§Xr H$mT>m.?

10. EH$m {ÌH$moUmV XmoÝhr ~mOw g‘mZ AmhoV. Ë¶m§Mr ‘mno {Vgè¶m ~mOwÀ¶m XþßnQ>rnoúmm 5
‘rQ>aZo H$‘r Amho. {ÌH$moZmMr n[a‘rVr 55 {‘Q>a Agë¶mg ~mOw§Mr ‘mno ‘m{hV H$am?

11. XmoZ nwaH$ H$moZmVrb \ aH$ 120 Amho. Va Vo H$moU H$mT>m ?

12. amhþb Am{U bú_rÀ`m d`mMo JwUmoËVa 5…7 Amho. Mmadfm© Z§Va Ë`mÀ`m d`mMr ~oarO
56 df© hmoVo. Va Ë`m§Mo AmOMo d` H$m` Amho. ?

13. EH$m n[ajoV 180 ~hþ n`m©̀ r àíZ AmhoV. Oa C‘oXdmamcm àË òH$ AMwH$ CËVamgmR>r
4 JwU {_iVo. Am[U àË òH$ àíZ Z gmoS>{dUo qH$dm MwH$ CËVamgmR>r àË òH$ 1 JwU H$_r
H$aVo Oa C‘oXdmam§Zr 450 JwU {_i{dbo AgVm Ë`m§Zr n[ajoV {H$Vr àíZm§Mr AMwH$
CËVao {Xbr AmhoV.?

14. 5 én¶mÀ¶m, 10 én¶m§À¶m EHw$U 90 ZmoQ>m AmhoV. ¶m§Mr EHw$U [H§$‘V 500 én¶o
Agë¶mg H$moUË¶m ZmoQ>m {H$Vr AmhoV ‘m{hV H$am.

(gwMZm… g_Om 5 én`mÀ`m  ‘x ’, ZmoQm AmhoV, Va 10 én`m§À`m ZmoQ>m = 90–x)
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15. EH$ ì`ŠVr noZ Am{U noÝgrcÀ`m IaoXrda 564 én ò IM© H$aVmo.
Oa àË òH$ noZ Mr [H§$_V 7 én ò Am{U  àË¶oH$ noÝgrcMr qH$_V
3 én ò Am{U Oa EHw$U 108 dñVw {dH$V AmUë`mg àË òH$
àH$maMo {H$Vr dñVw Ë`m§Zr {dH$V KoVbo.?

16. emioVrb dm°br~mb H$moQ>Mr n[a_rVr 177 [\ Q> Am{U
bm§~r hr é§XrÀ`m XþßnQ> Amho. Ë`m dm°br~mb H$moQ>Mo
n[aUm‘ H$m` Amho.?

17.  EH$ nwñVH$ CKS>wZ Amho. CKcoco ¶m XmoÝhr nmZmV nmZ
Z§~a Mr g§»¶m 373 Agë¶mg nmZ Z§§~a ‘m{hV H$am?
(gwMZm:CKS>coë¶m nmZm§Mr g§»¶m xx Am{U x+1 ¿¶m.)

2.4  g_rH$aUmÀ`m XmoÝhr ~mOwbm Agboë`m Mbm§Mog_rH$aUmÀ`m XmoÝhr ~mOwbm Agboë`m Mbm§Mog_rH$aUmÀ`m XmoÝhr ~mOwbm Agboë`m Mbm§Mog_rH$aUmÀ`m XmoÝhr ~mOwbm Agboë`m Mbm§Mog_rH$aUmÀ`m XmoÝhr ~mOwbm Agboë`m Mbm§Mo
g_rH$aU gmoS>{dUo…$g_rH$aU gmoS>{dUo…$g_rH$aU gmoS>{dUo…$g_rH$aU gmoS>{dUo…$g_rH$aU gmoS>{dUo…$

AmnUmg _m{hV Amho H$s, g_rH$aUmV XmoZ ~mOwÀ`m amerÀ`m qH$_VrV g_mZVm Amho. 2x –
7 = 35 g_rH$aUmV XmoZ nXmdbr 2x-7 Am{U$ 35Amho. OmñVrV OmñV CXmhaUmV AmnUmg
g_rH$aUmÀ`m COì`m ~mOwg AmVmn ª̀V \ ŠV g§»`mM nm{hbr. na§Vw Vgo Zoh_r amhþ eH$V
Zmhr, XmoÝhr ~mOwbm Mbm§Mr nXmdbr amhþ eH$Vo. ho H$go Vo AmnU AmVm nmhþ̀ m.
Imbrb CXmhaU ¿`m.Imbrb CXmhaU ¿`m.Imbrb CXmhaU ¿`m.Imbrb CXmhaU ¿`m.Imbrb CXmhaU ¿`m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: a[\  Am{U ’$mVr‘mÀ¶m AmOÀ`m d`mMo JwUmoËVamV 7…5 AmhoV. 10 dfm©Z§Va

Ë`m§À`m d`mMo JwUmoËVa 9…7 hmoVo. Va Ë`m§Mo AmOMo d` H$mT>m.?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: a[\ Am{U ’$mVr‘mMo d` 7…5 JwUmoËVa Amho.

AmnU a[\ Mo d` 7x Am{U ’$m{V‘m d`  5x KoD$ `m.
(bjmV ¿`m 7x Am{U 5x Mo JwUmoËVa 7x : 5x Amho Vo 7:5 bm g_mZ Amho.)
10 dfm©Z§Va a[\ Mo d` = 7x + 10

Am{U ’$mVr‘mMo d`  =  5x + 10

10 dfm©Z§Va a[\ Am{U ’$mVr‘mÀ¶m d`mMo JwUmoËVa   7x + 10 : 5x + 10

na§Vw {Xboë`m _m{hVrZwgma JwUmoËVa  9 : 7 Amho.
⇒ 7x + 10 : 5x + 10 = 9 : 7

            åhUOoM 7 (7x + 10) = 9 (5x + 10)

x x + 1

SCERT T
ELA

NGANA



Free Distribution by A.P. Government

EH$ MbamerVrb aofr` g_rH$aUoEH$ MbamerVrb aofr` g_rH$aUoEH$ MbamerVrb aofr` g_rH$aUoEH$ MbamerVrb aofr` g_rH$aUoEH$ MbamerVrb aofr` g_rH$aUo 45

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

⇒         49 x + 70    = 45 x + 90.

darb g_rH$aUmV AmnUmg g_rH$aUmÀ`m XmoÝhr ~mOwbm ~¡OrH$ nXmdbr
Agë`mMo bjmV Ambo H$m¶.
AmVm AmnU Aer g_rH$aUo H$er gmoS>d`mMr Vo {eHw$`m.
darb g_rH$aU 49 x + 70 = 45x + 90 Amho.
⇒ 49x – 45x = 90 – 70 (70 bm COì`m ~mOwg Am{U 45 bm S>mì`m ~mOwbm Zoë`mg)

∴       4x = 20

∴     x = 
20
4  = 5

åhUwZ a[\ Mo d` =  7x = 7 ×  5 = 35 df©
Am{U \ m{V_m Mo d`   = 5x = 5 × 5 = 25 df©

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: 5 (x + 2) − 2 (3 − 4x) = 3 (x + 5) − 4 (4 − x) gmoS>dm
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 5x + 10 − 6 + 8x  =  3x +15 − 16 + 4x (H§$g gmoS>{dë`mg)

13x + 4 = 7x − 1 (gOmVr¶ nXo {_i{dë`mg)
13x − 7x =  −1 − 4 (4 bm COì`m ~mOwg, 7x  bm S>mì`m ~mOwg Zoë`mg)

6x =  −5

x =  
5

6
−

                           (6 bm COì`m ~mOwbm Zoë`mg)

Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.3

Imbrb g_rH$aUo gmoS>dm.
1.   7x – 5 = 2x

2.   5x – 12 = 2x – 6

3.   7p -  3 = 3p + 8

4.   8m + 9 = 7m +8

5.   7z + 13 = 2z + 4

6.   9y + 5 = 15y – 1

7.   3x + 4 = 5 (x–2)

8.   3 (t – 3) =  5 (2t – 1)
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9.   5 (p – 3) = 3 (p – 2)

10.   5 (z + 3) = 4 (2z + 1)

11.   15 (x – 1) + 4 (x + 3) = 2 (7 + x)

12.   3 (5z – 7) +2 (9z – 11) = 4 (8z – 7) – 111

13.   8 (x – 3) – (6 – 2x) = 2 (x + 2) – 5 (5 – x)

14.   3 (n – 4) + 2 (4n – 5) = 5 (n + 2) + 16

2.4.1  AOwZ H$mhr Cn`moOZAOwZ H$mhr Cn`moOZAOwZ H$mhr Cn`moOZAOwZ H$mhr Cn`moOZAOwZ H$mhr Cn`moOZ

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU$ 13: AmH¥$VrV   l || m, Am{U  p hr N>oXrH$m Amho ‘x’Mr qH$_V H$mT>m.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: l||m  Am{U  p hr N>oXrH$m Amho. ho {Xbo Amho.
åhUwZ ∠EFB = ∠FGD   (g§JV H$moZ)
åhUwZ 5xo = 2x + 24o

5x – 2x = 24

        3x = 24

         x = 
24
3  = 8o

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: ho_m hr {VMr _wbJr Xm_rZr nojm 24 dfm©Zr _moR>r Amho. 6 dfm©nwdu ho_m
Xm{_Zr nojm {nßnQ> _moR>r hmoVr. Ë`m§Mo d` H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om Xm{_ZrMo AmOMo d`  ‘x’ df© Amho. AmnU AmVm Imbrb VŠVm ~Zdw
eH$Vmo.

Xm{_Zr ho_m
AmOMo d` x x + 24

6 dfm©nwdr Mo d` x – 6 (x + 24) – 6 = x + 24 – 6 = x + 18

5xo

(2 + 24)x o

l

m

A

C

B

D

E

F

G

E
p

H
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na§Vw 6 dfm©nwdu ho_m, Xm{_Zrnojm {VZnQ> _moR>r hmoVr.
∴  x + 18  =  3 (x – 6)

x + 18 =  3x – 18

x – 3x  =  –18 – 18

     –2x  =  –36

        x  = 18.

åhUwZ Xm{_ZrMo AmOMo d` = x = 18 df©
ho_m Mo AmOMo d`  = x + 24 = 18 + 24 = 42 df©

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: XmoZ A§H$s g§» òV XmoZ A§H$mMr ~oarO 8 Amho. Ë`m g§» òV 18 {_i{dbo AgVm
Ë`m§À`m A§H$mMr AXbm~Xb hmoVo. Va Vr g§»`m _m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om EH$_ ñWmZr AgmUmam A§H$  ‘x’ Amho.
Xe‘ ñWmZr AgUmam A§H$ = 8 – x (XmoZ A§H$mMr ~oarO 8Amho.)
∴ g§»`m10 (8 – x) + x = 80 – 10x + x = 80 – 9x —— (1)

AmVm, A§H$mMr AXbm~Xb Ho$br AgVm òUmar g§»`m =  10 × (x) + (8 – x)

        =  10x + 8 – x = 9x + 8

Ë`m g§» òV 18 {_i{dë`mg Ë`m§À`m A§H$mMr AXbm~Xb hmoVo.
∴  g§»`m + 18 = A§H$mMr AXbm~Xb hmoD$Z òUmar g§»`m.
⇒   (80 – 9x) + 18 = 9x + 8

                 98 – 9x =  9x + 8

                  98 – 8  =  9x + 9x

                        90  =  18x

                          x  =  
90
18  = 5

g_rH$aU (1) ‘Ü¶o  x Mr qH$_V R>odcr AgVm AmnUmg g§»¶m ¶oVo.$
∴ g§»`m = 80 – 9 ×  5 = 80 – 45 = 35.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 16: EH$ ‘moQ>ma~moQ> nmÊ¶mÀ¶m àdmh gmo~V àdmg H$aVm§Zm {H$Zmè¶mda Agcoë¶m
XmoÝhr ehamVrc A§Vamg 5 VmgmV nma H$aVo. hr
‘moQ>ma ~moQ> nmÊ¶mÀ¶m AmoKmÀ¶m {déÜX {XeoV àdmg
H$éZ hoM A§§Va 6 VmgmV nma H$aVo. nmÊ¶mMm àdmh
Mm doJ Vmgr 2 {H$.‘r. Agë¶mg g§W dmhUmè¶m
nmÊ¶mV ‘moQ>ma ~moQ>Mm doJ H$mT>m.
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnU g§W nmÊ`mVrb ~moQ>Mm doJ _m{hV
Ho$bm nm{hOo. g_Om Vmo doJ x {H$._r./
Vmg Amho.
åhUOoM nmÊ`mMm AmoKmH$S>o OmVm§Zm ~moQ>mMm
doJ
(x + 2) {H$._r./Vmg `m doJmZo nwT>o T>H$bV
Amho. Ë`m§Mr ñdV…Mm doJ  ‘x’ {H$._r./Vmg
Amho. åhUwZ òVm§Zm doJ  (x – 2) {H$._r./
Vmg hmoVo.
AmVm OmVm§Zm ~moQ>Mm doJ = (x + 2) {H$._r./Vmg
 ⇒  EH$m VmgmV H$mnbobo A§Va  =  x + 2 {H$._r.
∴    5 VmgmV H$mnbobo A§Va  = 5 (x + 2) {H$._r.
A Am{U B _Yrb A§Va 5 (x + 2) {H$._r. Amho.
òVmZm ~moQ>Mm doJ = (x – 2)  {H$._r. /Vmg

 ⇒   EH$m VmgmV nma Ho$bobo A§Va = (x – 2) {H$._r.
  6 VmgmV nma Ho$bobo A§Va  = 6 (x – 2) {H$._r.
∴     A Am{U B _Yrb A§Va 6 (x – 2) {H$._r. / Vmg Amho.
na§Vw A Am{U B _Yrb A§Va pñWa Amho.
∴ 5 (x + 2) = 6 (x – 2)
⇒  5x + 10 = 6x – 12
⇒  5x – 6x =  –12 – 10

∴  –x = –22
   x = 22.

åhUwZ ~moQ>Mm g§W nmÊ`mVrb doJ = 22 {H$._r. / Vmg Amho.

Aä`mgAä`mgAä`mgAä`mgAä`mg- 2.4

1.   l||m.Agë`mg ‘x’  Mr [H§$_V _m{hV H$am.

2 + 15x o

l m

3  10x - o

A

River

River

Ship B

Ship B

A
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2. EH$m g§»`oÀ`m AmR>nQ>rVwZ 10 dOm Ho$bo AgVm Vr Ë`m g§»`oÀ`m 6 nQ> Am{U 4 À`m
~oaOobm g‘mZ Amho. Va Vr g§»`m H$mT>m.

3. EH$m g§» òV XmoZ A§H$ AmhoV. Ë`m§Mr ~oarO 9 Amho. Oa Ë`m g§» òVwZ 27 dOm
Ho$ë`mg Ë`m§À`m A§H$mMr AXbm~Xb hmoVo. Vr g§»`m H$mT>m.

4. EH$m g§»`obm XmoZ ^mJmV Ago {d^mJbo H$s EH$ ^mJ hm Xþgè`m ^mJmnojm 10 Zo
AYrH$ Amho. Oa XmoÝhr ^mJmMo JwUmoËVa 5…3 Amho. Va Ë`m g§»`m Am{U XmoZ ^mJ
_m{hV H$am.

5. Ooìhm _r EH$m g§»`oMr {VßnQ> H$éZ Ë`mV 2 {_i{dVmo. _bm gmaIoM CËVa {_iVo.
Ooìhm _r 50 _YwZ Vr g§»`m dOm H$aVmo Va Vr g§»`m H$mT>m.

6. _oar {VÀ`m ~{hUrnojm XþßnQ> _moR>r Amho. 5 dfm©V Vr {VÀ`m ~{hUrnojm 2 dfm©Zo
_moR>r hmoVo. AmVm Vr {H$Vr dfm©Mr Amho Vo H$mT>m.

7. 5 dfm©V aoí_m 9 dfm©À`m AJmoXaÀ¶m {VÀ`m d¶mnoúmm {VßnQ> hmoVr AmVm Vr {H$Vr
dfm©Mr Amho.?

8. EH$m ehamMr cmoH$g§»¶m 1200 dmT>cr Ë¶mZ§Va Vr gÜ¶mÀ¶m cmoH$g§»¶oÀ¶m 11 %
H$‘r Pmcr. AmVm Vr cmoH$g§»¶m n{hë¶m cmoH$g§»¶onoúmm 32 Zo H$‘r Amho. Va Ë¶m
ehamMr AJmoXaMr cmoH$g§»¶m H$mT>m?

2.5 g_rH$aUmMo gmYo én - g_rH$aUmMo aofr` g_rH$aU én…g_rH$aUmMo gmYo én - g_rH$aUmMo aofr` g_rH$aU én…g_rH$aUmMo gmYo én - g_rH$aUmMo aofr` g_rH$aU én…g_rH$aUmMo gmYo én - g_rH$aUmMo aofr` g_rH$aU én…g_rH$aUmMo gmYo én - g_rH$aUmMo aofr` g_rH$aU én…

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 17:  − = +
1 1

2 4 3 2
x x  gmoS>dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: − = +
1 1

2 4 3 2
x x

− = +
1 1

2 3 2 4
x x

       ( 3
x

 bm S>mì`m ~mOwg Am{U  
1
4  bm COì`m ~mOwg Zoë`mg)

− +
=

3 2 2 1
6 4

x x
 (2 Am{U 3 Mr bgmdr6 Amho.2 Am{U 4 Mm bgmdr 4 Amho)

=
3

6 4
x

∴ = ×
3 6
4

x (6 bm COì`m ~mOwg Zobo AgVm)

∴ =
9
2

x

∴ =
9
2

x g_rH$aUmMm CH$b Amho.SCERT T
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 18:
4 4 3

7 5 7
x x x− + +

− =   gmoS>dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :           4 4 3
7 5 7

x x x− + +
− =

 
− − + +

=
5( 4) 7( 4) 3

35 7
x x x

 
5 20 7 28 3

35 7
x x x− − − +

=

              
2 48 3

35 7
x x− − +

=

                
+

− − = ×
( 3)2 48 35

7
xx

⇒            –2x – 48 = (x + 3) × 5

⇒             –2x – 48 = 5x + 15

⇒             –2x – 5x = 15 + 48

                        –7x  =  63

                              x = 
63

7−
 = –9.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 19:  
5 2 12
2 3 7

x
x

+
=

+
 g_rH$aU gmoS>dm ————(1)

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_rH$aUmÀ`m XmoÝhr ~mOwg  2x + 3.  Zo JwUmH$ma Ho$ë`mg

5 2 12(2 3) (2 3)
2 3 7

x x x
x

+
× + = × +

+

125 2 (2 3)
7

x x+ = × +

nwÝhm g_rH$aUmÀ`m XmoÝhr ~mOwbm 7 Zo JwUmH$ma Ho$ë`mg

127 (5 2) 7 (2 3)
7

x x× + = × × +
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7 (5 2) 12 (2 3)x x⇒ × + = × + ————(2)

35 14 24 36x x+ = +

35 24 36 14x x− = −

11 22x =

22 2
11

x∴ = =

AmVm, {Xboë`m g_rH$aUmH$S>o nhm, åhUOo(1) Am{U (2) H$S>o H$miOrnwd©H$ nhm.
{Xbobo g_rH$aU g_rH$aUmMo gmYo én

5 2 12
2 3 7

x
x

+
=

+
7 (5 2) 12 (2 3)x x× + = × +

Vwåhmbm H$m` {XgwZ Ambo?  AmnU gmoS>{dbobo
1. S>mì`m ~mOwÀ`m A§embm COì`m ~mOwÀ`m  N>oXmZo

JwUë`mg
2. COì`m ~mOwÀ`m A§embm S>mì`m ~mOwÀ`m N>oXmZo

JwUë`mg

3. (1) Am{U (2) 7 (5 2) 12 (2 3)x x× + = × + _Ü ò
g_rH$aUmg g_mZ Ho$ë`mg

darb nÜXVrg JwUmH$mamMr {Van nÜXV - {Vanm JwUmH$ma Ago AmnU åhUVmo.
AmVm AmnU H$mhr CXmhaUo KoD$Z `m {Vanm nÜXVrg ñnï> H$é `m.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 20:
7 4

3 16 7
x
x

+
=

+
 g_rH$aU gmoS>dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: {Vanm JwUmH$ma H$éZ
7 × (x + 7) = 4 × (3x + 16)

    7x + 49 = 12x + 64

   7x – 12x = 64 – 49

          –5x = 15

              x = –3

 
 

7
3 16

x
x

+
+

      =   
4
7

  5 3
2 3

x
x

+
+

          =  
12
7

5 3
2 3

x
x

+
+

       =  
12
7
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 21: aohmZm bm P½`mda 24% gwQ> {_imbr. VrZo Ë`mdarc gwQ> H$mTw>Z 380 én ò
{Xbo. Ë`m P½`mMr N>mnrb qH$_V H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om Ë`m P½`mMr N>mnrb qH$_V x én ò
> x  da 24% Mr gwQ
{Xcoco én¶o x   Mo  x – 24%  åhUOo 380 én¶o
  x – 24% × x = 380

              =  
24

100
x −  × x = 380

              =  
100 24

100
x x−

 = 380

              =  
76
100

x
 = 380

           x =  
380 100

76
×

  ∴      x = 500

  ∴  N>m{nb [H§$_V = 500 én ò
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 22: EH$m g§» òMo Mma n§M_m§e ho Ë`m g§» òÀ`m {VZ MVwWmªe nojm 4 Zo ‘moR>ro Amho.

Vr g§»`m H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om, Vr g§»`m ‘x’, Amho.

Ë`m g§» òMo Mma n§M_m§e  = 
4
5

x

Am{U Ë`m g§» òMo {VZ MVwWmªe  =  
3
4

x

 
4
5

x   ho 3
4

x  nojm 4 Zo _moR>o Amho. Vo {Xbo Amho.

 ⇒ − =
4 3 4
5 4

x x

        
16 15 4

20
x x−

=

⇒  = 4
2 0
x   80x⇒ =

òUmar g§»`m = 80.

x
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1
2
3

4
567

8
9
10

11 12

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 23: Om°Z Zo Ë`mMr KS>çmi 301 én`mg {dH$br AgVm Ë`mbm 14% VmoQ>m Pmbm.
Ë`m KS>çmirMr IaoXr qH$_V H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om, KS>çmirMr IaoXr qH$_V = x én ò

Ë`mda VmoQ>m = 14%  ‘x’ da = 
14

100
x×  =  

14
100

x

KS>çmirMr {dH«$s qH$_V = IaoXr qH$_V - VmoQ>m

     
14301
100

xx⇒ = −

          
100 14301

100
x x−

=

          
86301
100

x
=

301 100
86

x×
=

          350 = x
åhUwZ, KS>çmirMr IaoXr qH$_V = 350 én ò.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 24: EH$ _mUwg EH$ {d{eï> A§Va MmbVmo. Vmgr 4 {H$._r. doJmZo Vmo XmoZ
{ÌVrAm§e A§Va Am{U Vmgr 5 {H$._r.Zo Cabobo A§Va MmbVmo. Oa EHw$U doi
42 _rZrQ> bmJë`mg EHw$U A§Va _m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om A§Va ‘x’ {H$._r. Amho.

n{hbm ^mJ Xþgam ^mJ

Mmbbobo A§Va   ‘x’Mo 2
3 = 

2
3
x Cabobo A§Va = 

2
3 3
x xx − =

doJ Vmgr 4 {H$._r. Vmgr 5 {H$._r.

bmJbobm doi
2

23
4 12

x x
=  Vmg 3

5 15

x
x

=

bmJbobm EHw$U doi = 
2
12 15

x x
+  VmgSCERT T
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⇒            + =
2( ) hr 42 min .
12 15

x x

⇒           + =
2 42( ) hr hr.
12 15 60

x x

                       
2 42
12 15 60

x x
+ =

                      
10 4 42

60 60
x x+

=

⇒                        14x  =  42

⇒                             x =   3

EHw$U A§Va  x  = 3 {H$._r.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 25: EH$m AnwUmªH$mMm A§e hm N>oXmnojm 6 Zo bhmZ Amho. Oa A§emV 3 {_i{dbo

AgVm AnwUmªH$ 2
3 , g_mZ hmoVmo. Va Iam AnwUmªH$ H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om AnwUm©§H$mMm N>oX  ‘x’ Amho Va
Va AnwUmªH$mMm A§e = x –  6

åhUwZ AnwUmªH$  =  
6x

x
−

Oa, A§emV 3 {_i{dë`mg Vmo  2
3  hmoVmo.

⇒ 
− +

=
6 3 2

3
x

x

        3 2
3

x
x
−

=

 ⇒ − =3 9 2x x
              x = 9

∴  AnwUmªH$  = 
6x

x
−

 = 
9 6

9
−

 =  
3
9

åhUwZ Iam AnwUmªH$m 3
9  Amho.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 26: gr[aem Odi nÝÝmmg n¡go Am{U n§Mo{dg n¡emÀ`m
ZmÊ`mMm  énmV 9 én ò AmhoV. {VÀ`m Odi
n§Mo{dg n¡emMr ZmUr nÝZmg n¡emÀ`m ZmUrÀ`m
XþßnQ> Amho. Va {VÀ`m Odi àË òH$ àH$maMo
EHw$U {H$Vr ZmUo Amho. ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om nÝZmg n¡emMr EHw$U ZmUr = x
åhUwZ n§Modrg n¡emMr EHw$U ZmUr = 2x

nÝZmg n¡í`mÀ`m ZmÊ`mMr [H§$_V =  x × 50 n¡go = 
50
100

x
 én ò  = 2

x
 én ò

n§Mo{dg noí`mÀ`m ZmÊ`mMr qH$_V = 2x × 25 n¡go = 
252

100
x ×

= ×
12
4

x  = 2
x

 én ò

EHw$U ZmÊ`m§Mr qH$_V =  +
2 2
x x

na§Vw n¡emMr EHw$U {H|$_V 9 én ò Amho

⇒ + = 9
2 2
x x

          =
2 9
2
x

      ∴   x  = 9

nÝZmg n¡emMr EHw$U ZmUr = x = 9

n§Mo{dg n¡emMr EHw$U ZmUr = 2x = 2 ×  9 = 18.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 27: EH$ _mUwg Ë¶mMo bhmZ XþMmH$s dmhZmV 24 {H$._r. / Vmg doJmZo MmbdV
Ë`mbm {Z ẁŠVr gmR>r R>aboë¶m OmJr nmohMÊ¶mgmR>r Ë¶mbm 5 {_ZrQ>o Cera
hmoVmo. Oa Vmo Vmgr 30 {H$._r. doJmZo Mmbdë`mg Vmo Bï>ñWir 4 {_ZrQ>o
AJmoXa nmohMVmo. Va Ë`mMo R>am{dH$ ñWi {H$Vr {H$._r. Xþa Amho.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g_Om Vo A§Va ‘x’ {H$._r. Amho

åhUwZ 24 {H$._r. / Vmgr doJmZo ‘x’ {H$._r. A§Va nma H$aÊ`mgmR>r bmJbobm doi  =  24
x  Vmg

30 {H$._r. / Vmgr doJmZo ‘x’ {H$._r. A§Va nma H$aÊ`mgmR>r bmJbobm doi = 30
x

 Vmg
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na§Vw Ë`m XmoÝhr doio_Yrb \ aH$ = 9 {_ZrQ> 9
60  Vmg

∴      − =
9

24 30 60
x x

∴       
−

=
5 4 9

120 60
x x

     ⇒         
9

120 60
x

=

⇒  = × =
9 120 18

60
x

A§Va 18 {H$._r. Amho.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 2.5

1. Imbrb g_rH$aUo gmoS>dm.?

(i)  
5 2

5 7 3
n

− = (ii)   14
3 4
x x

− =

(ii)  8
2 3 6
z z z

+ − = (iv)   
2 211
3 5 3
p p

− =

(v)  
1 19 1
4 3

y= − (vi)   
4 3 1

2 5 5 10 5
x x x

− + + =

(vii)  
1 1

2 4 3 2
x x

− = + (viii)   
2 3 2
3 2 3

x
x

− −
=

+

(ix)  
8 5 2
7 1 4

p
p

− −
=

+ (x)  
7 2 6 5

5 11
y y+ −

=

(xi)  
5 1 3

6 9 4
x x x+ + +

− = (xii)  
3 1 2 3 3 3 1
16 7 8 14
t t t t+ − + −

− = +

2. H$moUË`m g§» òMm {Vgam ^mJ hm nmMì`m ^mJmnojm 4 Zo A{YH$ Amho.?

{Xbobm Amho.
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3. XmoZ KZ nwUmªH$mVrb ’$aH$ 36 Amho. EH$m nwUmªH$mg Xþgè`m nwUm©§H$mZo ^mJ {Xë`mg
^mJmH$ma 4 òVmo Va nwUmªH$ _m{hV H$am.
(gwMZm … Oa EH$ g§»`m ‘x’, Va Xþgar g§»`m ‘x – 36’)

4. EH$m AnwUmªH$mMm A§e hm N>oXmnojm 4 Zo H$_r Amho. Oa A§e Am{U N>oXmV 1 {_i{dë`mg
1
2

òVo Va AnwUmªH$ H$mT>m.

5. {VZ H«$_dma g§»`m _m{hV H$am Á`m§Zm 10,17 Am{U 26 Zo AZwH«$_o ̂ mJ {Xë`mg Ë`m§À`m
^mJmH$amMr ~oarO 10 òVo.

(gwMZm … g_Om H«$_dma g§»`m = x , x + 1, x + 2 , Va  + +
+ + =

1 2 10
10 17 26
x x x )

6. 40 {dÚmÏ`mªÀ`m dJm©V _wbtMr g§»`m ‘wbmÀ¶m g§»¶oÀ¶m {VZ n§M_m§e Amho. dJm©Vrb
_wbm§Mr g§»`m H$mT>m.

7. _oarMo d` 15 dfm©Z§Va {VÀ`m AmOÀ`m d`mÀ`m MmanQ> hmoVo. {VMo AmOMo d` H$mT>m.

8. AaqdX Odi bhmZ _wbm§Mm ~°H$ Amho. Ë`m§Zo Vmo EH$ én`m Am{U nÝZmg n¡emZo Vmo nwU©
^abm. Ë`mV EH$ én`mnojm {VZnQ> nÝZmg n¡emMr ZmUr Amho. Ë`m ~°Ho$V EHw$U 35
én ò Agë`mg Ë`m ~±Ho$V àË òH$ àH$maMr {H$Vr ZmUr AmhoV.?

9. A Am{U B XmoKo {_iwZ EH$ H$m_ 12 {XdgmV nwU© H$aVo. Oa  ‘A’ hm EH$Q>mM Vo H$m_ 20
{XdgmV nwU© Ho$ë`mg  B EH$Q>m Vo H$m_ {H$Vr {XdgmV nwU© H$aVmo.?

10. Oa aoëdo Vmgr 40 {H$._r. doJmZo YmdV Agë`mg Vr Bï>ñWir 11 {_ZrQ>o Ceram
nmohmMVo. Oa Vr Vmgr 50 {H$._r. doJmZo Ymdë`mg \ ŠV 5 {_ZrQ>o Ceram nmohmoMVo.
aoëdo Zo nma nmS>bobo A§Va _m{hV H$am.

11. haUmÀ`m EH$ MVwWmªe H$in O§JbmV Jobm EHw$U n¡H$s EH$ V¥VrA§e eoVmV MaV Amho
Am{U Cabobo 15 ZXrÀ`m {H$Zmè`mda nmUr nrV AmhoV. haUm§Mr EHw$U g§»`m  H$mT>m.

12. XþH$mZXmamZo aoS>rAmo 903 én`mbm {dH$ë`mg 5%. Z\ m hmoVmo. aoS>rAmoMr  IaoXr {H|$_V
H$mT>m.

13. eoIaZo Amnë`m {_R>mB©Vrb nmd {_R>mB© aoUw bm Am{U Z§Va amOwbm 5 {_R>mB© {Xbr.
Ë`mÀ`m Odi 7 {_R>mB© Cabr . Ë`mÀ`m Odi AJmoXa EHw$U {H$Vr {_R>mB© hmoVr.?SCERT T
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AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.?

1. Oa g_rH$aUmMm H$moQ>r EH$ Agob Va Ë`mg aofr` g_rH$aU åhUVmV.
2. Oa aofr` g_rH$aUmV \ ŠV EH$M Mb Agë`mg Ë`mg EH$ MbmVrb

aofr` g_raH$U qH$dm gmYo g_rH$aU åhUVmV.
3. {Xboë`m g_rH$aUmV Ooìhm MbmgmR>r EH$ qH$_V àñWm{nV H$aVmo Voìhm

S>mdr ~mOw = COdr ~mOw hmoVo `mg CH$b qH$dm {Xboë`m g_rH$aUmMr
_wi åhUVmV.

4. g§»`m, Mbm§Zm g_rH$aUmÀ`m EH$m ~mOw H$Sw>Z Xþgè`m ~mOwH$S>o ZoVm òVo.

OmXþMo S>m¶‘§S>OmXþMo S>m¶‘§S>OmXþMo S>m¶‘§S>OmXþMo S>m¶‘§S>OmXþMo S>m¶‘§S>
S>m¶‘§S>cm àË¶oH$ aofoV Aem [aVrZo
‘m§S>m H$s, àË¶oH$ aofoVrc g§»¶m g‘mZ
Agm¶cm hdr. [aH$må¶m dVw©imV ¶mo½¶
[aVrZo ^am.

g§»¶m ¶m énmV Agm¶cm nm{hOoV
a = x, b = 5 + x,  c = 3 + x,  d = 11 + x

 x hr H$moUVrhr g§»¶m AgwZ àË¶oH$ aofoVrc EHw$U g§»¶m 20 + 2x hmoVo.
CXm. Oa x = 1, Va a = 1, b = 6,  c = 4,  d = 12  hmoVo. àË¶oH$ aofoMm EHw$U g§»¶m 22hmoVo.

17

15

12 6

9

17

c

15

b

12 6

d

9

a
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Mm¡H$m oUmMr aMZmMm¡H$m oUmMr aMZmMm¡H$m oUmMr aMZmMm¡H$m oUmMr aMZmMm¡H$m oUmMr aMZm

YS > mY S > mY S > mY S > mY S > m 3

3.0 n[aM`n[aM`n[aM`n[aM`n[aM`

AmnU Amnë`m ^modVr eoV§, Ka§, nwb, aoëdoMo éi
emioÀ`m B_maVr, IoimMo _¡XmZ BË`mXr nmhmVmo. nV§J,
bwS>r, H°$a_, ~moS>©, {IS>Š`m, \ bH$ ~moS>©, Am{U ^modVr
AgUmè`m BVa dñVw gwÜXm ~KVmo. Ooìhm AmnU øm dñVw
H$mT>Vmo. Ë`m dñVw H$em {XgVmV?`m gdm©V _wb ŵV ̂ w_rVr`
AmH$ma H$m` Amho ? `mn¡H$s OmñVrV OmñV AmH¥$Ë`m Mma
~mOw Agboë`m Mm¡H$moUmÀ`m AmH$mamV AmhoV.
H$_b Am{U Omogo\ 8 g|._r. bm§~r Am{U 6 g|._r. é§Xr À`m _mnmMr Mm¡H$Q> ~Z{dÊ`mgmR>r
AmH¥$Vr H$mT>V AmhoV.
EH$‘oH$m§À¶m AmH¥$Ë¶mH$S>o Z nmhVm Ë¶m§Zr AmH¥$Ë¶m H$mT>ë¶m.

H$_c Omogo\$

XmoÝhr AmH¥$Ë`m gma»`m AmhoV H$m ?

XmoÝhr AmH¥$Ë`m gma»`m _mnmMo Mm¡H$moZ AgwZ Ë`mMm AmH$ma gmaIm Zmhr. ho AmnUmg {XgwZ
Ambo Amho. AmnU gmVì`m dJm©V {ÌH$moUmÀ`m {d{eï>Vo ~Ôb MMm© Ho$br . {d{eï> {ÌH$moUmgmR>r
Vwåhmbm H$moUË`mhr {VZ _mnm§Mr JaO Amho. Vo {VZ ~mOw qH$dm XmoZ ~mOw Am{U EH$ {_iwZ
Agbobm H$moZ, XmoZ H$moZ Am{U ~mOw BË`mXr {d{eï> Mm¡H$mZmMr aMZm H$aÊ`mgmR>r {H$Vr
_mnmMr JaO nS>Vo. {d{eï> Mm¡H$moZ åhUOoM doJdoJù`m ì`ŠVtZr gma»`m _mnm§Zr ~Z{dbobm
Mm¡H$moZ EH$ én AgVmo.

8 cm

8 cm

6 cm 6 cm

8 cm

8 cm

6 cm 6 cm
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ho H$amho H$amho H$amho H$amho H$am:
8 g|._r. bm§~r Agboë`m XmoZ H$mS>çm ¿`m. 6

g|._r. bm§~rÀ`m Xþgè`m XomZ g_mZ H$mS>çm ¿`m. 8
g|._r. bm§~r Am{U 6 g§o._r. é§XrMm Am`V òÊ`mgmaIr
Ë`mMr aMZm H$am. CnbãY Agboë`m `m 4 _mnmdéZ
hm Am`V V`ma hmoVmo. AmVm \ ŠV Ë`mÀ`m é§Xrbm WmoS>o
gaH$dm AmVm Vmo gmaIm {XgVmo H$m?AmVm Vwåhmbm
EH$ Z{dZ AmH$mamMm Am`V òVmo AmH¥$Vr (ii) H$S>o nhm
AmVm Vmo Am`V g_m§Va ŵO Mm¡H$moU hmoVmo. Vwåhr Ë`m
H$m§S>çm§Zm ~XbVmV H$m?Zmhr. ~mOw§Mr _mn§ gmaIrM
AmhoV. AOwZ H$mhr H$m§S>çm§Zm gaH$dwZ g_moarb ~mOwÀ`m
{XeoZo AmH$mamV ~Xb hmoD$Z Z{dZ AmH$amMr AmH¥$Vr
òVo. Vwåhmbm H$er AmH¥$Vr òVo. Vwåhmbm doJdo½mù`m

àH$mamMm g_m§Va ̂ wO Mm¡H$moU ̀ oVmo. AmH¥$Vr (iii).  ‘Ü¶o
AÚmn Ë`mMr _mno g_mZ AmhoV. Mm¡H$moUmMr 4 _mno
Ë`m§Mo d¡{eï> {ZpíMV H$aV Zmhr. åhUwZ AmVm {H$Vr
_mno Mm¡H$moZmMr d¡{eï> R>a{dVo ? Mbm, H¥$Ë`mH$S>o diw
`m.!

Vwåhr àË òH$s 8 g|._r.bm§~rÀ`m XmoZ H$mS>çm
Am{U Xþgè`m àË òH$s 6 g§o._r. bm§~rÀ`m XmoZ H$mS>çm§Zr
Am`VmMr aMZm Ho$br. AmVm EH$ AOwZ BD bm g_mZ
AgUmar H$mS>r OmoS>m, Am{U Ë`mg AmH¥$VrV ( iv) XmI{dë`m à_mUo BD da R>odm.
AmVm Vwåhr é§Xrbm gaH${dë`mg AmH$a ~XbVo H$m?Zmhr. AmH¥$Vr CKS>ë`m {edm`
~XbV Zmhr. nmMì`m H$mS>rbm dmnaë`mg Am`VmMr {d{eï>Vm {VM amhVo. åhUOo
Xþgam Mm¡H$moZ V`ma hmoZo eŠ` Zmhr.({Xboë`m ~mOw§À`m bm§~rdéZ)  Aem àH$mao nmM
_mnmìXmao Mm¡H$mZmMr {d{eï>m§Zm {ZpíMV H$aVm òVo. ho {XgwZ Ambo. na§Vw H$moUVohr
nmM _mno(~mOw Am{U H$moZ)Mm¡H$mZmMr {d{eï>Vm H$mT>Ê`mgmR>r n`m©ßV Amho H$m?

3.1 Mm¡H$moU Am{U Ë`mMo JwUY_©…Mm¡H$moU Am{U Ë`mMo JwUY_©…Mm¡H$moU Am{U Ë`mMo JwUY_©…Mm¡H$moU Am{U Ë`mMo JwUY_©…Mm¡H$moU Am{U Ë`mMo JwUY_©…

AmH¥$VrV ABCD hm Mm¡H$moZ Amho. Ë`m§Mo {eamoq~Xþ A, B, C, D Am{U
~mOw ;  AB , BC , CD , DA . AmhoV ABCD Mo H$moZ ∠ABC, ∠BCD,

∠CDA Am{U ∠DAB AmhoV. Am{U H$U©  AC , BD . AmhoV.

8 cm

8 cm

6 cm 6 cm

A

B C

D

(iii)

8 cm

8 cm

6 cm 6 cm

A

B C

D

(iv)

A B

C
D

8 cm

8 cm

6 cm 6 cm

A

B C

D

(ii)

8 cm

8 cm

6 cm 6 cm

A

B C

D

(i)
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ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

CnH$aUCnH$aUCnH$aUCnH$aUCnH$aU

_moOnÅ>r, JwÊ`m, H$moZ_mnH$mMr JaO Amho.

bjmV R>odm bjmV R>odm bjmV R>odm bjmV R>odm bjmV R>odm :

Oa aofm g_m§Va Amho qH$dm Zmhr ho VnmgÊ¶mgmR>r

JwÊ`mbm n{hë`m aofodéZ Xþgè`m aofoda ~mOwÀ`m AmH¥$VrV
XmI{dë`m à_mUo gaH$dm
AmVm, àË òH$ Mm¡H$moZmgmR>r `mo½` CnH$aZmMm dmna H$éZ {dMmanwg H$am.
àË¶oH$ Mm¡H$mZmg
(a) {déÜX ~mOw g_m§Va Amho H$m nhm.
(b) àË òH$ H$moZ _moOm
(c) àË òH$ ~mOwMr bm§~r _moOm.1 2

3

4
5

6

8

9
10

7
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Vw_À`m nmhUrMr Zm|X H$éZ Imbrb gmaUr nwU© H$am.
Mm¡H$moZ

1

2

3

4

5

6

7

8

9
10

g_m§Va ŵOg_m§Va ŵOg_m§Va ŵOg_m§Va ŵOg_m§Va ŵO Mm¡H$moZ hm 2 OmoS>çm g_m§Va ~mOw Agbocm Mm¡H$moZ Amho.
(a) H$moUVo AmH$ma g_m§Va ŵO Mm¡H$moZ Amho.?
(b) g_m§Va ŵO Mm¡H$moZmMo BVa JwUY_© H$moUVo AmhoV.?
Am`VAm`VAm`VAm`VAm`V ho Mma H$mQ>H$moZ Agbobo g_m§Va ŵO Mm¡H$moZ AmhoV.
(a) H$moUVo AmH$ma Am`V AmhoV.?
(b) Am`Vmbm H$moUVo JwUY_© AgVmV.?
g_ ŵOg_ ŵOg_ ŵOg_ ŵOg_ ŵO Mm¡H$moZ hm Mma g_mZ ~mOw Agbobm g_m§Va ŵO Mm¡H$moZ Amho.
(a) g_ ŵO Mm¡H$moZ H$embm åhUVmV.?
(b) g_ ŵO Mm¡H$moZmMo JwUY_© H$m` AmhoV. ?

Mm¡agMm¡agMm¡agMm¡agMm¡ag hm Mma H$mQ>H$moZ AgUmam g_ ŵO Mm¡H$moZ Amho.
(a) H$moUVo AmH$ma Mm¡ag Amho.?
(b) Mm¡agmbm H$moUVo JwUY_© AgVmV.?
g_b§~ Mm¡H$moZg_b§~ Mm¡H$moZg_b§~ Mm¡H$moZg_b§~ Mm¡H$moZg_b§~ Mm¡H$moZ hm EH$ OmoS>r g_m§Va ŵO AgUmam Mm¡H$moZ Amho.
(a) H$moUË`m AmH$mamÀ¶m Mm¡H$moZmcm g‘c§~ Mm¡H$moZ Ago åhUVmV?
(b) g_b§~ Mm¡H$moZmMo JwUY‘© H$moUVo?

g_m§Va
 ~mOwÀ`m
XmoZ OmoS>çm

g_m§Va
 ~mOwMr
EH$ OmoSr

Mma
H$mQ>H$moZ

{dê$ÜX ~mOw
g_mZ

Agboë`m
XmoZ OmoS>̀ m

{dê$ÜX
H$moZ g_mZ
Agboë`m
XmoZ OmoS>̀ m

bJVÀ`m
g‘mZ
~mOwÀ`m
XmoZ

OmoS>`m

4
g_mZ
~mOw

SCERT T
ELA

NGANA



Mm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZm 63

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

1 Am{U 8 Mm¡H$moZ nV§Jr AmhoV. nV§JmMo H$mhr JwUY_© {bhm.

{dMma H$am- MMm© H$am Am{U {bhm{dMma H$am- MMm© H$am Am{U {bhm{dMma H$am- MMm© H$am Am{U {bhm{dMma H$am- MMm© H$am Am{U {bhm{dMma H$am- MMm© H$am Am{U {bhm :

1. àË òH$ Am`V g_m§Va ŵO Mm¡H$moZ hmoVmo H$m?  àË òH$ g_m§Va ŵO Mm¡H$moZ Am`V hmoVmo
H$m ?

2. C_mZo JwS>mMr nmnS>r ~Zdbr Vrbm Vr Am¶VmH$ma hdr hmoVr. {H$Vr {Za{Zamù`m àH$mao
Vr Am`VmH$ma hmoVo `mMr nS>VmiUr H$é eH$Vo ?

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

Vwåhr 600 Mm H$moZ H$mTw> eH$Vm H$m`
dmna H$am dmné ZH$m

H$moZ_mnH$A straight edge

Compasses

One pair of opposite sides
are parallel

Trepezium

Parellogram

Rhombus

Kite

Rectangle

Square

Two pair of opposite sides
are equal and parallel

Adjacent sides
are equal

Adjacent sides
are equal

Each vertex angle is 90o

Each vertex angle is 90o

QuadrilateralMm¡H$moZ

g_c§~

{déÜX ~mOwMr EH$OmoS>r
g_m§Va AgVo.
Xm oZ {déÜX ~mOwÀ`m
OmoS>çm g_mZ d g_m§Va

àË òH$ {eam|q~Xþ H$moZ 900

g_m§Va ŵO

g_MVw©^wO
Mm¡ag

Am`V

nV§J

àË òH$ {eam|q~Xþ H$moZ 900

bJVÀ`m ~mOw g_mZ bJVÀ`m ~mOw g_mZ

Vwåhr {Z[aúmU Ho$coë¶m Mm¡H$moZmÀ¶m JwUY‘m©À¶m AmYmamda Mm¡H$moZmMo dJuH$aU H$aVm ¶oVo.
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64 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

60o
60o

A B

C

60o

E F

G

Imbrb ñnîQ>rH$aUmMo {Z[ajU H$éZ aMZoÀ`m nm`è`m {bhm.?
(i)

(a)        (b)      (c)    (d)   (e)

(ii)

∠ABC = 120o ∠EFG = 30o

(iii)

∠PSR = 90o

(iv)

  ∠QST = 45o

P Q

R

S

60o

A

C

B

P Q

R

S

P Q

R

S
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

3.2 Mm¡H$moZmMr aMZm…Mm¡H$moZmMr aMZm…Mm¡H$moZmMr aMZm…Mm¡H$moZmMr aMZm…Mm¡H$moZmMr aMZm…

Imbrb _mno {Xbr AgVm AmnU Mm¡H$moZ H$mTw> eH$Vmo.

1. Ooìhm Mma ~mOw Am{U EH$ H$moZ {Xbm AgVm (~m.~m.~m.~m.H$mo.)

2. Ooìhm Mma ~mOw Am{U EH$ H$U© {Xbm AgVm (~m.~m.~m.~m.H$.)

3. Ooìhm VrZ ~mOw Am{U XmoZ H$U© {Xco AgVm (~m.~m.~m.H$.H$.)

4. Ooìhm XmoZ gc§¾ ~mOw Am{U VrZ H$moZ {Xbm AgVm (~m.H$mo.~m.H$mo.H$mo.)

5. Ooìhm VrZ ~mOw Am{U XmoZ g‘m{dð> H$moZ {Xbm AgVm (~m.H$mo.~m.H$mo.~m.)

3.2.1  aMZm … Mma ~mO§yMr bm§~r Am{U EH$ H$moZ {Xbm AgVm.aMZm … Mma ~mO§yMr bm§~r Am{U EH$ H$moZ {Xbm AgVm.aMZm … Mma ~mO§yMr bm§~r Am{U EH$ H$moZ {Xbm AgVm.aMZm … Mma ~mO§yMr bm§~r Am{U EH$ H$moZ {Xbm AgVm.aMZm … Mma ~mO§yMr bm§~r Am{U EH$ H$moZ {Xbm AgVm. (~m.~m.~m.~m.H$mo.~m.~m.~m.~m.H$mo.~m.~m.~m.~m.H$mo.~m.~m.~m.~m.H$mo.~m.~m.~m.~m.H$mo.)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1 : PQRS Mm¡H$moZmMr aMZm H$am Á`m _Ü ò  PQ = 4.5 g|._r.,  QR = 5.2 g|._r.,
RS = 5.5 g|._r.,  PS = 4 g|._r. Am{U ∠ PQR = 120o.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar 1 :Mm¡H$moZmMr A§XmOr AmH¥$Vr H$mTw>Z {Xboë`m _mnm§Mr Ë`mda
IwU H$am. ho nwao Amho H$m ?

nm`arnm`arnm`arnm`arnm`ar 2 :~m.H$mo.~m.JwUY_©Mm dmna H$éZ
ΔPQR aMZm H$am PQ = 4.5
g|._r. ∠PQR = 120o Am{U
QR = 5.2 g|._r..

4.5cm

5.5cm

4cm 5.2cm
120o

P Q

RS

120o

5.2cm

4.5cmP Q

R
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66 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

nm`arnm`arnm`arnm`arnm`ar 3 :Mm¡Wm {eamoq~Xþo ‘S’ Mo ñWmZ
AmoiIÊ¶mgmR>r  P H|$Ðq~§XþdéZ
Am{U 4 g|._r.  (PS = 4 cm)
{ÌOoMm EH$ Mmn H$mT>m. R
H§o$Ð{~§Xþ déZ 5.5 g|o._r. (RS
= 5.5 cm) S q~Xþda AJmoXa À`m
Mmnmg N>oXUmam Xþgam MmnH$U©
H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4 : PQRS Mm¡H$moZ V`ma hmoÊ`mgmR>r
PS Am{U RS bm OmoS>m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : AB = 5 g|._r., BC = 3.5
g|._r.Am{U∠ A = 60o{Xbo AgVm ABCD g_m§Va ŵO Mm¡H$moZmMr aMZm H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:
nm`arnm`arnm`arnm`arnm`ar 1 :g_m§Va ^wO Mm¡H$moZmMr A§XmOr AmH¥$Vr H$mTw>Z

({deof àH$maMm Mm¡H$moZ) {Xboë`m _mnmMr IwU
H$am.
òWo AmnUmg 3 _mno {Xbr AmhoV.ABCD g_m§Va ŵO

Mm¡H$moZ Agë`m_wio AmnU Ë`mg Ago {bhþ eH$Vmo.
CD = AB = 5 g|._r. Am{U AD = BC
= 3.5 g|._r. (H$go ?)

(AmVm AmnUmg EHw$U 5 _mno
{_imbrV.).

nm`arnm`arnm`arnm`arnm`ar 2:AB = 5g|._r., ∠A = 60o  Am{U AD
= 3.5 g|._r. Mm dmna H$éZ ΔBAD
H$mT>m.

120o

5.2cm

4.5cmP Q

R

S

120o

5.5cm

4cm 5.2cm

4.5cmP Q

R

S

5cm

?

3.5cm 3.5cm

A B

CD

60o

5cm

3.5cm

D

A B

x

60o

SCERT T
ELA

NGANA
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

nm`arnm`arnm`arnm`arnm`ar 3:BC=3.5g|._r. Am{U DC
= 5 g|._r. ̀ m XmoZ _mnmMm
dmna H $éZ Mm ¡W m
{eamoq~Xþ ‘C’ {ZpíMV
H$am.

nm`arnm`arnm`arnm`arnm`ar 4 :ABCD g_m§Va ̂ wO Mm¡H$moZ
`oÊ`mgmR>r  B, C Am{U C,
D OmoS>m.

(_moOnÅ>r Am{U H$moZ_mnH$mÀ`m
gmhmæ`mZo g_m§Va^wO Mm¡H$moZmMo
JwUY_© nS>VmiwZ nhm.)
Mbm, Mm¡H$moZmÀ`m aMZoÀ`m nm`è`mMo gm_mÝ` H$aU nmhþ `m.
nm`arnm`arnm`arnm`arnm`ar 1: A§XmOr AmH¥$Vr H$mT>m.
nm`arnm`arnm`arnm`arnm`ar 2 :{Xbobr _mno nwaoer Zgë`mg AmH¥$VrMo {díbofU H$am. Anojm Ho$bobr _mno

`oÊ`mgmR>r AmH¥$VrÀ¶m {deof JwUY_©mMm dmna H$aÊ`mMm à`ËZ H$am.
nm`arnm`arnm`arnm`arnm`ar 3 :nmM _mnmn¡H$s {VZ _mnm§déZ {ÌH$moZ H$mT>m. Am{U BVa _mnmMm dmna Mm¡Wm

{eamoq~Xþ {ZpíMV H$aÊ`mgmR>r H$am.
nm`arnm`arnm`arnm`arnm`ar 4: aMZoÀ`m nm`è`mMo g{dñVa nUo dU©Z H$am.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.1

Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am. aMZoÀ`m nm`è`m {chm.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am. aMZoÀ`m nm`è`m {chm.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am. aMZoÀ`m nm`è`m {chm.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am. aMZoÀ`m nm`è`m {chm.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am. aMZoÀ`m nm`è`m {chm.
(a) ABCD Mm¡H$moZ H$mT>m Ë`mV AB = 5.5 g|._r.,  BC = 3.5 g|._r., CD = 4 g|._r., AD = 5

g|._r.  Am{U ∠A  = 45o.

(b)  BEST Mm¡H$moZ H$mT>m Ë`mV BE = 2.9 g|._r., ES = 3.2 g|._r., ST = 2.7 g|._r., BT = 3.4
g|._r. Am{U  ∠B = 75o.

(c) PQRS g_m§Va ŵO Mm¡H$moZ H$mT>m, PQ = 4.5 g|._r., QR = 3 g|._r.Am{U∠PQR = 60o.

5cm

3.5cm

CD

A B

x

60o

60o

5cm

3.5cm
3.5cm

5cm
CD

A B

x
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68 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

(d) MATH g_ ŵO Mm¡H$moZ H$mT>m  AT = 4 g|._r., ∠MAT = 120o.

(e) FLAT Am`V H$mT>m Ë`mV FL = 5 g|._r., LA = 3 g|._r.
(f) LUDO Mm¡ag H$mT>m OoWo LU = 4.5 g|._r.

3.2.2  Mma ~mOwMr bm §~r Am{U H$U© {Xbm AgVm Mm ¡H$m oZmMr aMZm H$aUoMma ~mOwMr bm §~r Am{U H$U© {Xbm AgVm Mm ¡H$m oZmMr aMZm H$aUoMma ~mOwMr bm §~r Am{U H$U© {Xbm AgVm Mm ¡H$m oZmMr aMZm H$aUoMma ~mOwMr bm §~r Am{U H$U© {Xbm AgVm Mm ¡H$m oZmMr aMZm H$aUoMma ~mOwMr bm §~r Am{U H$U© {Xbm AgVm Mm ¡H$m oZmMr aMZm H$aUo
(~m.~m.~m.~m.H$.~m.~m.~m.~m.H$.~m.~m.~m.~m.H$.~m.~m.~m.~m.H$.~m.~m.~m.~m.H$.)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3 : AB = 4 g|._r., BC = 3.6 g|._r., CD = 4.2 g|._r., AD = 4.8 g|._r. Am{U AC =
5 g|._r.Agë¶mg ABCD Mm¡H$moZmMr aMZm H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar1: {Xboë`m _m{hVrdéZ  ABCD Mm¡H$mZmMr A§XmOr AmH¥$Vr
H$mT>m.
({Xbobr _m{hVr Mm¡H$moZ H$mT>Ê`mgmR>r nwaogr Amho qH$dm
Zmhr `mMo {díbofU H$am.
Oa _m{hVr nwaoer Agë`mg g_moa Mbm. Oa nwaoer _m{hVr Zgob Va  {Xbobr
AmH¥$Vr H$mT>Ê`mgmR>r nwaoer Zmhr `mMm {ZîH$f©
H$mT>m. ).

nm`arnm`arnm`arnm`arnm`ar 2:AB = 4 g|._r., BC = 3.6 g|._r. Am{U  AC = 5
g|._r.KoD$Z  ΔABC Mr aMZm H$am

nm`arnm`arnm`arnm`arnm`ar 3: AmnUmg Mm¡Wm {eamoq~Xþ ‘D’.  {ZpíMV
Ho$bm nm{hOo. Vmo. AC.  À`m ~mOwda Agw eH$Vmo.
åhUwZ A H|$Ðq~XþdéZ  4.8 g|._r. {ÌOoMm (AD
= 4.8 g|._r.) Mmn H$mT>m Am{U C q~Xþda 4.2
g|._r. (CD = 4.2 g|._r.) nm{hë`m Mmnbm D

A B

C

D

4.8cm
3.6cm

4.2cm

4cm

5cm

A B

C

3.6cm

4cm

5cm

A B

C

D

3.6cm

4cm

5cm
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

da N>oXUmam Xþgam Mmn H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4: ABCD Mm¡H$moZ nwU© hmoÊ`mgmR>r A, D Am{U
C, D bm OmoS>m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: BE = 4.5 g|._r. Am{U ET = 5 g|._r.  _mnmMm
BEST g_ ŵO Mm¡H$moZ H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar 1 :g_ ŵO Mm¡H$moZmMr A§XmOr AmH¥$Vr H$mT>m. ({deof
àH$maMm Mm¡H$moZ).  gd© ~mOw g_mZ Amho åhUwZ  BE
= ES = ST = BT = 4.5 g|._r. Am{U {Xboë`m _mnmÀ`m
IwUm H$am.
AmVm, AmnU `m _mnm§déZ AmH¥$VrMr aMZm H$é
eH$Vmo.

nm`arnm`arnm`arnm`arnm`ar 2 :~m.~m.~m. JUwY_m© déZ ΔBET  H$mT>m Á`m_Ü`o
BE = 4.5 g|._r.,   ET = 5 g|._r.Am{U BT = 4.5
g|._r. Amho.

nm`arnm`arnm`arnm`arnm`ar 3 :Caboë`m XmoZ   ES = 4.5 g|._r.Am{U
ST = 4.5 go._r. _mnmdéZ Mm¡Wm
{eamoq~Xþ

       ‘S’,{ZpíMV H$aÊ`mgmR>r EH$ Mmn
H$mT>m.

B E

T S

4.5cm

5cm

B E

T

4.5cm

5cm

4.
5c

m

B E
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4.5cm

5cm
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m
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C

D
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70 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

nm`arnm`arnm`arnm`arnm`ar 4 :AnojrV g_^wO Mm¡H$moZ BEST.
òÊ`mgmR>r E, S Am{U S, T bm OmoS>m.

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

1. BA = 5 g|._r., AT = 6 g|._r. Am{U AS = 6.5 g|._r. BATS g_m§Va ̂ wO
Mm¡H$moZ Vwåhr H$mTw> eH$Vm H$m` ? ñnï> H$am ?

2. {dÚmÏ`mªZr Mm¡H$moZ  PLAY  H$mT>Ê`mMm à`ËZ Ho$bm Á`m _Ü ò PL  =
3 g|._r.,  LA  =  4 g|._r., AY = 4.5 g|._r., PY = 2 go._r. Am{U LY =
6 g|._r.‘mno {Xbr AmhoV. na§Vw Vmo H$mTw> eH$bm Zmhr H$m ?

Mm¡H$moZ H$mT>Ê`mMm Vwåhr ñdV… à`ËZ H$am Am{U H$maUo Úm.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.2

Imbr {Xboë`m _mnZmdéZ Mm¡H$mZmMr aMZm H$am.Imbr {Xboë`m _mnZmdéZ Mm¡H$mZmMr aMZm H$am.Imbr {Xboë`m _mnZmdéZ Mm¡H$mZmMr aMZm H$am.Imbr {Xboë`m _mnZmdéZ Mm¡H$mZmMr aMZm H$am.Imbr {Xboë`m _mnZmdéZ Mm¡H$mZmMr aMZm H$am.
(a) ABCD Mm¡H$moZ H$mT>m Ë`mV AB = 4.5 g|._r.,  BC = 5.5 g|._r., CD = 4 g|._r., AD = 6

g|._r.Am{U AC =  7 g|._r.
(b) PQRS Mm¡H$moZ H$mT>m Ë`mV PQ = 3.5 g|._r., QR = 4 g|._r., RS = 5 g|._r., PS = 4.5

g|._r. Am{U QS =  6.5 g|._r.
(c) ABCD g_m§Va ŵO Mm¡H$moZ H$mT>m Á`m_Ü ò AB =  6g|._r., CD = 4.5 g|._r. Am{U BD =

7.5 g|._r.
(d) g_ ŵO Mm¡H$moZ NICE H$mT>m Á`m_Ü ò NI = 4 g|._r. Am{U IE = 5.6 g|._r.
3.3.3 {VZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbo AgVm Mm¡H$moZmMr aMZm H$aUo.{VZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbo AgVm Mm¡H$moZmMr aMZm H$aUo.{VZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbo AgVm Mm¡H$moZmMr aMZm H$aUo.{VZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbo AgVm Mm¡H$moZmMr aMZm H$aUo.{VZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbo AgVm Mm¡H$moZmMr aMZm H$aUo.
$$$$$(~m.~m.~m.H$.H$.~m.~m.~m.H$.H$.~m.~m.~m.H$.H$.~m.~m.~m.H$.H$.~m.~m.~m.H$.H$.)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5 : AB = 4.5 g|._r., BC = 5.2 g|._r.,  CD = 4.8 g|._r. Am{U H$U©  AC = 5 g|._r.
BD = 5.4 g|._r.{Xbo AgVm  ABCD Mm¡H$moZmMr aMZm H$am.
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU :

nm`arnm`arnm`arnm`arnm`ar 1: ABCD Mm¡H$moZmMr A§XmOr AmH¥$Vr H$mT>m. Ë`mV {Xboë`m
_mnmMr IwU H$am.
( CnbãY _mnmdéZ ΔABC Mr aMZm H$aUo eŠ` Amho
H$m? )

nm`arnm`arnm`arnm`arnm`ar 2: ~m.~m.~m. JUwY_m©Zwgma ΔABC  Mr aMZm H$am.
Á`mV
AB = 4.5  g|._r., BC = 5.2 go._r. Am{U AC = 5
g|._r.

nm`arnm`arnm`arnm`arnm`ar 3: B Ho$§Ðq~Xþda  5.4 g|._r. {ÌÁ`oMr Am{U
C H|$Ðq~Xþda
 4.8 g|._r. {ÌOoMo B {eamoq~Xþ À¶m {déÜX
D q~Xþ {ZpíMV H$aÊ`mgmR>r XmoZ Mmn
H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4: ABCD Mm¡H$moZ nwU© hmoÊ`mgmR>r C,D,
B,D Am{U  A,D bm OmoS>m.

A B

C

4.5cm

5.2cm

5c
m

5.4cm

A B
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4.5cm
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A B
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C

4.8
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A B
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72 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.
1. ΔABD Mr aMZm n{hbo H$éZ Z§Va Mm¡Wm {eamoq~Xþ ‘C’ H$mTw>Z ABCD Mm¡H$moZmMr aMZm

H$é eH$Vm H$m ? H$maUo Úm.
2. PQ = 3 g|._r.,  RS = 3 g|._r., PS = 7.5 g|._r.,  PR = 8g|._r. Am{U  SQ = 4 g§o._r.

_mnm§gmo~V   PQRS Mm¡H$moZmMr aMZm H$am. CËVa nS>VmiwU nhm.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.3

Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.
(a) Mm¡H$moZ GOLD H$mT>m Á`mV OL = 7.5 g|._r.,  GL = 6 g|._r., LD = 5 g|._r.,  DG = 5.5
g|._r. Am{U OD = 10 g|._r.
(b) Mm¡H$moZ PQRS H$mT>m Á`mV PQ = 4.2 g|._r., QR = 3 g|._r., PS = 2.8 g|._r., PR = 4.5

g|._r.Am{U                                QS = 5 g|._r..
3.3.4 XmoZ gc§½Z ~mOw Am{U {VZ H$moZ {Xbo AgVm Mm¡H$mZmMr aMZm H$aUo.XmoZ gc§½Z ~mOw Am{U {VZ H$moZ {Xbo AgVm Mm¡H$mZmMr aMZm H$aUo.XmoZ gc§½Z ~mOw Am{U {VZ H$moZ {Xbo AgVm Mm¡H$mZmMr aMZm H$aUo.XmoZ gc§½Z ~mOw Am{U {VZ H$moZ {Xbo AgVm Mm¡H$mZmMr aMZm H$aUo.XmoZ gc§½Z ~mOw Am{U {VZ H$moZ {Xbo AgVm Mm¡H$mZmMr aMZm H$aUo.

(~m.H$mo.~m.H$mo.H$mo.~m.H$mo.~m.H$mo.H$mo.~m.H$mo.~m.H$mo.H$mo.~m.H$mo.~m.H$mo.H$mo.~m.H$mo.~m.H$mo.H$mo.)
AmnU, AnojrV Mm¡H$moZmMr aMZm H$é eH$Vmo. na§Vw H$mhr H$moZ {Xbo Amho åhUwZ _moOnÅ>r
Am{U H§$nmg Mm  dmna H$moZ_mnH$ H$moZ _moOÊ`mgmR>r dmnaVmo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU   6 : PQRS Mm¡H$moZ H$mT>m,PQ = 4

g|._r., QR = 4.8 g|._r.,   ∠P
= 75o ∠Q = 100o Am{U ∠R
= 120o. {Xbo Amho.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar 1 :AmnU Mm¡H$moZmMr A§XmOr AmH¥$Vr
H$mTw>Z {Xboë`m _mnmMr IwU H$amdr.
`mo½` CnH$aUmMr {ZdS> H$éZ H$moZ
H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 2: ~mO w  H $ m o Z ~mO w  `m
JwUY_m©Mm Cn`moJ H$éZ {Xboë`m
_mnmdéZ PQ = 4  g§o._r., ∠Q = 100o  Am{U
QR  = 4.8 g|._r. ΔPQR  Mr aMZm H$am.

( PR bm OmoS>Ê`mgmR>r q~XþaofoMm dmna H$m
H$aVmV? `mMm Xþgè`m nm`arV {ZfoY H$am.)

P Q

R

S

75o

12
0o

100o

4cm

4.
8c

m

P Q

R

100o

X

4cm

4.
8c

m

nwU© ^mJmV H$moZmg 360o g_mZ ^mJmV
{d^mJbo Amho. Ogo 0o, 30o, 45o, 60o, 90o,
120o Am{U 180o `mbmM àm_m{UH$ H$moZ
åhUVmV.

SCERT T
ELA

NGANA



Mm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZm 73

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

nm`arnm`arnm`arnm`arnm`ar 3: ∠P = 75o Mr aMZm H$éZ PY  H$mT>m.
[  75o  H$go H$mT>m`Mo Vwåhmbm g_Obo
H$m ?

(a)  P. nmgwZ EH$ Mmn H$mT>m. g_Om
Vmo PQ bm P′ . q~Xþda N>oXVmo.P′
H|$Ðq~Xþ déZ gma»`mM {ÌOoMo  A,
B XmoZ q~Xþda 60o Am{U 120oH$moZ
H$aUmao Am{U Ë`m XmoZ q~Xþda
N>oXUmao XmoZ Mmn H$mT>m.
(b) A,B q~XþnmgwZ H$moZ Xþ̂ mOH$mMr
aMZm H$am.Vr C q~Xþda 90o H$moZ
H$aVo Am{U Mmnmg N>oXVo.
(c) A, C nmgwZ H$moZ Xþ̂ mOH$ H$mT>m.
  ( 60o Am{U 90o _Ü`rH$m)  75oAmho.]

nm`arnm`arnm`arnm`arnm`ar 4: ∠R = 120o Mr aMZm H$am. Am{U
RZ  H$mT>m Omo  PY  bm S da {_iVo.
PQRS hm ¶oUmam Mm¡H$moZ Amho.

P Q

R

Y

75o 100o

X

4cm

4.
8c
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C

P Q
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74 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

L

EB

135o

45o

T

5cm

4.2cm

X

L

EB

45o

5cm

4.2cm

{dMma H$am- MMm© H$am Am{U {bhm.{dMma H$am- MMm© H$am Am{U {bhm.{dMma H$am- MMm© H$am Am{U {bhm.{dMma H$am- MMm© H$am Am{U {bhm.{dMma H$am- MMm© H$am Am{U {bhm.
1. Oa AmnUmg  P q~Xþda  75o  Mm H$moZm EodOr 100o Mm H$moZ {Xbm AgVm

 PQRS Mm¡H$mZmMr aMZm Vwåhr H$é eH$Vm H$m`? H$maUo Úm.
2. Oa   PL = 6 g|._r.,  LA = 9.5 g|._r.,  ∠P = 75o,   ∠L = 15o Am{U  ∠A = 140o {Xbm

AgVm PLAN Mm¡H$moZmMr aMZm H$é eH$Vm H$m?
(àË òH$ g§X^m©V H$ÀMr AmH¥$Vr H$mT>m. Am{U AmH¥$VrMo {díbofU H$am.) Vw_À`m {ZîH$fm©Mr
H$maUo gm§Jm d MMm© H$am.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7 :   BE = 4.2 g|._r, EL = 5 g|._r., ∠T = 45o {Xbo AgVm  BELT g_m§Va ŵO
Mm¡H$moZmMr aMZm H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar 1: g_m§Va ̂ wO Mm¡H$moZ BELT H$ÀMo {MÌ aoImQ>m
Am{U {Xboë`m _mnZmMr IwU H$am. (aMZogmR>r Vo
nwao AmhoV H$m Vo VnmgwZ nhm.?)

{díbofU{díbofU{díbofU{díbofU{díbofU :

{Xbobr _m{hVr aMZogmR>r nwaoer Zmhr AmnUmg g_m§Va ̂ wO Mm¡H$moZmÀ`m JwUY‘m©déZ
Amdí`H$ _m{hVr H$mT>br nm{hOo.
g_m§Va ŵO Mm¡H$moZmV {déÜX H$moZ g_mZ AgVmV åhUwZ  ∠E = ∠T = 45o Am{U
“H«$_dma òUmao H$moZ g§nwaH$ AgVmV ” åhUwZ
∠L = 180o − 45o = 135o.

Aem n«H$mao ∠B = ∠L = 135o

nm`arnm`arnm`arnm`arnm`ar 2 : ~m.H$mo.~m. `m JwUY_©mMm dmna H$éZ
ΔBEL Mr aMZm H$am Á`mV BE = 4.2
g|._r., ∠E = 45o  Am{U EL  = 5 g|._r.
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Mm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZm 75

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

nm`arnm`arnm`arnm`arnm`ar 3 : ∠B = 135o H$mT>m Am{U  BY  H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4 :aMZm H$am ∠L = 135o Am{U  LN  H$mT>m Oo BY  bm  T da {_iVo
BELT hm AmdeH$ Mm¡H$moZ Amho (åhUOo g_m§Va^wO)

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
g_m§Va ŵO Mm¡H$moZmÀ`m JwUY_m©déZ darb BELT  g_m§Va ŵO Mm¡H$moZ Mr aMZm
H$am.?

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.4

Y

X

L

EB

135o

45o

5cm

4.2cm

Y

X

L

EB

135o

45o

135
o

N T

5cm

4.2cm

Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.Imbr {Xboë`m _mnmdéZ Mm¡H$moZmMr aMZm H$am.

(a) HELP Mm¡H$moZmMr aMZm H$amHE= 6go§._r., EL= 4.5 go§._r., ∠H=60o, ∠E =105o Am{U∠P= 120o.

(b)   g_m§Va ŵO Mm¡H$moZGRAM Mr aMZm H$amGR = AM= 5 go§._r.,RA =MG=6.2go§._r. Am{U
∠R = 85o

 (c) Am`V FLAG Á`mMr EH$ ~mOw FL = 6g|._r. Am{U LA = 4.2 g|._r. Amho.
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76 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

3.2.5  Ooìhm {VZ ~mOw§Mr bm§~r Am{U XmoZ AmVrb H$moZ {Xbo AgVm Mm¡H$moZmMrOoìhm {VZ ~mOw§Mr bm§~r Am{U XmoZ AmVrb H$moZ {Xbo AgVm Mm¡H$moZmMrOoìhm {VZ ~mOw§Mr bm§~r Am{U XmoZ AmVrb H$moZ {Xbo AgVm Mm¡H$moZmMrOoìhm {VZ ~mOw§Mr bm§~r Am{U XmoZ AmVrb H$moZ {Xbo AgVm Mm¡H$moZmMrOoìhm {VZ ~mOw§Mr bm§~r Am{U XmoZ AmVrb H$moZ {Xbo AgVm Mm¡H$moZmMr
aMZm H$am.aMZm H$am.aMZm H$am.aMZm H$am.aMZm H$am. (~m.H$mo.~m.H$mo.~m.~m.H$mo.~m.H$mo.~m.~m.H$mo.~m.H$mo.~m.~m.H$mo.~m.H$mo.~m.~m.H$mo.~m.H$mo.~m.)

AmnU ~mOw H$moZ ~mOwMm dmna H$éZ {ÌH$moUmÀ`m aMZodéZ AmnU Aem àH$maÀ`m Mm¡H$mZmMr
aMZm H$é eH$Vmo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8 : ABCD Mm¡H$moZmMr aMZm H$am Á`mV AB = 5g|._r, BC = 4.5 go._r., CD = 6 g|._r,

∠B = 100o Am{U ∠C = 75o.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

nm`arnm`arnm`arnm`arnm`ar 1 :Mm¡H$moZmMr H$ÀMr AmH¥$Vr H$mTw>Z {Xboë`m _mnm§Mr IwU
H$am.
(hr _m{hVr Mm¡H$moZmÀ`m aMZogmR>r
nwaoer Amho qH$dm Zmhr Vo nhm.?
Oa Agob Va g_moa Om.)

nm`arnm`arnm`arnm`arnm`ar 2 :AB= 5g|._r,  ∠B = 100o Am{U BC =
4.5 g|._r._mnmMo ~m.H$mo.~m. JUwY_m©
Zwgma ΔABC H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 3 : ∠C = 75o Mr aMZm H$éZ
CY H$mT>m.
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Mm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZmMm¡H$moUmMr aMZm 77

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

nm`arnm`arnm`arnm`arnm`ar 4 :H§o$Ð{~§Xþ ‘C’ déZ 6 g|._r.
{ÌOoMm CY bm D. q~Xþda
N>oXUmam Mmn H$mT>m. A Am{U
D OmoS>m ABCD hm AnojrV
Mm¡H$moZ Amho.

{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm.{dMma H$am - MMm© H$am Am{U {bhm. :

AB À¶m EodOr BC bm nm`m KoD$Z Vwåhr darb Mm¡H$moZ ABCD Mr aMZm H$é eH$Vm H$m ? Oa
H$é eH$mb Va H$ÀMo {MÌ aoImQ>m Am{U aMZoVrb {d{dY nm`è`mMo ñnîQ>rH$aU Úm.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.5
Imbrb Mm¡H$moZmMr aMZm H$am.
(a) Mm¡H$moZ PQRS  H$mT>m Á`mV PQ  = 3.6g|._r.,  QR = 4.5 g|._r., RS = 5.6 g|._r., ∠PQR

= 135o Am{U  ∠QRS = 60o.

(b) Mm¡H$moZ  LAMP  H$mT>m Á`mV  AM = MP = PL = 5g|._r., ∠M = 90o Am{U ∠P = 60o.

(c) g_b§~ Mm¡H$moZ ABCD H$mT>m AB || CD, AB = 8 g|._r.BC = 6g|._r.CD= 4g|._r.Am{U
∠B = 60o.

3.2.6 {deof àH$maÀ`m Mm¡H$moZmMr aMZm{deof àH$maÀ`m Mm¡H$moZmMr aMZm{deof àH$maÀ`m Mm¡H$moZmMr aMZm{deof àH$maÀ`m Mm¡H$moZmMr aMZm{deof àH$maÀ`m Mm¡H$moZmMr aMZm  :
(a) g_^wO Mm¡H$moZmMr aMZmg_^wO Mm¡H$moZmMr aMZmg_^wO Mm¡H$moZmMr aMZmg_^wO Mm¡H$moZmMr aMZmg_^wO Mm¡H$moZmMr aMZm :
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9 : ABCD g_ ŵO Mm¡H$moZ H$mT>m Á`m_Ü ò H$U©

AC = 4.5 g|._r. Am{U BD = 6 g|._r..
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :
nm`arnm`arnm`arnm`arnm`ar 1 :ABCD g_^wO Mm¡H$moZmMo H$ÀMo {MÌ aoImQ>m Am{U {Xboë`m
_mnm§Mr IwU H$am. Amdí`H$ AmH¥$VrgmR>r {Xbobr _mno nwaoer AmhoV
H$m ? ho nmhÊ`mgmR>r g_^wO Mm¡H$moZmÀ`m EH$ qH$dm Xþgè`m JwUY_m©Mm
dmna Ë`m§Mr aMZm H$aÊ`mgmR>r H$aVmo.
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78 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

{díbofU{díbofU{díbofU{díbofU{díbofU: g_ ŵO Mm¡H$moZmMo H$U© EH$_oH$m§g bm§~ Xþ̂ mJVmV.AC
Am{U BD  ho   ABCD.  g_^wO Mm¡H$moZmMo H$U© AmhoV Oo
‘O’da Xþ^mJVmV. åhUOo ∠AOB = 90o Am{U

OB = OD = 2
BD

 = 
6
2  = 3 g|._r.

AmVm, aMZogmR>r nm`ar - 2 H$S>o Mbm

nm`arnm`arnm`arnm`arnm`ar 2: AC  = 4.5 g|._r. H$mT>m (ABCDg_^wO
Mm¡H$moZmMm EH$ H$U©) Am{U Ë`mMo bm§~Xþ̂ mOH$
XY  H$mT>m Am{U N>oXZ q~Xþbm ‘O’ Aer IwU
H$am.

nm`arnm`arnm`arnm`arnm`ar 3: Xþgam H$U© BD  hm ACMm b§~ Amho BD  hm
XY Mm EH$ ^mJ Amho. åhUwZ H§o$Ðq~Xþ ‘O’ déZ
3 g|._r. {ÌOoMo  (OB = OD = 3g|._r.) AC  À`m
XmoÝhr ~mOwbm XY bm B Am{U D q~Xþda N>oXUmao
XmoZ Mmn H$mT>m.
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

C

D

A

B

3cm

3cm
4.5cm

X

Y

O

nm`arnm`arnm`arnm`arnm`ar 4: (i) A, B (ii) B, C (iii) C, D Am{U D(iv) D, A  bm
OmoS>m

{dMma H$am - MMm© H$am Am{U {bhm{dMma H$am - MMm© H$am Am{U {bhm{dMma H$am - MMm© H$am Am{U {bhm{dMma H$am - MMm© H$am Am{U {bhm{dMma H$am - MMm© H$am Am{U {bhm :

1. AC À`m EodOr BD bm AmYma  H$éZ darb Mm¡H$moZm (g_ ŵO) Mr aMZm H$é eH$Vm H$m
?  Oa Zmhr Va H$maUo Úm.

2. g‘Om ¶m g‘ ŵO Mm¡H$mZmMr bm§~r g‘mZ Agë¶mg Vwåhmbm H$er AmH¥$Vr ¶oVo Ë¶mgmR>r
H$ÀMo {MÌ aoImQ>m H$maUo gm§Jm.

Aä`mgAä`mgAä`mgAä`mgAä`mg - 3.6

Imbr {Xboë`m _mnmdéZ Mm¡H$mZmMr aMZm H$am.
(a) g_ ŵO Mm¡H$moZ CART  H$mT>m Á`mV CR = 6 g|._r.,  AT = 4.8 g|._r.
(b) g_ ŵO Mm¡H$moZ SOAP H$mT>m Á`m _Ü ò SA = 4.3 g|._r.,  OP = 5 g|._r.
(c) JUMP Mm¡agmMr aMZm H$am Á`m_Ü ò H$U© 4.2 g|._r. Amho.SCERT T
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AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.?

1. {d{eï> Mm¡H$moZmÀ`m aMZogmR>r nmM ñdV§Ì _mnZmMr JaO Amho.
2. Mm¡H$moZmMr aMZm {d{eï>VoZo H$é eH$Zo Oa,

(a) Mma ~mOw§Mr bm§~r Am{U EH$ H$moZ {Xbm AgVm.
(b) Mma ~mOw§Mr bm§~r Am{U EH$ H$U© {Xbm AgVm.
(c) VrZ ~mOw§Mr bm§~r Am{U XmoZ H$U© {Xbm AgVm.
(d) XmoZ bJVÀ`m ~mOw§Mr bm§~r Am{U VrZ H$moZ {Xbo AgVm.
(e) VrZ ~mO§wMr bm§~r Am{U XmoZ bmJwZ Agbobo H$moZ {Xbo AgVm.

3. Ooìhm XmoZ H$U© {Xë`m OmVo Voìhm XomZ {deof Mm¡H$moZ, g_ ŵO Mm¡H$moZ
Am{U Mm¡ag `mMr aMZm H$é eH$Vmo.

{ejH$m§gmR>r gwMZm{ejH$m§gmR>r gwMZm{ejH$m§gmR>r gwMZm{ejH$m§gmR>r gwMZm{ejH$m§gmR>r gwMZm:
H§$nmgZo H$mT>bobo H$moZ AMwH$ AgVmV Am{U Ë`mM VH$m©Zo {gÜX H$é eH$VmV. na§Vw H$moZ_mnH$m§Mm
dmna , _moOÊ`mgmR>r Am{U nS>Vmim H$aÊ`mgmR>r hmoVmo. åhUwZ Amnë`m gd© {dÚmÏ`mªZm
H§$nmgÀ`m ghmæ`mZo gd© eŠ` H$moZm§Mr aMZm H$aUo {eHw$ Úm.
H$mVacoë¶m H$mJXmMr J§‘VH$mVacoë¶m H$mJXmMr J§‘VH$mVacoë¶m H$mJXmMr J§‘VH$mVacoë¶m H$mJXmMr J§‘VH$mVacoë¶m H$mJXmMr J§‘V
EH$m H$mJXmdéZ AmH¥$VrV XmI{dë¶mà‘mUo EH$ Mm¡H$moZ H$mVam
~mOwÀ¶m ‘Ü¶q~XwZm AmoiIwZ H«$‘dma [aVoZo OmoSw>Z Mma {ÌH$moU
T1, T2, T3, T4 Am{U g§‘mVa ŵO Mm¡H$moZ P V¶ma hmoVmo.
¶m Mma {ÌH$moZmÀ¶m ghmæ¶mZo g‘mV§a ŵO Mm¡H$moZmg V¶ma H$é
eH$Vm H$m? g‘mV§a ŵO Mm¡H$moZmMo úmoÌ’$i ‘wi Mm¡H$moZmÀ¶m
úmoÌ’$imer VwcZm H$er H$amc?

T1

T2

T4

T3

P

N>moQ>rer J§‘V
Mm¡H$moZ + Mm¡H$moZ = g‘mV§a ŵO Mm¡H$moZ?
EH$m H$mJXmMr AYu KS>r H$éZ H$mVarZo Ë¶mg XmoZ EH$éZ MVw©̂ wOmÀ¶m AmH$mamV H$mnm.
n{hë¶m MV©ŵ wOmV EH$m H$Um©déZ H$mnm. Xþgè¶m MVw©̂ wOmV H$Um©déZ H$mnm. ¶m Mmahr
{ÌH$moZmdéZ g‘m§Va ŵO Mm¡H$moZ V¶ma H$é eH$Vmo H$m ho XmIdm?SCERT T
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KmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmV

YS>m 4

4.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

AmnUmg _m{hV Amho 36 = 3 × 3 × 3 ×3 × 3 × 3  Am{U
3m = 3 × 3 × 3 × 3 × 3 × .................... (m doi)

Vwåhmbm _m{hV Amho H$m ?
gẁ mªMo A§XmOo ì`mg 1,40,00,00,000 m Am{U
gẁ m©Mo dOZ 1, 989, 100, 000, 000, 000, 000, 000, 000, 000, 000 {H$.J«m. Amho.
gẁ m©nmgwZ n¥ÏdrMo A§Va 149, 600, 000, 000 m. Amho. {díd gw_mao 12,000,000,000 df© OwZo
Amho. n¥Ïdr g_wÐmÀ`m nmÊ`mMm gw_mao 1,353,000,000 KZ {H$._r. Amho.
Mog ~moS>©Mm àË òH$ Mm¡ag YmÝ`mZo ^abobm Amho. n{hbm S>~m EH$mYmÝ`mZo ^abm Amho. Am{U
BVa S>ã~o Aem àH$mao ^abo Amho H$s S>ã`mVrb YmÝ`mMr EH$wU g§»`m AJmoXaÀ`m S>ã`mÀ`m
XþßnQ> Amho. 64 S>~o ^aÊ`mgmR>r {H$Vr YmÝ` Amdí`H$ Amho, ho Vwåhmg _m{hV Amho H$m`. ?
Vo 18,446,744,073,709,551,615 Amho.
Aer _moR>r g§»`m dmMÊ`mgmR>r {b{hÊ`mgmR>r Am{U g_OÊ`mgmR>r AdKS> Zmhr H$m. AmVm
AmnU Aem àH$maMr g§»`m KmVm§H$mÀ`m énmV {b{hÊ`mMm à`ËZ H$é.
1,40,00,00,000 m  = 1.4×109 m.

AmnUAmnUAmnUAmnUAmnU 109 `mg`mg`mg`mg`mg 10 Mm KmVm§H$Mm KmVm§H$Mm KmVm§H$Mm KmVm§H$Mm KmVm§H$ 9 Ago dmMVmo.Ago dmMVmo.Ago dmMVmo.Ago dmMVmo.Ago dmMVmo.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb g§{jßV H$am.

(i) 37   ×  33 (ii) 4 × 4 × 4 × 4 × 4 (iii)  34× 43

2. h¡Xam~mX Vo {Xëbr _Yrb aoëdoMo A§Va 1674.9 {H$._r. Amho. `mg Vwåhr
g|Q>r _rQ>a _Ü ò  H$go ì`ŠV H$aVm. `mg empñÌ` énmV gwÜXm {bhm.$?

109

Exponent

Base

KmVm§H$

nm`m
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 4.1 F$U KmVm§H$m gmo~V KmVF$U KmVm§H$m gmo~V KmVF$U KmVm§H$m gmo~V KmVF$U KmVm§H$m gmo~V KmVF$U KmVm§H$m gmo~V KmV

Zoh‘r
gẁ m©Mm ì`mg = 1400000000m  = 1.4 × 109 m Ago {b{hVmo.
AdmJmŚ>m|Mr g§»`m  = 6.023 × 1023

`m gd© _moR>çm g§»`m AmhoV. Am{U g§{jßV énmV gwb^VoZo {bhþ eH$Vm.
nU EH$H$m nojm bhmZ g§»`m KmVm§H$mÀ¶m énmV H$go {c{hVmV. CXm.
Ho$gm§Mr OmS>r = 0.000005 m

_m`H«$mo[\ ë_Mr OmS>r = 0.000015 m

EH$H$mnojm bhmZ g§»`m H$em Xe©{dVmV Vo _m{hV H$é `m.
_mJrb dJm©Vrb Imbrb Z_wÝ`mMr COiUr H$é `m.
103 = 10 × 10 × 10  = 1000

102 = 10 × 10 = 100 = 1000/10

101  = 10 = 100/10

100   = 1 = 10/10

10-1 = ?

darb Z_wÝ`m déZ Ago åhUw eH$Vmo H$s, 10−1 = 
1

10

Aem [aVrZo10−2  =  
1

10
 ÷ 10  =  

1
10

 × 
1

10
 = 

1
100  = 2

1
10

10−3 = 
1

100  ÷ 10 =  
1

100  ×  
1

10
 = 

1
1000  = 3

1
10

darb ñnï>rH$aUmdéZ AmnU Ë`mg Ago {bhþ eH$Vmo H$s, 1 110 10
10 10

n n
n nor−

−= =

Imbrb VŠË`mMo {Z[ajU H$am.Imbrb VŠË`mMo {Z[ajU H$am.Imbrb VŠË`mMo {Z[ajU H$am.Imbrb VŠË`mMo {Z[ajU H$am.Imbrb VŠË`mMo {Z[ajU H$am.

1 {H$bmo{_Q>a 1 hoŠQ>mo {_Q>a 1 S>oH$m{_Q>a 1 _rQ>a 1 S>ogr{_Q>a 1 g|Q>r{_Q>a 1 {_br {_Q>a

1000m 100m 10m 1 m
1

10  m
1

100  m
1

1000  m

103 m 102 m 101m 100m 10-1m 10-2m 10-3m

KmVm§H$ Ogm Ogm 1 Zo H$_r hmoV OmVo Ver
qH$_V AJmoXaÀ`m qH$_VrÀ`m EH$ Xem§e hmoVo.
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ho H$amho H$amho H$amho H$amho H$am

10-10   ho H$emÀ`m ~amo~a Amho.?
Z_wÝ`mMo {Z[ajU H$am.
(i) 8 = 2 × 2 × 2 = 23

(ii)
8
2 = 4 = 2 × 2 = 22

(iii)
4
2 = 2 = 21

(iv)
2
2 = 1 =20

(v)
1
2 = 2–1

(vi) 2

1
2 =  2–2

gm_mÝ`Vm åhUw eH$Vmo H$s, H$moUË`mhr ewÝ` ZgUmè`m nwUmªH$ g§»`m‘a’gmR>ra−m =  
1
ma

 hm am

À¶m JwUmH$mamMm ì`ñV Amho. .
åhUOo am × a−m  =  am+(−m)  =   a0 = 1

ho H$amho H$amho H$amho H$amho H$am
Imbrb JwUmH$mamMm ì`ñV _m{hV H$am.

(i) 3−5 (ii) 4−3 ( iii) 7−4 (iv) 7−3

(v) x−n (vi) 3
1
4

(vii) 3
1

10

AmnUmg _m{hV Amho H$s,  doJ = ¶mg

g§koÀ`m énmg {b{hë`mg ,  s = d
t

.  Ooìhm A§Vamg (m) {_Q>a _Ü ò Xe©{dVmo Am{U doiobm

goH§$X (s)_Ü ò Xe©{dVo doJmMo EH$H$ Ago {b{hVmV.  m × s−−−−−1 Aem [aVrZo ËdaUmMo EH$H$

2
m
s

.  `mbm m × s−−−−−2 Ago gwÜXm ì`ŠV H$aVmV.

A§§Va
doi
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AmnU 3456 Aem g§»`m§Zm {dñVmamÀ`m énmV / g§» òÀ`m énmV Imbrb à_mUo {bhþ eH$Vmo.
3456 =  (3 × 1000)  + (4 × 100 )  + (5 × 10 ) + (6 × 1)
3456 =  (3 × 103)  + (4 × 102 )  + (5 × 10 ) + (6 × 100 )

Aem àH$mao 7405  =  (7 × 103) + (4 × 102 ) + (0 × 10 ) + (5 × 100 )

AmnU 326.57 Aem Xem§e g§»`m§Zm KmVm§H$mÀ`m gmhmæ`mZo {dñVmamÀ`m énmV H$go ì`ŠV
H$aVmo Vo AmVm nmhþ̀ m.

326.57 = (3 × 102 ) + (2 × 10 ) + (6 × 100 ) + 2
5 7

10 10
⎛ ⎞ ⎛ ⎞+⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

= (3 × 102 ) + (2 × 10 ) + (6 × 100 ) + (5 × 10-1) + (7 × 10-2)

Aem àH$mao  734.684 = (7 × 102 ) + (3 × 10 ) + (4 × 100 ) + 2 3
6 8 4

10 10 10
⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ +⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

                       = (7 × 102 ) + (3 × 10 ) + (4 × 100 ) + (6 × 10−1) + (8 × 10−2) + (4 × 10−3)

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

KmVm§H$mMm dmna H$éZ Imbrb g§»`mMm {dñVma H$am.
(i)  543.67 (ii)  7054.243 (iii)  6540.305 (iv) 6523.450

4.2 KmVm§H$mMo {Z`_KmVm§H$mMo {Z`_KmVm§H$mMo {Z`_KmVm§H$mMo {Z`_KmVm§H$mMo {Z`_
AmnU {eH$bmoV H$s H$moUË`mhr ewÝ`oVa nwUmªH$  ‘a’ gmR>r  am  ×  an  =  a m+n ; ̀ oWo ‘m’ Am{U
‘n’ Z¡g{J©H$ g§»`m AmhoV.

hm {Z`_ F$ZmË_H$ KmVm§H$mgmR>r Mm§Jbm Amho H$m ?

Mbm nS>Vmim H$é `m.
(i) g_Om 32 × 3-4

AmnUmg _m{hV Amho  3-4 = 4
1
3

åhUwZ 32 × 3-4  =  32  ×  
2

4 4
1 3
3 3

=

             = 32−4            =   3−2

i.e.,      32 × 3−4  =   3−2

(ii)  (−2)−3 × (− 2)−4 ¿`m. (−2) −3× (− 2)−4 =  3 4
1 1

( 2) ( 2)
×

− −
 =  ( )3 4

1
2 +−

a−m = 
1
ma

  H$moUË`mhr ewÝ òVa nwUm©H$‘a’gmR>r

(  AmnUmg _m{hV Amho   −=
m

m n
n

a a
a

)

(AmnUmg ‘m{hV Amho
1 2

2
1 110 & 10

10 10
− −= = )
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7
1

( 2)
=

−   =   (− 2)−7     (∵  am × an = a m+n)

åhUwZ    (−2)−3 × (−2)−4 = (−2)−7

(iii)  (−5) 2× (−5)−5  KoD$ `m

        (−5)2× (−5)−5 =    (−5) 2 × 
5

1
( 5)−

  =  ( )5 2

1
5 −−

3
1

( 5)
=

−

1But −

⎛ ⎞
=⎜ ⎟

⎝ ⎠

m

n n m
a
a a

  =  (–5)–3

åhUwZ   (−5) 2× (−5)−5  = (−5)−3 (AmnUmg _m{hV Amho  2+(−5) = −3)

gm_mÝ`Vm H$moUË`mhr ewÝ òVa nwUmªH$ ‘a’gmR>ram × an = a m+n òWo‘m’ Am{U a ‘n’ Am{U nwUmªH$
g§»`m AmhoV.

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

g§{jßV H$éZ Imbrb EHo$ar KmVm§H$mÀ`m énmV {bhm.
(i)  2–3 × 2–2 (ii)  7–2 × 75 (iii)  34 × 3−5 (iv)  75 × 7−4 × 7−6

(v)  m5 × m−10 (vi)  (−5)−3 × (− 5)−4

AemarVrZo AmnU Imbrb KmVm§H$mÀ`m {Z`_mMm nS>Vmim H$é eH$Vmo òWo ‘a’Am{U‘b’ ho ewÝ`
ZgUmè`m nwUmªH$ g§»`m AmhoV Am{U ‘m’Am{U‘n’ H$moUVohr nwUmªH$ AmhoV.

1.
m

n
a
a

 = am−n

2. ( am)n = amn

3. (am×bm) = (ab)m

Vwåhr ImbÀ`m dJm©V \ ŠV
YZmË_H$ KmVm§H$mÀ¶m {Z¶‘m

~XXb {eH$bmV
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4.
⎛ ⎞=⎜ ⎟
⎝ ⎠

mm

m
a a

bb

5. a0 = 1
Oa am= an Agë`mg ‘m’Am{U‘n’  `m_Ü ò H$m¶ g§~§Y Amho. ho Vwåhr ‘m{hV H$é eH$Vm H$m`
òWo ‘a’ hr ewÝ òVa nwUmªH$ g§»`m Amho Am{U a ≠ 1, a ≠ −1.Mbm

nmhþ `m.

g_Om   am = an         Va 
m

n
a
a

  = 1 ( XmoÝhr ~mOwg an^mJë¶mg)

åhUOo    am-n = 1.    0

0

m na a
m n

− =
∴ − =

        ∴  m = n
Aem àH$mao AmnU {ZíH$f© H$mTw> eH$Vmo H$s Oa am = an Va m = n.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: qH$_V H$mT>m   (i)  5−2 (ii)  5
1

2− ( iii)  (−5)2

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i)  5−2  = ( )2
1 1 1

5 5 255
= =

×   (AmnUmg _m{hV Amho 1m
ma

a
− = )

(ii)  5
1

2−    =   25   = 2 × 2 × 2 × 2 × 2   (AmnUmg _m{hV Amho 1
− = m

m a
a

)

          25   =  32

(iii)  (–5)2  = (–5) (–5)  =  25
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : Imbrb gai én Úm.

(i) (−5)4 ×  (−5)−6   (ii)  
7

4
4
4

     (iii)   
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟⎝ ⎠

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (i) (−5)4 ×  (−5)−6           (AmnUmg _m{hV Amho a m ×  a n = a m+n )

= (−5)4 + (−6) = (−5)−2

2
1 1 1

( 5) ( 5) 25( 5)
= = =

− × −− (AmnUmg _m{hV Amho  a−m  = 1
ma )

(ii)
7

4
4
4

 (AmnUmg _m{hV Amho  
m

n
a
a

 =    am−n    )

= 47−4  = 43 = 64

a ≠ 1H$m Zmhr ?
Oa  a = 1, m = 7 Am{U  n= 6 Va
17 = 16

 ⇒ 7 = 6
      ho gË` Amho H$m ?
     åhUwZ a ≠ 1
Oa a = −1 Va H$m` KS>Vo.
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(iii)
55

6
3

3 3
3

−⎛ ⎞
×⎜ ⎟

⎝ ⎠

= (35−3)5 ×  3−6       (AmnUmg _m{hV Amho 
m

n
a
a

  =  am−n )

= (32)5 ×   3−6 (am)n  = amn

= 310 ×  3−6 = 34 = 81

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 3: Imbrb àË òH$mg YZ KmVm§H$mÀ`m énmV ì`ŠV H$am.

(i)  4−7 (ii)  4
1

(5)− (iii)  
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv)  
4

6
7
7

−

−

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i) 4−7 (AmnUmg _m{hV Amho  1m
ma

a
− = )

7
1

(4)
=

(ii) 4
1

(5)−                                       (AmnUmg _m{hV Amho  1 m
m a

a− = )

= 54

(iii)
34

7

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

 
3

3
4
7

−

−=
1 1m m
m ma and a

a a
−

−
⎛ ⎞= =⎜ ⎟⎝ ⎠

3

3
7
4

=  
37

4
⎛ ⎞= ⎜ ⎟
⎝ ⎠

(iv)
4

6
7
7

−

−

=  7−4 −(−6)

= 7−4+6   =   72

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4 : 27−4  bm nm`m 3 À`m KmVm§H$mÀ`m énmV ì`ŠV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 27 bm 3 ×  3 ×  3 =  33 Ago {b{hVm òVo.

åhUwZ   27−4  = (33)−4

   = 3−12           AmnUmg _m{hV Amho   (am)n = amn

gm_mÝ`Vm  
m ma b

b a

−
⎛ ⎞ ⎛ ⎞=⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5 : g§{jßV én Úm.

(i)  31 2
27

−⎛ ⎞×⎜ ⎟
⎝ ⎠

(ii)   44 ×  16−2 ×  40

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (i)
31 2

27
−⎛ ⎞×⎜ ⎟

⎝ ⎠

27 bm 3 ×  3 ×  3 = 33 Ago {bhrVm òVo

3 3
3

1 12 2
27 3

− −⎛ ⎞× = ×⎜ ⎟
⎝ ⎠

                  = 3 3
1 1
3 2

× AmnUmg _m{hV Amho   1 m
m a

a
−=

                  3
1

(3 2)
=

×          AmnUmg _m{hV Amho am ×  b m = (ab)m

                  3
1 1

2166
= =

(ii) 44 ×  16−2  ×  40

= 44 ×  (42)−2 ×  40        AmnUmg _m{hV Amho (am)n = amn

= 44×  4−4 ×  40             AmnUmg _m{hV Amho     am ×  an = am + n

= 44-4+0  = 40 na§Vw a0 = 1

=1
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: Vwåhr ‘x’À`m qH$_VrMm A§XmO bmdw eH$Vm H$m ? Ooìhm

2 x =1
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AJmoXa Ho$boë`m MM} à_mUo a0 = 1

ñnï> nUo  2x  = 1
      2x  = 20

⇒     x = 0
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7 : ‘x’Mr {H§$_V H$mT>m.

(i)  25 ×  5x  = 58 (ii)  
1
49

×  72x  = 78

(iii) (36)4 = 3 12 x (iv) (−2)x +1 ×  ( −2)7 = (−2 )12
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :(i) 25 ×  5x = 58 AmnUmg _m{hV Amho    25 = 5 ×  5 = 52

52 ×  5x      = 58 na§Vw  am ×  an = am + n

52 + x  = 58 Oa am = an   ⇒   m = n

2 + x  = 8

∴ x   = 6

(ii) 2 81 7 7
49

× =x

 2 8
2

1 7 7
7

× =x                       AmnUmg _m{hV Amho  1 m
m a

a
−=

7-2 ×  72x = 78

    7 2x − 2 = 78

   2x − 2  = 8 (∴ nm`m g_mZ Amho)

          2x = 8 + 2

         2x  = 10

            x = 
10
2  = 5

 ∴  x = 5

(iii) (36)4 = 312x [∴  (am)n = amn ]

324 = 312x (nm`m g_mZ Amho)
24 = 12x

x = 
24
12   = 2

(iv) (−2) x +1 ×  (−2)7 = (−2)12

          (−2) x +1+7 = (−2)12

               (−2)x+8 = (−2)12 (∴ nm`m g_mZ Amho)
                 x + 8  = 12
                        x = 12 – 8 = 4
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8 : gai én Úm. 
3 22 25

5 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

2

2
25 5 5 5
4 2 2 2

×
= =

×

23 2 3 2

2
2 25 2 5
5 4 5 2

−− − − ⎛ ⎞⎛ ⎞ ⎛ ⎞ ⎛ ⎞× = × ⎜ ⎟⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠

na§Vw  (am)n = amn

                 
3 4

3 4 4 3
3 4

5 2 5 2
2 5

− −= × = ×

                  = 5−1 ×  21 = 
2
5

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9 : gai én Úm. 
3 3 21 1 1

3 2 5

− − −⎡ ⎤⎧ ⎫⎪ ⎪⎛ ⎞ ⎛ ⎞ ⎛ ⎞− ÷⎢ ⎥⎨ ⎬⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎪ ⎪⎩ ⎭⎣ ⎦

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:
3 3 21 1 1

3 2 5

− − −⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞− ÷⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

AmnUmg _m{hV Amho    
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠

3 3 2

3 3 2
1 1 1
3 2 5

− − −

− − −

⎡ ⎤⎛ ⎞
= − ÷⎢ ⎥⎜ ⎟

⎢ ⎥⎝ ⎠⎣ ⎦
       AmnUmg _m{hV Amho a−m = 

1
ma

 Amho  am   = 
1

ma−

3 3 2

3 3 2
3 2 5 27 8 25

1 11 1 1
⎡ ⎤⎛ ⎞ ⎛ ⎞= − ÷ = − ÷⎢ ⎥ ⎜ ⎟⎜ ⎟ ⎝ ⎠⎝ ⎠⎢ ⎥⎣ ⎦

= (27 – 8 ) ÷ 25 =  
19
25

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10 : Oa  x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  Va x−2 Mr qH$_V H$mT>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: x =  
2 43 2

2 3

−
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

AmnUmg _m{hV Amho 
m m

m
a a
b b

⎛ ⎞ =⎜ ⎟⎝ ⎠

x = 
2 4

4
3 2
2 3

−

−
⎛ ⎞ ×⎜ ⎟
⎝ ⎠

         
m

n
a
a

  =  am−n
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x  
62 4 2 4 6

2 4 2 4 6
3 3 3 3 3

22 2 2 2

+

+
⎛ ⎞= × = = = ⎜ ⎟
⎝ ⎠

x 
63

2
⎛ ⎞= ⎜ ⎟
⎝ ⎠

26 12 1212 12
2

12 12
3 3 3 2 2
2 2 32 3

− − −
−

−

⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞= = = = =⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

x

Aä`mgAä`mgAä`mgAä`mgAä`mg - 4.1

1. gai én Úm Am{U H$maUo {chm.

 (i) 4−3 (ii)  (−2)7 (iii)  
33

4

−
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv) (−3)−4

2. gai én Úm Am{U Imbrb EHo$ar KmVm§H$mV Xe©dm

(i)  
4 5 61 1 1

2 2 2
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(ii)  (−2)7 ×  (−2)3 ×  (−2)4

(iii)  44 ×  
45

4
⎛ ⎞
⎜ ⎟
⎝ ⎠

(iv)  
4

3
6

5 5
5

−

−

⎛ ⎞
×⎜ ⎟

⎝ ⎠
(v)  (−3)4 ×  74

3. gai én Úm.  (i)  
2

2 1
2

32 3
2

−
−× ×   (ii)  (4−1 ×  3−1 ) ÷ 6−1

4. gai én Úm. Am{U H$maUo gm§Jm.

(i)  (40 + 5−1 ) ×  52  ×  
1
3 (ii)  

3 3 31 1 1
2 4 5

− − −
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(iii)  (2−1 + 3−1 + 4−1)  ×  
3
4 (iv)  

2
0 13 (3 3 )

3

−
−× −

(v)  1 + 2−1 + 3−1 + 40 (vi)  

223
2

−⎡ ⎤⎛ ⎞
⎢ ⎥⎜ ⎟
⎝ ⎠⎢ ⎥⎣ ⎦
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5. gai én Úm Am{U H$maUo gm§Jm.  (i)  
2

2 2 1(3 2 )
5

⎡ ⎤− ÷⎢ ⎥⎣ ⎦
  (ii)  ((52)3 ×  54 )  ÷ 56

6. Imbrb àË òH$mVrb ‘n’Mr qH$_V H$mT>m.

(i)  
3 5 n 22 2 2

3 3 3

−
⎛ ⎞ ⎛ ⎞ ⎛ ⎞× =⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(ii)  (−3)n+1 ×  (−3)5 = (−3)−4

(iii)  72n+1 ÷ 49 = 73

7. Oa  3 12
2

− = x  Va ‘x’_m{hV H$am

8. gai én Úm  
2 3 23 4 3

4 5 5

− − −⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞÷ ×⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥⎣ ⎦

9. Oa m = 3 Am{U n = 2  Va Imbrb [H§$_Vr H$mT>m.
(i)  9m2 – 10n3 (ii)  2m2 n2 (iii)  2m3 + 3n2 – 5m2n      (iv)  mn – nm

10. gai én Am{U H$maUo Úm. 
5 74 7

7 4

− −
⎛ ⎞ ⎛ ⎞×⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

4.3 g§»`mZm à_m{UH$ énmV Xe©{dÊ`mgmR>r KmVm§H$mMo Cn`moOZg§»`mZm à_m{UH$ énmV Xe©{dÊ`mgmR>r KmVm§H$mMo Cn`moOZg§»`mZm à_m{UH$ énmV Xe©{dÊ`mgmR>r KmVm§H$mMo Cn`moOZg§»`mZm à_m{UH$ énmV Xe©{dÊ`mgmR>r KmVm§H$mMo Cn`moOZg§»`mZm à_m{UH$ énmV Xe©{dÊ`mgmR>r KmVm§H$mMo Cn`moOZ

ImbÀ`m dJm©V AmnU _moR>çm g§»`mZm Ë`mÀ`m gm‘mÝ¶ énmV H$go ì`ŠV H$aVmo ho {eH$bmo.

CXmhaU-  300,000,000 _r. = 3× 108  _r.

AmVm, Iwn bhmZ g§» òbm gm‘mÝ¶ énmV ì`ŠV H$aUo.

g_Om, g§JUH$m _Yrb {MnÀ`m VmaoMm ì`mg  0.000003 _r. Amho.

0.000003 _r. =  
3

1000000

6
3

10
=

= 3 ×  10−6 _r.

åhUwZ 0.000003 = 3 ×  10-6 _r.
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Aem [aVrZo amonQ>çmÀ`m noerMm AmH$ma g_Om 0.00001275m Amho.

0.00001275m  
1275

100000000
=

3

8
101.275
10

= ×

= 1.275 × 10−5 m

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

1. g§»`mZm Ë`m§À`m gm‘mÝ¶ énmV ~XbwZ {dYmZ nwÝhm {bhm.

(i) n¥ÏdrnmgwZ gw¶m©Mo A§Va 149,600,000,000 _r. Amho.

(ii) gẁ m©Mr gamgar {ÌÁ`m  695000 {H$._r. Amho.

(iii) _mZdr Ho$gmMr OmS>r 0.08 _r._r. Vo 0.12 _r._r. `m loUrV AgVo.

(iv) _mD§$Q> EdaoñQ> Mr C§Mr 8848 _r. Amho.

2. Imbrb g§»`mbm gm‘mÝ¶ énmV {bhm.
(i)  0.0000456 (ii)  0.000000529 (iii)  0.0000000085

(iv)  6020000000 (v)  35400000000 (vi)  0.000437 ×  104

4.4 A{Ve` _moR>çm Am{U A{Ve` bhmZ g§»`mMr VwbZmA{Ve` _moR>çm Am{U A{Ve` bhmZ g§»`mMr VwbZmA{Ve` _moR>çm Am{U A{Ve` bhmZ g§»`mMr VwbZmA{Ve` _moR>çm Am{U A{Ve` bhmZ g§»`mMr VwbZmA{Ve` _moR>çm Am{U A{Ve` bhmZ g§»`mMr VwbZm
AmnUmg H$iVo H$s gẁ m©Mm ì`mg 14000000000 m. Am{U n¥ÏdrMm ì`mg 12750000 m. Amho .
Amnë`mbm gẁ mªMm ì`mg n¥ÏdrÀ¶m ì¶mgmnojm {H$Vr _moR>r Amho. ho _m{hV H$aÊ`mgmR>r gẁ m©À`m
ì`mgmbm  n¥ÏdrÀ`m ì`mgmZo ^mJ Úmdm bmJob.

åhUOo  14000000000
12750000

Vwåhmbm ho H${R>U dmQ>Vo Zmhr H$m, Oa AmnU Ë`mg gm‘mÝ¶ énmV {b{hë`mg AmnU ghOnUo
gẁ © {H$Vr _moR>m Amho. ho _m{hV H$é eH$Vmo. Mbm nmhþ `m.
gẁ mªMm ì`mg = 14000000000 m  = 1.4 ×  109 m

nwÏdrMm ì`mg =  12750000 =  1.275×  107 m

åhUwZ Amnë`mbm   
2 7

7
Diameter of the sun 1.4 10 10

Diameter of the earth 1.275 10
× ×

=
×

         = 
21.4 10

1.275
×

                     102    = 100     (Odi Odi)

gẁ m©Mm ì`mg
n¥ÏdrMm ì`mgSCERT T
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Aem àH$mao gẁ m©Mm ì`mg n¥ÏdrÀ`m ì`mgmnojm 100 nQ> Amho. åhUOo gẁ © n¥Ïdrnojm 100 nQ>
_moR>m Amho.
AOwZ EH$ ñnï>rH$aU KoD$ `m.
n¥ÏdrMo dOZ 5.97 ×  1024 {H$.J«m. Am{U M§ÐmMo dOZ  7.35 × 1022 {H$.J«m. Amho.
Ë`m§Mo EHw$U dOZ {H$Vr ?

n¥ÏdrMo dOZ   =  5.97 ×1024 kg

M§ÐmMo dOZ    = 7.35 ×  1022 kg

EHw$U dOZ = 5.97 ×  1024 Kg + 7.35 ×  1022 kg

=  (5.97 ×  102 ×  1022 Kg) + 7.35 ×  1022 kg

=  (5.97 ×  102  + 7.35) ×  1022 kg

=  (597 + 7.35) ×  1022 kg

=  604.35 ×  1022 kg

=  6.0435 ×  1024 kg

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11 : Imbrb gm_mÝ` énmV ì`ŠV H$am.
(i)  4.67 × 104 (ii)  1.0001 ×  109 (iii)  3.02 ×  10−6

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (i) 4.67 ×  104 = 4.67 ×  10000 = 46700
(ii) 1.0001 ×  109 = 1.0001 ×  1000000000 = 1000100000
(iii) 3.02 ×  10−6 = 3.02/106 =  3.02/1000000 =  0.00000302

Aä`mgAä`mgAä`mgAä`mgAä`mg - 4.2
1. Imbrb g§»`m§Zm ‘mZH$ énmV (Standanrd) ‘Ü¶o {chm?

(i)  0.000000000947 (ii)  543000000000

(iii)  48300000 (iv)  0.00009298 (v)  0.0000529

2. Imbrb g§»`m§Zm gm‘mÝ¶ énmV {bhm.
(i)  4.37 ×  105 (ii)  5.8 ×107 (iii)  32.5 ×  10−4 (iv)  3.71529 ×  107

(v) 3789 ×  10−5 (vi)  24.36 ×10−3

3. Imbrb _m{hVrg ‘mZH$ énmV {chm?

i)    ~°³Q>oar¶mMm AmH$ma  0.0000004m Amho.

ii)    cmc aŠV noerMm AmH$ma 0.000007mm Amho.

Ooìhm AmnUmg gm_mÝ` énmV
g§»`m {_id`mMr Agë`mg Ë`mg
gmaIo KmVm§H$mÀ`m g§» òV ~Xbmdo.
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(iii) àH$memMm doJ 300000000 _r /goH§$X Amho.
(iv) M§Ð Am{U n¥Ïdr_Yrb A§Va  384467000 m(app) gw‘mao Amho.
(v) BboŠQ́>mZMm à^ma 0.0000000000000000016 H$mob§~ Amho.
(vi) H$mJXmÀ`m VwH$S>çmMr OmS>r 0.0016 g|._r. Amho.
(vii) g§JUH$ {MnÀ`m VmaoMm ì`mg   0.000005 g|._r. Amho.

4. EH$m {T>JmV àË òH$s 20 E_E_ OmS>rMr 5 nwñVHo$ Am{U 0.016mm OmS>rMr H$mJXmMr 5
{eQ> Amho. Va Ë`m {T>JmMr OmS>r {H$Vr Amho.

5. amHo$e Zo KmVm§H$mMr H$mhr CXmhaUo Imbrb [aVrZo gmoS>{dbr. ̀ m CËVamer Vwåhr gh_V
AmhmV H$m?Oa Zmhr Va H$m Zmhr ? Vw_À`m åhZUo ~amo~a Amho ho {gÜX H$am.

(i)  x–3 × x–2 = x–6 (ii) 
3

4
2

x x
x

= (iii) (x2)3  = 32x  = x8

(iv) x–2 =  x (v) 3x–1  = 
1

3x

àH$ënàH$ënàH$ënàH$ënàH$ën :
Vw_À`m emioVrb nwñVH$m§Mm g§X ©̂ KoD$Z Am{U H$moUVohr 5 empñÌ` nUo KS>boë`m Jmoï>r Jmoim
H$am Á`mV bhmZ g§»`mMm g_mdoe Amho. Ë`mg F$UmË‘H$$ KmVm§H$mMm dmna H$éZ {bhm.

AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.AmnU H$m` MMm© Ho$br.

1. F$UmË_H$ KmVm§H$mÀ`m g§»`m Imbrb KmVm§H$mÀ`m {Z`_mMo nmbZ H$aVo.

(a)  am ×  an  =  am+n (b)  
m

n
a
a

 = am–n=
1
−n ma      (c)  (am)n =  amn

(c)  am ×  bm =  (ab)m (d) a0  = 1                 (e)  
m

m
a
b

 =  
ma

b
⎛ ⎞
⎜ ⎟
⎝ ⎠

2. A{Ve` bhmZ g§»`m§Zm F$UmË_H$ KmVm§H$mÀ`m gmhmæ`mZo àm_m{UH$
énmV {b{hVm òVo.

3. A{V`e bhmZ Am{U _moR>çm g§»`m§Mr VwbZm H$aVm òVo.

4. gm‘mÝ¶ MwH$m AmoiIUo.SCERT T
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JwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$am

WS>mWS>mWS>mWS>mWS>m 5

5.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
Amnë¶m X¡ZZqXZ {OdZmV AmnUmg H$mhr doim amqeMr VwbZm
H$aÊ¶mMr JaO nS>Vo. AmnU {eH$bmo H$r JwUmoËVa Am{U Q>³Ho$dmar
¶m§Zm amqeMr VwbZm H$aÊ¶mgmR>r dmnaVmV. Mbm Imbrb CXmhaU
nmhþ ¶m.
EH$m 40 {dÚmÏ¶mªÀ¶m dJ© nwT>margmR>r ‘VXmZ R>odÊ¶mV Ambo
ñZr½YmZo 24 ‘Vo KoD$Z n{hbr Ambr Am{U {garZo 16 ‘Vo
KoD$Z Xþgar Ambr. åhUwZ ñZr½Ym Am{U {garZo KoVbobo ‘V
¶m§Mo JwUmoËVa 24…16 Amho. g§{jßV Ho$ë¶mg JwUmoËVa H$m¶ ¶oB©b
? 3:2 ¶oB©b.
{garZo Am{U ñZr½Ym Zo {‘i{dboë¶m ‘Vm§Mo JwUmoËVa 2…3 hmoB©b
Va Vwåhr H$m¶ JwUmoËVa hmoVo gm§Jw eH$Vm H$m¶ ?

H«$‘dma XmoZ ametMr VwbZm åhUOo JwUmoËVa Amho.H«$‘dma XmoZ ametMr VwbZm åhUOo JwUmoËVa Amho.H«$‘dma XmoZ ametMr VwbZm åhUOo JwUmoËVa Amho.H«$‘dma XmoZ ametMr VwbZm åhUOo JwUmoËVa Amho.H«$‘dma XmoZ ametMr VwbZm åhUOo JwUmoËVa Amho.
            à¶ËZ H$am.            à¶ËZ H$am.            à¶ËZ H$am.            à¶ËZ H$am.            à¶ËZ H$am.

    1. Vw‘À¶m gm¶H$sbMm XmZo Agboë¶m MmH$mMo JwUmoËVa ‘m{hV H$am.
Vw‘À¶m gm¶{H$bÀ¶m n|S>rb MH«$mMo XmVo ‘moOm Am{U ‘mJÀ¶m
MH$mMo XmVoo ‘moOm.
gm¶H$brÀ¶m MH«$mdaÀ¶m XmVm§Mr g§»¶m  :  gm¶H$brÀ¶m ‘mJÀ¶m
MH«$mÀ¶m XmVm§Mr g§»¶m ¶mbm XmZo Agboë¶m MH«$mMo JwUmoËVa

åhUVmV. gm§Jm H$s, {H$Vr doim ‘mJMo XmVm§ Mo MH«$ [\ aVo Ooìhm
gm¶H$brMo MH« EH$ doim [\
aVo.

   2. H$m oUË¶mhr nmM
doJdoJù¶m n[apñWVrMo
Q>³Ho$dmar g§~§YrV g‘mMma
nÌmVwZ ‘m{hV àmßV H$am.

Chain wheel

Sprocket wheel

Golden Ratio in the Human body
Human beings are no exception to
the golden ratio.  In fact, our body
architecture is one of the most
perfect examples of this ‘Divine
proportion’.
Consider the following:
l Height : length between naval

point and foot
l Length between shoulder line:

length of the head.
l Length between finger tip to

elbow: length between wrist
and elbow

l Length between naval point to
knee:length between knee and
foot
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JwUmoËVa…JwUmoËVa…JwUmoËVa…JwUmoËVa…JwUmoËVa…
H$mhr doim AmnUmg XmoZ JwUmoËVa EH$M gmaIo Xe©dmdo bmJVo. ho g‘OÊ¶mgmR>r Imbrb
CXmhaUmbm g‘OwZ ¿¶mdo bmJob.
am‘æ¶mZo Am{U Jmonmb‘ ¶m§Zr EH$ Y§Xm 2000 én¶o Am{U 3000 én¶o Jw§VdwZ gwé Ho$bm.
dfm©À¶m eodQ>r Vo Ambobm Z\ m H$moUË¶m JwUmoËVamV dmQw>Z KoVrb.?
JwV§dUwH$sMo JwUmoËVa  = 2000: 3000

 = 2: 3

df©̂ amMr Jw§VdUwH$ Imbr {Xbr Amho.
   ‘{hZm OmZo \o ~w«  ‘mM© E[\«b ‘o   OwZ  Owb¡   Am°J  gßoQ>§ Am°³Q>mo Zmoìh|  {S>g|  EHw$U

dmQ>m
am‘æ¶mMm
dmQ>m

  Jmonmb‘ Mm

  dmQ>m

Ë¶m§À¶m dmQ>çmMo JwUmoËVa = 24: 36

                                  = 2: 3 Am{U, doioMo JwUmoËVa  = 1:1

Vwåhmbm H$m¶ {XgVo? Jw§VdUwH$ Mo JwUmoËVa dmQ>çmÀ¶m JwUmoËVamÀ¶ g‘mZ Amho Ooìhm doi
g‘mZ AgVo. åhUwZ Vo Ë¶m§Mm Z\ m dmQ>çmÀ¶m JwUmoËVamV dmQw>Z KoVmV. åhUwZ dfm©Mm Z\
m Vo 2…3 JwUmoËVamV dmQw>Z KoVmV.
darb CXmhaUmV
g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ 1 : g‘Om Ë¶m XmoKm§Zrhr EH$ Y§Xm g‘mZ ^m§S>dcrZo 5000 én¶o Zo gwé Ho$bm na§Vw
am‘æ¶mZo Vmo Y§Xm 12 ‘{hÊ¶mÀ¶m H$mi Ho$bm Am{U Jmonmb‘Zo 9 ‘{hÊ¶mn¶ªV Ho$bm. Va Vo
g‘mZ Z\ m H$go dmQw>Z KoVrb? Vwåhr åhUw eH$Vm H$m Ë¶m§Zr g‘mZ ^m§S>dcrZo Y§Xm gwé Ho$bm
hmoVm Va Ë¶m§Zm dfm©À¶m eodQ>r Z\ m g‘mZ JwUmoËVamV dmQw>Z KoVbm nm{hOo?

36

24
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^m§S>dcrMo JwUmoËVa = 5000: 5000 = 1:1
‘{hZm       OmZo \o ~w«  ‘mM© E[\«b  ‘o  OwZ   Owb¡ Am°J  gßoQ>§ Am°³Q>mo Zmoìh|  {S>g|  EHw$U

dmQ>m
am‘æ¶mMm
dmQ>m

 Jmonmb‘ Mm
  dmQ>m

dmQQ>çmMo JwUmoËVa = 12: 9 = 4:3 Am{U doioMo JwUmoËVa = 12: 9 = 4: 3
Ë¶m§Mr Jw§VdUwH$ g‘mZ Amho. åhUwZ Vo Ë¶mMm Z\ m Ë¶mÀ¶m dmQ>çmÀ¶m JwUmoËVamV dmQw>Z
KoVmV. Vo åhUOo Ë¶m§À¶m doioMo JwUmoËVa.
g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ 2 :nwÝhm g‘Om {H$ am‘æ¶mZo 2000 én¶o 12 ‘{hÊ¶mgmR>r J§wV{dbo Am{U Jmonmb‘Zo 3000
én¶o 1 ‘{hÊ¶mgmR>r J§wV{dbo. Vo H$moUË¶m JwUmoËVamV dfm©Mm Z\ m dmQw>Z KoD$ eH$VmV.? ho
Jww§VdZwH$rÀ¶m JwUmoËVamÀ¶m qH$dm doioMo JwUmoËVa Amho H$m ? am‘æ¶mZo H$‘r a³H$‘ na§Vw A{YH$
H$mimn¶ªV O‘m Ho$br Amho. Jmonmb‘ Zo OmñV a³H$‘ na§Vw H$‘r doiogmR>r. ¶oWo AmnUmg
Ë¶mÀ¶m ^m§S>dcrMm VgoM doiobm ‘hËd {Xbo nm{hOo. Vo H$go Ho$bo nm{hOo?

^m§S>dcrMo JwUmoËVa = 2000: 3000 = 2:3

doioMo JwUmoËVa  = 12: 9 = 4:3
 ‘{hZm     OmZo  \o ~w ‘mM©  E[\«b  ‘o  OwZ  Owb¡  Am°J gßoQ>§ Am°³Q>mo Zmoìh| {S>g| EHw$U

dmQ>m
am‘æ¶mMm
dmQ>m

  Jmonmb‘

  dmQ>m

dmQ>çmMo JwUmoËVa =     24     :   27     = 8 : 9
   = (2× 12) : (3× 9) = 8 : 9 (darb V³Vm nhm.)

¶oWo ^m§S>dcrMo JwUmoËËma 2…3 Am{U doioMo JwUmoËVa 4…3 dmQ>çmMo JwUmoËVa (2 ×  12): (3 ×  9)
= 8 : 9. JwUmoËVa Xþ̂ mJbm Vwåhmbm H$mhr AmT>iVo H$m ̂ m§S>dc Am{U doi ‘Yrb g§~§Y Amho H$m
?

12

9

24

27
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dmQ>çmMo JwUmoËVa Ago XoIrb {bhbo Omdw eH$Vo  8 : 9 =      2 : 3     : :    4 : 3   ho  2 : 3 Am{U 4 : 3.

    Mo JwUmoËVa JwUmoËVamMm

JwUmH$mambm
XmoZ gmYmaU JwUmoËVambm EH$mM JwUmoËVamV Xe©{dbo OmVo. g§¶w³V JwUmoËVa åhUVmV. g§»¶m§Zm
JwUrbo AgVm g§¶w³V JwUmoËVa ¶oVo Am{U Ë¶mbm AnwUmªmH$Zo Xe©{dVmV.

a : b Am{U c : d ho H$moUVohr JwUmoËVaAmhoV. Va Ë¶mMo g§¶w³V JwUmoËVa  a c ac
b d bd
× =  åhUOoM ac: bd.

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

1. Imbrb Mo g§¶w³V JwUmoËVa H$mT>m.
(a) 3 : 4 Am{U 2 : 3 (b) 4 : 5 Am{U 4 : 5 (c) 5 : 7 Am{U 2 : 9

2. Vw‘À¶m X¡Z{XZ {OdZmVrb H$mhr CXmhaUo g§¶w³V JwUmoËVamMo Úm.

Q>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmar
Imbrb CXmhaUo J¥hrV Yam.
E‘.Ho$. ZJaÀ¶m hm¶ñHw$b {dÚmÏ¶mªZr EH$ gm‘mOrH$ H$m¶©H«$‘mgmR>r {Q>H$sQ> {dH$m¶Mo R>a{dbo
dJ© 8 ì¶m {dÚmÏ¶mªH$S>o 300 {Q>H$sQ> {dH$Ê¶mgmR>r AmhoV Am{U dJ© 7 ì¶m Odi 250 {Q>H$sQ>
AmhoV. H$m¶©H«$‘mÀ¶m EH$ Vmg AJmoXa 8 ì¶m dJm©À¶m {dÚmÏ¶mªZr 225 {Q>H$sQ> {dH$br Am{U
7 ì¶m dJmªZr 200 {Q>H$sQ> {dH$br.
H$moUË¶m dJm©Mo {dÚmWu Ë¶mMm {Q>H$sQ> {dH$Ê¶mMo bj nwU© Ho$bo.?
H$moUË¶m dJm©Mo {dÚmWu Ë¶mMm bjmÀ¶m Odi hmoVo. JwUmoËËmam§Mr VwbZm H$aÊ¶mMm à¶ËZ H$am.
225:300 Am{U 200:250. 8 ì¶m dJm©À¶m {dÚmÏ¶m©gmR>r JwUmoËVa 3…4 Amho. Am{U 7 ì¶m
dJm©À¶m {dÚmÏ¶m©gmR>r JwUmoËVa 4…5 Amho. Vwåhr VwbZm H$éZ gm§Jw eH$Vm H$m ? AW©d§V VwbZm
hmoUo H${R>Z Amho. åhUwZ AmnU gai gm§Jw eH$Vm Zmhr. AmnUmg g‘mZ Agbobo JwUmoËVa hdo
Amho. ametMr VwbZm H$aÊ¶mMm EH$ ‘mJ© Ë¶mZr Q>³Ho$dmar ~XbVo.
Q>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmarQ>³Ho$dmar (%) 100 g§»¶m gmo~V VwbZm H$aVo. eoH$S>m åhUOo à{V e§̂ ambm qH$dm 100 n¡H$s
100% = 

100
100  ho XoIrb AnwUmªH$ Amho Amho Á¶mMm N>oX 100 Amho.

8 ì¶m dJm©À¶m {dÚmÏ¶mªZr {dH$boë¶m {Q>H$sQ>mMr eoH$S>m = 
3 100 75
4 100 100
× =  = 75%

7 ì¶m dJm©À¶m {dÚmÏ¶m§ªZr {dH$boë¶m {Q>H$sQ>mMr eoH$S>m = 
4 100 80
5 100 100
× =  = 80%

¶mÀ¶m nmgwZ AmnUmg H$iVo H$s  7 ì¶m dJm©À¶m {dÚmÏ¶mªMo bjÀ¶m Odi AmhoV. Q>³Ho$dmar
åhUOo 100 ‘Yrb ^mJmMr g§»¶m Amho. åhUwZ N>oXmbm 100 ~Z{dbo nm{hOo Á¶m§À¶m A§embm
Am{U N>oXmbm 100 Zo JwUmH$ma H$arV AmhmoV.
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AmnU Q>³Ho$dmarbm gm‘mÝ¶ ‘moOnÅ>r åhUwZ dmnaVmo.
n[aM¶mÀ¶m ^mJmV AmnU ñZr½Ym bm Ambobo ‘V Am{U {g[abm Ambobo ‘VmMo JwUmoËVamMr
VwbZm H$obr. ¶mbm AmnU Q>³Ho$dmar XoIrb VwbZm H$é eH$Vmo.

åhUwZ gd© {dÚmÏ¶mªZr ‘Vo Q>mH$br.
ñZr½YmMr eoH$S>m ‘Vo  + {g[aMo eoH$S>m ‘Vo = 100%
60% + {g[aMr eoH$S>m ‘Vo = 100%
åhUwZ {g[aMo eoH$S>m ‘Vo = 100% – 60% = 40%

5.2 H$‘r [H§$dm OmñV Q>³Ho$dmar ‘m{hV H$aUoH$‘r [H§$dm OmñV Q>³Ho$dmar ‘m{hV H$aUoH$‘r [H§$dm OmñV Q>³Ho$dmar ‘m{hV H$aUoH$‘r [H§$dm OmñV Q>³Ho$dmar ‘m{hV H$aUoH$‘r [H§$dm OmñV Q>³Ho$dmar ‘m{hV H$aUo

Imbrb n[apñWVrbm J¥hrV Yam.
* d½mm©Mm AmH$ma  10% Zo dmT>bm Amho.
* KamMo ^mS>o  12% Zo KQ>bo Amho.
* 2020 n¶©V CO2 Mo ~mhoa nS>Vo 25% Mr H$‘r XmI{dVo.

amer‘Ü¶o ~Xb ho Zoh‘r Ë¶mÀ¶m ‘wi am{eMo Q>³Ho$dmar ‘Ü¶o Xe©{dVo.
XmoZ doJdoJù¶m nÜXVr AmhoV. Á¶m§Zm eoH$S>m dmT> qH$dm H$‘r àíZm‘Ü¶o gmoS>{dÊ¶mgmR>r
dmnabo OmVo. ¶mbm g‘OÊ¶mgmR>r Imbrb CXmhaUo
(1) EH$m {dH«$s ‘oZoOaZo Ë¶mÀ¶m g§Kmbm {dMmabo H$s Ë¶mMr {dH«$s  35% Joë¶m ‘{hÊ¶mnojm
dmT>{dbo nm{hOo Oo H$s, 98,700 én¶o hmoVo. Va AmVm Ë¶mMr {dH«$s {H$Vrbm hmoB©b. ?

Xam‘Ü¶o eoH$S>m H$‘r åhUOo ‘wi H$‘r hmoUo ho ‘wi qH$‘VwZ dOm Ho$ë¶mZo ¶oVo. Mbm EH$
CXmhaU ¶mbm g‘OÊ¶mgmR>r KoD$ ¶m.

ñZr½Ym bm nS>bobr ‘Vo 40 n¡H$s
24 qH$dm 5 n¡H$s 3 g§{jßV énmV
åhUwZ ‘VmMr Q>³Ho$dmar
 
3 100%
5
×  = 60%

40 ‘Vmn¡H$s ñZr½Ym bm 24 ‘Vo Ambr. åhUwZ 100
‘Vmn¡H$s ñZr½Ymbm nS>bobr ‘Vo  = 

24 100
40

×  = 60

100 ‘Vmn¡H$s 60 ‘Vo {Vbm nS>br åhUwZ ‘VmMm
eoH$S>m ‘Vo = 60% hmoVmV.

Joë¶m ‘{hÊ¶mVrb {dH«$s  = 98,700. én¶o

35%  of  98,700én¶o= ×
35 98,700

100
        =  34545 én¶o

¶m ‘{hÊ¶mVrb {dH«$s Mo bj
        = 98,700én¶o + 34,545

        = 1, 33, 245.én¶o

EH$‘mZ nÜXV
35% dmT> åhUOo
100é.Mr dmT>  135 é. Pmbr 98,700 én¶o
{H$Vr dmT>Vo ?

dmT>bobr a³H$‘  =  
135 98,700
100

× é.

                        = 1,33,245.é.SCERT T
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(2) EH$m ~wQ>mMr ‘wi qH$‘V 550 é. Amho Vo  10% H$‘rZo {dH«$sg AmhoV. Va ~wQ>mMr Z{dZ
{dH«$s qH$‘V H$m¶ hmB©b?

~wQ>mMm Xa =  550 é.
g‘rH$aU = 10% da  550 é.

= 
10 550
100

×  =  55 é.
Z{dZ qH$‘V =  ‘wi {H$§‘V – H$‘r a³H$‘

=  550é. – 55é. = 495 é.
{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
1. EH$m g§»¶oMo XþßnQ> åhUOo g§»¶oV 100% Zo dmT> Amho. Oa AmnU AYm© g§»¶m KoVbr Va

eoH$S>m H$‘r {H$Vr hmoB©b ?
2. {H$Vr eoH$S>çmZo 2400 én¶m§Mo 2000 én¶o H$‘r hmoVrb. ho 2400 én¶o ho 2000 én¶o

nojm OmñV Amho åhUwZ eoH$S>m g‘mZ Amho H$m ?

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 5.1

1. Imbrb Mo JwUmoËVa H$mT>m.
(i) ñ‘rVm EH$m H$m¶m©b¶mV 6 Vmg H$m‘ H$aVo Am{U H$mOb 8 Vmg H$m‘ H$aVo

Ë¶mÀ¶m H$m‘mMo JwUmoËVa H$mT>m.
(ii) EH$m ^m§S>çmV 8 {bQ>a XþY Amho Va Xþgè¶mV 750 {‘.br.
(iii) EH$m gm¶H$brMm doJ 15 {H$.‘r./ Vmg Amho Am{U ñHw$Q>aMm doJ 30 {H$.‘r./

Vmg Amho.
2. Oa g§¶w³V JwUmoËVa 5:8 Am{U 3:7 Mo 45:x. Amho Va  x {H$Vr.
3. Oa 7:5 Am{U 8:x g§¶w³V JwUmoËVa  84:60. Amho Va  x H$mT>m.
4. Oa 3:4 Mo g§¶w³V JwUmoËVa Am{U 4:5 Mo ì¶ñV JwUmoËVa  45:x. Amho Va  x Mr qH$‘V {H$Vr.
5. EH$m àmW{‘H$ emioV 60 {dÚmÏ¶mªgmR>r 3 {ejH$ AmhoV Va Ë¶m emioVrb 400 {dÚmWu

^aVr Pmbo Va AmUIr {H$Vr {ejH$m§Mr Amdí¶H$Vm Agob.?
6. {Xboë¶m AmH¥$VrV ABC hm {ÌH$moU Amho. e³¶ VodT>o JwUmoËVa

{ÌH$moUmÀ¶m H$moUË¶mhr OmoS> ~mOw KoD$Z  H$mT>m.

 
 A

B C

10g|.‘r.8g§o.‘r

6g|.‘r.
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7. EH$m n[ajoV 24 n¡H$s 9 {dÚmÏ¶mªZr 75% nojm H$‘r JwU {‘i{dbo 75% À¶m H$‘r Ambobo
{dÚmWu Am{U 75% qH$dm Ë¶mnojm OmñV JwU {‘i{dboë¶m {dÚmÏ¶m¥§Mo JwUmoËVa H$mT>m.

8. {Xboë¶m eãXmV MISSISSIPPI’ ‘Ü¶o ñdamÀ¶m g§»¶mMo JwUmoËVa Am{U ì¶§OZmÀ¶m g§»¶oMo
JwUmoËVa H$mT>m.

9. amO|Ð Am{U aohZmZo EH$ §YXm / ì¶mnma gwé Ho$bm. aohZmbm 25% Z\ m àË¶oH$
‘{hÊ¶mbm {‘imbm. aohZmbm EH$m {ZpíMV ‘{hÊ¶mV 2080 én¶o {‘imbo Va Ë¶m
‘{hÊ¶mV EHw$U {H$Vr Z\ m Pmbm ?

10. {ÌoH$moU ABC ‘Ü¶o AB = 2.2 g|.,‘r., BC = 1.5 g|.‘r. AC = 2.3 g|.‘r. {ÌH$moU XYZ ‘Ü¶o
XY = 4.4 g|.‘r. YZ = 3 g|.‘r. Am{U  XZ = 4.6 g|.‘r. Va  AB : XY, BC : YZ, AC : XY.
Mo JwUmoËVa H$mT>m  ΔABC Am{U ΔXYZ À¶m nañna ~mOw JwUmoËVamV AmhoV H$m ?

[gwMZm … H$moUVohr XmoZ {ÌH$moU g‘mZ JwUmoËVa AgVmV Oa Ë¶m§À¶m ~mOw g‘mZ
JwUmoËVamV AgVrb]

11. ‘mYwar EH$m gwna ~mOmambm Jobr. ^md Imbrb àH$mao ~XbVmo. Vm§XþimMm ^md 5% Zo
H$‘r Pmbm Am{U Om‘ Am{U \ io  8%  Am{U Vob Am{U Xmi 10%.Zo H$‘r Pmbo Va
‘mYwarbm ‘XV H$am H$s Imbr {Xboë¶m V³Ë¶mV ~Xbë¶m qH$‘Vr H$moUË¶m AmhoV.

dñVw ‘wi qH$‘V /{H$.J«m. ~Xbobr qH$‘V
Vm§Xþi 30 én¶o
Om‘ 100 én¶o
gon 280 én¶o
Vob 120 én¶o
Xmi 80 én¶o

12. Joë¶m dfu EH$m ³b~ ‘Ü¶o 2075 gXñ¶m§Mr Zm|X Pmbr. Va Xþgè¶m dfu g§Xñ¶m§Mr Zm|X
4%  Zo H$‘r Pmbr Amho.
(a) H$‘r Pmbobr Zm|X ‘m{hV H$am.
(b) ¶m dfu {H$Vr gXñ¶m§Mr Zm|X Pmbr Amho.?

13. EH$m eoVH$è¶m§bm Joë¶m dfu 1720 nmoVo H$mnwg {nH$bm. ¶m dfu Ë¶mZo  20% {nH$ dmT>bo
Aer Anojm R>odbr. Va Vr {H$Vr nmoVo H$mnwg {nH$Ê¶mMr Ë¶mMr Anojm Amho.?

5.3 gwQ> ‘m{hV H$aUogwQ> ‘m{hV H$aUogwQ> ‘m{hV H$aUogwQ> ‘m{hV H$aUogwQ> ‘m{hV H$aUo

‘moR> ‘moR>çm XþH$mUmV Am{U ~mOmamV AmnU dñVwMo ^md \ bH$ nmhVmo. AmnU Ë¶mbm H$m¶
åhUVmo ? Ë¶mbm N>mnrb qH$‘V (M.P.) åhUVmV. EH$m H$maImÊ¶mìXmao R>a{dbobr qH$‘V dñVwda
N>mnbr OmVo Á¶mbm dñVwMr ^md \ bH$ nÅ>r Ago åhUVmV.
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a{d EH$m XþH$mZmV nwñVH$ {dH$V KoÊ¶mgmR>r Jobm nwñVH$mMr N>mnrb qH$‘V 80 én¶o Amho. na§Vw
XþH$mZXmamZo 15%.gwQ> {Xbr. a{dbm nwñVH$ {dH$V KoÊ¶mgmR>r {H$Vr n¡go Úmdo bmJVrb.?
Amnë¶m X¡ZZ§{XZ {OdZmV AmnU ~aoMem n[apñWVr er g§nH$m©V ¶oVmo. OoWo AmnUmg dñVwda
gwQ> {‘iVo.
{H§$‘VrdaMr Ë¶mcm gwQ> åhUVmV. ho N>m{nb nÅ>rda qH$dm ^md \ bH$mda {Xbr OmVo.
AmVm darb CXmhaUmV a{dbm 15% gyQ> XoÊ¶mV Ambr. N>mnrb [̈H§$‘V 80 én¶o Amho. Va gwQ>
15 80

100
× =  12 én¶o hmoVo. Ë¶mbm ^am¶Mo n¡go 80 - 2 = 68 én¶o AmhoV.

AmUIr H$mhr CXmahaUo nmhþ ¶m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:1 EH$m gm¶{H$bMr N>mnrb qH$‘V 3600 én¶o Amho. Am{U 3312 én¶o bm

{dH$br Va gwQ> Am{U eoH$S>m gwQ> {H$Vr ‘m{hV
H$am ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gwQ> = N>m{nb [H§$‘V - {dH«$s [H§$‘V
  = 3600én¶o – 3312én¶o =  288 én¶o
åhUwZ gwQ> bm N>m{nb qH$‘Vrda H$mT>bo OmVo. eoH$S>m gwQ> ‘m{hV H$aÊ¶mgmR>r
AmnU N>m{nb qH$‘Vrbm AmYma g‘OVmo. 3600 én¶o N>m{nb qH$‘Vrda gwQ>
288 én¶o Amho. 100 én¶o N>mnrb qH$‘Vrda {H$Vr gwQ> {‘iob.

eoH$S>m gwQ> = 
288 100 8%

3600
× =

O§oìhm eoH$S>m gwQ> {Xbr Agob Va AmnU gwQ> ‘m{hV H$é eH$Vmo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:2 EH$m n§»¶mMr N>mnrb qH$‘V 1600 én¶o Amho.Am{U XþH$mZXmamZo 6% Mr gwQ>

{Xbr Va {dH«$s [̈H§$‘V ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

amOw Zo Aem àH$mao gmoS>{dbo
1600 én¶m§da = 6% gwQ>

     = × =
6 1600 96

100
`

{dH«$s qH$‘V = N>m{nb [H§$‘V - gwQ>
                     = 1600é –  96 é
                     = 1504 é

bVm Zo doJi¶m nÜXVrZo gmoS>{dbo.
6%  H$‘r åhUOo
100 é H$‘r hmoD$Z  94 é. hmoVmV.
åhUwZ 1600 é. {H$Vr H$‘r Pmco?

{dH«$s qH$‘V =  × =
94 1600 1504

100
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à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am

1. Imbrb ‘Ü¶o {dH«$s qH$‘V ^am
dñVw N>m{nb qH$‘V gwQ>             {dH«$s qH$‘V é.

450 7%

560 9%

250 5%

15000 15%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU: 3 {Zbr‘m XþH$mZmV Ś>og IarXÊ¶mgmR>r Jobr. Ś>ogMr N>mnrb qH$‘V 1000 én¶o
Amho. XþH$mZ ‘mbH$mZo AmJmoXa 20% gwQ> Am{U Z§Va 5%.gwQ> {Xbr. EH$M gwQ>
H$mT>m Or XmoZ H«$‘dma XmoZ gwQ>oÀ¶m g‘mZ AmhoV.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: dñVw§Mr N>mnrb qH$‘V = 1000 é.
n{hë¶m gwQ>oMr Q>³Ho$dmar = 20%

n{hbr gwQ> = 1000é Mm 20%

          = 
20 1000

100
×  =  200 é

n{hë¶m gwQ>À¶m Z§Va Mr [H§$‘V = 1000 é – 200 é
= 800 é

Xþgè¶m gwQ>Mr Q>³Ho$dmar = 5%
Xwgè¶m gwQ>Mr qH$‘V =800 é Mm 5%

  = 
5 800

100
×  =  40 é

Xþgè¶m gwQ>À¶m Z§VaMr qH$‘V = 800é – 40é = 760 é
amoI {dH«$s qH$‘V = 760 é

20% gwQ> åhUOo 100 én¶m§Mo
H$‘r hmoD$Z 80 én¶o
5% gwQ> åhUOo 100 én¶o H$‘r
hmoD$Z 95 én¶o
∴  amoI {dH«$s qH§$‘V

= × ×
80 951000

100 100
=  760 éSCERT T
ELA

NGANA
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EH$M gwQ> åhUOo {Xbobr gwQ>  =1000 é –  760 é =  240 é
1000 én¶mbm gwQ> = 240 én¶o

EH$M doim {Xboë¶m gwQ> Mr Q>³Ho$dmar =  
24 0

10 00
× 100  = 24%

Vwåhmbm H$m¶ AmT>iwZ ¶oVo.? EH$mM gwQ>Mr Q>³Ho$dmar H«$‘dmar gwQ>À¶m g‘mZ
AgVo H$m.

{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
{«àVr EH$m XþH$mZmV Ś>og {dH$V KoÊ¶mgmR>r Jobr. Ë¶mMr N>mnrb qH$‘V 2500 én¶o Amho.
XþH$mZXamZo 5% Mr gwQ> {Xbr. nwÝhm AmJ«h Ho$ë¶m‘wio 3% Mr gwQ> {Xbr Va eodQ>r {Vbm EHw$U
{H$Vr gwQ> {‘imbr? 8% gwQ>À¶m ~amo~a Amho H$m ? {dMma H$am Am{U Vw‘À¶m {‘Ìmgmo~V MMm©
H$am Am{U Vw‘À¶m d{hV {bhm.
5.4 Q>³Ho$dmarMm A§XmOQ>³Ho$dmarMm A§XmOQ>³Ho$dmarMm A§XmOQ>³Ho$dmarMm A§XmOQ>³Ho$dmarMm A§XmO

Vw‘À¶m XþH$mZmVrb nmdVr 477.80 én¶o Amho Am{U XþH$mZXma 15%Mr gwQ> XoVo Vwåhr O‘m
H$amd¶mMr a³H$‘Mm H$gm A§XmO bmdgmb?

nmdVrbm OdiÀ¶m a³H$‘ EdT>o Jmob H$am. 477.80 én¶mbm 480 én¶o Jmob Ho$bo Amho. Z§Va
a³H$‘oÀ¶m10% H$mT>m. Vo 48 én¶o Amho. ¶mMo AY} ¿¶m. ho 24 én¶o ¶oVo. åhUwZ gwQ> a³H$‘
48+24=72 én¶o ¶oVo Xo¶mMr a³H$‘ gw‘mao 410 én¶o hmoB©b.

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

(i)357.30 é.da20% Mm A§XmObmdm  (ii) 375.50 é.da 15% Mm A§XmO bmdm.

5.5 Z\$m Am{U VmoQ>mZ\$m Am{U VmoQ>mZ\$m Am{U VmoQ>mZ\$m Am{U VmoQ>mZ\$m Am{U VmoQ>m

IaoXr Am{U {dH«$s qH$‘VrÀ¶m g§~§YrV  (Z\ m Am{U VmoQ>m)
Imbrb CXmhaUmMo {Z[ajU H$am.
• grVmZo 750 én¶mbm IwMu {dH$V KoD$Z 900 én¶mbm {dH$br.
• ‘oarZo 10 J«m‘ gmoZo 25000 én¶mbm Joë¶m dfu KoVbo Am{U 30,000 én¶mbm

¶m dfu {dH$bo
• a{h‘Zo EH$ gm¶H$b 1600 én¶mbm {dH$V KoVbr Am{U ¶oUmè¶m dfu 1400

én¶mbm {dH$br.
• A{ZVmZo EH$ H$ma 4.8 bmI bm {dH$V KoVbr Am{U 4.1 bmImbm XmoZ dfm©Z§Va

{dH$br.
• hmarZo EH$ H$ma 9 bmImbm {dH$V KoVcr Am{U 1 bmI én¶o IM© Ë¶mbm

XþéñVrgmR>r bmdbm Ë¶mZo 10.7 bmImbm H$ma {dH$cr.
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n[hë¶m Mma CXmhaUmV Z\ m Am{U VmoQ>m IaoXr {H§$‘V Am{U {dH«$s qH$‘V ‘Yrb doJdo½i¶m
nÜXVrZo ‘m{hV H$obo.

na§Vw eodQ>À¶m CXmhaUmV hmarbm àmßV Pmbobm Z\ m {H$Vr? Vo 1.7 bmI é. Amho H$m?
‘wirM Zmhr Ë¶mZo {dH$Ê¶mÀ¶m AJmoXa AmUIr H$mhr IM© Ho$bm. Vwåhr Vem IMm©bm H$m¶
åhUVmV.?
H$mhr doim XþH$mZXmambm A{YH$ IM© H$amdm bmJVmo Ogo dmhVwH$ gm§̂ miUo, H$‘©Mmar, XþéñVr
Z\ m ImbrMo ^mS>o BË¶mXr ho gd© dñVwÀ¶m {dH«$s qH$‘VrÀ¶m A{V[a³V AgVo. Aem IMm©bm
AmnU Am{YH$ IM© åhUVmV. Am{U ho IaoXr qH$‘VrV {‘iVmV. Z\ m qH$dm VmoQ>m Zoh‘r ¶m
Amboë¶m IoaXr qH$‘Vr da H$mT>Vmo.
{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
H$m¶ hmoB©b Ooìhm IaoXr qH$‘V = {dH«$s qH$‘V Vwåhmbm Aem àH$maMo H$mhr CXmhaUo VwåÀ¶m
X¡Z§{XZ {OdZmV {‘iVm H$m ? darb n[apñWVrV Z\ m qH$dm VmoQ>m ‘m{hV H$aUo gmono Amho.
Vo A{YH$ AW©nwU© hmoB©b Oa AmnU Ë¶mbm Q>³Ho$dmar ‘Ü¶o Xe©{dbo Va Z\ m  %  åhUOo eoH$S>m
dmT>rMo CXmhaU Amho IaoXr qH$‘Vr‘Ü¶o Am{U VmoQ>m åhUOo IaoXr qH$‘VrV H$‘r hmoZo Amho.
Mbm H$mhr CXmhaUo nmhþ ¶m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:4 am{YH$m Xþgè¶m XOm©Mo dñVw dmnaVo {VZo dmnabobo [\« O 5000 én¶mbm

AmUbo. {VZo 100 én¶o dmhVwH$r da IM© Ho$bo Am{U 500 én¶o Ë¶mÀ¶m
XþéñVrda {VZo Vo 7000 én¶mbm {dH$bo.
(i) [\« O Mr EHw$U IaoXr qH$‘V  (ii) Z\ m qH$dm VmoQ>m eoH$S>m

Solution: (i)EHw$U IaoXr qH$‘V = {dH«$s qH$‘V + dmhVwH$ IM© + XþéñVr IM©
        =   (5000 + 100 + 500) =  5600 én¶o

åhUwZ EHw$U IaoXr qH$‘V  5600 én¶o
(ii) {dH«$s qH$‘V  7000én¶o ¶oWo {dH«$s qH$‘V > IaoXr qH$‘V, åhUwZ

Z\ m = {dH«$s [H§$‘V – IaoXr [H§$‘V = 7000 én¶o – 5600 é. = 1400 én¶o.
5600 én¶o IaoXr [H§$‘Vrda Z\ m 1400 én¶o
Oa IaoXr qH$‘V 100 én¶o Agob Va Z\ m {H$Vr hmoB©b.?

eoH$S>m Z\ m = 
1400 100
5600

×  = 25%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:5 {dZ¶Zo EH$ ßbmQ> 4,50,000 én¶o bm {dH$V KoVbo. Ë¶mZo 10,000 én¶o a§J
‘maÊ¶mgmR>r Am{U XþéñVrda IM© Ho$bo. Z§Va Ë¶mZo 4,25,000 én¶mbm {dH$bo.
Ë¶mMm Z\ m qH$dm VmoQ>m Am{U Q>³oH$dmar XoIrb ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: EHw$U IaoXr qH§$‘V = {dH«$s qH$‘V + XþéñVr IM©
            = (4,50,000 + 10,000) = 4,60,000 én¶oSCERT T
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{dH«$s qH$‘V 4,25,500én¶o Amho. ¶oWo AmnU [Z[ajU H$é ¶m {H$ {dH«$s qH$‘V
IaoXr qH$‘VrÀ¶m H$‘r Amho. åhUwZ ¶oWo VmoQ>m Amho.
VmoQ>m = IaoXr qH$‘V - {dH«$s qH$‘V
        =  4,60,000 – 4,25,500 = 34,500 én¶o.
4, 60, 000 IaoXr qH$‘VrMm VmoQ>m 34,500 Oa Ë¶mMr IaoXr qH§$‘V 100 Agob Va
VmoQ>m {H$Vr hmoB©b ?

eoH$Q>m VmoQ>m = 
34,500 100

4,60,000
×  = 7.5%

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:6 do|H$ZmZo 50 S>PZ Ho$ir 1250 én¶mbm {dH$V KoVbr Ë¶mZo 250 én¶o dmhVwH$
^mS>o bmdbo Vmo nmM S>PZ Ho$ir gS>ë¶m‘wio {dHw$ eH$cm Zmhr.Ë¶mbm VmoQ>m H$s
Z\ m hmoVmo. VmoQ>m qH$dm Z’$m eoH$S>m H$mT>m?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: EHw$U IaoXr qH$‘V = Ho$irMr IaoXr qH$‘V + dmhVwH$ ^mS>o
                        = 1250 + 250 = 1500

{dH$boë¶m EHw$U Ho$irMr g§»¶m = {dH$V KoVboë¶m Ho$irMr g§»¶m - gS>boë¶m
H$oir Mr g§»¶m
  = 50 – 5 = 45

{dH«$s qH$‘V = 35 ×45 = 1575

ñnï> {dH«$s qH$‘V > IaoXr qH$‘V åhUwZ Z’$m Amho.
Z\ m = {dH«$s qH$‘V – IaoXr qH$‘V = 1575 é. – 1500 é. = 75 é.
1500  én¶mÀ¶m IaoXr qH$‘Vrda Z’$m  75 én¶o Amho.
100 én¶mÀ¶m IaoXr [H§$‘Vrda Z’$m {H$Vr hmoB©b ?

eoH$S>m Z\ m = 
75 100 5%

1500
× =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:7 ‘brH$ àË¶oH$ EH$ Q>o~b 3000 én¶mbm {dH$Vmo. Ë¶mbm EH$m Q>o~bmda 20%
Z’$m Am{U Xþgè¶mda 20%.VmoQ>m hmoVo. Ë¶mÀ¶m nwU© bmdmXodrda Z\ m qH$dm
VmoQ>m ‘m{hV H$am.SCERT T
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gmoS>dmgmoS>dmgmoS>dmgmoS>dmgmoS>dm:

XmoZ Q>o~bmda EHw$U IaoXr qH$‘V = 2500é. + 3750 é. = 6250 é.
XmoZ Q>o~bmda EHw$U {dH«$s qH$‘V = 3000 é. + 3000é. = 6000 é.
åhUwZ IaoXr {H§$‘V  > {dH«$s qH$‘V åhUwZ VmoQ>m hmoVmo.
VmoQ>m = IaoXr qH$‘V – {dH«$s qH$‘V = 6250 é. – 6000é. = 250 é.
6250 é. À¶m IaoXr qH$‘Vrda VmoQ>m 250 é. Amho.
100é.À¶m IaoXr qH$‘Vrda VmoQ>m {H$Vr hmoB©b ?

eoH$S>m VmoQ>m = 250 
100
6250

×  =  4%

EH$wU bmdmXodrda VmoQ>m 4% Amho.
{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
EH$m XþH$mZXmamZo XmoZ Q>r.dr à{V 9, 900 é. bm {dH$ë¶m. Ë¶mZo EH$ 10% Zâ¶mZo Zo {dH$br
Am{U Xþgar 10% VmoQ>çmZo {dH$br. EHw$U Ë¶mbm Z\ m qH$dm VmoQ>m hmoVmo H$m. Oa Agob Va
Ë¶mMr Q>³Ho$dmar H$mT>m ?

5.6 {dH«$s H$a{dH«$s H$a{dH«$s H$a{dH«$s H$a{dH«$s H$a / value added Tax (VAT)
emgZ àË¶oH$ {dH«$sda H$a dgwb H$aVo Ë¶mbm VAT åhUVmV. XþH$mZXma hm H$a J«mhH$m§Sw>Z
dgwb H$aVmo Am{U emgZmbm ^aVmo. Aem àH$maMm H$a emgZ H$m dgwb H$aVo ? ho Vwåhmbm
‘m{hV Amho H$m ? dgwb Ho$boë¶m H$amnmgwZ emgZ ~aoM gm‘m{OH$ H$m¶© H$aVo.

n{hë¶m V³Ë¶mgmR>r
{dH«$s qH$‘V =  3000 é.
eoH$S>m Z\ m = 20%
eoH$S>m Z\ m åhUOo IaoXr qH$‘Vrda eoH$S>m
dmT> hmo¶
Ooìhm IaoXr qH$‘V 100 én¶o Voìhm {dH«$r
qH$‘V 120 Amho.
Ooìhm {dH«$s qH$‘V 3000 én¶o Agob Va
IaoXr qH$‘V H$m¶ hmoB©b ?

IaoXr qH$‘V = 100 
3000
120

×  =  2500

Xþgè¶m V³Ë¶mgmR>r
{dH«$s qH$‘V =  3000 é.
eoH$S>m VmoQ>m = 20%
eoH$S>m VmoQ>m åhUOo IaoXr qH$‘Vrda eoH$S>m
KQ> hmo¶
Ooìhm IaoXr qH$‘V 100 én¶o Voìhm {dH«$r
qH$‘V 80  Amho.
Ooìhm {dH«$s qH$‘V 3000 én¶o Agob Va
IaoXr qH$‘V H$m¶ hmoB©b ?

IaoXr qH$‘V =  100 
3000
80

×  =  3750
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gd© dmhUmè¶m dñVwda {dH«$s H$a bmJw hmoVmo. \ ³V dñVwda VAT H$a bmJw hmoVmo. gododa Zmhr.
doJdoJù¶m  dñVw gmR>r doJdoJio VAT AgVmV. gd© gmYmaU nUo Iwn JaOoÀ¶m dñVwda
VATgwQ> {‘iVo. 1% ‘hmJ Agbobo IS>o  5% Am¡ÚmoJrH$ AdOmao Am{U ‘hËdmÀ¶m dñVwda Am{U
~mH$s dñVwda 14.5% H$a bmJVmo.
VAT hm {dH«$s qH$‘Vrda bmJVmo. Am{U ¶mbm Amnë¶m nmdVrV {‘i{db OmVo. VAT ho {dH«$s
qH$‘VrÀ¶m eoH$S>m ì¶ñV Amho. Imbrb VAT {‘i{dbobr nmdVr Mo {Z[ajU H$am.
    JUnVr EH$ Am¡fYmÀ¶m XþH$mZmV Ë¶mÀ¶m AmB©gmR>r Am¡fY {dH$V AmUÊ¶mgmR>r Jobm.
XþH$mZXmamZo nmdVr {Xbr. Oo Aer {XgVo nmdVr 372.18 én¶o Mr hmoVr. Ë¶mÀ¶mV 5% VAT
hmoVm.
(i)    {dH«$s VAT  {‘imcocm hmoVm.
Tax Invoice No. : 2012?301549007214 {XZm§H$ : 15-09-2012  20:48:31

Zmd : JUnVr d¶ : 35 Gender : Doc:dr Do.Reg. No. :

Cus.ID:20121301549000617 Add: Sainathpura)

S. dñVw Mfgr Sch Batch Exp. MRP. Xa ZJ a³H$‘

1 BETATROP TAB SUN H BSK4198 12-14 5.9 5.9 60 318.60

2. ECOSPRIN 150 MG TAB USV H 04004652 05-14 0.4242857 0.38 42 16.04

3. LASIX 40 MG TAB AVENTIS H 0212016 03-16 0.44733334 0.40 15 6.04

4. ELDERVIT PLUS CAD ELDER C SE0022008 08-13 2.3333333 2.10 15 31.5

am{Id a³H$‘ : 41.35  VAT ON  354.45 @ 5% = 17.72  EHw$U : 372.18
                                                                                                       EHw$U Xo¶H$ : 372.00

          nmdVr déZ ho ñnîQ> Amho H$s, nmdVrMr a³H$‘ = 354.45 ,Vat @ 5% = 17.72

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:8 EH$m ~wQ>mÀ¶m OmoS>rMr [H§$‘V 450én¶o Amho. Ë¶mÀ¶mda {dH«$s H$a 6% Amho.
Va Ë¶mMr nmdVr a³H$‘ {H$Vr ho ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 100é.da {dH«$s H$a ^am¶mMm 6 é.
Va 450é.da {dH«$s H$a {H$Vr ^amdm bmJob ?

^abobr {dH«$s H$a =  6 450
100

×   =  27é.

nmdVrMr a³H$‘ = dñVwMr qH$‘V + {dH«$s H$a =  450é. + 27é. = 477 é.

5.7     ‘mb Am{U godm H$a‘mb Am{U godm H$a‘mb Am{U godm H$a‘mb Am{U godm H$a‘mb Am{U godm H$a     (Goods and Service Tax) GST
ho EH$ ‘wHw$bVo AàË¶j ‘mb nwadVmZm ̂ mdì¶mZ ¶oUmam godm H$a Amho VWm H$embm 2017

Owb¡ ‘Ü¶o n[aM¶ H$éZ {Xbm AgwZ ¶m H$am‘Ü¶o A~H$mar H$a (Excise Tax) Am{U {d{H«$ H$aSCERT T
ELA
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Omo ^maVmV hmoZm Vmo H$mTw>Z Q>mH$Ê¶mV ¶odwZ GST ‘Ü¶o VAT åhUwZ Agboë¶m H$amgmo~V
‘mbmÀ¶m hmbMmbr À¶m àË¶oH$ nm¶arda bmXì¶mV Ambo ¶m gmo~V godmH$a hr OmoS>Ê¶mV Ambo.

doJdoJù¶m H$amMo ñb°~ 3%, 5%, 12%  Am{U 28% Ago bmXbo ho H$a ~hþVoH$ ‘mb Am{U godm
‘Ü¶o bmXbm. hr bmXr (slab) gd© ̂ maVmV g‘mZ R>odÊ¶mV Ambo hr bmXr 50% H|$Ðr¶ gaH$ma
d 50% amÁ¶ gaH$mabm XoÊ¶mV ¶oVo.

CXmhaU 9 :-CXmhaU 9 :-CXmhaU 9 :-CXmhaU 9 :-CXmhaU 9 :- {dkoe C’$m XþH$mZmV Om~yZ Ë¶mÀ¶m Hw$Qw>§~mgmR>r gmdU {dH$V hmoVmo Va Ë¶mbm
18% GST XodwZ 2200 ê$ Mr nmdZr {‘iVo Am{U Vr MwH$Vr H$aVmo Va GST nwduMo {H$‘V
CGST Am{U SGST Mm dmQ>m {H$Vr amhrb

dñVwMo Zmd n[aUm‘ Xa qH$‘V a¸$‘

gm~U 100 20 2000

nmdS>a gm~U 2 100 2000

2200

gmoS>dUwH$:- GST gH$Q> qH$‘V = 2200 `

GST Mm Xa = 18%

= 2200 x 18
100  = 2396

GST À¶m nwdu qH$‘V = 2200 - 396 = `1804

CGST Mr GST Vo qH$‘V = 2200 - 396 = `1804

SGST Mr GST Vo qH$‘V = 50%

CGST Mr GST Vo qH$‘V = 50%

CGST Mr GST ‘Ü¶o = 396 x 50
100  = `198

Ë¶mMà‘mUo SGST Mr GST ‘Ü¶o = 396 x 
50

100  = `198SCERT T
ELA
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CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10:- EH$m ~w¶Mr OmoS>rMr {H$‘V ̀ 1000 Amho GST Ë¶mda 5% bmXÊ¶mV Ambm Va
Ë¶mMr qH$‘V H$m¶ amhrb

gmoS>dUwH$ :- 100 én¶mda GST 5 én¶o Ü¶mdo bmJVo Va ̀ 1000 da {H$Vr H$a Ü¶mdm bmJVmo.

GST H$a = ` 
5

100  x 1000 = ` 50

EHw$U qH$‘V = dñVwMr qH$‘V + GST

= ` 1000 + 50
= ` 1050

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg- 5.2

1. 2012 dfm©‘Ü¶o Agm A§XmO bmdbm Jobm {H$,g§nwU© OJmV B§Q>aZoQ> dmnUmè¶m§Mr g§»¶m 36.4
H$moQ>r hmoB©b. ¶oUmè¶m Xhm dfm©V hr g§»¶m 125% hmoB©b Agm A§XmO Amho.

2. EH$ Ka ‘mbH$ Amnë¶m KamMo ̂ mS>o àVr dfu 5% Zo dmT>{dVmo. Oa Z{dZ ̂ mS>o 2500 é. à{V
‘hm Agob Va XmoZ dfm©Z§Va {H$Vr ^mS>o hmoB©b ?

3. gmo‘dmar EH$m H§$nZrÀ¶m eoa Mr qH$‘V 7.50é.hmoVr. ‘§Jidmar Vr qH$‘V 6% Zo dmT>br.
Am{U 1.5% Zo ~wYdmar KQ>br Am{U 2% Zo Jwédmar H$‘r Pmbr. Ooìhm ì¶mnma gwé hmoB©b
Va ewH«$dmar Ë¶mMr qH$‘V H$m¶ hmoB©b Vo gm§Jm.

4. Poam°³g _{eZrMm dmna H$éZ Vwåhr Vw‘À¶m à{Vbm bhmZ qH$dm ‘moR>o H$é eH$Vm. aoe‘mbm
2 g§o.‘r. bm  4 g|.‘r. Zo H$mT>m¶Mo hmoVo. {VZo Poam°³g ‘erZbm 150%  à{V gmR>r V¶ma Ho$bo
Va ¶oUmè¶m à{VMm AmH$ma H$m¶ amhUma ‘m{hV H$am ?

5. EH$m nwñVH$mMr N>mnrb qH$‘V 150é. Amho Am{U eoH$S>m Z\ m 15% Amho. Va ‘wi qH$‘V
{H$Vr ̂ amdr bmJVo H$mT>m.

6. EH$ ôQ> dñVwMr N>mnrb qH$‘V 176 é.Amho Am{U Vr 165é. bm {dH$br Va eoH$S>m gwQ>
‘m{hV H$am.

7. EH$m XþH$mZXmamZo 200 ~ë~ àË¶oH$s 10é. Zo {dH$V KoVbo. Ë¶mn¡H$s 5 ~ë~ ~§Y Agë¶m‘wio
Ë¶m§Zm ~mOwbm R>odbo. Am{U ~mH$sMo ~ë~ àË¶oH$s 12 é. {dH$bo. Va Z\ m qH$dm VmoQ>m H$mT>m.

8. Imbrb V³Ë¶mV AMwH$ ‘m{hVr Amdí¶H$ Agob VoWo KoD$Z nwU© H$am.SCERT T
ELA
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   A.H«$.   IaoXr qH$‘V       IM©      {dH«$s qH$‘V    Z\m      VmoQ>m    eoH$S>m Z\m   eoH$S>m VmoQ>m
(C.P.)  (S.P.)

1 750é.      50é.  80é.

2 4500é.    500é.  1,000é.

3 46,000é.   4000é. 60,000é.

4      300é.      50é. 12%

5 330é.      20é. 10%

9. EH$ Q>o~b 2,142é. bm  5% Z\ mZo {dH$bm. 10% Z\ m {‘i{dÊ¶mgmR>r Vmo Q>o~b {H$VrZo
{dH$bm nm{hOo.

10. JmonrZo B~«m{h‘bm EH$ KS>çmi 12% Z\ ¶mZo {dH$br Am{U B~«m{h‘Zo Om°Zbm 5% Z\
¶mZo {dH$br.Oa Om°ZZo1,330 é. ̂ abo Va JmonrZo Vr KS>çmi {H$Vrbm {dH$br hmoVr ?

11. ‘YwZo Am{U H${dVmZo EH$ Z{dZ Ka 3,20,000 én¶mbm {dH$V KoVbo. H$mhr Am{W©H$
AS>MUr‘wio Ë¶§mZr 2, 80,000 én¶mbm {dH$bo. Va ‘m{hV H$am.
 (a) Ë¶m§Zm Pmbobm VmoQ>m (b) eoH$S>m VmoQ>m

12. EH$m H$ma emoé‘Mm ‘mbH$mZo EH$ OwZr H$ma 1,50,000 é. bm {dH$V KoVbr. Ë¶mZo
20,000é. XþéñVrbm IM© Ho$bo Am{U Z§Va 2,00,000 é. {dH$br Va ‘m{hV H$am H$s
Ë¶mbm Z’$m qH$dm VmoQ>m hmoVmo Oa Ago hmoV Agob Va Q>³Ho$dmar {H$Vr ?

13. bbrVm Zo EH$ nmg©b hmoQ>b ‘YwZ {VÀ¶m ‘¡{ÌZrMm dmT>{Xdg gmOmam H$aÊ¶mgmR>r
KoVbo. Ë¶mbm 1,450  én¶mMr nmdVr 5% VATghrV hmoVr bbrVmZo H$mhr gwQ> ‘mJbr
Am{U hmoQ>b ‘mbH$mZo 8% gwQ> XoD$Z nmdVrMo n¡go KoVbo. AmVm, bbrVmZo hmoQ>b
‘mbH$mbm ‘wi qH$‘V {H$Vr {Xbr ‘m{hV H$am.

14. Oa GST ‘wi qH$‘VrV {‘i{dbm Va ImbrbMr ‘wi qH$‘V H$mT>m.
A.H«$. dñVw GST % nmdVr a³H$‘(é.) ‘wi qH$‘V( é.)
1 {ham 1% 10,100 é.
2 àoga Hw$H$a 5% 2,940 é.
3 Vm|S>mMo nmdS>a 14.5% 229 é.
Imbrb A§emMr {dH«$s qH$‘V H$mT>m Ooìhm {dH«$s H$a 8.5% Ë¶m dñVwda {‘i{dbm.
(i)  50 é.Mm é‘mb (ii) 35 én¶o à{V XmoZ gm~ZmÀ¶m dS>çm

15. gob ’$moZ H§$nZrMo gob’$moZMr qH$‘V 4500 é. R>adbo {S>ba Zo Vo gob ’$moZ {dH$V KodwZ
Ë¶mMr qH$‘Vrda 12 % GST {Xbo Va {S>ba Zo {H$Vr a¸$‘ GST åhUwZ {Xbo. Ë¶m gob’$moZ
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Mr IaoXr qH$‘V {H$Vr Agrb.
16. gwna ~Oma ‘Ü¶o EH$m dñVwMr {H$‘V én¶o Am{U n¡gm ‘Ü¶o AgwZ 4% {~{H«$ H$a  (Sales

tax) bmdÊ¶mV Ambm Ë¶mbm nwU© A§H$mV én¶o Ambo Vo åhUOo ‘n’ én¶m ‘n’ hr KZ
nwUmªH$ Amho Va ‘n’ g~m©V bhmZ qH$‘V {H$Vr Agw eHo$b.

5.8 MH«$dmT> ì¶mOMH«$dmT> ì¶mOMH«$dmT> ì¶mOMH«$dmT> ì¶mOMH«$dmT> ì¶mO
ì¶mO åhUOo Vo n¡go Ooìhm ~±H$ {H$§dm S>mH$Ka XoVo. Ooìhm Ë¶mÀ¶mOdi AmnU n¡go O‘m H$aVmo.
bmoH$m§H$Sw>Z ¶oUmam n¡gm Ooìhm Vo CgZo KoVmV. ì¶mO åhUOo ‘wi a³H$‘oda Am{YH$ a³H$‘ O‘m
H$aUo åhUOo dfm©À¶m eoH$S>m à‘mUo hmo¶.
na§Vw AmnU ì¶mO H$go ‘moOVmo ? Oa ì¶mO df©̂ a ‘wi a³H$‘oda g§nwU© H$Om©Mm H$mimZwgma g‘mZ
énmV dgwb Ho$bobr a³H$‘ hmo¶. Vwåhr Aem àH$mao ‘moOUmè¶m ì¶mOmbm H$m¶ åhUVmV ? hmo ¶mbm
gmYmaU ì¶mO Ago åhUVmV. ho åhUOo ‘wi a³H$‘oda eoH$S>m dmT> Amho. ¶mbm g‘OÊ¶mgmR>r ho
CXmhaU nhm.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:9 2500 é. EHw$U 12% ì¶mOmZo àË¶oH$ dfm©bm 3 dfm© n¶ªV CgZo KoVbo. ¶m

a³H$‘oda gmYmaU ì¶mO H$mT>m Am{U 3 dfm©À¶m eodQ>r O‘m H$aÊ¶mÀ¶m a³H$‘oda
‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 12% ì¶mOmMm Xa åhUOo 100é. EH$m dfm©gmR>r 12 é. åhUwZ
2500é.da EH$ dfm©gmR>r bmdbobo ì¶mO {H$Vr ?

EH$ dfm©gmR>rMo ì¶mO = × =
12 2500 300
100

` é.

VrZ dfm©gmR>rMo ì¶mO = × ×
123 2500
100  = 900 é.

× ×
= =

T R P PTRI
100 100

I = ì¶mO, P = ‘wÔb a³H$‘ =  2500 é.
T =  H$mi dfm©‘Ü¶o = 3,R = ì¶mO Xa = 12

VrZ dfm©À¶m eodQ>r O‘m H$amd¶mMr a³H$‘ = ‘wÔb + ì¶mO
             = 2500é. + 900é. = 3400 é.

a³H$‘ = ‘wÔb + ì¶mO =  P + 
P T R

100
× ×

 = P
T R1
100
×⎛ ⎞+⎜ ⎟⎝ ⎠
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Ooìh t = 1df©,   a³H$‘ A = P 
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am :
V³Vm nwU© H$am.

A.H«$. ‘wÔb (P) doi (T) ì¶mO Xa ì¶mO (I) = 
P T R

100
× ×

é. dfm©‘Ü¶o p.a. (R) in % é.
1 3000 3 6
2 2 5 50
3 1875 12 675
4 1080 2.5 90

a‘oe Zo 100 é.10% ì¶mOmÀ¶m XamZo EH$ dfm©gmR>r lrZw H$Sw>Z CgZo KoVbo. XmoZ dfm©Z§Va Vmo
lrZw H$S>o Ë¶mMo H$O© ̂ aÊ¶mgmR>r Jobm. a‘oeZo 120 én¶o {Xbo. Am{U lrZw åhUmbm H$s AmUIr
EH$ én¶m Úmdm bmJVmo. Ë¶m Xmo¿¶m§‘Ü¶o Ambobo A§Va H$mT>Ê¶mgmR>r Ë¶m§Zr EH$m H$mJXmda
Imbrb à‘mUo gmoS>{dbo.

a‘oeMr nÜXV lrZw Mr nÜXV
n{hbo df© ‘wÔb a³H$‘ 100é. n{hbo df© ‘wÔb a³H$‘ 100é.

ì¶mO 10%    10é. ì¶mO 10%    10é.
EHw$U a³H$‘  110é. EHw$U a³H$‘  110é.

Xþgao df© ‘wÔb  100é. Xþgao df© ‘wÔb  110é.
ì¶mO 10%    10é. ì¶mO 10%    11é.
XmoZ dfm©À¶m                = ‘wÔb + Xþgè¶m dfm©À¶m 121é.
eodQ>r ^amd¶mMr   1 dfm©À¶m a³H$‘o eodQ>r ^amd¶mMr a³H$‘
 a³H$‘                      da ì¶mO +

               2 dfm©À¶m
                a³H$‘oMm ì¶mO
                               = 100+10+10
                               = 120 é.

XmoÝhr nÜXVrVrb \ aH$ EH$ én¶mMm Amho. hm \ aH$ XmoÝhr nÜXVrV H$m Amho ? ho Vwåhmbm
ñnï>nUo AmT>iwZ Amb H$s Xþgè¶m dfm©Mo ì¶mO H$mT>Vo doiog a‘oe Zo ‘wÔb a³H$‘ 100é. KoVbr
Va lrZwZo 110 é. KoVbr. AmnU a‘oe ìXmao H$mT>bobo ì¶mO gai ì¶mO Amho. Am{U lrZw Zo
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H$mT>bobo ì¶mO MH«$dmT> ì¶mO Amho. lrZwZo H$mT>bobo ì¶mO ‘wÔb ‘Ü¶o O‘m Pmboë¶m a³H$‘oda
H$mT>bo Amho. ¶mbm MH«$ì¶mO Ago åhUVmV. åhUwZ MH«$dmT> ì¶mO ho ì¶mOmda ì¶mO Amho.
H$moUË¶m àH$maÀ¶m ì¶mOmbm Vwåhr ‘hËd XoUma Am{U Ho$ìhm ?

5.9 MH«$dmT> ì¶mOmMo gwÌ H$mT>Uo.MH«$dmT> ì¶mOmMo gwÌ H$mT>Uo.MH«$dmT> ì¶mOmMo gwÌ H$mT>Uo.MH«$dmT> ì¶mOmMo gwÌ H$mT>Uo.MH«$dmT> ì¶mOmMo gwÌ H$mT>Uo.

darb CXmhaUmda MMm© H$am, AmnU {Z[ajU Ho$bo H$s, lrZwZo MH«$dmT> ì¶mO ‘moObo . Oa EH$
[̈H§$dm XmoZ df© AgVrb Va ho gmono Amho H$s AmnU MH«$ì¶mO H$mTw> eH$Vmo. na§Vw AmnUmg XmoZ
dfm©nojm OmñV Agbo Va AnmU AemM nÜXVrZo H$mTw> eH$Vmo H$m ? Mbm EH$ CXmhaU J¥hrV Yam
Am{U ‘m{hV H$aÊ¶mMm à¶ËZ H$am.

Ooìhm t = 1df©   a³H$‘ (A) = 1
100
RP ⎛ ⎞+⎜ ⎟

⎝ ⎠
gai ì¶mOmZo

g‘Om, P1= 10,000\ é.Am{U R = 12% àË¶oH$ dfu

 lrZwMr nÜXV Ë¶mM nÜXVrMoo gm‘mÝ¶ H$aU
n{hbo df© ‘wÔb P1 10,000 é. ‘wÔb             P1

a³H$‘ A1 10000
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠     n{hbo df© a³H$‘ A1 A1= P1

R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

= 10000
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

=   11,200  é.

Xþgao df© ‘wÔb P2  11,200é. Xþgao df© ‘wÔb P2 = P1
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

a³H$‘ A2 11200
121

100
⎛ ⎞+⎜ ⎟⎝ ⎠

a³H$‘ A2 A2 = P2
R1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

= 11200
112
100
⎛ ⎞
⎜ ⎟⎝ ⎠

= P1

R R
1 1

100 100
+ +

⎛ ⎞ ⎛ ⎞
⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

=  12,544 é. = P1

2R1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

AemM àH$mao Vwåhr H$arV amhbo Va ‘n’ dfm©À¶m eodQ>r a³H$‘ A n = P1

nR1
100

⎛ ⎞+⎜ ⎟⎝ ⎠

gmYmaUnUo AmnU Ago åhUw eH$Vmo, A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠
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na§Vw ¶mbm dmnéZ AmnUmg \ ³V ‘n’dfm©À¶m eodQ>r O‘m a³H$‘ H$mT>Vm ¶oVo. AmnUmg MH«$dmT>
ì¶mO H$go {‘iVo ? hmo ho Iwn gmono Amho. eodQ>À¶m a³H$‘oVwZ ‘wÔb H$mTw>Z Q>mH$br Va MH«$dmT>
ì¶mO ¶oVo.

∴ C.I = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

− P

åhUwZ gai ì¶mO Am{U MH«$dmT> ì¶mO ‘Yrb \ aH$ H$m¶ Amho ? gai ì¶mO àË¶oH$ ì¶mO
àË¶oH$ dfm© gmaIo AgVo n§aVw MH«$dmT> ì¶mO doioZwgma dmT>V OmVo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:10  EHw$U a³H$‘ Am{U MH«$dmT> ì¶mO {H$Vr hmoB©b Oa 5000 é. 8% ì¶mOmÀ¶m XamZo

XmoZ dfm©gmR>r Jw§V{dbo ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: P =  5000 é.    R = 8%  Am{U  n = 2 df©

A  = P 
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    = 5000×
108 108
100 100

× =   5832 é.
{‘imbobo ì¶mO  = a³H$‘ – ‘wÔb

                                 = 5832é. – 5000é.
    =   832 é.

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

1. 20 000 é. 6 dfm©gmR>r 5% ì¶mOmÀ¶m XamZo MH«$dmT> ì¶mO H$m¶ hmoVo ?
2. 12600 é. 2 dfm©gmR>r10% ì¶mOmÀ¶m XamZo àË¶oH$ dfu Agbobo MH«$dmT> ì¶mO

‘m{hV H$am.

5.10 df©dmar MH«$dmT> ì¶mO qH$dm AY©df©df©dmar MH«$dmT> ì¶mO qH$dm AY©df©df©dmar MH«$dmT> ì¶mO qH$dm AY©df©df©dmar MH«$dmT> ì¶mO qH$dm AY©df©df©dmar MH«$dmT> ì¶mO qH$dm AY©df© (ghm‘mhr ì¶mOghm‘mhr ì¶mOghm‘mhr ì¶mOghm‘mhr ì¶mOghm‘mhr ì¶mO)
Vwåhr Joë¶m àíZmV {Z[ajU H$é eH$Vm H$s AmnU MH«$dmT> hm eãX dmnaV Amho. Ë¶mbm H$mhr
‘hËd Amho H$m ? hmo Ë¶mbm Amho. H$maU Amnë¶mbm MH«$dmT> ì¶mOmMm Xa ghm ‘{hÊ¶mbm qH$dm
{VZ ‘{hÊ¶mgmR>r XoIrb H$mTw eH$Vmo.
Ooìhm ì¶mO MH«$dmT> ì¶mOmZo dfm©bm Zmhr H$mT>bo Va Vwåhr H$mimbm H$m¶ åhUVm? Ooìhm ì¶mO
‘wÔb ‘Ü¶o {‘i{dbo OmVo ? Ë¶mbm ~XbmMm H$mi ~XbmMm H$mi ~XbmMm H$mi ~XbmMm H$mi ~XbmMm H$mi Ago åhUVmV. Ooìhm MH«$dmT> ì¶mO ghm
‘{hÊ¶mbm H$mT>Vmo. Voìhm dfm©VwZ XmoZ doim 6 ‘{hÊ¶mn¶ªMm H$mi åhUOo n[adV©ZoMm H$mi hmo¶.
Aem g§X^m©V ì¶mO ho AY©o AgVo Am{U H$mT>bobo ì¶mO MH«$dmT>À¶m g§»¶oÀ¶m XþßnQ> AgVo.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:11 1000 é. da EH$ dfm©gmR>r 10% ì¶mOmÀ¶m XamZo MH«$dmT> ì¶mO H$mT>m. Oa
MH«$dmT> ì¶mO ghm‘{hÊ¶mbm H$mT>bo Va {H$Vr hmoV.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Ogo ì¶mO MH«$dmT> ì¶mO ghm ‘{hÊ¶mbm EH$Xm H$mT>Vmo. åhUwZ XmoZ n[adVuV
H$mi EH$mM dfm©V ¶oVmV.
åhUwZ n=2

ghm ‘{hÊ¶mgmR>r ì¶mOmMm Xa =  
1 10% 5%
2
× =

A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  1000
251

100
⎛ ⎞+⎜ ⎟⎝ ⎠

=  1000
2105

100
⎛ ⎞
⎜ ⎟⎝ ⎠

=  1102.50 é.
MH«$dmT> ì¶mO = A – P = 1102.50 – 1000 = 102.50 é.

ho H$amho H$amho H$amho H$amho H$am
n[adVuV H$mi ‘m{hV H$am. àË¶oH$s ì¶mOmMm Xa

1. EHw$U a³H$‘1 1
2 dfm©gmR>r 8% àË¶oH$ dfm©bm MH«$dmT> ì¶mOmZo6‘{hÊ¶mgmR>r KoVbr Amho.

2. EH$ a³H$‘ 2 dfm©gmR>r 4% àË¶oH$ dfu MH«$dmT> ì¶mO àË¶oH$ ghm ‘{hÊ¶mbm H$mT>m.

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

H$m¶ hmoB©b Ooìhm MH«$dmT> ì¶mO {VZ ‘{hÊ¶mbm H$mT>bo Va ? {H$Vr n[adVuV H$mi amhVrb
VrZ ‘{hZo H$mimMm ì¶mOmMm Xa dfm©bm ì¶mOmMm Xa {H$Vr hmoB©b ?  Vw‘À¶m {‘Ìm gmo~V
MMm© H$am.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:12 12000é. H$O©  1
1
2  dfm©gmR>r 10% ì¶mOmÀ¶m XamZo àË¶oH$ dfm©bm KoVbo Va

{H$Vr a³H$‘ nwÝhm nVa Úmdr bmJob Oa MH«$dmT> ì¶mO ghm ‘{hÊ¶mbm EH$Xm
bmdbo Va

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Oa MH«$dmT> ì¶mO ghm ‘{hÊ¶mbm EH$Xm bmdbo Va n[adVuV H$mimMr g§»¶m
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1
1
2  dfm©V  3 Amho åhUwZ n = 3

Xa = 
1 10% 5%
2
× =

    A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    A =  12000
351

100
⎛ ⎞+⎜ ⎟⎝ ⎠

        =  12000
3105

100
⎛ ⎞
⎜ ⎟⎝ ⎠

       =  13891.50 é.
MH«$dmT> ì¶mO = A – P

       = 13891.50 – 12000

        =  1891.50 é.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:13 ¶mXæ¶mZo Ë¶mÀ¶m Hw§$Q>§w~mÀ¶m JaOogmR>r 5120é. àË¶oH$ dfm©bm 12
1
2 % ì¶mOmZo

CgZo KoVbo. Ë¶mbm XmoZ df© ZD$ ‘{hÊ¶mbm H$O© ‘w³V H$aÊ¶mgmR>r {H$Vr
a³H$‘ ^amdr bmJob?   AmUIr EHw$U ì¶mO {H$Vr hmoB©b ho ‘m{hV H$am ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: aoe‘mZo hm àíZ Aem àH$mao gmoS>{dÊ¶mMm à¶ËZ H$obm.

{VZo n{hbo doiobm dfm©V ~Xbobo. 2 df© 9 ‘{hUo = 2
9

12  df© =  2
3
4 df©

{VZo ¶mbm ‘m{hV Agboë¶m gwÌmV ‘m§S>Ê¶mMm à¶ËZ Ho$bm.  A = 5120
32
4251

200
⎛ ⎞+⎜ ⎟⎝ ⎠

AmVm ¶ooWo Vr AmS>H$br {VZo {VÀ¶m {ejH$mbm {dMmabo Vr H$go ‘m{hV H$aUma
Á¶mMo KmVm§H$ AnwUmªH$ AmhoV ?

{ejH$mZo {Vbm gwMZm {Xbr. AJmoXa nwU© ^mJmMr gwÌ g‘OwZ gai ì¶mO 3
4

dfm©gmR>r ‘m{hV H$am.

åhUwZ A = P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A = 5120
2251

200
⎛ ⎞+⎜ ⎟⎝ ⎠

SCERT T
ELA

NGANA



Free Distribution by A.P. Government

JwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$amJwUmoËVamMm dmna H$éZ ametMr VwbZm H$am 119

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU Voc§JmZm emgZmìXmao ‘mo’$V {dVaU Voc§JmZm emgZmìXmao ‘mo’$V {dVaU Voc§JmZm emgZmìXmao ‘mo’$V {dVaU Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

    = 5120
2225

200
⎛ ⎞
⎜ ⎟⎝ ⎠

    =  6480 é.

Caboë¶m ZD$ ‘{hÊ¶mgmR>r ì¶mO  = 6480 
25 3 1
2 4 100

× × ×  =   607.50 é.

åhUwZ ¶mXæ¶mbm XmoZ df© ZD$ ‘{hÊ¶mZ§Va ^amdo bmJUma
      =   6480 +  607.50 =  7087.50  é.

åhUwZ EHw$U MH«$dmT> ì¶mO =  7087.50 –   5120 =  1967.50 é.

5.11 MH«$dmT> ì¶mOmMo gwÌmÀ¶m Cn¶moJ H$aUo.MH«$dmT> ì¶mOmMo gwÌmÀ¶m Cn¶moJ H$aUo.MH«$dmT> ì¶mOmMo gwÌmÀ¶m Cn¶moJ H$aUo.MH«$dmT> ì¶mOmMo gwÌmÀ¶m Cn¶moJ H$aUo.MH«$dmT> ì¶mOmMo gwÌmÀ¶m Cn¶moJ H$aUo.

AmnU MH«$dmT> ì¶mOmMo gwÌ H$moR>o dmnam¶Mo ? \ ³V ì¶mO ‘moOÊ¶mgmR>rM Zmhr n§aVw ¶mbm
~è¶mgem doJ doJù¶m g§X^m©V dmaVmV. Ogo CXmhaUmW©
• bmoH$ g§»¶m ‘Ü¶o dmT> qH$dm H$‘r
• ~m°³Q>oar¶mMr {H$Q>H$m§Mr dmT> Oa dmT>rd Xa ‘m{hV Agob Va
• EH$m dñVwMr qH$‘V Oa Ë¶mMr [H§$‘V dmT>Vo qH$dm KQ>Vo ho \ ³V ‘Yrb dfm©V
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:14 EH$m JmdmMr bmoH$g§»¶m 6250Amho ho AmT>iwZ Ambo H$s, bmoH$ g§»¶oV dmT>rd
Xa 8% àË¶oH$ dfu Amho. Va XmoZ dfm©Z§Va Mr bmoH$g§»¶m ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: ¶oWo P = 6250        R = 8%         T = 2 df©

XmoZ dfm© Z§Va bmoH$g§»¶m A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  6250
281

100
⎛ ⎞+⎜ ⎟⎝ ⎠

    =  6250
2108

100
⎛ ⎞
⎜ ⎟⎝ ⎠

     =  7290
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:15 EH$m a~amÀ¶m M|Sw>bm {ZpíMV C§MrnmgwZ Imbr \o H$bo. ho AmT>iwZ Ambo H$s \

³V 90% ‘mÌ AJmoXaÀ¶m C§Mr EdT>o Vmo M|Sw> nwÝhm CS>mbm. Oa ¶mbm 25 ‘rQ>a
EH$m B‘maVrÀ¶m C§Mr déZ  CS>Uma Ooìhm Vo O‘rZrda XmoZ doim AmXiUma Voìhm
‘m{hV H$am.SCERT T
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: n{hë¶m doiog M|Sw> 90% C§M CS>Uma åhUwZ àË¶oH$ doir C§MrMm 10% H$‘r hmoUma
åhUwZ R = -10% KoD$Z àíZmbm gmoS>dVm ¶oVo.
P = 25 m Am{U n = 2

O‘rZrda XomZ doim AmXië¶mda M|Sw> {H$Vr C§Mrda CS>Vmo.

A =  P
nR1

100
⎛ ⎞+⎜ ⎟⎝ ⎠

A =  25
2101

100
⎛ ⎞−⎜ ⎟⎝ ⎠

    =  25
290

100
⎛ ⎞
⎜ ⎟⎝ ⎠

   =  20.25 {‘Q>a

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 5.3
1. gwYmH$aZo Ka gwYmaÊ¶mgmR>r ~°Ho$H$Sw>Z 15 000 é. H$O© KoVbo. Ë¶mZo àË¶oH$ dfm©bm 9%

ì¶mOmZo n¡go CgZo KoVbo. ho n¡go gai ì¶mOmZo AmR> dfm©gmR>r KoVbo. Va ‘{hUo dmar
Ë¶mbm {H$Vr hßVm ̂ amdm bmJoVmo ?

2. EH$ Q>r.dr. 21000é. bm {dH$V AmUbr. EH$m dfm©Z§Va Ë¶mMr qH$‘V 5% Zo KQ>br   ( KQ>Zo
åhUOo dñVwÀ¶m qH$‘VrV Ë¶mMm dmna Am{U Ë¶mMo Am¶w ‘wio H$‘r hmoUo) EH$m dfm©Z§Va
{Q>.dr.Mr qH$‘V {H$Vr hmoUma ‘m{hV H$am.

3. 8000é. da 5% ì¶mOmÀ¶m XamZo àË¶oH$ dfm©bm XmoZ dfm©gmR>r a³H$‘ Am{U MH«$dmT> ì¶mO
H$m¶ hmoVo.

4. MH«$dmT> ì¶mOmZo 6500 é. XmoZ dfm©gmR>r 5% ì¶mOmÀ¶m XamZo à{V df© 6% Am{U Xþgè¶m
dfu {H$Vr Va a³H$‘ Am{U MH«$dmT> ì¶mO ‘m{hV H$am.

5. à{V^mZo EH$m Am{W©H$ H§$nZr H$Sw>Z 47000 é. {VMr n{hbr H$ma KoÊ¶mgmR>r CgZo KoVbo.
gai ì¶mOmMm Xa 17% Am{U {VZo nmM dfm©gmR>r n¡go CgZo KoVbo. ‘m{hV H$am.: (a)
à{V^mZo Ë¶m H§$nZrbm {H$Vr n¡go naV H$amdo bmJVrb. (b) {VMo ‘{hUodmar g‘mZ hßVm

6. 2011 dfm©V h¡Ðm~mX ehamMr bmoH$g§»¶m 68,09,000hmoVr. Oa Vr g§»¶m n«Ë¶oH$ dfm©bm
4.7% XamZo dmT>Vo.2015 dfm©À¶m eodQ>r bmoH$g§»¶m {H$Vr hmoB©b.
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7. MH«$dmT> ì¶mO H$mT>m Ooìhm 10000é. a³H$‘ EH$ df© VrZ ‘{hZo, 8 1
2 % àË¶oH$ df©

ì¶mOmÀ¶m XamZo Jw§V{dbr Va.
8. Am[a\ Zo EH$ ~°Ho$VwZ 80,000 é. H$O© KoVbo. Oa ì¶mOmMm Xa àË¶oH$ dfu 10% Amho

Va a³H$‘oVrb \ aH$ H$mT>m Oa Vmo 1 1
2 dfm©Zo naV ^aVmo Oa ì¶mOmMm Xa (i) dfm©bm

MH«$dmT> ì¶mO (ii) ghm ‘{hÊ¶mbm MH«$dmT> ì¶mOmÀ¶m XamZo
9. àgmX H$Sw>Z 12000é. 6% n«Ë¶oH$ dfm©bm gai ì¶mOmÀ¶m XamZo XmoZ dfm©gmR>r KoVbo. ‘r

Vr a³H$‘ MH«$dmT> ì¶mOmZr KoVbr hmoVr H$m? ‘cm {H$Vr A{YH$ a¸$‘ ̂ amdr cmJUma?
10. EH$m à¶moJ emioV ~°³Q>oar¶mMr ‘moOZr EH$ à¶moJ H$arV AgVm§Zm àË¶oH$ Vmgmbm 2.5%

XamZo àV Vmg dmT>V hmoVo. XmoZ Vmgm§À¶m eodQ>r ~°³Q>o[a¶m§Mr g§»¶m {H$Vr Oa gwédmVrbm
Vr ‘moOZr 5,06,000 hmoVr.

11. H$‘bmZo 26400 é. EH$m ~°Ho$H$Sw>Z 15% ì¶mOmÀ¶m XamZo àË¶oH$ dfu MH«$dmT> ì¶mOmZo
CgZo KoVbo. XmoZ df© Mma ‘{hÊ¶mV H$O© ‘w³V H$aÊ¶mgmR>r {Vbm {H$Vr a³H$‘ ^amdr
bmJob ?

12. ^maVrZo 12500 é.12% àË¶oH$ dfu ì¶mOmÀ¶m XamZo VrZ dfm©gmR>r gai ì¶mOmZo H$O©
KoVbo. Am{U ‘mYwarZo VodT>rM a³H$‘ 10% MH«$dmT> ì¶mOmZo KoVbr. H$moU OmñV a³H$‘
^aob Am{U {H$Vr?

13. EH$m {‘eZarMr qH$‘V 10000é.bm 5%.XamZo H$‘r H$bo Va EH$ dfm©Z§Va Ë¶mMr qH$‘V
{H$Vr hmoVo.

14.. EH$m ehamMr bmoH$g§»¶m XmoZ dfm©Z§VaMr {H$Vr hmoB©b Oa Vr AmVm 12 bmI Amho. Oa
4% XamZo dmT> hmoV Amho.

15. 1000 é. bm EH$ dfm©gmR>r 10% ì¶mOmÀ¶m XamZo àË¶oH$ dfu MH«$dmT> ì¶mO {H$Vr
hmoB©b. Oa MH«$dmT> ì¶mO {VZ ‘{hÊ¶mV EH$Xm bmdbo Va {H$Vr hmoB©b ?
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AmnU H$m¶ MMm© Ho$br Amho.AmnU H$m¶ MMm© Ho$br Amho.AmnU H$m¶ MMm© Ho$br Amho.AmnU H$m¶ MMm© Ho$br Amho.AmnU H$m¶ MMm© Ho$br Amho.

1. XmoZ gmYmaU JwUmoËVambm EH$mM JwUmoËVamV Xe©{dbo OmVo. Vo åhUOo
antecedents consequents Mm JwUmH$ma Amho. Ë¶mbm AmnU g§¶w³V JwUmoËVa
åhUVmo. Oa a:b Am{U c:d ho gmYmaU JwUmoËVa AgVrb Va Ë¶mMo g§¶w³V

JwUmoËVa  a c ac
b d bd
× =  åhUOoM ac:bd.

2. eoH$S>m  (%) åhUOo EImXr g§»¶m 100gom~V VwbZm H$aUo. eoH$S>m eãXmMm

AW© àË¶oH$ e§̂ ambm EH$ qH$dm àË¶oH$ e§̂ amn¡H$s EH$ 100% = 
100
100  ho

AnwUmªH$ N>oX 100 Agbobr AnwUmªH$ g§»¶m hmo¶.

3. gwQ> åhUOo N>mnrb qH$‘Vrda KQ>Zo hmo¶. qH$‘VrV H$‘r hmoZo åhUOoM gwQ>
Amho. ho N>mnrb qH$‘Vrda H$mT>bo OmVo.

4. Z’$m qH$dm VomQ>m Zoh‘r IaoXr qH$‘Vrda H$mT>bm OmVmo. Z\ m åhUOo
IaoXr qH$‘Vrda dmT>rMo CXmhaU Amho. Am{U IaoXr qH$‘Vrda KQ>Ê¶mMo
CXmhaU Amho.

5. EH$m dñVwMo {dH«$s qH$‘Vrda VAT  KoVbo OmVo. Am{U ho nmdVr ‘Ü¶o
{‘i{dbo OmVo.
VAT åhUOo {dH«$s qH$‘VrV eoH$S>m dmT> Amho.

6. gai ì¶mO åhUOo ‘wÔbda eoH$S>m dmT> Amho.

7. gai ì¶mO (1) = 
P T R

100
× ×

 OoWo  P =  ‘wÔb  T  =  H$mi dfm©‘Ü¶o  R =

ì¶mOmMo Xa

8. a³H$‘ = ‘wÔb + ì¶mO = P  + 
P T R

100
× ×

 = P 
T R1
100
×⎛ ⎞+⎜ ⎟

⎝ ⎠

9. MH«$dmT> ì¶mO Vwåhmbm ì¶mOmda ì¶mO H$‘{dÊ¶mMr g§Yr XoVo.

10.  ‘n’ dfm©À¶m eodQ>r MH«$dmT> ì¶mO dmnéZ a³H$‘  A = P 
nR1

100
⎛ ⎞+⎜ ⎟
⎝ ⎠

11. Vmo H$mi Á¶mÀ¶m Z§Va ‘wÔb a³H$‘oV ì¶mO {‘i{dbo OmVo. Ë¶mbm n[adVuV
H$mi åhUVmV. Ooìhm MH«$dmT> ì¶mO ghm ‘{hÊ¶mbm KoVbo Va Voìhm
dfm©VwZ XmoZ doim n[adVuV H$mi ¶oVmV. àË¶oH$s ghm ‘{hÊ¶mZ§Va ¶oVo.
Aem g§X^m©V dfm©Mm AmYm© ì¶mOmMm Xa bmJVmo.
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g‘mZ JwUmoÎmamMo ~oarO
1. 3 1001 2 4 .....2 4 6 8 200+ + + + +  Mr ~oarO H$mT>m.

AmnU ¶mcm ¶m nÜXVrZo ~oarO H$aVm ¶oVo H$m?
3 1001 2 4 .....2 4 6 8 200+ + + + + =  1 2 3 4 ..... 100

2 4 6 8 ..... 200
+ + + + +
+ + + + +

=  5050
2 5050×  =  1

2

Oa  31 2

1 2 3
..... n

n

p pp p
q q q q= = = =

Z§Va 3 1 2 31 2 1

1 2 3 1 2 3 1

....
..... .....

n n

n n

p p p p p pp p p
q q q q q q q q q

+ + + +
+ + + + = =

+ + + +

2. iff ( , 0)a c a b c d b db d b d
+ += = >

3 3 61 1 2iff2 6 2 6
++= =

        3 9
2 6=  nwÝhm ¶m AemàH$mao {chVm ¶oVo. 5 15 ......2 6=

Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m ?

nwamVZ J«rg XoemV H$bmH$ma Am{U {MÌH$mam§Mm {dídmg
hmoVmo H$r, EH$ {ZpíMV Am¶VmH¥$Vr AmH$ma hmoVm Omo
S>moù¶m§Zm nmhÊ¶mg Am§ZX dmQ>V hmoVm. Am¶VmH¥$VrÀ¶m
¶m AmH$mambm Ë¶mÀ¶m bm§~rMr ~mOw Am{U bhmZ ~mOwMo
Odi Odi JwUmoËVa 1.615:1. ho JwUmoËVa EH$m gwdU©
JwUmoËVamÀ¶m Odi Amho. nm°aWoZmZ J«rg XoemVrb EH$
à{gÜX ‘§Xra g§nwU© g§J‘a‘a XJS>mZo ~Z{dbo Amho.
gwdU© JwUmoËVamÀ¶m AZwgma ho nwU© ‘§Xra B.g. 5 ì¶m
eVH$m ‘Ü¶o ~Z{dbo Amho. ̂ maV XoemV Agbobo VmO
‘hb XoIrb gwdU© JwUmoËVamMo CËV‘ CXmhaU Amho.
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6.0 n«ñVmdZmn«ñVmdZmn«ñVmdZmn«ñVmdZmn«ñVmdZm

EH$H$ Mm¡agm§Mm dmna H$éZ Mm¡ag V¶ma H$é ¶m.
  H«$.g§.         AmH¥$Ë¶m ~mOwMr bm§~r EH$H$m ‘Ü¶o  dmnaboë¶m EH$H$ Mm¡ag g§»¶m

1 1 1

2 2 4

3 3 9

¶mM à‘mUo g‘moaMo XmoZ Mm¡ag V¶ma H$am.
6 EH$H$ ~mOw Agbobo Mm¡ag V¶ma H$aÊ¶mgmR>r {H$Vr EH$H$ Mm¡agmMr Amdí¶H$Vm Amho ¶mMm
A§XmO Vwåhr H$é eH$Vm H$m ?

darb {Z[ajUm déZ 1,4,9,16,25...... EH$H$ Mm¡agmZo AmnU Mm¡agmMm AmH$ma V¶ma H$é
eH$Vmo
1,4,9,16,25........ ¶m g§»¶m§Zm Imbrb àH$mao Xe©dw eH$Vmo.

1 = 1 × 1 = 12

4 = 2 × 2 = 22

9 = 3 × 3 = 32

16 = 4 × 4 = 42

25 = …… × ……  = ……..
36 = ……. × …… = ……..
………………………………..
………………………………...
m = n × n =  n2 ¶oW| m Am{U n nwUmªH$ AmhoV

dJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘wi

YS>mYS>mYS>mYS>mYS>m 6

àË¶oH$ g§X^m©V Ad¶mÀ¶m
 Z‘wÝ¶mMo {Z[ajU H$am.

EH$H$ Mmo¡ag åhUOo Agm Mm¡ag Á¶mMr ~mOw EH$ EH$H$ AgVo
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{Xboë¶m Z‘wÝ¶mV Vwåhr {Z[ajU Ho$boM Agob H$s XmoZ g‘mZ Ad¶mÀ¶m JwUmH$mamÀ¶m énmV
g§»¶mZm {bhþ eH$Vmo. Aem g§»¶mZm nwU© dJ© åhQ>ë¶m OmVo.

CXm: (i)  9 =  3 × 3 (v)  
9 3 3

16 4 4
x=

(ii)  49 =  7 × 7 (vi)  
4 2 2

12.25 3.5 3.5
x=

(iii) 1.44 =  1.2 × 1.2 (iv)  2.25=  1.5 × 1.5

g§X ©̂ (i) Am{U (ii) ‘Ü¶o Amnë¶mcm Ago cúmmV ¶oVo H$s, 9 Am{U 49 ho nwU© dJ©g§»¶m nwUm©H$
AmhoV. Aem nwU© dJ© g§»¶oMo gm‘mÝ¶én m = n ×  n  Amho.( OoWo m Am{Un nwUm©H$ AmhoV.) g§X ©̂
(iii)Am{U(iv) ‘Ü¶o nwU©dJ© g§»¶m nwUmªH$ ZmhrV. åhUwZ Ë¶m§Zm dJ©g§»¶m åhUV ZmhrV.  gmYmaU
nUo ‘m’ nwUmªH$mbm n2 åhUwZ Xe©dw eH$Vmo.OoWo  ‘n’ ho EH$ nwUmªH$ Amho Am{U  ‘m’ hr dJ©© g§»¶m
Amho.qH$dm m hm ‘n’ Mm dJ© Amho.
nwU© dJ©: nwU© dJ©: nwU© dJ©: nwU© dJ©: nwU© dJ©: EH$ n[a‘o¶ g§»¶m Xwgè¶m EH$m n[a‘o¶ g§»¶oÀ¶m dJm©À¶m g‘mZ AgVo.
dJ© g§»¶m dJ© g§»¶m dJ© g§»¶m dJ© g§»¶m dJ© g§»¶m : EH$ nwUmªH$ g§»¶m Xþgè¶m EH$m nwUmªH$ g§»¶oÀ¶m dJm©À¶m g‘mZ AgVo.
“gd© dJ© g§»¶m ho nwU© dJ© AgVmV.”  na§Vw gd© nwU© dJ©, dJ© g§»¶m Agw eH$V Zmhr.
CXm: 2.25 ho nwU© dJ© g§»¶m Amho H$maU ¶mbm 2.25 = (1.5)2 = 1.5 × 1.5 åhUwZ Xe©dw eH$Vmo.
ho nwUmªH$mMm dJ© Zmhr Amho åhUwZ ho dJ© g§»¶m Zmhr Amho.
42 dJ© g§»¶m Amho H$m ?

62 = 36 Am{U 72 = 49, ho Amnë¶mbm ‘m{hV Amho. Oa 42 hr dJ© g§»¶m Agob Va Vo EH$m
nwUmªH$mMo dJ© Agbobo AgVo nU Vo 6 Am{U 7 À¶m ‘Ü¶o Amho. nU 6 Am{U 7 À¶m ‘Ü¶o
H$moUVmhr nwUmªH$ Zmhr Amho.
åhUwZ 42 hr dJ© g§»¶m Zmhr Amho. Imbrb V³Ë¶mV nwU© dJm©Mo {Z[ajU H$am.

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

31 32 33 34 35 36 37 38 39 40

41 42 43 44 45 46 47 48 49 50

51 52 53 54 55 56 57 58 59 60

61 62 63 64 65 66 67 68 69 70

71 72 73 74 75 76 77 78 79 80

81 82 83 84 85 86 87 88 89 90

91 92 93 94 95 96 97 98 99 100

V³Ë¶m‘Ü¶o XmI{dboë¶m ì¶Vr[a³V AOwZ H$moUVr Var dJ© g§»¶m Amho H$m ho ‘m{hV H$am.
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6.1 dJ© g§»¶mMo JwUY‘©dJ© g§»¶mMo JwUY‘©dJ© g§»¶mMo JwUY‘©dJ© g§»¶mMo JwUY‘©dJ© g§»¶mMo JwUY‘© :
{Z[ajU H$éZ Imbrb V³Vm nwU© H$am.

g§»¶mg§»¶mg§»¶mg§»¶mg§»¶m dJ ©dJ ©dJ ©dJ ©dJ © g§»¶mg§»¶mg§»¶mg§»¶mg§»¶m dJ ©dJ ©dJ ©dJ ©dJ © g§»¶mg§»¶mg§»¶mg§»¶mg§»¶m dJ ©dJ ©dJ ©dJ ©dJ ©
1 1 11 121 21 441
2 4 12 144 22 .........
3 9 13 ......... 23 529
4 16 14 196 ........ 576
5 25 15 225 25 625
6 ......... 16 ..........
7 49 17 289
8 64 18 324

........ 81 19 361
10 100 20 400

darb V³Ë¶mV dJ© g§»¶mMo EH$‘$ ñWmZmVrb A§H$mMo {Z[ajU H$am ¶m gd© g§»¶m§À¶m
EH$‘$ ñWmZr  0, 1, 4, 5, 6 , 9 Amho. Vwåhr {Z[ajU Ho$bo H$m. ¶m ‘Ü¶o H$moUË¶mhr g§»¶mÀ¶m
EH$‘$ ñWmZr  2, 3, 7 qH$dm 8 Zmhr Amho. Á¶m g§»¶mÀ¶m EH$‘$ ñWmZr  2, 3, 7 qH$dm 8 Agob Ë¶m
g§»¶m nwU© dJ© ZgVmV. EH$‘$ ñWmZr 0, 1, 4, 5, 6 qH$dm 9 Agboë¶m gd© g§»¶m dJ© g§»¶m
AgVmV åhUwZ AmnU åhUw eH$Vmo H$m ? ¶m ~m~VrV {dMma H$am.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
1. Imbrb g§»¶m nwU© dJ© AmhoV H$m ? A§XmO H$am Am{U Ë¶m gmR>r H$maU

Úm Am{U darb V³Ë¶m déZ nS>Vmim H$am.
(i)  84 (ii)  108 (iii)  271 (iv)  240 (v)  529

1, 9, 11, 19, 21 Mo dJ© {bhm.
g§»¶mÀ¶m EH$‘ ñWmZMm A§H$ d Ë¶mMm dJ© ¶m‘Ü¶o H$mhr g§~§Y Agë¶mMm Vw‘À¶m cúmmV
Amco H$m¶? Oa g§»¶mÀ¶m 1 qH$dm 9 Agoc Va Ë¶mÀ¶m dJ© g§»¶mZm EH$‘ ñWmZr ’$º$ 1
AgVmo. cúmmV ¶oVo.
¶m à‘mUo0,2,3,5,7 Am{U 8 EH$‘ñWmZr Agboë¶m g§»¶mÀ¶m dJm©À¶m EH$‘ñWmZr H$m¶ Agw
eH$Vmo ?

ho H$amho H$amho H$amho H$amho H$am:
1. À¶m ‘Yrb nwU© dJ© ‘m{hV H$am.   (i)  100 Am{U 150 (ii) 150 dJ© 200

2. 56 ho nwU© dJ© Amho H$m ? H$maUo Úm.?
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à¶ËZ H$am à¶ËZ H$am à¶ËZ H$am à¶ËZ H$am à¶ËZ H$am :

1. Imbrb ‘Ü¶o EH$‘ñWmZr EH$ Agbobo H$moUVo Amho.?
(i)  1262 (ii)  1792 (iii)  2812 (iv)  3632

2. Imbrb ‘Ü¶o EH$‘ñWmZr 6 Agbobo H$moUVo Amho.?
(i)  1162 (ii)  2282 (iii)  3242 (iv)  3632

{dMma H$am, MMm© H$am Am{U {bhm{dMma H$am, MMm© H$am Am{U {bhm{dMma H$am, MMm© H$am Am{U {bhm{dMma H$am, MMm© H$am Am{U {bhm{dMma H$am, MMm© H$am Am{U {bhm:
d¡embr åhUV Amho H$s g‘ g§»¶oMm dJ© g‘ g§»¶m AgVo Am{U {df‘ g§»¶oMm dJ© {df‘
g§»¶m AgVo ?  Vwåhr {VMo åhUUo ‘mÝ¶ H$aVm H$m ?

{Z[ajU H$éZ V³Vm nwU© H$am{Z[ajU H$éZ V³Vm nwU© H$am{Z[ajU H$éZ V³Vm nwU© H$am{Z[ajU H$éZ V³Vm nwU© H$am{Z[ajU H$éZ V³Vm nwU© H$am:
g§»¶mg§»¶mg§»¶mg§»¶mg§»¶m dJ© g§»¶oV Agbobo A§H$m§Mr g§»¶mdJ© g§»¶oV Agbobo A§H$m§Mr g§»¶mdJ© g§»¶oV Agbobo A§H$m§Mr g§»¶mdJ© g§»¶oV Agbobo A§H$m§Mr g§»¶mdJ© g§»¶oV Agbobo A§H$m§Mr g§»¶m

({H$‘mZ) (H$‘mb)

1-9 1 2

10-99 …….  4

100-999 5 .......

1009-9999 7 8

n A§H$ ....... .......

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am:
1. Imbrb g§»¶oMm dJ© g§»¶oV {H$Vr A§H$ Agob ?  A§XmO H$am.

(i)  72 (ii)  103 (iii)  1000
2.

20 Am{U 30 À¶m ‘Ü¶o 27 Amho.
202 Am{U 302 À¶m ‘Ü¶o 272 Amho.

Imbrb nwU© dJm©VwZ 272 H$moUVm Agob Vo ‘m{hV H$am.
(i) 329 (ii)  525 (iii)  529 (iv)  729

0 10 20 30

0 100 400 900

Number

Corresponding squares
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6.2. Mm¡agm‘Yrb ‘Zmoa§OH$ Z‘wZo Mm¡agm‘Yrb ‘Zmoa§OH$ Z‘wZo Mm¡agm‘Yrb ‘Zmoa§OH$ Z‘wZo Mm¡agm‘Yrb ‘Zmoa§OH$ Z‘wZo Mm¡agm‘Yrb ‘Zmoa§OH$ Z‘wZo :

1. Imbrb Z‘wÝ¶mMo {Z[ajU H$éZ nwU© H$am.

1 = 12              1+3 =4 =22           1 + 3 + 5 = 9 = 32          1+3+5+7 =16= 42

1 = 1 =  12

1 + 3 = 4 =  22

1 + 3 + 5 = 9 =  32

1 + 3 + 5 + 7 = 16 =  42

1 + 3 + 5 + 7 + 9 = 25 = 52

1 + 3 + 5 + 7 + 9 + 11 = ………. =  (  ) 2

1 + 3 + 5 + 7 + 9 + 11 + 13 = ………. =  (  ) 2

¶m déZ, n{hë¶m ‘n’ {df‘ g§»¶mMr ~oarO hr ‘n2’ EdT>r AgVo Ago AmnU gm‘Ý¶rH$aU H$é
eH$Vmo.
2.1 Imbrb Z‘wÝ¶mMo {Z[ajU H$am Am{U Ë¶mVrb gwQ>bobr g§»¶m {bhm.

(11)2   = 121

(101)2 = 10201

(1001)2 = 1002001

(10001)2 = …………..

(1000001)2   = ……………
2.2 Z‘wÝ¶mMo {Z[ajU H$am Am{U Vo nwU© H$am.

12 = 1

112 = 1 2 1

1112 = 1 2 3 2 1

11112 = 1 2 3 4 3 2 1

111112 =  …………………..

1111112 =  ……………………

¶m g§»¶m§Zm nmbrZŚ>mo‘ g§»¶m åhUVmV.

EImÚmbm g‘moéZ Am{U ‘mJwZ
dmMë¶m Z§Va VoM gmaIo eãX, {VM
gmaIr g§»¶m qH$dm VoM dm³¶ ¶oV
Agob Va Ë¶mbm nmbrZŚ>mo‘ åhUVmV
CXm. NOON, MALAYALAM

Rats live on no evil star.
        15651
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3. ImbÀ¶m Z‘wÝ¶mV gwQ>boë¶m g§»¶m {bhm.
12 + 22 + 22 = 32

 22 + 32 + 62 = 72

 32 + 42 + 122 = 132

 42 + 52 + (  )2 = 212

 52 +  (  )2 + 302  = (  )2

 62 + 72 + (  )2  =  (   )2

4. {Xboë¶m Z‘wÝ¶mMm dmna H$éZ gwQ>bobo g§»¶m ‘m{hV H$am.

32 = 9 = 4 + 5
2 23 1 3 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠

52 = 25 = 12 + 13
2 25 1 5 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
72 = 49 = 24 + 25                       (           +          )

112 = 121 = ….. + …..               
2 211 1 11 1
2 2

⎛ ⎞− +
+⎜ ⎟

⎝ ⎠
152 = 225 = ….. + …..               (            +            )

¶m déZ, AmnU Agm {ZîH$f© H$mTw> eH$Vmo {H$, H$moUË¶mhr {df‘ g§»¶oMm dJ© n bm H«$‘mZo
¶oUmè¶m XmoZ
g§»¶oÀ¶m ~oaOoÀ¶m énmV XmIdw eH$Vmo Ogo 

2 2n 1 n 1
2 2

⎛ ⎞− +
+⎜ ⎟⎝ ⎠

5. bmJmonmR> ¶oUmè¶m dJ© g§»¶m À¶m ‘Yrb g§»¶m
Imbrb V³Ë¶mMo {Z[ajU H$éZ nwU© H$am.

 bmJmonmR>À¶m g§»¶m bmJmonmR> ¶oUmè¶m dJ© g§»¶mÀ¶m      ‘Yrb g§~§Y
g§»¶m

12 = 1;  22 = 4 2, 3 (1Am{U 4 À¶m‘YmV 2 g§»¶m Amho) 2×n{hë¶m g§»¶oMm nm¶m 1, (2×1=2)

22 = 4;  32 = 9 5, 6, 7, 8 (4 Am{U 9 À¶m‘YmV 4 g§»¶m 2×n{hë¶m g§»¶oMm nm¶m 2, (2×2=4)
. AmhoV.)

32 = 9;  42 = 16 10,11,12,13,14,15 (9 Am{U 16 À¶m 2×n{hë¶m g§»¶oMm nm¶m 3 (2×3=6)
‘YmV 6 g§»¶m AmhoV.)

42 = 16; 52 = 25 ................................................ 2×n{hë¶m g§»¶oMm nm¶m 4, (2×4=8)

52 = 25;  62 = 36 ................................................     ..................................................

............................. ................................................         ..................................................

dJm©À¶m ~oaOoMo {Z[ajU H$aUo.
dJm©À¶m nm¶m (‘wi) ‘Ü¶o Vwåhmbm H$mhr g§~§Y AmT>iVo H$m ?
n{hë¶m Am{U Xþgè¶m dJ© g§»¶oÀ¶m nm¶m gmo~V {Vgè¶m dJ© g§»¶oÀ¶m nm¶mMo g§~§Y
H$go Amho.?
eodQ>À¶m gd© g§»¶m§Mr nm¶mer {Vgè¶m dJ© g§»¶mMm nm¶m gmo~V H$go g§~§Y Amho.?
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darb V³Ë¶m déZ bmJmonmR> ¶oUmè¶m dJ© g§»¶m Am{U g§»¶m ‘Yrb H$mhr g§~§Y Vw‘À¶m bjmV
Ambo H$m?
darb V³Ë¶mMr ‘XV KoD$Z  n2 Am{U (n + 1)2  ¶m ‘Yrb dJ© g§»¶m Zgboë¶m g§»¶m ‘m{hV
H$aÊ¶mMm à¶ËZ H$am. n2 Am{U (n + 1)2   À¶m ‘YmV dJ© g§»¶m Zgboë¶m g§»¶m ‘2n’ AmhoV

   ho H$amho H$amho H$amho H$amho H$am:
1. 92 Am{U 102 À¶m ‘Ü¶o {H$Vr nwU© dJ© Zgbobo g§»¶m AmhoV. ?

2. 152 Am{U 162 À¶m ‘Ü¶o {H$Vr nwU© dJ© Zgbobo g§»¶m AmhoV. ?

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

aohmZ åhUmbm H$s, 92 Am{U 112 À¶m ‘YmV dJ© g§»¶m Zgbobo 37 g§»¶m
AmhoV. ho ~amo~a Amho H$m ? H$maU gm§Jm.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.1

1. Imbrb g§»¶oÀ¶m dJm©‘Ü¶o EH$‘ ñWmZr H$moUVm A§H$ Agob ?

(i)  39 (ii)  297 (iii)  5125 (iv)  7286 (v)  8742

2. Imbrb n¡H$s H$moUVo nwU© dJ© AmhoV.?
(i)  121 (ii)  136 (iii)  256 (iv)  321 (v)  600

3. Imbrb g§»¶m nwU© dJ© Zmhr AmhoV. H$maU gm§Jm ?

(i)  257 (ii)  4592 (iii)   2433 (iv)  5050 (v)  6098

4. Imbrb g§»¶m§Mo dJ© g‘ AmhoV H$s {df‘ AmhoV Vo ‘m{hV H$am.?
(i)  431 (ii)  2826 (iii)  8204 (iv)  17779 (v)  99998

5. Imbrb g§»¶mÀ¶m dJm©À¶m ‘Ü¶o {H$Vr g§»¶m ¶oV AmhoV gm§Jm.
(i)   25; 26 (ii)  56; 57 (iii)  107;108

6. Imbrb Mr ~oarO Z H$aVm CËVa ‘m{hV H$am.
(i) 1 + 3 + 5 + 7 + 9 =

(ii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 =

(iii) 1 + 3 + 5 + 7 + 9 + 11 + 13 + 15 + 17 + 19 + 21 + 23 + 25 =
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6.3 nm¶WmJmoaZ {ÌHw$Q> nm¶WmJmoaZ {ÌHw$Q> nm¶WmJmoaZ {ÌHw$Q> nm¶WmJmoaZ {ÌHw$Q> nm¶WmJmoaZ {ÌHw$Q> :
Imbrb g§»¶m nhm.
(i) 32 + 42  = 9 + 16 = 25 =  52

(ii) 52 + 122  = 25 + 144 = 169 = 132

nm¶WmJmoaZ {ÌHw$Q> gmR>r  (3, 4, 5) Am{U (5, 12, 13) ho H$mhr CXmhaUo AmhoV.
gmYmaUnUo a, b, c ho YZ nwUm§©H$ AgVmV. Oa a2 + b2 = c2 Va a, b, c ho nm¶WmJmoaZ {ÌHw$Q>
AgVmV.
a,b,c bm Oa 1 À¶m ì¶Vr[a³V gm‘mB©H$ Ad¶d Zgob Va (a,b,c) {ÌHw$Q> bm ‘wi {ÌHw$Q>
åhUVmV.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb g§»¶m nm¶WmJmoaZ {ÌHw$Q> AmhoV H$m VnmgUr H$am.

(i)  2, 3, 4 (ii)  6, 8, 10 (iii)  9, 10, 11 (iv)  8, 15, 17

2. nm¶WmJmoaZ {ÌHw$Q> ¿¶m. Ë¶m§Mo JUwH$ {bhm. ho JwUH$ nm¶WmJmoaZ {ÌHw$Q>
‘Ybo AmhoV H$m VnmgUr H$am.

6.4 dJ©‘widJ©‘widJ©‘widJ©‘widJ©‘wi
Imbrb Mm¡agmMo {Z[ajU H$am Am{U V³Vm nwU© H$am.

A = 4 A = 9 A = 16 A = 25

Mm ¡agmM o j oÌ\iMm ¡agmM o j oÌ\iMm ¡agmM o j oÌ\iMm ¡agmM o j oÌ\iMm ¡agmM o j oÌ\i (g|.‘rg |.‘rg |.‘rg |.‘rg |.‘r22222‘Ü¶ o‘Ü¶ o‘Ü¶ o‘Ü¶ o‘Ü¶ o) Mm¡agmMr ~mOw Mm ¡agmMr ~mOw Mm ¡agmMr ~mOw Mm ¡agmMr ~mOw Mm ¡agmMr ~mOw (g|.‘r.‘Ü¶g|.‘r.‘Ü¶g|.‘r.‘Ü¶g|.‘r.‘Ü¶g|.‘r.‘Ü¶oo oo o)
4 = 2 × 2 2

9 = 3 × 3 3

16 = 4 × 4 _____

25 = 5 × 5 _____
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g§»¶m hr Ë¶m Mm¡agmMr ~mOw
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Mm¡agmMo joÌ\ i Am{U Ë¶m§À¶m ~mOw ‘Ü¶o Vwåhr H$mhr g§~§Y ‘m{hV Ho$bo H$m?
Amnë¶mbm ‘mhrV Amho Mm¡agmMo joÌ\ i = ~mOw × ~mOw = ~mOw2

Oa Mm¡agmMo joÌ\ i 169 go.‘r.2 Va Mm¡agmMr ~mOw H$m¶ Agob ?
~mOwMr bm§~r  ‘x’ g|.‘r. J¥hrV Yé ¶m.
⇒  169 =  x2

~mOwMr bm§~r ‘m{hV H$aÊ¶mgmR>r Aer g§»¶m ‘m{hV H$aUo Amdí¶H$ Amho H$s Á¶mMm dJ© 169
Amho.
Amnë¶mbm ‘m{hV Amho  169 = 132. åhUwZ ~mOwMr bm§~r = 13 g|.‘r.
åhUwZ Oa, EImÚm dJ© g§»¶obm XmoZ g‘mZ Ad¶dmÀ¶m JwUmH$mam ‘Ü¶o Xe©dV AgoV Va Ë¶m
Ad¶dmbm Ë¶m  dJ© g§»¶oMm dJ©‘wi åhQ>ë¶m OmVo. ¶màH$mao ho dJm©Mr ì¶ñV {H«$¶m Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: 32 = 9 åhUwZ 9 Mo dJ©‘wi 3 Amho.
42 = 16 åhUwZ 16 Mo dJ©‘wi 4 Amho.
52 = 25 åhUwZ 25 Mo dJ©‘wi 5 Amho.
Oa y2 = x Va x Mo dJ©‘wi y Amho. ( )x y=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 1. 4  = 2 H$maU 22 = 4

2. 16  = 4 H$maU  42 = 16

3.  225  = 15 H$maU 152 = 225  BË¶mXr.
Imbrb V³Vm nwU© H$am.

dJ© dJ©‘wi

12 = 1  1  = 1

22 = 4 4   = 2

32 = 9  9  = 3

42 = 16 16  = 4

52 = 25  25  = ……..

62 = 36 36  = ……..

72 = …......  = ……...

82 = ……..  = ………

92 = ……..  = ………

102 = ……..  = ………

5 Am{U −5¶m XmoÝhrMm dJ© 25
Amho.
åhUwZ 25 Mm dJ©‘wi 5 [H§$dm −
5.
nU ¶m YS>çmV AmnU \ ³V
YZ dJ©‘wi KoUma AmhmoV.
¶mbmM ‘w»¶ dJ©‘wi åhUVmV.
Aem àH$mao {b{hë¶m OmVo.

∴ 25  = 5.
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6.5 bmJmonmR> ¶oUmè¶m {df‘ g§»¶oMm dOm~mH$s ìXmam dJ©‘wi ‘m{hV H$aUo.bmJmonmR> ¶oUmè¶m {df‘ g§»¶oMm dOm~mH$s ìXmam dJ©‘wi ‘m{hV H$aUo.bmJmonmR> ¶oUmè¶m {df‘ g§»¶oMm dOm~mH$s ìXmam dJ©‘wi ‘m{hV H$aUo.bmJmonmR> ¶oUmè¶m {df‘ g§»¶oMm dOm~mH$s ìXmam dJ©‘wi ‘m{hV H$aUo.bmJmonmR> ¶oUmè¶m {df‘ g§»¶oMm dOm~mH$s ìXmam dJ©‘wi ‘m{hV H$aUo.:
àË¶oH$ dJ© g§»¶obm 1 nmgwZ gwédmV hmoUmè¶m bmJmonmR> {df‘ g§»¶oÀ¶m ~oaOoÀ¶m énmV Xe©dw
eH$Vmo. ho Amnë¶mbm ‘m{hV Amho.
g‘Om, 1 + 3 = 4 = 22

1 + 3 + 5 = 9 = 32

1 + 3 + 5 + 7 = 16 = 42

1 + 3 + 5 + 7 + 9 = 25 = 52

¶m Z‘wÝ¶mMr CbQ> H«$‘ Ho$ë¶mZo dJ©‘wi ‘m{hV hmoVo.
CXm. ‘m{hV H$am.  49

nm¶ar 1 49 – 1 = 48 (n{hbr {df‘ g§»¶m dOm H$éZ)

nm¶ar 2 48 – 3 = 45 (Xþgar {df‘ g§»¶m dOm H$éZ)

nm¶ar 3 45 – 5 = 40 ({Vgar {df‘ g§»¶m dOm H$éZ)

nm¶ar 4 40 – 7 = 33

nm¶ar 5 33 – 9 = 24

nm¶ar 6 24 – 11 = 13

nm¶ar 7 13 – 13 = 0
 49 ‘YwZ AmnU 1 nmgwZ bmJmonmR> ¶oUmè¶m gmV {df‘ g§»¶m dOm Ho$bobo AmhmoV Am{U
Amnë¶mbm 7 ì¶m nm¶arda ewÝ¶ {‘imbobo Amho.

49 7∴ =

gwMZm … Oa ¶m à{H«$¶o ‘Ü¶o eodQ>bm ewÝ¶ ¶oV Zgob Va {Xbobr g§»¶m hr nwU© dJ© hmoV Zmhr.

 ho H$am. ho H$am. ho H$am. ho H$am. ho H$am.

(i) H«$_dma {df_ g§»`mÀ`m dOm~mH$s ìXmao Imbrb g§»¶m nwU© dJ© AmhoV H$m
ZmhrV Vo ‘m{hV H$am.?

(i) 55 (ii) 90 (iii) 121

darb dOm~mH$s ìXmam EImÚm dJ© g§»¶oMm dJ©‘wi ‘m{hV H$aUo gmono Amho. nU 625,729.....
¶m gma»¶m ‘moR>çm g§»¶mgmR>r hr nÜXV doi KoUmar Amho. åhUwZ AmnU gmoß¶m nÜXVrZo dJ©‘wi
H$mT>Ê¶mMm à¶ËZ H$é ¶m.

{Z[ajUmZo Amnë¶mbm ‘m{hV
hmoVo
1 + 3 + 5 + 7 + 9 + 11  + 13 = 72 = 49

49 – [1 + 3 + 5 + 7 + 9 + 11 + 13] = 0

 49 ho nwU© dJ© Amho.

SCERT T
ELA

NGANA



134 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

{Xboë¶m g§»¶oMm dJ©‘wi H$mT>Ê¶mgmR>r XomZ nÜXVr AmhoV Vo ..
(i) ‘wi Ad¶d H$mTw>Z
(ii) ^mJmH$ma nÜXV

6.6 ‘wi Ad¶d H$mTw>Z dJ©‘wi ‘m{hV H$aUo.‘wi Ad¶d H$mTw>Z dJ©‘wi ‘m{hV H$aUo.‘wi Ad¶d H$mTw>Z dJ©‘wi ‘m{hV H$aUo.‘wi Ad¶d H$mTw>Z dJ©‘wi ‘m{hV H$aUo.‘wi Ad¶d H$mTw>Z dJ©‘wi ‘m{hV H$aUo.

484 Mm dJ©‘wi ‘wi Ad¶d H$mT>Ê¶mMm nÜXVr ìXmao ‘m{hV H$é ¶m,
nm¶arnm¶arnm¶arnm¶arnm¶ar 1:484 bm ‘wi Ad¶dmÀ¶m JwUmH$mam ‘Ü¶o {bhm.

484 = 2 × 2 × 11 × 11

nm¶arnm¶arnm¶arnm¶arnm¶ar 2:gma»¶m Ad¶dmÀ¶m OmoS>çm V¶ma H$am.
484 = (2 × 2) × (11 × 11)

nm¶arnm¶arnm¶arnm¶arnm¶ar 3:àË¶oH$ OmoS>r ‘YwZ EH$ Ad¶d
KoV Omdm.

484  = 2 × 11 = 22

åhUwZ 484 Mm dJ©‘wi 22 Amho.
AmVm, AmnU AmUIr H$mhr CXmhaUo nmhþ.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3 :  ‘wi Ad¶d H$mTw>Z 1296 Mm dJ©‘wi ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 1296 bm ‘wi Ad¶dmÀ¶m JwUmH$mam ‘Ü¶o {bhm.

1296 = (2 × 2) × (2 × 2) × (3 × 3) × (3 × 3)

1296  = 2 × 2 × 3 × 3

∴  1296   =  36

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4 : 1764 Mo dJ©‘wi ‘m{hV H$am.
gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$ : 1764 bm ‘wi Ad¶dmÀ¶m JwUmH$ma ‘Ü¶o {bhm.

      1764 = (2 × 2) × (3 × 3) × (7 × 7)

   1764    = 2  × 3 × 7

∴  1764   =  42

2 484

2 242

11 121

11 11

1

484 = (2 × 11) × (2 × 11) = (2 × 11)2

484 = 2(2 11)×
= 2 × 11
= 22

2 1764
2 882
3 441
3 147
7 49
7 7

1

2 1296
2 648
2 324
2 162
3 81
3 27
3 9
3 3

1
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 720 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm nwU© dJ© {‘iVo.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 720 bm ‘wi Ad¶dmÀ¶m JwUmH$mam‘Ü¶o {bhm.

720 = (2 × 2) × (2 × 2) × (3 × 3) × 5

2,2,3 ho OmoS>çm ‘Ü¶o AmhoV ho Amnë¶mbm {XgV Amho.

nU, 5 hm EH$Q>m Amho. åhUwZ {Xboë¶m g§»¶obm 5 Zo JwUbo Va

Amnë¶mbm nwU© dJ© {‘iVo.
nwU© dJ© 720 × 5 = 3600

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: 6000 bm H$moUË¶m gdm©V bhmZ g§»¶oZo ^mJbo AgVm nwU© dJ© {‘iVo. Am{U
VgoM Ë¶m {‘imboë¶m g§»¶oMo dJ©‘wi ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 6000 bm ‘wi Ad¶dmÀ¶m JwUmH$mam ‘Ü¶o {bhm.

6000 = 2 × 2 × 2 × 2 × 3 × 5 × 5 × 5

2,2 Am{U 5 OmoS>çm ‘Ü¶o AmhoV Am{U 3 Am{U 5 OmoS>çm ‘Ü¶o
Zmhr. ho Amnë¶mbm {XgV Amho. åhUwZ {Xboë¶m g§»¶obm
 3 × 5 = 15 Zo ^mJbo Va
{‘imbobr nwU© dJ© = 6000 ÷ 15 = 400

400 = 2 × 2 × 2 × 2 × 5 × 5

400 Mo dJ©‘wi

400 = (2 2) (2 2) (5 5)× × × × ×

= 2 × 2 × 5

= 20

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.2

1. ‘wi Ad¶d H$mT>Ê¶mÀ¶m nÜXVr ìXmam Imbrb g§»¶m§Mo dJ©‘wi ‘m{hV H$am.
(i)   441 (ii)  784 (iii)  4096 (iv)  7056

2 720
2 360
2 180
2 90
3 45
3 15
5 5

1

2 6000
2 3000
2 1500
2 750
3 375
5 125
5 25
5 5

1

2 400

2 200

2 100

2 50

5 25

5 5
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2. 3645 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm nwU© dJ© {‘iVo.?
3. 2400 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm nwU© dJ© {‘iVo. Am{U VgoM Ë¶m

{‘imboë¶m g§»¶oMm dJ©‘wi ‘m{hV H$am.
4. 7776 bm H$moUË¶m gdm©V bhmZ g§»¶oZo ^mJbo AgVm nwU© dJ© {‘iVo
5. ~JrÀ¶mV 1521 PmS>o Aer bmdbrV H$s, EH$m am§JoV OodT>r PmS>o bmdbr VodT>r Ë¶m ~JrÀ¶mV

am§Jo AmhoV Va am§JoMr g§»¶m ‘m{hV H$am Am{U àË¶oH$ a§mJoV bmdboë¶m PmS>m§Mr g§»¶m ‘m{hV
H$am.

6. EH$m emioZo {dÚmÏ¶mªH$Sw>Z 2601 én¶o \ r åhUwZ Jmoim Ho$bo. Oa {dÚmÏ¶mªZr {Xbobr [\
Am{U emioVrbO {dÚmÏ¶mªMr g§»¶m g‘mZ Agob Va emioV EH$wU {dÚmWu {H$Vr AmhoV ?

7. XmoZ g§»¶mMm JwUmH$ma  1296 Amho. Oa EH$ g§»¶m Xþgè¶m g§»¶mÀ¶m 16 nQ> Amho. Va
Ë¶m XmoÝhr g§»¶m ‘m{hV H$am.?

8. 7921 g¡{ZH$ EH$m g^mJ¥hmV Ago ~gbo H$s, OodT>çm am§Jm Ë¶m g^mJ¥hmV AmhoV VodT>çm
g§»¶oZo g¡{ZH$ EH$m am§JoV ~gbo. Va g^mJ¥hmV {H$Vr am§Jm AmhoV. ?

9. Mm¡agmH$ma eoVrMo joÌ\ i  5184 ‘r2. Amho. Aem Am¶VmH$ma eoVrMo joÌ\ i ‘m{hV H$am
Á¶mMr n[a‘rVr Mm¡agmH$ma eoVrÀ¶m n[a‘rVr EdT>o Amho. Am{U Ë¶m Am¶VmMr bm§~r Ë¶m§À¶m
é§XrÀ¶m XþßßmQ> Amho.

6.7 ^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo :
‘wi Ad¶d H$mT>Ê¶mÀ¶m nÕVrZo dJ©‘wi H$go ‘m{hV H$amdo ¶m {df¶r AmnU AJmoXaM MMm©
Ho$bobr Amho. ‘moR>çm g§»¶m gmR>r Vo Iwn bm§~ Am{U AdKS> Amho. åhUwZ ¶m da Cnm¶ åhUwZ

AmnU ^mJmH$ma nÜXVrMm dmna H$é.
^mJmH$ma nÜXVrZo 784 Mm dJ©‘wi ‘m{hV H$é ¶m.
nm¶ar 1 : {Xboë¶m g§»¶mÀ¶m A§H$mMr OmoS>r ~Zdm. EH$‘ ñWZmnmgwZ S>mdrH$S>o

Omdm. àË¶oH$ OmoS>rda aofm> H$mT>m.
nm¶ar 2 :Aer ‘moR>çmVrb ‘moR>r g§»¶m ‘m{hV H$am Á¶mMm dJ©, S>mdrH$Sw>Z

Agbobm EH$ A§H$ g§»¶m qH$dm OmoS>rÀ¶m g§»¶m EdT>r qH$dm Ë¶m§À¶m
nojm H$‘r Agm¶bm nm{hOo (åhUOo 2) ¶m g§»¶obm ^mOH$ Am{U
^mJmH$ma åhUwZ ¿¶m.

nm¶ar 3 :  n{hbr OmoS>r g§»¶m qH$dm EH$ A§H$s g§»¶m ‘YwZ ^mOH$ Am{U
^mJmH$ma ¶m g§»¶mMm JwUmH$mam  (2 × 2 = 4) Ë¶m‘wYZ dOm H$aoU
(åhUOoM 7 – 4 = 3)

nm¶ar 4 :  Xþgar OmoS>r  (åhUOoM 84) bm ~mH$sÀ¶m (åhUOoM 3)COì¶m ~mOwbm
R>odm. hm Z{dZ ^mÁ¶ Amho (åhUOoM 384).

nm¶ar 5 :  g‘moaÀ¶m e³¶ Agboë¶m ^mOH$m‘Ü¶o ^mJmH$mambm XþßnQ> H$am
(åhUOoM 2 × 2 = 4) Am{U Ë¶mbm COì¶m ~mOwbm EH$ Mm¡H$Q> {bhm.

784

7842 2
4
3

   2   7 2
   4

84
−

384

   2   7 2
   4
 4   384

84
−

2 2784
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(

2

4 384 9
36

24
81 9=

(

2

4 384 8
32

64
64 8=

(

2

4 384 7
28
104
49 7=

nm¶ar 6 :  Ë¶m Mm¡H$Q>r‘Ü¶o EH$ ‘moR>çmVbr ‘moR>m A§H$ A§XmO H$am Am{U
^mOH$m ‘Ü¶o V¶ma Pmboë¶m Z{dZ g§»¶m§bm Oa A§XmO Ho$boë¶m
A§H$mZo JwUmH$ma Ho$bm Va Ambobo CËVa ho Z{dZ ^mÁ¶m nojm H$‘r
qH$dm Ë¶m ~amo~a Agm¶bm nm{hOo (åhUOoM 48 × 8 = 384).

nm¶ar 7 : dOm~mH$s Ho$ë¶mZ§Va Amnë¶mbm ~mH$s ewÝ¶ {‘iVo. ^mJmH$ma
28 Amho ho 784 Mo dJ©‘wi Amho.
784∴  = 28

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

Imbrb ^mJmH$mamMo {Z[ajU H$am. darb CXmhaUmV ^mOH$ 48 ‘Ü¶o 8 H$m KoVbo ? Ë¶mMo
H$maU Úm.

AmVm, AmnU, AmUIr H$mhr CXmhaUo nmhþ.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: 1296 Mm dJ©‘wi ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: nm¶ar 1

nm¶ar 2

nm¶ar 3

nm¶ar 4

nm¶ar 5

1296 36∴ =

    3  3
9
12 96

    3  3
-9
12 96

   3 3
  -9
   6   396

1296

    3  36
-9

     396
  - 396

      0

12 96

66

{Z[ajU H$am

(

2

6 396 6
36
36
36 6
0

=

   2   7 28
   4
 4 8   384

  384
    0

84
−

     7 28
   4
  4   384

384
    0

84
−

8
−

2

1296

2 2

2

2

2

a a 2ab b a b

a a

2a b 2ab b

2ab b
0

+ + +

+ +

+
b(2a + b) = 2ab + b2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 8281 Mo dJ©‘wi ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

åhUwZ 8281 91=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: gdm©V ‘moR>r Mma A§H$s g§»¶m ‘m{hV H$am Oo H$r nwU© dJ© Amho.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gdm©V ‘moR>r Mma A§H$s g§»¶m  9999 Amho.

AmnU 9999 Mo dJ©‘wi ^mJmH$ma nÜXVrZo ‘m{hV H$é.
198 ~mH$s ho Xe©{dVo H$s 9999 noúmm 198 Zo H$‘r
Agcocr g§»¶m nwU©dJ© hmoVo.  ¶mMm AW© Oa AmnU   9999 ‘YwZ  198 dOm
Ho$bo Va Amnë¶mbm nwU© dJ© {‘iVo.
∴    9999 – 198 = 9801 ho AnojrV nwU© dJ© Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: 4215 ‘YwZ H$moUVr bhmZVbr bhmZ g§»¶m dOm Ho$br
Va Vr nwU© dJ© hmoVo.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnU ^mJmH$ma nÜXVrZo ‘m{hV H$é.
~mH$s 119 Amho.
¶mMm AW© Oa AmnU 4215 ‘YwZ 119 dOm Ho$bmo Va Amnë¶mbm nwU© dJ©
{‘iVo. AnojrV bhmZ g§»¶m 119 Amho.

6.8 ^mJmH$ma nÜXVrMm Cn¶moJ H$éZ Xem§emMo dJ©‘wi ^mJmH$ma nÜXVrMm Cn¶moJ H$éZ Xem§emMo dJ©‘wi ^mJmH$ma nÜXVrMm Cn¶moJ H$éZ Xem§emMo dJ©‘wi ^mJmH$ma nÜXVrMm Cn¶moJ H$éZ Xem§emMo dJ©‘wi ^mJmH$ma nÜXVrMm Cn¶moJ H$éZ Xem§emMo dJ©‘wi :

17.64  ¶m CXmhaUmZo gwédmV H$é
nm¶ar 1: nwUmªH$r ^mJ åhUOoM 17 da aofmI§S> Úm. S>mdr H$Sw>Z COdr H$S>o àË¶oH$ OmoS>rda
aofmI§S> XoV Om.
nm¶ar 2: Aer gdm©V ‘moR>r (åhUOoM 4) ‘m{hV H$am H$s Á¶mMm dJ©

nwUmªH$s ^mJmÀ¶m n{hë¶m OmoS>r (åhUOoM 17)nojm H$‘r
qH$dm À¶m EdT>r Agm¶bm nm{hOo. 4 hr g§»¶m ^mOH$
Am{U nm{hbr OmoS>r 17 ^mÁ¶ åhUwZ ¿¶m. ~mH$s
1{‘iVo.^mJmH$ma H$éZ ~mH$s {‘idm åhUOoM 1

nm¶ar 3: ~mH$sÀ¶m COì¶m ~mOwbm g‘moaMr OmoS>r (åhUOoM 64) {bhm
Va 164 hmoVo Oo H$s, ho Z{dZ ^mÁ¶ Amho.

{Z[ajU H$am.

17.64

   9   91
         -81
 181    181

  -181
     0

82 81 (

2

18 181 1
18

1
1 1
0

=

   9  99
        -81
 189 18 99
        -17 01

  1 98

99 99

   6  64
        -36
    1   6 15
124    -4 96

  1 19

42 15

   4  . 4
        -16

  1

17 64

   4 . 4
        -16

  1.64
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nm¶ar 4: ^mJmH$mamMo XþßnQ> H$am (2 ×  4 = 8) Am{U 8 bm {bhþZ
Ë¶mÀ¶m COì¶m ~mOwbm EH$ Mm¡H$Q> {bhm. 64 ho Xem§e ^mJ
Amho åhUwZ ^mJmH$mamÀ¶m  (åhUOoM 4) {R>H$mUr Xem§e q~Xþ Úm.

nm¶ar 5: Ë¶m Mm¡H$Q>r‘Ü¶o EH$ A§H$ A§XmO H$am. AmVm ^mOH$m ‘Ü¶o
V¶ma Pmboë¶m Z{dZ g§»¶obm Oa A§XmO Ho$boë¶m A§H$mZo
JwUmH$ma Ho$bo Va Ambobo CËVa ho Z{dZ ^mÁ¶ 164 nojm H$‘r
[H§$dm Ë¶mEodT>o Agm¶bm nm{hOo. ¶m g§X^m©V Vmo A§H$ 2 Amho.
^mJmH$ma H$am Am{U ~mH$s {‘idm.

nm¶ar 6: ~mH$s ewÝ¶ ¶oB© n¶ªV Am{U H$moUVrhr OmoS>r Z Cao n¶ªV
17.64 4.2=

 AmVm, AmUIr H$mhr CXmhaUo nmhþ.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: ^mJmH$ma nÜXVrZo 42.25 Mo dJ©‘wi ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: nm¶ar 1 : 42 . 25

nm¶ar 2 :

nm¶ar3 :

42.25 6.5∴ = .

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: ‘m{hV H$am   96.04

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

åhUwZ  96.04  = 9.8

   4  . 4
-16

 8      - 164

17 64

   4  . 4.2
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 8 2     164
            -164

      0
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   6 . 6
        -36

  6
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    6 . 6.5
    6   -36
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           -625

    0
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6.9 nwU© dJ© Zgboë¶m g§»¶mÀ¶m dJ©‘wimMm A§XmO H$aUonwU© dJ© Zgboë¶m g§»¶mÀ¶m dJ©‘wimMm A§XmO H$aUonwU© dJ© Zgboë¶m g§»¶mÀ¶m dJ©‘wimMm A§XmO H$aUonwU© dJ© Zgboë¶m g§»¶mÀ¶m dJ©‘wimMm A§XmO H$aUonwU© dJ© Zgboë¶m g§»¶mÀ¶m dJ©‘wimMm A§XmO H$aUo:
nwU© dJm©Mo dJ©‘wi ‘m{hV H$aÊ¶mgmR>r nÜXV AmnU {eH$bmo AmhmoV. Oa g§»¶m nwU©

dJ© Zgob Va AmnU {ZpíMV dJ©‘wi ‘m{hV H$é eH$V Zmhr. Aem gd© g§X^m©V H$‘rV H$‘r
Amnë¶mbm Ë¶mÀ¶m dJ©‘wimMr A§XmO H$aUo Amdí¶H$ Amho.

300  Mr qH$‘V OdiÀ¶m nwU© g§»¶m ‘Ü¶o A§XmO H$é ¶m.
100 Am{U 400 ¶m nwU© dJm©À¶m ‘Ybm 300 hr g§»¶m Amho.
    ∴ 100 < 300 < 400

102 < 300 < 202

åhUOoM      10 <   300   < 20

na§Vw AmVm nU AmnU dJ©g§»¶oÀ¶m Odi Zmhr AmhomV. Amnë¶mbm ‘m{hV Amho 172 = 289,
182 = 324

åhUwZ 289 < 300 < 324

17 <  300   < 18

324 nojm 289 ho 300 À¶m AJXr Odi Amho.
åhUwZ  300  Mr A§XmOo qH$‘V 17 Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.3

1. ^mJmH$ma nÜXVrZo Imbrb g§»¶mMo dJ©‘wi ‘m{hV H$am.
(i) 1089 (ii)  2304 (iii)  7744 (iv)   6084 (v)  9025

2. Imbrb Xem§e g§»¶mMo dJ©‘wi ‘m{hV H$am.
(i)  2.56 (ii)  18.49 (iii)  68.89 (iv)  84.64

3. 4000 ‘YwZ H$moUVr gdm©V bhmZ g§»¶m dOm Ho$br Va VrnwU© dJ© hmoVo.
4. 4489 Mm¡ag g|.‘r. joÌ\ i Agboë¶m Mm¡agmÀ¶m ~mOwMr bm§~r ‘m{hV H$am.
5. EH$ ‘mir 8289 PmS>o Mm¡agmÀ¶m AmH$mamV bmdbr Am{U Ë¶mbm Ago AmT>ibo H$s, 8

PmS>o CaV AmhoV. Va Ë¶mZo àË¶oH$ AmoirV {H$Vr PmS>o bmdbrV ?

6. Mma A§H$s bhmZVbr bhmZ nwU© dJ© ‘m{hV H$am.
7. 6412 ‘Ü¶o H$moUVr gdm©V bhmZ g§»¶m {‘idbr Va Vr nwU© dJ© hmoVo.?
8. Imbrb g§»¶mMr qH$‘V OdiÀ¶m nwU© g§»¶oV A§XmO H$am.

(i)   97 (ii)  250 (iii)  780
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KZ Am{U KZ‘wiKZ Am{U KZ‘wiKZ Am{U KZ‘wiKZ Am{U KZ‘wiKZ Am{U KZ‘wi
6.10 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
ghm gma»¶mM Mm¡agmZr ~Zbobr ^ard AmH¥$Vr åhUOoM KZ hmo¶.
ho Amnë¶mbm ‘m{hV Amho.

AmVm, EH$H$ KZmMm dmna H$éZ KZr¶ AmH$ma V¶ma H$é ¶m.
H«$.g.            AmH¥$Vr                  ~mOwMr bm§~r  dmnaboë¶m EH$H$ KZmMr g§»¶m

1 1 1

2 2 8

3 3 27

¶m g‘moaMo KZ Vwåhr V¶ma H$é eH$Vm H$m ? 5 EH$H$ ~mOw Agbobr KZ V¶ma
H$aÊ¶mgmR>r {H$Vr EH$H$ KZmMr Amdí¶H$Vm Amho. ¶mMm A§XmO Vwåhr H$é eH$Vm H$m?
åhUwZ Amnë¶mbm KZ AmH$ma ~Z{dÊ¶mgmR>r 1, 8, 27, 64 …….. EH$H$ KZmMr Amdí¶H$Vm Amho.
1, 8, 27, 64 …… ¶m g§»¶m§Zm KZ g§»¶m qH$dm nwU© KZ åhQ>ë¶m OmVo.

1

1
1

2

2

2

3

3

3
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Ogo 1 = 1 × 1 × 1  =  13

8 = 2 × 2 × 2 = 23

27 = 3 × 3 × 3 = 33

64 = …….. × …… × …… =

åhUwZ Ooìhm EH$M g§»¶m VrZ doiog JwUmH$ma Ho$ë¶m OmVo. Voìhm KZ g§»¶m {‘iVo.
åhUOoM ‘x’ Mr KZ g§»¶m x × x × x = x3 hmo¶.
49 hr KZ g§»¶m Amho H$m ? Zmhr H$maU 49 = 7 × 7 Am{U Aer H$moUVrhr Z¡gJuH$ g§»¶m Zmhr
Or ñdV… VrZ doiog JwUë¶m Z§Va 49 ¶oVo.  3 × 3 × 3 = 27 Am{U  4 × 4 × 4 = 64. AmnU Ago
gwÜXm nmhþ eH$Vmo. ¶mdéZ Ago {XgVo H$s, 49 ho nwU© KZ Zmhr Amho.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
1. 81 hm nwU© KZ Amho H$m ?

2. 125 hm nwU© KZ Amho H$m ?

Imbrb V³Ë¶mMo {Z[ajU H$éZ nwU© H$am.
g§»¶mg§»¶mg§»¶mg§»¶mg§»¶m KZKZKZKZKZ

1 13 = 1 × 1 × 1 = 1

2 23 = 2 × 2 × 2 = 8

3 33 = 3 × 3 × 3 = 27

4 43 = 4 × 4 × 4 = 64

5 53 = 5 × 5 × 5 = 125

6 63 = 6 × 6 × 6 = ………

7 73 = ……………… = …………..

8 83 = ……………… = …………..

9 93 = ……………… = …………..

10 103 = ……………… = …………..

{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
 (i) 1 Am{U 100, 1 Am{U 500, 1 Am{U 1000 ‘Ü¶o nwU© KZ Agbobo g§»¶m {H$Vr AmhoV?

(ii) 500 Am{U 1000 À¶m ‘Ybm {H$Vr nwU© KZ AmhoV ?
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11 Vo 20 ¶m g§»¶mMo KZ Imbrb à‘mUo AmhoV.
g§»¶m KZ

11 1331

12 1728

13 2197

14 2744

15 3375

16 4096

17 4913

18 5832

19 6859

20 8000

V³Ë¶m déZ Amnë¶mbm Ago {XgwZ ¶oVo H$s, g‘ g§»¶oÀ¶m KZ Ho$ìhm§hr g‘ g§»¶m§M AgVo.
{df‘ g§»¶m gmR>r gwÜXm ho gË¶ Agw eH$Vo H$m ? AmUIr Amnë¶mbm Ago {XgVo H$s, Oa
g§»¶oÀ¶m EH$‘ ñWmZr1 Agob Va Ë¶mÀ¶m KZmÀ¶m EH$‘ ñWmZr gwÜXm 1 AgVo

¶mM à‘mUo g§»¶oÀ¶m KZmÀ¶m EH$‘ ñWmZr 0,4,5,6 qH$dm 9 Agob Va Vwåhr H$m¶
åhUmb ?

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

1. Imbrb àË¶oH$ g§»¶oMm EH$‘ ñWmZMm A§H$ ‘m{hV H$am.
(i)  753 (ii)  1233 (iii)  1573 (iv)  1983 (v)  2063

6.11 H$mhr AmdS>rMo Z‘wZo H$mhr AmdS>rMo Z‘wZo H$mhr AmdS>rMo Z‘wZo H$mhr AmdS>rMo Z‘wZo H$mhr AmdS>rMo Z‘wZo :

1. H«$‘mZo ¶oUmè¶m {df‘ g§»¶mMr ~oarO
Imbrb Z‘wÝ¶mMo {Z[ajU H$am.
1 = 1 = 13

3 + 5 = 8 = 23

7 + 9 + 11 = 27 = 33

13 + 15 + 17 + 19 = …… = …….
53¶oÊ¶mgmR>r g‘moaMo {H$Vr H«$‘mda {df‘ g§»¶mMr ~oaOoMr Amdí¶H$Vm Amho? VwåhrA§XmO H$é
eH$Vm H$m?

17 Am{U 18 À¶m KZmÀ¶m
A§H$mÀ¶m ~oaOo ‘Ü¶o Vwåhmbm
H$mhr Var {deof dmQ>V Amho

H$m.
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2. Imbrb Z‘wZm nhm.
23 − 13 = 1 + 2 × 1 × 3 = 7

33 − 23 = 1 + 3 × 2 × 3 = 19

43 − 33 = 1 + 4 × 3 × 3 = 37

53 − 43 = …………….. = ..............

darb Z‘wÝ¶mMm Cn¶moJ H$éZ Imbrb Mr qH$‘V ‘m{hV H$am.
(i)  103 − 93  (ii)  153 − 143  (iii)  263 − 253

3. Imbrb Z‘wÝ¶mMo {Z[ajU H$éZ Vo nwU© H$am.
13  = 12

13 + 23 = (1 + 2)2 =  (3)2

13 + 23  + 33 = (1 + 2 + 3)2  =  (  )2

13 + 23  + 33 + 43 = ( _____)2

…………………. = (1 + 2 + 3 + .... + 10)2

AmnU Ë¶mMo gm‘Ý¶rH$aU H$é eH$Vmo.
n{hë¶m ‘n’  Z¡g{J©H$ g§»¶mÀ¶m KZm§Mr ~oarO hr Ë¶m g§»¶mÀ¶m ~oaOoÀ¶m dJm©EdT>r AgVo.
åhUOoM  13  +  23 + 33 + ……… + n3 =  (1 + 2 + 3 +.... + n)2.

6.12 KZ Am{U Ë¶mMo ‘wi Ad¶d KZ Am{U Ë¶mMo ‘wi Ad¶d KZ Am{U Ë¶mMo ‘wi Ad¶d KZ Am{U Ë¶mMo ‘wi Ad¶d KZ Am{U Ë¶mMo ‘wi Ad¶d :

64 Am{U 216 hr g§»¶m KoD$
64 Am{U 216 bm ‘wi Ad¶dmÀ¶m JwUmH$mam‘Ü¶o {bhþ
64 = 2 × 2 × 2 × 2 × 2 × 2

216 = 2 × 2 × 2 × 3 × 3 × 3

XomÝhr g§X^m©V àË¶oH$ Ad¶d VrZ doiog Ambobm Amho. ‘wi Ad¶dmZm {ÌHw$Q>
‘Ü¶o JQ> H$é eH$Vmo.

Aem àH$mao Oa VrZ gma»¶m Ad¶dmÀ¶m JwUmH$mam‘Ü¶o EImXr g§»¶m Xe©dw
eH$Vmo. Ë¶m g»¶obm nwU© KZ qH$dm KZ g§»¶m åhQ>ë¶m OmVo.SCERT T
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540 ho nwU© KZ Amho H$m ?

540 bm ‘wi Ad¶dmÀ¶m JwUmH$mam‘Ü¶o {bhþ.
540 = 2 × 2 × 3 × 3 × 3 × 5

¶oWo 2 Am{U 5 {ÌHw$Q> JQ>mV Zmhr AmhoV.
åhUwZ 540 ho nwU© KZ Zmhr Amho.

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

1. Imbrb n¡H$s H$moUVo nwU© KZ AmhoV ?

(i)  243 (ii)  400 (iii)  500 (iv)  512 (v)  729

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: 2560 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm Ambobm JwUmH$ma nwU©
KZ hmoB©b ?

gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$ : 2560 bm ‘wi Ad¶mÀ¶m JwUmH$mam‘Ü¶o {bhþ
2560 =  2 × 2 × 2 × 2 × 2 × 2  × 2 × 2 × 2 × 5

5 hm ‘wi Ad¶d {ÌHw$Q> JQ>mV Zmhr Amho.
åhUwZ 2560 ho nwU© KZ Zmhr Amho.
åhUwZ  5 × 5 = 25 ¶m bhmZVë¶m bhmZ g§»¶oZo Ë¶mbm JwUbo
AgVm Ambobm JwUmH$ma nwU© KZ hmoB©b.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: 1600 bm H$moUË¶m gdm©V bhmZ g§»¶oZo ^mJbo AgVm Ambobm ^mJmH$ma
nwU© KZ hmoB©b ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 1600 bm ‘wi Ad¶dmÀ¶m JwUmH$mam‘Ü¶o {bhþ
1600 = 2 × 2 × 2 × 2 × 2 × 2  × 5 × 5

5 hm ‘wi Ad¶d {ÌHw$Q> JQ>mV Zmhr.
åhUwZ 1600 hm nwU© KZ Zmhr Amho.
åhUwZ  5 × 5  = 25 ¶m gdm©V bhmZ g§»¶oZo Ë¶mbm ^mJbo
AgVm Ambobm ̂ mJmH$ma nwU© KZ hmoB©b.

2 540
2 270
3 135
3 45
3 15
5 5

1

2 2560
2 1280
2 640
2 320
2 160
2 80
2 40
2 20
2 10

5

2 1600
2 800
2 400
2 200
2 100
2 50
5 25
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.4
1. Imbrb g§»¶mMo KZ ‘m{hV H$am.

(i)  8 (ii)  16 (iii)  21 (iv)  30
2. {Xboë¶m g§»¶m nwU© KZ AmhoV H$m Zmhr VnmgUr H$am.

(i)  243 (ii)  516 (iii)  729 (iv)  8000 (v) 2700
3. 8788 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm Vo nwU© KZ hmoB©b.?
4. 7803 bm H$moUË¶m gdm©V bhmZ g§»¶oZo JwUbo AgVm Ambobm JwUmH$ma nwU© KZ

hmoB©b.?
5. 8640 bm H$moUË¶m gdm©V bhmZ g§»¶oZo ^mJbo AgVm Ambobm ^mJmH$ma nwU© KZ

hmoB©b.?
6. adr Zo 12 g|.‘r., 8 g§§o.‘r. Am{U 3 g|.‘r. ‘mnmMm {MH$U‘mVrMm Am¶VO ~Z{dbm.

EH$ KZ ~Z{dÊ¶mgmR>r Ago H$‘rV H$‘r {H$Vr Am¶VOMr Amdí¶H$Vm Amho.?
7. 311 + 513 À¶m qH$‘Vrcm H$moUË¶m gdm©V chmZ ‘wi g§»¶mZo ^mJ OmVmo?
6.13 KZ‘wiKZ‘wiKZ‘wiKZ‘wiKZ‘wi

2 EH$H$ ~mOw  Agbobm KZ ~Z{dÊ¶mgmR>r Amnë¶mbm 8 EH$H$ KZmMr Amdí¶H$Vm Amho ho (23

= 8) ho Amnë¶mbm ‘m{hV Amho. VgoM 3 EH$H$ ~mOw Agboë¶m KZmgmR>r Amnë¶mbm 27 EH$H$
KZmMr Amdí¶H$Vm Amho. (33= 27)  g‘Om, EH$ KZ 24 EH$H$ KZmZr ~Zbobm Amho. Va Ë¶m
KZmMr ~mOw {H$Vr Agw eH$Vo ho gm§Jm?
Ë¶mÀ¶m ~mOwMr bm§~r ‘x’ g‘Ow ¶m ∴    64 =  x3

KZmMr ~mOw ‘m{hV H$aÊ¶mgmR>r 64 ho H$moUË¶m g§»¶oMm KZ Amho ho ‘m{hV H$aUo Amdí¶H$
Amho. åhUwZ, H$moUË¶m g§»¶mMo KZ Amho ho ‘m{hV H$aUo ¶mbmM KZ‘wi ‘m{hV H$aUo åhUVmV.
ho KZmMo ì¶ñV {H«$¶m Amho. Ogo, 43 =  64 Va 4 ho 64 Mo KZ‘wi Amho.
¶mbm AmnU   3 64 4= .  Ago {b{hVmo  3   ho {MÝh KZ‘wi Xe©{dVmo.  åhUwZ ‘x’hr g§»¶m y,¶m
Xþgè¶m g§»¶oMo KZ‘wi Amho.
Oa y = x3 Va  x = 3 y .

(2 EH$H$ KZ )(2 EH$H$ KZ )(2 EH$H$ KZ )(2 EH$H$ KZ )(2 EH$H$ KZ ) (3 EH$H$ KZ )(3 EH$H$ KZ )(3 EH$H$ KZ )(3 EH$H$ KZ )(3 EH$H$ KZ ) (4 EH$H$ KZ )(4 EH$H$ KZ )(4 EH$H$ KZ )(4 EH$H$ KZ )(4 EH$H$ KZ )(EH$ KZ EH$H$)(EH$ KZ EH$H$)(EH$ KZ EH$H$)(EH$ KZ EH$H$)(EH$ KZ EH$H$)
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Imbrb V³Vm nwU© H$am.
KZ KZ‘wi

13 = 1 3 1 = 1
23 = 8 3 8 = 2

 33 = 27 3 27 = 3

 43 = 64 3 64 = 4

 53 = 125 3 125 = 5
 63 = …... 3 = 6
73 = ……. 3 = 7
 83 = …… 3 = 8

…… = ........... ........ = ...........
…… = ........... ............ = .........

6.14 ‘wi Ad¶d nÜXVr ìXmam KZ‘wi ‘mhrV H$aUo‘wi Ad¶d nÜXVr ìXmam KZ‘wi ‘mhrV H$aUo‘wi Ad¶d nÜXVr ìXmam KZ‘wi ‘mhrV H$aUo‘wi Ad¶d nÜXVr ìXmam KZ‘wi ‘mhrV H$aUo‘wi Ad¶d nÜXVr ìXmam KZ‘wi ‘mhrV H$aUo:
1728 Mo ‘wi Ad¶d nÜXVrZo KZ‘wi ‘m{hV H$é ¶m.
nm¶ar1 : {Xbobr g§»¶m 1728 bm ‘wi Ad¶dmÀ¶m JwUmH$mam‘Ü¶o {bhþ

1728 = 2 × 2 × 2 × 2 × 2 × 2  × 3 × 3 × 3
nm¶ar2 : VrZ g‘mZ Ad¶dmMo JQ> V¶ma H$am.

1728 = (2 × 2 × 2) × (2 × 2 × 2)  × (3 × 3 × 3)
nm¶ar 3: àË¶oH$ ½mQ>mVwZ EH$ Ad¶d ¿¶m Am{U Ë¶m§Mm JwUmH$ma H$am.

       3 1728 =  2 × 2 × 3 = 12

∴   3 1728  =  2 × 2 × 3 = 12
AmUIr H$mhr CXmhaU nmhþ ¶m.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15:  4096 Mo KZ‘wi ‘m{hV H$am. ?

Solution : 4096 bm ‘wi Ad¶d¶mÀ¶m JwUmH$mam‘Ü¶o {bhþ
4096   =  (2 × 2 × 2) × (2 × 2 × 2)  × (2 × 2 × 2) × (2 × 2 × 2)

                      3 4096  =  2 × 2 × 2 × 2 = 16

                 ∴  3 4096  = 16

2 1728
2 864
2 432
2 216
2 108
2 54
3 27
3 9

3

2 4096
2 2048
2 1024
2 512
2 256
2 128
2 64
2 32
2 16
2 8
2 4

2
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6.15 g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.
Oa Amnë¶mbm ‘m{hV Agbo H$s {Xbobr g§»¶m KZ g§»¶m Amho Va Ë¶mMo KZ‘wi H$mT>Ê¶mgmR>r
Imbrb nÜXVrMm dmna H$é eH$Vmo.
9261 Mm A§XmOmZo KZ‘wi ‘m{hV H$é ¶m.
nm¶ar1: EH$‘ ñWmZmH$Sw>Z gwédmV H$éZ VrZ VrZ A§H$mMo JQ> V¶ma H$é.
      åhUOoM 9 261

Xþgam n{hbm
JQ> JQ>

nm¶ar 2: n[hbm JQ> åhUOoM 261 Amnë¶mbm KZ‘wimVrb EH$H$ ñWmZMm A§H$ XoVmo. 261
EH$‘ñWmZr 1 Amho. Ë¶m‘wio KZ‘wimVrb EH$‘ñWmZMm A§H$ nU 1 AgVmo. åhUwZ EH$‘
ñWmZmMm A§H$ 1 Amho.
nm¶ar 3: AmVm, Xþgam JQ> ¿¶m åhUOoM 9.

Amnë¶mbm ‘m{hV Amho.   23 <  9  < 33.
bhmZ g§»¶m 2 Amho, ho nm{hOo Agboë¶m KZ‘wimVrb Xh‘ ñWmZmMm A§H$ Amho.

3 9261 21∴ =

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.5

1. ‘wi Ad¶d nÜXVrZo Imbrb g§»¶mMo KZ‘wi ‘m{hV H$am.
(i)  343 (ii)  729 (iii)   1331 (iv)  2744

2. A§XmOmZo Imbrb g§»¶mMo KZ‘wi ‘m{hV H$am ?
(i)  1512 (ii)  2197 (iii)  3375 (iv)  5832

3. gË¶ Am{U AgË¶ Vo gm§Jm ?

(i) g‘g§»¶ooMo KZ {df‘ AgVo.
(ii.) nwU© KZmMo eodQ>Mo XmoZ A§H$ ewÝ¶ Agw eH$VmV.
(iii) Oa EImÚm g§»¶oMm EH$‘ ñWmZr 5 Agob Va Ë¶m§Zm KZmÀ¶m EH$‘ ñWmZr

gwÜXm 5 AgVo.
(iv) EImÚm g§»¶oÀ¶m EH$‘ ñWmZr ewÝ¶ Agob Va Ë¶mÀ¶m KZm‘Ü¶o eodQ>Mo VrZ

A§H$ ewÝ¶ AgVmV.
(v) EH$ A§H$s g§»¶mMo KZ EH$ A§H$s g§»¶m Agw eH$Vo.
(vi) EH$‘ ñWmZr 8 hm A§H$ Agbobr g§»¶m nwU© KZ hmoV Zmhr.
(vii) XmoZ A§H$s g§»¶oMm KZ VrZ A§H$s g§»¶m Agw eH$Vo.

4. XmoZ A§H$s g§»¶m ‘m{hV H$am Oo H$s dJ© g§»¶m Amho VgoM KZr¶ g§»¶m nU Amho.SCERT T
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AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br :

• g§»¶oÀ¶m dJm©‘Yrc A§H$mÀ¶m g§»¶oMm A§XmO H$aUo.

• dJ© g§»¶mZm doJdoJù¶m Z‘wÝ¶mV {chrUo.

• a, b, c ho nwU© g§»¶m Amho. Oa Am{U ’$º$ Oa a2 + b2 = c2 Agoc Va
{a, b, c} ¶m§Zm nm¶WmoJaZ {ÌHw$Q> åhUVmV.

• ‘wi Ad¶d Am{U ^mJmH$ma nÜXVrZo dJ©‘wi ‘m{hV H$aUo.

• nwU© dJ© Zgboë¶m g§»¶mMm dJ©‘wimMm A§XmO H$aUo.

• g§»¶mÀ¶m KZ‘wimMm A§XmO H$aUo.

• nwUmªH$mMm dJ© ho nwUmªH$ Am{U dJ©g§»¶m Amho. {OWo n[a‘o¶ g§»¶mMm dJ©
ho nwU© dJ© Amho.

• dJ© H$aÊ¶mMm CcQ> n«{H«$¶m åhUOo dJ©‘wi hmo¶.

• EImXr g§»¶m ñdVm: {VZ doiog JwUmH$ma hmoV Agoc Va Vr KZg§»¶m
Amho.

X = m2 − n2

 Y
 =

 2
m

n

Z = m 2 + n 2

{Z¶‘rV {ÌH$mUo{Z¶‘rV {ÌH$mUo{Z¶‘rV {ÌH$mUo{Z¶‘rV {ÌH$mUo{Z¶‘rV {ÌH$mUo

H$mQ>H$moZ {ÌH$moUmMo ~mOw nwUmªH$mV Agcoco gwÌ {S>’$moZQ>g À¶m H$mimnmgwZ Am{U
n«m{MZ J«rg nmgwZ ‘m{hV Amho.
EH$ ~mOw  X = m2 − n2

Xþgar ~mOw  Y = 2mn

H$moZ Z = m2 + n2

 m Am{U n ho H$moUVohr {ZdS>H$ nwUmªH$ AmhoV.
CXmhaU

m n     X = m2 − n2          Y = 2mn           Z = m2 + n2

2 1 3 4 5
3 2 5 12 13
5 2 21 20 29
4 3 7 24 25
4 1 15 8 27
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dma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboI

7

7.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

OJXre IoimÀ`m ~mVå`m nmhmV Amho. Am°b§nrH$ 2012 _Ü ò doJdoJù`m Xoem§Zr qOH$boë`m
nXH$m§Mm Vn{eb XmI{dUmao Ñî` Q>r.ìhr. da Amho.

Am°b§{nH$ 2012 - nXHo$Am°b§{nH$ 2012 - nXHo$Am°b§{nH$ 2012 - nXHo$Am°b§{nH$ 2012 - nXHo$Am°b§{nH$ 2012 - nXHo$
 H«$_m§H$ Xoe      ñdU©   aOV  H$m§ñ`  EHw$U
1 A_oarH$m 46 29 29 104

2 {MZ 38 27 23 88

3 {~«Q>oZ 29 17 19 65

4 a{e`m 24 26 32 82

5 H$moar`m 13 8 7 28

darb gmaUrV Amob§nrH$ 2012 _Ü ò daÀ`m nmM Xoem§Zr {_i{dbobr OmñVrV OmñV nXH$m§Mr,
qOH$boë`m EHw$U nXH$m§Mr gm‘J«r CnbãY Ho$bobr Amho.
g§» òÀ`m énmV CnbãY Agbobr gm‘J«r qH$dm eãXmÀ`m énmV qH$dm AmboImÀ`m énmV
Agbobr gm‘J«r {ZU©̀  KoÊ`mgmR>r [H§$dm {ZíH$f© H$mT>Ê`mgmR>r Cn`moJr nS>Vo `mbmM J¥hrV
gm‘J«r -S>mQ>m åhUVmV.

* H$moUË`m Xoem§Zr gdmªV OmñV nXHo$ [_i{dbr AmhoV.?
* H$moUË`m Xoem§Zr gdm©V OmñV H$m§ñ¶ nXHo$ {_i{dbr AmhoV.?
* gmaUrVrb CnbãY Ho$boë`m gm‘J«rdéZ AmUIr VrZ àíZ {bhm.

 à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am à`ËZ H$am
 gm‘J«r Mr VrZ CXmhaUo eãXmÀ`m énmV Am{U VrZ CXmhaUo g§» òÀ`m
 énmV Úm.

WS>mWS>mWS>mWS>mWS>m
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7.1 H|$Ðr¶ àd¥ËVrMr ‘wb^wV n[a‘mUoH|$Ðr¶ àd¥ËVrMr ‘wb^wV n[a‘mUoH|$Ðr¶ àd¥ËVrMr ‘wb^wV n[a‘mUoH|$Ðr¶ àd¥ËVrMr ‘wb^wV n[a‘mUoH|$Ðr¶ àd¥ËVrMr ‘wb^wV n[a‘mUo

Ooìhm AmnU gm‘J«r Jmoim H$aVmo. Voìhm AmnUmg gm‘J«rÀ¶m AmYmamdéZ {ZíH$f© H$mT>Ê¶mMr
JaO Amho.
H$Yr H$Yr AmnU EHw$U H$Yr H$Yr gamgar BË¶mXr dmnaVmo. ‘mJrb dJm©V AmnU ‘wb ŵV
à‘mU Ogo, ‘Ü¶,‘Ü¶H$ Am{U ~hþcH$
¶m ~Ôb MMm© Ho$br. Mbm Ë¶m§Mr COiUr H$é ¶m.
7.1.1 A§H$J{UVr¶ ‘Ü¶A§H$J{UVr¶ ‘Ü¶A§H$J{UVr¶ ‘Ü¶A§H$J{UVr¶ ‘Ü¶A§H$J{UVr¶ ‘Ü¶
g§»¶mÀ¶m g§MmgmR>r A§H$ gamgar åhUOoM gamgar Á¶m‘Ü¶o gd© AdbmoH$Zm§À¶m ~oaOobm EHw$U
AdbmoH$ZmÀ¶m
g§»¶oZr ^mJ XoVmo.
 x1, x2, x3, x4, . . . . . . . xn Mr A§H$J{UVr¶ ‘Ü¶

A§H$J{UVr¶ ‘Ü¶ =
+ + + ……… +1 2 3 n.

N
x x x x

    x = ∑X
N

i   (g§{úmá Xe©dUwH$)
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: AemoH$bm KQ>H$ MmMUrV {d{dY {df¶mV {‘imbobo JwU. 20,11,21,25,23

Am{U 14 Amho. ¶m JwUm§Mm A§H$J{UVr¶ ‘Ü¶ H$mT>m ?
gmooS>dUwH$gmo oS>dUwH$gmo oS>dUwH$gmo oS>dUwH$gmo oS>dUwH$: AdbmoH$Z = 20, 11, 21, 25, 23 Am{U 14

A§H$J{UVr¶ ‘Ü¶ x = ∑X
N

i

=
20 11 21 25 23 14

6
+ + + + +

 = 
114

6
                         x = 19

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 7 AdbmoH$ZmMr A§H$J{UVr¶ ‘Ü¶ 32 Amho. Oa AOwZ EH$ AdbmoH$Z 48 Ë¶m
AdbmoH$ZmV {‘i{dë¶mg gm‘J«rMr Iar gamgar H$m¶ hmooVo ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 7 AdbmoH$ZmMr ‘Ü¶ x = 32
7 AdbmoH$ZmMr ~oarO ∑ X = 32 × 7 = 224
{‘i{dbobo AdbmoH$Z = 48

8 AdbmoH$ZmMr ~o[aO ∑ X = 224 + 48 = 272

∴ 8 AdbmoH$ZmMr gamgar  
N
X

x = ∑ =
272
8 = 34

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: ³b~À¶m 25 gXñ¶m§Mo gamgar d¶ 38 df© Amho. Oa 42 gamgar d¶mMo 5
gXñ¶m§Zr H³b~ gmoS>bo AgVm ³b~ gXñ¶m§Mo AmOMo gamgar d¶ H$m¶
Amho.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: ³b~À¶m 25 gXñ¶m§Mo gamgar d¶ = 38 df©

∑ xi gd© xi Mr ~oarO
OoWo I hr   1 Vo n qH$‘§V

KoVo.
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25 gXñ¶m§Mo EHw$U d¶ = 38 × 25 = 950
5 gXñ¶m§Mo gamgar d¶ (gmoS>bobo) = 42 df©
5 gXñ¶m§Mo EHw$U d¶ = 42 × 5 = 210
Cbboë¶m 20 gXñ¶m§Mo EHw$U d¶ = 950 – 210 = 740

∴ ³b~À¶m gXñ¶m§Mo AmOMo gamgar d¶ x = ∑X
N

=

740
20  =  37 df©

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: 9 AdbmoH$ZmMm A§H$J{UVr¶ ‘Ü¶ 45 ‘moOë¶m Jobr. Ago H$aVm§Zm EH$
AdbmoH$Z 24 À¶m EodOr 42 KoVbo AgVm AMwH$ ‘Ü¶ H$rVr ¶oVo.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AdbmoH$ZmMr ‘Ü¶ = 45
AdbmoH$ZmMr ~oarO = 45 × 9 = 405
‘moOVm§Zm 24 À¶m EodOr 42 KoVbo
∴ 9 AdbmoH$ZmMr AMwH$ ~oarO = 405 – 42 + 24 = 387

9 AdbmoH$ZmMr Iam ‘Ü¶ = ∑X
N

 =  
387

9 = 43

gwMZmgwMZmgwMZmgwMZmgwMZm :
* darb CXmhaUmdéZ AmnUmg {XgwZ ¶oVo H$s, A§H$J{UVr¶ ‘Ü¶ hr g§nwU© gm‘J«rMr

Xe©{dbobr qH$‘V Amho.
* A§H$J{UVr¶ ‘Ü¶ hr EHw$U AdbomH$Z Am{U àË¶oH$ AdbmoH$ZmÀ¶m qH$‘Vrda Adb§~wZ

AgVo.
* ho A{ìXVr¶ AgwZ gd© AdbmoH$Zmda Adb§~wZ Amho.
* Ooìhm gm‘J«rMo gd© AdbmoH$Z EH$m {d{eï> g§»¶oZo dmT>{dbo qH$dm H$‘r AgVm, gamgar

gwÜXm Ë¶mM g§»¶oZo dmT>bo Am{U H$‘r hmoVo.
* Ooìhm gm‘mJ«rÀ¶m gd© AdbmoH$Zmg EH$m {ZpíMV g§»¶oZo JwUbo qH$dm ^mJbo AgVm

gamgar (‘Ü¶) bm gwÜXm Ë¶m g§»¶oZo JwUmH$ma qH$dm ^mJbo nm{hOo.$

7.1.2 {dMbZ nÜXVrìXmao A§H$J{UVmMm ‘Ü¶{dMbZ nÜXVrìXmao A§H$J{UVmMm ‘Ü¶{dMbZ nÜXVrìXmao A§H$J{UVmMm ‘Ü¶{dMbZ nÜXVrìXmao A§H$J{UVmMm ‘Ü¶{dMbZ nÜXVrìXmao A§H$J{UVmMm ‘Ü¶
¶oWo gm‘J«rV 7,10,15,21,27 nmM AdbmoH$Z AmhoV. Oa {ejH$mZo gm‘J«rdéZ ~oarO Z
H$aVm A§H$J{UVr¶ ‘Ü¶ H$mT>m¶mbm gm§JrVbo AgVm H$‘b, {Zbr‘m Am{U bo»¶m ¶m VrZ
{dÚmÏ¶mªZo CËVa {Xbo. H$‘bZo A§XmOo gm§JrVbo H$s, ho qH$‘VrÀ¶m {H$‘mZ Am{U H$‘mb
qH$‘Vr‘Ü¶o pñWV AgVo Vo 17 Amho.
{Zbr‘mZo A§XmOo gm§JrVbo H$s hr H«$‘dma ‘m{hVrMr ‘Ybr qH$‘V 15 Amho
bo»¶mZo Ë¶m gd© AdbmoH$mZmMr ~oarO Ho$br Am{U Ë¶mg g§»¶oZo ^mJbo {Vbm  16 Ambo.
AmnU ¶m gd©  ‘A§XmOo ‘Ü¶’ qH$dm ‘J¥hrV ‘Ü¶ ’ åhUVmV Ë¶mg ‘A’ Xe©{dVmV.
H$moUVm A§XmO dmñV{dH$ gamgarer VVmoV§V {‘iVo. ¶mMr nS>VmiUr H$am.
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g§X ©̂1: g‘Om H$‘bMm A§XmOo A§H$J{UVr¶ ‘Ü¶  A = 17

            VrMm A§H$J{UVr¶ ‘Ü¶  x = ∑X
N

= 
7 10 15 21 27

5
+ + + +

=  =16

Oa àË¶oH$ AdbomH$Z J¥hrV Yaboë¶m ‘Ü¶À¶m {dMbZ énmV {b{hbo AgVm AmnUmg

                               x =
( ) ( ) ( ) ( )17 10 17 7 17 2 17 4 (17 10)

5
− + − + − + + + +

=
5 17 10 7 2 4 10

5 5
× − − − + +

+

= 17 + 
5

5
−

 =  17 – 1  = 16

∴ A§H$J{UVr¶ ‘Ü¶ =  A§XmOo gamgar + {dMbZmMr ‘Ü¶
g§X ©̂ 2: g‘Om, {Zbr‘mMm A§XmOo A§H$J{UVr¶ ‘Ü¶  A = 15

            Ë¶m§Mr A§H$J{UVr¶ ‘Ü¶  x = ∑X
N

  =  
7 10 15 21 27

5
+ + + +

            ⇒ {dMbZmV x =
( ) ( ) ( ) ( )15 8 15 5 15 0 15 6 (15 12)

5
− + − + − + + + +

=
5 15 8 5 0 6 12

5 5
× − − − + +

+

= 15 + 
5
5  = 15 + 1 = 16

g§X ©̂ 3: g‘Om bo»¶mMr A§XmOo A§H$J{UV¶ ‘Ü¶  A = 16

           Ë¶mMr A§H$J{UVr¶ ‘Ü¶  x = ∑X
N

  =  
7 10 15 21 27

5
+ + + +

           ⇒ {dMbZmV x =
( ) ( ) ( ) ( )− + − + − + + + +16 9 16 6 16 1 16 5 (16 11)

5

=
× − − − + +

+
5 16 9 6 1 5 11

5 5

= 16 +  
0
5  = 16

JUZmJUZmJUZmJUZmJUZm A {dMcmZmÀ¶m{dMcmZmÀ¶m{dMcmZmÀ¶m{dMcmZmÀ¶m{dMcmZmÀ¶m
nX mVnX mVnX mVnX mVnX mV

7 17 7 = 17 − 10
10 17 10 = 17 − 7
15 17 15 = 17 − 2
21 17 21 = 17 + 4
27 17 27 = 17 + 10

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
darc g§X^m©Mm A§XmOo ‘Ü¶, dmñV{dH$ ‘Ü¶ ¶mMm Vº$m ~Zdm, {dMcmZmÀ¶m
gamgarcm A§XmOo ‘Ü¶ Am{U dmñV{dH$ ‘Ü¶‘Yrc ’$aH$m gmo~V nmhUr
Ho$cr AgVm. Vwåhmcm H$m¶ {XgwZ ¶oVo?
[gwMZm : {dMcZmÀ¶m gamgarMr VwcZm H$am.]

80
5
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darb MM} déZ ho ñnï> Pmbo H$s, A§XmOo gamgar hr A§H${JVr¶  ‘Ü¶ hmoVo Oa A§XmOo
{dMbZmVrb ‘Ü¶ gd© AdbmoH$ZmÀ¶m ~oarO ewÝ¶ ¶oV Ag|b Va AmnU nS>Vmù¶mÀ¶m
nÜXVrMm gm‘J«rMr A§H$J{UVr¶ ‘Ü¶ H$mT>Ê¶mgmR>r dmna H$aVmo.
darb g§X^m©V Ë¶mVrb A§XmOo gamgar Am{U gd© AdbmoH$ZmÀ¶m {dMbZmìXmao A§H$J{UVr¶
‘Ü¶ H$mT>Ê¶mMm nwamdm {‘iVmo.
A§H$J{UVr¶ ‘Ü¶ = A§XmOo gamgar + {dMbZmMr gamgar

=A§XmOo gamgar  +

                      x = A + 
−∑(X A)

N

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: J¥hrV ‘Ü¶  40 YéZ 14, 36, 25, 28, 35, 32, 56, 42, 50, 62 ¶m  10AdbmoH$ZmMr
A§H$J{UVr¶ ‘Ü¶ H$mT>m.{Z¶‘rV gwÌmZo gwÜXm ‘Ü¶ H$mT>m. Vwåhmg H$m¶ \ aH$
¶oVmo.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gm‘J«rMo AdbomH$Z     =  14, 25, 28, 32, 35, 36, 42, 50, 56, 62

g‘Om J¥hrV ‘Ü¶  A  =  40

∴  A§H$J{UVr¶ ‘Ü¶       =  A + 
−∑(X A)

N

x  = 40 +
(14 40) (25 40) (28 40) (32 40) (35 40) (36 40) (42 40) (50 40) (56 40) (62 40)

10
− + − + − + − + − + − + − + − + − + −

=  40 + 
( ) ( ) ( ) ( ) ( )26 15 12 8 5 ( 4) (2) (10) (16) (22)

10
− + − + − + − + − + − + + + +

=  40 + 
70 50

10
− +

=  40 – 
20
10

=  40 − 2 = 38

gwÌmdéZ   x =  ∑X
N

  =  
14 25 28 32 35 36 42 50 56 62

10
+ + + + + + + + +

=  
380
10   = 38

XmoÝhr nÜXVrV gmaIrM gamgar Ambr.
Aem àH$mao ‘moR>çm g§»¶m, Xem§e Agboë¶m gm‘J«rgmR>r {dMbZ nÜXVrìXmao A§H$J{UVr¶
‘Ü¶ H$mT>Uo gmoB©ñH$a hmoVo.

‘m{hVrÀ¶m H$moUË¶mhr JUZm Am{U J¥hrV ‘Ü¶ ¶mVrc
‘Yrc ’$aH$mg {dMcZ åhUVmV.
CXm.

J¥hrV ‘Ü¶ = 17
0 5 10 15 20 25 3017 217

−2

27

−7
−10 +7

+4
{dMcZmMr ~oarO
AdcmoH$ZmMr g§»`m
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Imbrb CXmhaU KoD$Imbrb CXmhaU KoD$Imbrb CXmhaU KoD$Imbrb CXmhaU KoD$Imbrb CXmhaU KoD$
CXmhaU 6: EH$m AmR>dS>çmV eoAa Mr ~mOmamV qH$‘V (én¶mV)  3672,3657,3673,3665,

~Xbbr Amho. eoAa À¶m  qH$‘VrMo A§H$J{UVr¶ ‘Ü¶ ‘m{hV H$am.
gmoS>dUwH$: gm‘J«rMo AdbmoH$Z = 3657, 3665, 3668, 3672, 3673

A§XmOo gamgar = 3668

A§H$J{UVr¶ ‘Ü¶ x = A + 
−∑(X A)

N

                 =  3668 + 
( ) ( ) ( ) ( ) ( )3657 3668 3665 3668 3668 3668 3672 3668 3673 3668

5

− + − + − + − + −

             =  3668 + 
− − − + +( 11 3 0 4 5)

5  = 3668 + 
− ( 5)
5  = 3668 - 1 =  3667. én¶o.

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

1. Imbrb gm‘J«rÀ¶m A§H$J{UVr¶ ‘Ü¶mMm A§XmO H$mT>m.
(i) 17,  25, 28, 35, 40

(ii) 5, 6, 7, 8, 8, 10, 10, 10, 12, 12, 13, 19, 19, 19, 20

2. J{UV gmoS>dwZ Vw‘À¶m CËVamMm nS>Vmim H$am.

  àH$ën H$m¶©  àH$ën H$m¶©  àH$ën H$m¶©  àH$ën H$m¶©  àH$ën H$m¶©
1. ZwH$Ë¶mM Pmboë¶m n[ajoV Vw‘À¶m dJm©Vrb 10 {dÚmÏ¶m§Mo Ë¶m§Zr {d{dY {df¶mVrb

{‘imbobo JwU Jmoim H$am. àË¶oH$ {df¶mVrb JwUm§Mr A§XmOo gamgar H$mT>m Am{U Ë¶m§Mr
àË¶oH$ dmñV{dH$ gamgarer nS>Vmim H$éZ nhm. Vw‘À¶m {H$Vr A§XmÁ¶mV Iar gamgar
Xe©{dVo ?

2. Vw‘À¶m dJm©Vrb {dÚmÏ¶mªÀ¶m C§MrMr A§XmOo gamgar H$mT>m Am{U Vw‘À¶m ì¶m¶m‘
{ejH$mÀ¶m Zm|XUr nwñVH$mer nS>Vmim H$éZ nhm.

7.1.3 ‘Ü¶H$ ‘Ü¶H$ ‘Ü¶H$ ‘Ü¶H$ ‘Ü¶H$ (median)

‘Ü¶H$ ho H|$Ðr¶ àd¥ËVrMo EH$ n[a‘mU Amho. Ooìhm {dVaUmg AmnU MT>mË¶m qH§$dm CËVamË¶m
H«$‘mUo {b{hVmo. Ë¶mMr ‘Ybr qH$‘V åhUOo ‘Ü¶H$ hmo¶. åhUOo ¶mV H$mhr AdbmoH$Z da
AgVmV VodT>oM Imbr AgVmV.
Oa gm‘J«rVrb n AdbmoH$Zmbm MT>mË¶m Am{U CËVamÀ¶m H«$‘mZo ‘mS>ë¶mg

• Ooìhm n {df‘ AgVo 
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
 AdbmoH$Z ‘Ü¶H$ Amho.
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• Ooìhm  n g‘ AgwZ XmoZ ‘Yë¶m AdbmoH$ZmMm A§H$J{UVr¶ ‘Ü¶  
th

2
n⎛ ⎞

⎜ ⎟⎝ ⎠  Am{U 
th

1
2
n⎛ ⎞+⎜ ⎟⎝ ⎠

hm gm‘J«rMm ‘Ü¶H$ hmoVo

CXmahmUCXmahmUCXmahmUCXmahmUCXmahmU 7: 14, 36, 25, 28, 35, 32, 56, 42, 50 ¶m 9 AdbmoH$ZmMr ‘Ü¶H$ H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gm‘J«rMm MT>Vm H«$‘  = 14, 25, 28, 32, 35, 36, 42, 50, 56

EH$wU AdbmoH$Z    n = 9 ({df‘ g§»¶m)

   gm‘J«rMm ‘Ü¶H$ =  
th1

2
n +⎛ ⎞

⎜ ⎟⎝ ⎠
 AdbmoH$Z

=  5  do AdbmoH$Z  =  35

∴   ‘Ü¶H$ =  35

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: Oa darb gm‘J«rV Xwgao AdbmoH$Z 61 {‘i{dbo AgVm ‘Ü¶H$ {H$Vr ¶oVo ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gm‘J«rMm MT>Vm H«$‘ = 14, 25, 28, 32, 35, 36, 42, 50, 56, 61

EHw$U AdbmoH$Z  n  = 10 (g‘g§»¶m)
AmVm gm‘J«rV ‘Ym§V XmoZ g§»¶m ¶oVmV.

gm‘J«rMm ‘Ü¶H$ =  A§H$J{UVr¶ ‘Ü¶  2

thn⎛ ⎞
⎜ ⎟
⎝ ⎠

 Am{U  1
2

thn⎛ ⎞+⎜ ⎟
⎝ ⎠

AdbmoH$Z

= 5 do Am{U 6 do AdbmoH$ZmMo A§H$J{UVr¶ ‘Ü¶

=  
35 36

2
+

 = 35.5

ho H$amho H$amho H$amho H$amho H$am
BWo H$mhr ^maVr¶ {H«$Ho$Q> nQw>§Mr C§Mr {Xbobr Amho. ¶m g§Km§Mr ‘Ybr C§Mr H$mT>m.

A.H« IoimSw>Mo Zm§d C§Mr
1. {d.{d.Eg. bú‘U 5'11''
2. nmWud nQ>ob 5'3''
3. ha^OZ qgJ 6'0''
4. g{MZ V|Sw>bH$a 5'5''
5. Jm¡V‘ J§̂ ra 5'7''
6. ¶wdamO qgJ 6'1''
7. am°{~Z CWßnm 5'9''
8. {da|Ð ghdmJ 5'8''
9. O{ha ImZ 6'0''
10. E‘.Eg. YmoZr 5'11''

5' 10'' åhUOo 5 \wQ> 10 B§M
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gwMZmgwMZmgwMZmgwMZmgwMZm:
* ‘Ü¶H$ ho H«$‘dma gm‘J«rVrb ‘Ybr qH$‘V Amho.
* ho EHw$U AdbmoH$Z Am{U H«$‘dma gm‘J«rÀ¶m ‘Yë¶m AdbmoH$Zmda {Z ©̂a amhmVo.

H$moUË¶mhr àH$maÀ¶m qH$‘VrV ~Xb Pmë¶mg ¶mÀ¶mda H$mhrhr n[aUm‘ hmoV Zmhr.
à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
1. 24,65,85,12,45,35,15 ¶m gm‘J«rMm ‘Ü¶H$ H$mT>m.
2. Oa  x, 2x, 4x Mm ‘Ü¶H$ 12 Amho Va gm‘J«rMm ‘Ü¶ H$mT>m.$
3. Oa 24, 29, 34, 38, x Mm ‘Ü¶H$ 29 Va  ‘x’ hm

(a)  > 38(b)  < 29   (c)   29 Am{U 34À¶m ‘Ü¶o    (d)   H$moUVmhr Zmhr
7.1.4 ~hþbH$ ~hþbH$ ~hþbH$ ~hþbH$ ~hþbH$ (mode)
Ooìhm AmnUmg dJm©Vrb ‘wbm§À¶m JUdoemMr AmdS>Vm a§J H$moUVm Amho ¶mMr ‘m{hVr KoUo
Adí¶H$ R>aVo qH$dm XþH$mZmVrb OmñV {dH«$s OmUmè¶m eQ>mªMm AmH$ma ¶mgmR>r AmnU ~hþbH$Mm
dmna H$aVmo.~hþcH$ hr OmñV dmadma ¶oUmar qH$‘V Amho.
Imcrc CXmhaU KoD$
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: EH$m ew‘mQ>© ‘Ü¶o AmR>dS>çmV doJdoJù¶m AmH$amMr(B§Mr ‘Ü¶o) {dH«$s ; 7, 9, 10,

8, 7, 9, 7, 9, 6, 3, 5, 5, 7, 10, 7, 8, 7, 9, 6, 7, 7, 7, 10, 5, 4, 3, 5, 7, 8, 7, 9, 7.
Xþgè¶m AmR>dS>çmV {dH$Ê¶mgmR>r H$moUË¶m AmH$mamMo OmñV ~wQ> XþH$mZmV R>odbo
nm{hOo? H$maU gm§Jm.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnU {Xbobr gm‘J«r H«$‘mZo {b{hbr AgVm.
3, 3, 4, 5, 5, 5, 5, 6, 6, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 7, 8, 8, 8, 9, 9, 9, 9, 9, 10,
10, 10.
darb gm‘J«rdéZ ñnï> Pmbo H$s, 7 B§M AmH$mamÀ¶m ~wQ>mMr {dH«$s OmñV
g§»¶oV Amho. Aem àH$mao {Xboë¶m gm‘J«rMm ~hbwH$ 7 Amho. åhUwZ {dH«$sgmR>r
7 B§M ~wQ>m§Mr g§»¶m OmñV à‘mUmV R>odbr nm{hOo.

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 10:  A, AB, B, A, O, AB, O, O, A, AB, B, A, O, AB, O, O, A, B, A, O, AB, O, O,
A, AB, B, O, AB, O, B, A, O, AB, O, O, A, AB, B, A, O, AB, O, A, AB, B, A,
O, AB, O, O. a³V JQ> Agboë¶m 50 XmË¶§mZr a³VXmZ N>mdUr ‘Ü¶o ^mJ
KoVbm. Va ~hþbH$$ H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gm‘J«rÀ¶m {Z[ajUmdéZ  A JQ> 12,doim B JQ> 7doim, AB JQ>12doim O JQ> 19
doim Ambm ho AmnUmg ‘m{hV hmoVo.
∴ gm‘J«rMm ~hþbH$  = ‘O’ JQ> Amho.

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

Oa EH$ qH§$dm XmoZ AmUIr, AdbmoH$Z, ~hþbH$mMm ~amo~a gm‘J«rV {‘i{dë¶mg ~hþcH$mV
H$m¶ ’$aH$ hmoVo H$m?
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gwMZmgwMZmgwMZmgwMZmgwMZm :
* gm‘J«rV ~hþbH$ hm gdm©{YH$ dma§dma ¶oUmao AdbmoH$Z Amho.
* ho AdbmoH$ZmÀ¶m g§»¶oda qH$dm AdbmoH$ZmÀ¶m gd© qH$‘Vrda {Z ©̂a ZgVo.
* ¶mMm dmna gm§»¶rH$ Am{U empãXH$ gm‘J«rMo {díbofU H$aÊ¶mgmR>r hmoVmo.
* ¶oWo gma»¶m gm‘J«rMo 2 qH$dm 3 qH$dm AZoH$ ~hþbH$ AgVmV.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 7.1

1. EH$m AmR>dS>çmVrb ñdñV YmÝ¶mÀ¶m XþH$mZmV EH$m {Xder Pmboë¶m {dH«$sMo A§H$J{UVr¶
‘Ü¶ H$mT>m.
10000é, 10250é, 10790é.,9865é.,15350é., 10110 é.

2. 10.25,  9,  4.75,  8,  2.65,  12,  2.35 ¶m gm‘J«rMm ‘Ü¶ ‘m{hV H$am.
3. AmR> AdbmoH$ZmMm ‘Ü¶ 25 Amho. Oa EH$ AdbmoH$Z 11 dJibo AgVm Caboë¶m

AdbmoH$ZmMo ‘Ü¶ H$mT>m.
4. ZD$ AdbmoH$ZmMm A§H$J{UVr¶ ‘Ü¶ 38 ‘moOë¶m Jobm Amho. na§Vw Ago H$aVm§Zm EH$

AdbmoH$Z MwH$sZo 72 À¶m EodOr 27 KoVë¶mg gm‘J«rMm Iam ‘Ü¶ ‘m{hV H$am.
5. nmM dfm©nwdu Hw§$Qw>§~mMo gamgar d¶ 25 df© hmoVo. Va Hw$Qw>§~mMo AmOMo gamgar d¶ H$mT>m
6. XmoZ dfm©nwdu 40 bmoH$m§Mo gamgar d¶ 11 df© hmoVo. AmVm Ë¶mVwZ EH$ ì¶³Vr H$‘r Pmbm

Am{U gamgar  d¶ ~XbwbZ 12 df© Pmbo. Va Ë¶m JQ>mVwZ {ZKwZ Joboë¶m ì¶³VrMo d¶
‘m{hV H$am.

7 5, 8, 10, 15, 22 gm‘J«rÀ¶m gd© AdbmoH$mZmÀ¶m {dMbZmMr ~oarO Ë¶mÀ¶m {Xboë¶m
gm‘J«rÀ¶m ‘Ü¶m‘YwZ H$mT>m.

8. ‘Ü¶Vrb 20 {dMbZmMr ~oarO 100 Amho. Va ‘Ü¶ {dMbZ H$mT>m.
9. 12 {dÚmÏ¶mªMo MmMUr n[ajoV Ambobo JwU 4, 21, 13, 17, 5, 9, 10, 20, 19, 12, 20, 14

AmhoV ‘Ü¶ J¥hrV Yam Am{U gm‘J«rMo A§H$J{UVr¶ ‘Ü¶ H$mT>m. nwÝhm Xþgar g§»¶m
J¥hrV ‘Ü¶ g‘Om Am{U A§H$J{UVr¶ ‘Ü¶ nwÝhm ‘m{hV H$am. Vwåhmbm EH$ gmaIoM
CËVa ¶oVo H$m {Q>ßnUr H$am ?

10. 10 {dÚmÏ¶mªZr àmßV Ho$boë¶m JwUm§Mm (25n¡H$s) A§H$J{UVr¶ ‘Ü¶ 15 Amho Ë¶mn¡H$s EH$
{dÚmWuZr H$arí‘mZo 9 {dÚmÏ¶mªZm {dMméZ {VÀ¶m {OdmUm‘Ü¶o {dMcZmg ‘m{hV
Ho$cr Am{U Ë¶mMr Zm|X  − 8, − 6, − 3, − 1, 0, 2, 3, 4, 6. Va H$[aí‘mMo JwU ‘m{hV H$am.

11.  25 À¶m ‘n’ AdbmoH$ZÀ¶m {dMbZmMr ~oarO gw‘mao 25 Amho Am{U 35 À¶m‘n’AdbmoH$ZmÀ¶m
{dMbZmMr ~oarO 25 Amho. Va AdbmoH$ZmMm ‘Ü¶ H$mT>m.\

12. 3.3,  3.5,  3.1,  3.7,  3.2,  3.8 ¶m gm‘J«rMm ‘Ü¶H$ H$mT>m
13. MT>Ë¶m H«$‘mZo ‘m§S>boë¶m 10, 12, 14, x −  3, x, x + 2, 25. AdbmoH$ZmMm ‘Ü¶H$15 Va x

‘m{hV H$am.
14. 10, 12, 11, 10, 15, 20, 19, 21, 11, 9, 10 Mm ~hþbH$ H$mT>m.
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15. EH$m {Z{íMV JUZoMm ~hþbH$ x Amho. Oa àË¶oH$ JUZoVwZ 3 H$‘r Ho$bo AgVm Zì¶mZo
¶oUmè¶m loUrMm ~hþbH$ H$mT>m.

16. 1 - 100 Z¡g{J©H$ g§»¶m {b{hÊ¶mgmR>r dmnaUmè¶m gd© A§H$mMm ~hþbH$ H$mT>m.
17. H$ÀÀ¶m gm‘J«rMo AdbmoH$Z  5, 28, 15, 10, 15, 8, 24. AmhoV. AOwZ Mma g§»¶m Ë¶mV

Aem [aVrZo {‘idm H$s, ‘Ü¶ Am{U ‘Ü¶H$ gmaIm Ambm nm{hOo na§Vw ~hþbH$ 1 Zo
dmT>bm nm{hOo.

18. x1, x2, ...., ...., x10 ¶m AdcmoH$mZmMm ‘Ü¶ 20Va  x1 + 4,   x2 + 8, x3 + 12, .... ...., x10 +
40Mm ‘Ü¶ H$mT>m.

19. 9 nwUmªH$mÀ¶m ¶mXrVrc 6 nwUmªH$ g§»¶m 7,8,3,5,9 Am{U 5 Amho. Va Ë¶m 9 nwUmªH$
g§»¶oVrc g§̂ mì¶ ‘moR>r ‘Ü¶H$mMr qH$‘V H$mT>m.

20. 9 doJdoJù¶m AdcmoH$mZmMm ‘Ü¶H$ 20 Amho Ë¶m g§MmVrc gdm©V ‘moR>çm 4 AdcmoH$Zmg
2 Zo dmT>{dë¶mg ¶oUmè¶m g§MmMm ‘Ü¶H$ H$mT>m.

     7.2 g§J«hrV gm‘J«rMr aMZmg§J«hrV gm‘J«rMr aMZmg§J«hrV gm‘J«rMr aMZmg§J«hrV gm‘J«rMr aMZmg§J«hrV gm‘J«rMr aMZm
‘mJrb dJm©V Vmù¶mÀ¶m IwUodéZ gm‘J«rMr aMZo H$aUo AmnU {eH$bmo Oa gm‘J«r

‘moR>r Agë¶mg H$m¶ hmoVo ? AmnU Ë¶mg gmoBñH$a JQ>mV {d^mJUr H$éZ gm‘J«rMr aMZm
H$aVmo ¶mbmM g§J«hrV gm‘J«r åhUVmV. Imbrb CXmhaUo nhm.

EH$m ~m§YH$m‘ H$aUmè¶m H§$nZrZo H$‘©Mmè¶mÀ¶m nJmamdéZ H$‘©Mmè¶mgmR>r {d{dY àH$maMr
Ka ~m§YÊ¶mMr ¶moOZm H$obr. Ë¶mgmR>r Ë¶§mZr 100 H$‘©Mmè¶mÀ¶m ‘{hÊ¶mMm nJmamMr ‘m{hVr
Jmoim Ho$br. Vo (én¶m§V) 15000, 15750, 16000, 16000,16050, 16400, 16600, 16800, 17000,

17250, 17250……………… 75000AmhoV.
hr 100 AdbmoH$ZmMr ‘moR>r gm‘J«r Amho. Ë¶mMr gwédmV 15000 én¶o Vo  75000én¶o

Amho. Oar H$ar H$aVm AmnU dmadma§Vm gmaUr àË¶oH$ AdbmoH$ZmgmR>r ~Z{dbr Var gmaUr
‘moR>r hmoVo. Ë¶m IoarO gm‘J«rbm bhmZ CËnÝZmÀ¶m JQ>mV Ogo 10001 − 20000, 20001 − 30000,

. . . , 70001 −  80000dJuH¥$V Ho$bo nm{hOo. ¶m bhmZ JQ>m§Zm dJmªVa åhUVmV. dJ©JQ> 1001
- 2000 ¶m ‘Ü¶o 1001 Am{U 20000 ‘Yrb gd© AdbmoH$Z ¶oVo Am{U 1001 Am{U 2000 gwÜXm

¶mVM ¶oVo. ¶mbmM AgbJ dJ©AgbJ dJ©AgbJ dJ©AgbJ dJ©AgbJ dJ©  (inclusive Class ) åhUVmV ¶mV 1001 bm ImbMr
gr‘m Am{U 2000 bm daMr gr‘m åhUVmV.

7.2.1 g§J«hrV dma§dmaVm {dVaUmMo ñnîQ>rH$aUg§J«hrV dma§dmaVm {dVaUmMo ñnîQ>rH$aUg§J«hrV dma§dmaVm {dVaUmMo ñnîQ>rH$aUg§J«hrV dma§dmaVm {dVaUmMo ñnîQ>rH$aUg§J«hrV dma§dmaVm {dVaUmMo ñnîQ>rH$aU
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: 30 {dÚmÏ¶mªZr J{UVmÀ¶m MmMUrV {‘i{dbobo
JwU ~mOwbm g§J«hrV dma§dmaVm {dVaU gmaUrV {Xbo Amho.

(i) gm‘J«rbm {H$Vr JQ>mV dJuH$aU H$aVm ¶oVo ?

1 0 –   5 5
2 5 – 10 7
3 10 – 15 10
4 15 – 20 6
5 20 – 25 2

H«$.g§. JwU
{dÚmÏ¶m§ªMr
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d¶ bmoH$m§Mr g§»¶m
 1 – 10 15
11 – 20 14
21 – 30 17
31 – 40 20
41 – 50 18
51 – 60 4
61 – 70 2

(ii) {Vgè¶m JQ>mV {H$Vr {dÚmWu AmhoV ?

(iii) Oa {dÚmÏ¶mªg 10 JwU {‘imë¶mg Ë¶m§Zm Xþgè¶m qH$dm {Vgè¶m dJ©JQ>mV
{‘i{dVm ¶oVo H$m.

(iv) MdÏ¶m dJ© JQ>mVrb 6 {dÚmÏ¶mªMo JwU {H$Vr Amho.?
(v) nmMì¶m dJ© JQ>mVrb XmoZ {dÚmÏ¶mªMo d¡¶p³VH$ JwU H$m¶ Amho ?

CËVaoCËVaoCËVaoCËVaoCËVao
(i) gm‘J«rbm 5 JQ>mV qH$dm 5 dJm©V {d^mJbo Amho.
(ii) {Vgè¶m JQ>mV 10 {dÚmWu AmhoV.
(iii) ¶oWo 10 hr Xþgè¶m dJm©Mr daMr ‘¶m©Xm Am{U {Vgè¶m dJm©Mr ImbMr

‘¶m©Xm Amho. Aem g§X^m©V daÀ¶m ‘¶m©Xobm dJm©V {‘idV Zmhr. åhUwZ
10 bm {Vgè¶m dJ©JQ>mV {‘i{dë¶m OmVo.

(iv) MdÏ¶m dJ© JQ>mVrb 6 {dÚmÏ¶mªMo JwU 15 Am{U 20 nojm H$‘r
(v) {dÚmÏ¶mªMo d¡¶³VrH$ JwU ¶m dma§dmaVm {dVaU gmaUr déZ AmoiIw

eH$V Zmhr Vo 20 Am{U 25 nojm H$‘r AgVo.
ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
EH$m Anm©Q©‘|Q> ‘Ü¶o amhUmè¶m 90 dfm©À¶m bmoH$m§Mo ¶m
~mOwÀ¶m g§J«hrV dma§dmaVm {dVaU gmaUrV {Xbo
Amho.
(i) gmaUrV {H$Vr dJ© JQ> AmhoV ?

(ii) 20 - 30 ¶m dJ©JQ>mV {H$Vr bmoH$ AmhoV ?

(iii) Ë¶m AnmQ>©‘|Q>‘Ü¶o H$moUË¶m d¶moJQ>mVrb bmoH$
OmñV AmhoV?

(iv) eodQ>À¶m d¶moJQ>(61-70) Vrb bmoH$m§Mr g§»¶m  61,  70 [H§$dm 65 Amho ho AmnU
gm§Jw eH$Vm H$m ?

7.2.2‘¶m©Xm Am{U gr‘m ‘¶m©Xm Am{U gr‘m ‘¶m©Xm Am{U gr‘m ‘¶m©Xm Am{U gr‘m ‘¶m©Xm Am{U gr‘m Limits and Boundaries

g‘Om MmMUrVrb JwUmÀ¶m ‘m{hVrMr aMZm H$am¶Mr Amho. AmnU dJ© AdH$me  1-10,
11-20 ,......  Ago ~Z{dVmo. Oa {dÚmÏ¶mªg10.5 JwU {‘imbo AgVm. Vmo H$moUË¶m dJm©V
¶oVmo ? dJ© 1-10 qH$dm 11-20 ? Aem n[apñWVrV AmnU Iar dJ© ‘¶m©Xm qH$dm dJ© gr‘m
¶mMm dmna H$aVmo.
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dJ©‘¶m©Xm {g‘m
  1 – 10 0.5 - 10.5

11 – 20 10.5 – 20.5

21 – 30 20.5 – 30.5

31 – 40 30.5 – 40.5

~mOwÀ¶m V³¶mV XmI{dbobo dJm©AdH$me ¿¶m.
* n{hë¶m dJm©Mr daMr dJ© ‘¶m©Xm Am{U Xþgè¶m dJm©Mr

ImbMr dJ©‘¶m©Xm ¶mMr gamgar hr n{hë¶m dJm©Mr daMr
{g‘m hmoVo. Am{U Xþgè¶m dJm©Mr ImbMr {g‘m hmoVo åhUOoM

10, 11Mr gamgar 10 11
2
+

 = 10.5 hmo¶
* AmVm, 10.5 À¶m ImcMo nwU© AdbmoH$Z 1.10 ¶m JQ>mV

¶oVo.na§Vw 10.5 ho Xþgè¶m dJm©V  åhUOoM 11.20 ‘Ü¶o ¶oVo
¶mV {g‘m 10.5 Vo 20.5 Amho.

* n{hë¶m dJm©À¶m AJmoXaÀ¶m dJm©Mr daMr dJ©‘¶mªXm (Zoh‘r ewÝ¶) ¶mMr H$ënZm H$am

Am{U n{hë¶m dJm©Mr ImbMr gr‘m H$mT>m.0,1 Mr gamgar 0 1
2
+

 = 0.5 ¶oVo. hrM
ImbMr gr‘m Amho.

* Aem [aVrZo eodQ>À¶m dJm©ZVa ¶oUmè¶m dJm©Mr ImbMr dJ© ‘¶m©XmMr H$ënZm H$éZ

eodQ>À¶m dJm©Mr daMr gr‘m H$mT>m. 40, 41 Mr gamgar 40 41
2
+

 = 40.5 hr daMr gr‘m
hmo¶.

* ¶m {g‘m§Zm Iar dJ© ‘¶m©Xm gwÜXm åhUVmV.
Imbrb dJm©Mo {Z[ajU H$am.

dJ© AdH$me ‘¶m©Xm gr‘m
AgbJ ImbMr dJ©daMr dJ© ImbMr dJ© daMr dJ©
dJ© ‘¶m©Xm ‘¶m©Xm gr‘m gr‘m
1-10 1 10 0.5 10.5

11-20 11 20 10.5 20.5

21-30 21 30 20.5 30.5

dJ© AdH$me ‘¶m©Xm gr‘m
gbJ ImbMr dJ©daMr dJ© ImbMr dJ© daMr dJ©
dJ© ‘¶m©Xm ‘¶m©Xm gr‘m gr‘m
0-10 0 10 0 10

10-20 10 20 10 20

20-30 20 30 20 30

darb ñnï>rH$aUmV AmnUmg {XgwZ Ambo H$s, AgcJ dJm©V ‘¶m©Xm Am{U gr‘m doJdoJù¶m
AmhoV. na§Vw gbJ dJm©V

 dJmªVa
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‘¶m©Xm Am{U {g‘m gma»¶mM AmhoV. dJm©À¶m ImbÀ¶m {g‘m Am{U daÀ¶m gr‘o‘Yrb
\aH$mbm dJm©Mr bm§~r åhUVmV. Ë¶mg  ‘C’ Zo Xe©{dVmV.

ho H$amho H$amho H$amho H$amho H$am
1. 30 {dÚmÏ¶mªZr ‘maboë¶m bm§~ CS>çm Imbrb V³Ë¶mV Amho.
A§Va (g|.‘r.) 101 – 200 201 – 300 301 – 400 401 – 500 501 – 600

EHw$U {dÚmWu 4 7 15 3 1

I. {Xbobo dJ© AgbJ dJ© Amho H$m gbJ dJ© Amho ?

II. Xþgè¶m dJm©V {H$Vr {dÚmWu AmhoV ?

III. {H$Vr {dÚmÏ¶mªZr 3.01 ‘rQ>a {H§$dm Ë¶mnojm OmñV CS>r ‘mabr ?

IV. 4.005 ‘rQ>a A§VamMr CS>r ‘mabobo {dÚmWu H$moUË¶m dJm©er g§~§YrV
Amho ?

2. darb àíZmVrb dJ© AdH$me gr‘m ‘m{hV H$am.
3. darb àíZmV àË¶oH$ dJm©Vrb A§Va {H$Vr Amho ?

7.2.3 g§J«hrV dma§dmaVm {dVaUmMr aMZm …g§J«hrV dma§dmaVm {dVaUmMr aMZm …g§J«hrV dma§dmaVm {dVaUmMr aMZm …g§J«hrV dma§dmaVm {dVaUmMr aMZm …g§J«hrV dma§dmaVm {dVaUmMr aMZm …
g‘Om 50 {dÚmÏ¶mªZr g§J«hZmË_H$ _wë`m§H$Z n[ajoV J{UVmV àmßV Ho$bobo JwU  31, 14, 0, 12,
20, 23, 26, 36, 33,41, 37,25, 22, 14,3, 25, 27, 34, 38, 43, 32, 22, 28, 18, 7, 21, 20, 35, 36,
45, 9, 19, 29, 25, 33, 47, 35, 38, 25, 34, 38, 24, 39, 1, 10, 24, 27, 25, 18, 8.

 ‘m{hVrMo {Z[aúmU Ho$ë¶mZ§Va Vwåhr {dMma H$amb H$s {Xboë¶m gm‘J«rMo {H$Vr dJm©V
dJr©H$aU H$bo nm{hOo? dma§dmaVm {dVaU gmaUr H$er V¶ma H$aVm ¶oB©c?
Imbrb nm¶è¶m g§J«hrV dma§dmaVm {dVaUmMr aMZm H$aÊ¶mgmR>r ‘XV H$aVmV.
nm¶ar 1:gm‘J«rMr ì¶mßVr AmoiIm

ì¶mßVr =  ‘moR>r g§»¶m – bhmZ g§»¶m
                         =  47 –  0 = 47

nm¶ar 2:EHw$U dJmªMr g§»¶m {Z{íMV H$am.
(gm‘mÝ¶Vm EHw$U dJ© 5 Vo 8 AgVmV)

dJm©Mr g§»¶m = 6

⇒ dJm©Mo A§Va = 
47
6 = 8

dJ© Vmù¶mMr dma§dmaVm
AdH$me IwU {dÚmWu g§»¶m
JwU

  0 –   7 |||| 4
08 – 15 |||| | 6
16 – 23 |||| |||| 9
24 – 31 |||| |||| ||| 13
32 – 39 |||| |||| |||| 14
40 – 47 |||| 4
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nm¶ar 3:AdbmoH$ZmÀ¶m bhmZ qH$‘Vr nmgwZ gwé HéZ AgbJ dJ© {bhm. åhUOoM 0-7,8-
15 Aem àH$mao

nm¶ar 4: Vmù¶mÀ¶m IwUodéZ (àË¶oH$ dJm©V ¶oUmao AdbmoH$Z ‘moOm) gm‘J«rÀ¶m AdbmoH$ZmMr
dmQ>Ur {d{dY {Za{Zamù¶m dJm©V H$am.

nm¶ar 5: Vmù¶mMr IwU ‘moOwZ dma§dmaVobm gmaUrV {bhm.
{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
1. 1, 2, 2, 3, 3, 3, 3, 3, 4, 4, 4, 4, 4, 4, 4, 4, 4, 5, 5, 5, 5, 5, 5, 5, 6, 6, 6, 6, 7, 7. loUrMr

dma§dmaVm {dVaU gmaUr ~Zdm.
2. g§»¶oÀ¶m loUrMr dma§dmaVm {dVaUmMr aMZm H$am.

2, 3, 4, 6, 7, 8, 9, 9, 11, 12, 12, 13, 13, 13, 14, 14, 14, 15, 16, 17, 18, 18, 19, 20, 20,
21, 22, 24, 24, 25. (gwMZm … AgbJ dJm©Mm dmna H$am.)

3. darb XmoÝhr gm‘J«r ‘Ü¶o H$m¶ \aH$ Amho ?
4. H$moUË¶m dma§dmaVm {dVaUmVwZ AmnU H$ÀMr gm‘J«r nwÝhm {bhþ eH$Vmo ?

7.2.4   g§J«hrV dma§dmaVm {dVaUmMr bjUo.g§J«hrV dma§dmaVm {dVaUmMr bjUo.g§J«hrV dma§dmaVm {dVaUmMr bjUo.g§J«hrV dma§dmaVm {dVaUmMr bjUo.g§J«hrV dma§dmaVm {dVaUmMr bjUo.
1. Vo gm‘J«rbm gmoBñH$a Am{U bhmZ JQ>mV {d^mJZo Ë¶mg dJ© åhUVmV.
2. 5-10 dJm©V 5 bm ImbMr dJ© ‘¶m©Xm Am{U 10 daMr dJ© ‘¶m©Xm åhUVmV.
3. 1-10, 11-20, 21-30 .... Aem dJmªZm AgbJ dJ© åhUVmV. H$maU EH$m {d{eï> dJm©Mr

ImbMr Am{U daMr dJ© ‘¶m©Xm Ë¶mM dJmªer g§~§YrV AgVo.
4.  0-10, 10-20, 21-30 ... Aem dJm©Zm gbJ dJ© åhUVmV H$maU EH$m {d{eï> dJm©Mr

\³V ImbMr dJ© ‘¶m©Xm Ë¶mM dJmªer g§~§YrV AgVo. n§aVw daMr dJ© ‘¶m©Xm ZgVo.
5. dJm©Mr daMr dJ© ‘¶m©Xm Am{U Xþgè¶m dJm©Mr ImbMr dJ© ‘¶m©Xm ¶mÀ¶m gamgarbm

n{hë¶m dJm©Mr daMr gr‘m Xþgè¶m dJm©Mr ImbMr gr‘m åhUVmV.
6. gbJ dJm©V XmoÝhr dJ© ‘¶m©Xm Am{U gr‘m g‘mZ AgVmV na§Vw AgbJ dJm©V dJ©

‘¶m©Xm Am{U gr‘m ZgVmV.
7. dJm©À¶m daÀ¶m Am{U ImbÀ¶m gr‘oVrb \aH$mbm dJm©Mr bm§~r åhUVmV.
8. gd© AdbomH$ZmÀ¶m d¡¶p³VH$ qH$‘V gmaUrdéZ AmoiIw eH$V Zmhr. na§Vw EH$m {d[eï>

dJm©À¶m gd© AdbmoH$ZmÀ¶m qH$‘Vrg dJm©Mr daMr gr‘m Am{U ImbMr gr‘m ¶m§Mr
gamgar åhUwZ J¥hrV Yé eH$Vmo. ¶m {H$§‘Vrbm ‘Ü¶ {H|$‘V  (m) åhUVmV.SCERT T
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: 2010 dfu SSC n[ajoV30 ‘wbm§Zr àmßV Ho$boë¶m JwUm§Mr Q>³Ho$dmar Imbr
{Xbobr Amho.
45, 56, 75, 68, 35, 69, 98, 78, 89, 90, 70, 56, 59, 35, 46, 47, 13, 29, 32, 39,

93, 84, 76, 79, 40, 54, 68, 69, 60, 59. dma§dmaVm {dVaU gmaUr V¶ma H$am.
Ë¶mgmo~V Vnmgm. Zmnmg  (0 – 34), V¥Vr¶ loUr (35 – 49), pìXVr¶ loUr (50 –

60), n«µW‘ loUr (60 – 74) àm{dÊ¶ loUr (75 – 100) Ago dJ© AdH$me ~Zdm.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: dJ© AdH$me Am{YM {Xbobo AmhoV. åhUwZ

{Vgè¶m nm¶ar nmgwZ gwé H$am.
nm¶ar 3: dJ© AdH$me {bhm.
nm¶ar 4: ho AgbJ dJ© AdH$me AmhoV. bjmV ¿¶m
daMr dJ© ‘¶m©Xm gwÕm Ë¶mMm dJm©V amhmVo. Vmù¶mÀ¶m
IwUm dmnéZ gm‘J«rÀ¶m AdbmoH$Zmg {d{dY dJ© AdH$memV
{dVaU H$am.
nm¶ar 5: Vmù¶mÀ¶m IwUm ‘moOwZ dma§dmVog gmaUrV
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: g§J«hrV dma§dmaVoMr   gmaUr dJm©dH$memMm dJ© ‘Ü¶ gmo~V Imbr {Xbobr

Amho. dJ© AdH$me ‘m{hV H$am.
dJ©‘Ü¶ 7 15 23 31 39 47

dma§dmaVm 5 11 19 21 12 6

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnUmg ‘m{hV Amho H$s, dJm©Mr ‘mH©$ åhUOoM Ë¶m dJm©Mm dJ©‘Ü¶ hmo¶.
dJm©À¶m {g‘m XmoZ H«$‘dma dJm©À¶m ‘mH$m©À¶m ‘Ü¶o AgVo.

nm¶ar 1: XmoZ bmJmonmQ> ¶oUmè¶m dJ©‘Ü¶mVrb \aH$ ‘m{hV H$am h = 15 - 7 = 8.

(XmoZ bmJmonmQ> ¶oUmè¶m dJm©‘Yrb \aH$ gmaIm Amho H$m ‘m{hV H$am.)
nm¶ar 2: dJ© ‘Ü¶ m gmo~V àË¶oH$ dJm©Mr ImbMr Am{U daMr {g‘m ‘moOm.

m – h/2 and m + h/2

CXmhaUmW© n{hë¶m dJm©À¶m {g‘m  7 – 
8
2  = 3  qH$dm   7 + 

8
2  = 11 AmhoV

dJ© Vmù¶mMr dma§dmaVm
AdH$me JwU IwU {dÚmÏ¶mªMr

g§»¶m
  0 – 34 ||| 3
35 – 49 |||| || 7
50 – 59 |||| 5
60 – 74 |||| | 6
75 – 100 |||| |||| 9
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dJ© AdH$me {dÚmÏ¶mªMr
g§»¶m

0 – 10 25
10 – 20 45
20 – 30 60
30 – 40 120
40 – 50 300
50 – 60 360
60 – 70 50
70 – 80 25
80 – 90 10
90 – 100 5

dJ© ‘Ü¶ dJ© AdH$me - dJ© dma§dmaVm
7 (7 – 4) – (7 + 4) = 03 – 11 5
15 (15 – 4) – (15 + 4) = 11 – 19 11
23 (23 – 4) – (23 + 4) = 19 – 27 19
31 (31 – 4) – (31 + 4) = 27 – 35 21
39 (39 – 4) – (39 + 4) = 35 – 43 12
47 (47 – 4) – (47 + 4) = 43 – 51 6

7.3 g§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVmg§{MV dma§dmaVm
ñnYm© n[ajoV 1000 C‘oXdmam§Zr boIr n[ajm {b{hbr Ë¶mMo
JwU g§J«hrV dma§dmaVm {dVaUmÀ¶m énmV Om{ha Ho$bo. Oo
~mOwÀ¶m gmaUrV XmI{dbo Amho.
eaX Am{U e§H$a ho XmoKo C‘oXdma gmaUr H$S>o nmhþZ Aem
àH$mao MMm© H$arV Amho.
eaX : {H$Vr C‘oXdmam§Zr n[ajm {b{hbr ?

e§H$a: 1000 C‘oXdmam§Zr n[ajm {b{hbr
eaX : 360 C‘oXdma§mZr 50-60 JwU {‘imbo.
e§H$a : Oa H$Q> Am°\ ‘mH©$ 60 Agob Va {H$Vr C‘oXdmam§Zm

~mob{dë¶m OmB©b.?
eaX : åhUOo VwÂ¶m ‘Vo {H$Vr C‘oXdmam§Zm EHw$U 60

{H$§dm Ë¶mnojm OmñËm JwU {‘imbo?
e§H$a : ~aom~a Vo 50 + 25 + 10 + 5 åhUOo 90 C‘oXdma nmÌ Amho.
eaX : na§Vw VoWo 105 Zm¡H$è¶m AmhoV. H$Q> Am°\ ‘mH©$ 50 Agm¶bm nm{hOo.
e§H$a : ¶m g§X^m©V 360 + 50 + 25 + 10 + 5 åhUOo EHw$U 450 C‘oXdma ‘wbmIVrÀ¶m

nÌmgmR>r nmÌ Amho.
Aem àH$mao AmnU AOwZ H$mhr {ZíH$f© H$mTw> eH$Vmo.
 90 qH$dm Ë¶mnojm OmñV {‘imboë¶m C‘oXdmam§Mr g§»¶m (ImbMr gr‘m) = 5

9 ì¶m dJm©À¶m ImbÀ¶m {g‘oEdT>o qH$dm Ë¶mnojm OmñV {‘imboë¶m C‘oXdma§mMr g§»¶m = 10 + 5 = 15

8 ì¶m dJm©À¶m ImbÀ¶m {g‘oEdT>o qH$dm Ë¶mnojm OmñV {‘imboë¶m C‘oXdmam§Mr g§»¶m= 25 + 15 = 40

7 ì¶m dJm©À¶m ImbÀ¶m {g‘oEdT>o qH$dm Ë¶mnojm OmñV {‘imboë¶m C‘oXdmam§Mr g§»¶m = 50 + 40 =  90
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g‘moarb dJm©À¶m dma§dmaVobm {‘i{dë¶mZo AmnUmg ¶m qH$‘Vr ¶oV Amho . ¶mbm g§MrV
dma§dmaVm åhUVmV. àË¶oH$ g§{MV
dma§dmaVm hr ¶m dJm©À¶m ImbÀ¶m {g‘obm
g‘mZ qH$dm Ë¶mnojm ‘moR>r AgVo. ¶mbmM
g§{MV dma§dmaVm nojm OmñV Ago åhUVmV.
¶m dma§dmaVobm AmnU gmaUrV H$go {b{hbo
Vo nmhþ ¶m.
1. AJm oXaÀ¶m dJm ©AdH$memVrb

dma§dmaVm hr ñdVm… Ë¶mM dJm©Mr
g§{MV dma§dmVaVm nojm OmñV Amho.

2. 9 ì¶m dJm©dH$memÀ¶m dma§dmaVobm
10 dJm©À¶m g§{MV dma§dma§Vm nojm
OmñV ‘Ü¶o {‘i{dë¶mg AmnUmg
9 ì¶m dJ© AdH$memMr g§{MV
dma§dmaVm nojm OmñV ¶oVo.

3. AemàH$mao ¶mM nÜXVrMm dmna
Ho$ë¶mg Caboë¶m g§{MV dma§dmaVm
nojm OmñV ¶oVmV.

gm‘J«r ‘Yrbm AdbmoH$ZmMr EHw$U g§»¶m Or EH$m {d{eï> dJm©Mr ImbÀ¶m [g‘obm g‘mZ
qH$dm OmñV AgVo Ë¶m {d{eîQ> dJm©Mr g§{MV dma§dmaVm nojm OmñV åhUVmV.

Aem àH$mao H$mhr g§X^m©V AmnUmg g§{MV
dma§dmaVm nojm H$‘r ‘mhrV H$aUo Oéar AgVo.
CXmhaUmW© Oa EH$m {d{eîQ> nmVirnojm H$‘r
JwU {‘imboë¶m {dÚmÏ¶mªH$S>o {ejH$mbm WmoS>o OmñV
bj Úm¶Mo Agë¶mg AmnUmg g§{MV dma§dmaVm
nojm H$‘r ‘m{hV H$aUo Amdí¶H$ AgVo.
1. nm{hë¶m dJm©Vrb dma§dmaVobm g§{MV

dma§dmaVo‘Ü¶o gai {b{hbo Amho.
2. Xþgè¶m dJm©Vrb dma§dmaVobm n{hë¶m dJm©À¶m g§{MV dma§dmaVm nojm H$‘r ‘Ü¶o {‘i{dë¶mg

Xþgè¶m dJm©Mr g§{MV dma§dmaVm nojm H$‘r ¶oVo.

  dJ©       dma§dmaVm g§{MV    dma§dmaVm nojm
AdH$me   C‘oXdmam§Mr g§»¶m OmñV

0 – 10 25 25 + 975 = 1000

10 – 20 45 45 + 930 =   975

20 – 30 60 60 + 870 =  930

30 – 40 120 120 + 750 =  870

40 – 50 300 300 + 450 =  750

50 – 60 360 360 +   90 = 450

60 – 70 50 50 +   40 =   90

70 – 80 25  25 +   15 =   40

80 – 90 10 10 +     5 =   15

90 – 100 5 5

dJ© AdH$me C‘oXdmam§Mr nojm H$‘r
(JwU) g§»¶m g§{MV

dma§dmaVm
0 – 5 7                  7
5 – 10 10 10 + 7  = 17
10 – 15 15 15 + 17 = 32
15 – 20 8 8 + 32 = 40
20 – 25 3 3 + 40 = 43SCERT T
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3. Aem [aVrZo ¶mM nÜXVrMm dmna H$éZ AmnUmg Caboë¶m g§{MV dma§dmaVm nojm H$‘r
{‘iVo.

gm‘J«r ‘Yrb AdbmoH$ZmMr EHw$U g§»¶m Or EH$m {d{eï> dJm©À¶m ImbÀ¶m gr‘onojm H$‘r
AgVo. Ë¶mg {d{eï> dJm©Mr g§{MV dma§dmaVm nojm H$‘r Ago åhUVmV.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
1. g§{MV dma§dmaVm nojm H$‘r Mm g§~Y _______________Amho.
2. g§{MV dma§dmaVm nojm OmñV Mm g§~§Y  _______________ Amho.
3. Imbrb gm‘J«rgmR>r g§{MV dma§dmaVm nojm H$‘r Am{U nojm OmñV

{bhm.
dJ© AdH$me 1 -10 11 - 20 21 - 30 31 - 40 41 - 50

dma§dmaVm 4 7 12 5 2

4. darb àíZmMr EHw$U dma§dmaVm Am{U eodQ>Mr g§{MV dm§admaVm nojm
H$‘r H$m¶ Amho ? Vwåhr H$m¶ AZw‘mZ bmdmb ?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: {dÚmÏ¶mªMo JwUm g§{MV dma§dmaVm nojm H$‘r {dVaU gmaUrV Imbr {Xbo Amho.
{d{dY dJm©Mr dm§admaVm {bhm. g§{MV dma§dmaVm nojm OmñV gwÜXm {bhm.
gmaUrV {H$Vr {dÚmÏ¶mªMo JwU {Xbo Amho.?
dJ© AdH$me - JwU 1 -10 11 - 20 21 - 30 31 - 40 41 - 50

g§.dm.nojm H$‘r. ({dÚmWu g§»¶m) 12 27 54 67 75
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:

dJ© AdH$me g§{MV dma§dmaVm dma§dmaVm {dÚmWu g§{MV dm§admaVm
JwU nojm H$‘r g§»¶m nojm OmñV
1 – 10 12 12 12 + 63 = 75

11 – 20 27 27 - 12 = 15 15 + 48 = 63

21 – 30 54 54 - 27 = 27 27 + 21 = 48

31 – 40 67  67 - 54 = 13 13 +  8 = 21

41 – 50 75 75 - 67 =   8              8

gmaUrV CëboI Ho$boë¶m {dÚmÏ¶mªMr g§»¶m hr EH$wU dma§dmaVm qH$dm eodQ>À¶m dJ© AdH$me
g§{MV dma§dmaVm nojm H$‘r {H$dm n{hë¶m dJ© AdH$mer g§{MV dma§dmaVm nojm OmñV Amho.
åhUOoM 75 Amho.SCERT T
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 7.2

1. EH$m H$m°bmoZrVrb 45 ì¶³VrMo d¶ Imbr {Xbobo Amho.
33 8 7 25 31 26 5 50 25 48 56
33 28 22 15 62 59 16 14 19 24 35
26 9 12 46 15 42 63 32 5 22 11
42 23 52 48 62 10 24 43 51 37 48
36

{Xboë¶m gm‘J«rMm 6 À¶m dJ© AdH$memZo g§J«hrV dma§dmaVm {dVaU gmaUr H$mT>m.
2. emioVrb 30 dJ© Imoë¶mVrb {dÚmÏ¶mªMr g§»¶m Imbr {Xbobr Amho. {Xboë¶m gm‘J«rgmR>r

gcJ dJ© AdH$me 4 Vo  ({dÚmWu) dma§dmaVm {dVaU gmaUr V¶ma H$am.
25 30 24 18 21 24 32 34 22 20 22
32 40 28 30 22 26 31 34 15 38 28
20 16 15 20 24 30 25 18

3. g§J«hrV dma§dmaVm {dVaUmMm dJ© AdH$me 4 – 11, 12 – 19, 20 – 27, 28 – 35, 36 – 43
{Xbobm Amho. Z§VaMo XmoZ dJ©AdH$me {bhm. àË¶oH$ dJm©Mo dJmªVa {H$Vr Amho ? g§nwU©
dJm©gmR>r dJm©À¶m gr‘m§Zm gwÜXm {bhm.n«Ë¶oH$ dJm©Mo dJ©‘Ü¶ {H$Vr Amho.

4. Imbrb g§J«hrV dma§dmaVm {dVaU gmaUrV dJ©‘Ü¶ {Xbobm Amho.
dJ©‘Ü¶ 10 22 34 46 58 70

dma§dmaVm 6 14 20 21 9 5

(i) gm‘J«rMm dJ© AdH$memMr aMZm H$am (gcJ dJm©dH$me)

(ii) g{MV dma§dmaVm nojm H$‘r H$mT>m Am{U
(iii) g§{MV dm§admaVm nojm OmñV H$mT>m.

5. gm§p»¶H$s ‘Ü¶o 35 {dÚmÏ¶mªZr (50 n¡H$r )àmßV Ho$booboo JwU Imbr {Xbo Amho.
3 5 1 15 35 45 23 31 40 21 13 15
20 47 48 42 34 43 45 33 37 11 13
27 18 12 37 39 38 16 13 18 5 41
47 43

g‘mZ dJ© AdH$me KoD$Z dma§dmaVm {dVaU gmaUr H$mT>m. Ë¶mn¡H$s EH$ {Xbm Amho.
10-20 (20 Ë¶mV Zmhr)
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6. Imbrb dma§dmaVm {dVaU gmaUrdéZ dJm©Mr gr‘m H$mT>m. Am{U g§{MV dma§dmaVm nojm H$‘r
Am{U g§{MV dm§admaVm nojm OmñV gmaUr gwÜXm H$mT>m.
d¶ 1 - 3 4 - 6 7 - 9 10 - 12 13 - 15

‘wbm§Mr g§»¶m 10 12 15 13 9

7. g§{MV dma§dmaVm gmaUr Imbr {Xbobr Amho. H$moUË¶m àH$maMr g§{MV dma§dmaVm {Xbr Amho.
d¡¶³VrH$ dJm©Mr dma§dmaVm H$mT>m.
Ymdm 0 - 10 10 - 20 20 - 30 30 - 40 40 - 50

IoimSw>M§r g§»¶m 3 8 19 25 30

8. J«§Wmb¶mV dmMZ H$aUmè¶m§Mr g§»¶m Imbr {Xbobr Amho. àË¶oH$ dJm©Mr dma§dmaVm {bhm.
g§{MV dma§dmaVm gmaUr gwÜXm {bhm.

nwñVH$m§Mr g§»¶m 1-10 11-20 21-30 31-40 41-50

g§{MV dma§dmaVm nojm OmñV 42 36 23 14 6

7.4 dma§dmaVm {dVaUmg AmboImìXmao Xe©{dUodma§dmaVm {dVaUmg AmboImìXmao Xe©{dUodma§dmaVm {dVaUmg AmboImìXmao Xe©{dUodma§dmaVm {dVaUmg AmboImìXmao Xe©{dUodma§dmaVm {dVaUmg AmboImìXmao Xe©{dUo:
dma§dmaVm {dVaU hr gm‘J«rMr AdbmoH$Zmgmo~V gwì¶ñWrVVm qH$dm dma§dmaVoMr dJm©er ì¶dñWrV
‘m§S>Ur Amho. ¶mo½¶m ¶mo½¶ loUrMo {MÌmboI, ñV§̂ mboI Xþhoar ñV§̂ mboI Am{U d¥ËVmboImV
dma§dmaVm {dVaUmg H$go Xe©{dVmV ho AmnU n{hboM {eH$bmo. ¶m nmR>mV AmnU Am¶VmboI
{eH$Uma AmhmoV. Mbm n{hë¶m§Xm AmboImMr COiUr H$é ¶m.
7.4.1 ñV§^mboIñV§^mboIñV§^mboIñV§^mboIñV§^mboI
EH$g‘mZ é§Xr Am{U doJdoJir bm§~r hr gd©
qH$‘Vrer à‘mUmV Agboë¶m Cä¶m qH$dm
AmS>ì¶m  ñV§^mÀ¶m gmhmæ¶mZo ‘m{hVrbm
XmI{dë¶mg Ë¶mg ñV§̂ mboI åhUVmV.
ñV§̂ mboI H$m¶ Xe©{dVo Mbm nmhþ ¶m Imbrb
Cä¶m ñV§̂ mMm Aä¶mg H$am.
(i) ñV§^coI H$m¶ Xe©{dVo ?

(ii) {H$Vr {dÚmÏ¶mªZr  A, B qH$dm C loUr
àmßV Ho$cr?
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(iii) H$moUVr loUr ‘wbm§Zr OmñV g§»¶oV àmßV
Ho$br ?

(iv) dJm©V EHw$U {H$Vr {dÚmWu AmhoV ?
AmboImdéZ ¶m àíZm§Mr CËVao XoUo gmono
OmVo.

Aem [aVrZo H$mhr AmboImV ñV§^ AmS>do
H$mT>bo OmVmV.

CXmhaUmW© Xþgam ñV§̂ mboImMo {Z[ajU H$am.
Ë¶m‘Ü¶o Zoëbmoa {Oëô¶mÀ¶m g§J‘ JmdmVrb
dmhZm§Mr EHw$U g§»¶m§Mr ‘m{hVr {Xbr Amho.

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

1. gd© ñV§̂  (qH$dm Am¶mV) ñV§̂ mboImV AmhoV
(a) g‘mZ bm§~rMo (b) g‘mZ ê§$XrMo (c) g‘mZ joÌ\i (d) g‘mZ qH$‘VrMo

2. ñV§̂ mboImV àË¶oH$ Am¶VmMr bm§~r hr BVa Am¶VmÀ¶m bm§~rda {Z ©̂a H$aVo H$m ?

3. Am¶VmVrb qH$‘Vr‘Ü¶o Agbobm ~Xb BVa Am¶Vmda à^md nmSw> eH$Vmo H$m ?

4. AmnU Cä¶m Am¶VmH$mMm Am{U AmS>ì¶m Am¶VmMm dmna Hw$R>o H$aVmo.

7.5 g§J«hrV dma§dmaVm {dVaUmg AmboImìXmao Xe©dUwH$ …g§J«hrV dma§dmaVm {dVaUmg AmboImìXmao Xe©dUwH$ …g§J«hrV dma§dmaVm {dVaUmg AmboImìXmao Xe©dUwH$ …g§J«hrV dma§dmaVm {dVaUmg AmboImìXmao Xe©dUwH$ …g§J«hrV dma§dmaVm {dVaUmg AmboImìXmao Xe©dUwH$ …
dma§dma ¶oUmè¶m loUrMo g§J«hrV dm§admaVm {dVaUmMo AmboImV Xe©dUwH$ ¶m ~Ôb {eHw$ ¶m.
åhUOoM AgcJ dJ© AdH$me Ë¶mMm n{hcm àH$ma ñV§^mAmcoI Amho.

7.5.1 ñV§^boI AmboI-ñV§^boI AmboI-ñV§^boI AmboI-ñV§^boI AmboI-ñV§^boI AmboI-

7.5.1.1 ñV§̂ boImMo ñnï>rH$aUñV§̂ boImMo ñnï>rH$aUñV§̂ boImMo ñnï>rH$aUñV§̂ boImMo ñnï>rH$aUñV§̂ boImMo ñnï>rH$aU……………

{Xboë¶m g§J«hrV dma§dmaVm {dVaUmÀ¶m ñV§^boImMo {Z[ajU H$am.

Cars

Autos

Scooters

Bikes

Bicycles
25 50 75 100 125 150 175 200 225

No. of vehicles
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dJ© AdH$me dma§dmaVm {dÚmWu g§»¶m
JwU
0 – 10 3
10 – 20 5
20 – 30 9
30 – 40 10
40 – 50 15
50 – 60 19
60 – 70 13
70 – 80 11
80 – 90 9
90 -100 6

(i) AmboImV {H$Vr Am¶VH$ma - ñ§V^ AmhoV ?
(ii) Am¶VmÀ¶m C§Mrbm H$moUVm à‘mUmV H$mT>bo Amho ?
(iii) gd© Am¶VmMr é§Xr g‘mZ Amho. H$maU H$m¶ Amho ?
(iv) AmnU AmboImV H$moUË¶mhr XmoZ Am¶VmMr AXbm~Xb H$é eH$Vmo H$m ?
AmboImdéZ Vwåhr g‘Obo H$s,AmboImdéZ Vwåhr g‘Obo H$s,AmboImdéZ Vwåhr g‘Obo H$s,AmboImdéZ Vwåhr g‘Obo H$s,AmboImdéZ Vwåhr g‘Obo H$s,
(i) 10 dma§dmaVobm Xe©{dÊ¶mgmR>r BWo 10 Am¶V AmhoV.
(ii) Am¶VmMr C§Mr dma§dmaVoÀ¶m à‘mUmV AmhoV,
(iii) Am¶VmMr é§Xr g‘mZ Amho H$maU é§Xr hr dJ© AdH$me Xe©{dVo. {deofVm ¶m CXmhaUmV
àË¶oH$ dJm©Mo dJmªVa g‘mZ Amho.
(iv) hr gVV loUrMr Xe©dUwH$ Amho (gcJ dJ© ), AmnU H$moUVohr XmoZ Am¶V AXbm~Xb
H$é eH$V Zmhr.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
~mOwÀ¶m ñV§̂ mboImMo {Z[ajU H$éZ

ImbrbàíZmMr CËVao Úm.
(i) ñ§V^mboImV H$moUVr ‘m{hVr

Xe©{dbobr Amho ?

(ii) H$m oUË¶m JQ>mV gdm ©{YH$
{dÚmWu AmhoV?

(iii) 5 Vmg qH$dm Ë¶mnojm OmñV
Q>r.ìhr. nmhUmao {H$Vr {dÚmWu
AmhoV.?

(iv) EHw$U {H$Vr {dÚmÏ¶mªMr nmhUr
Pmbr?
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7.5.1.2  ñV§̂ mboImMr aMZm…ñV§̂ mboImMr aMZm…ñV§̂ mboImMr aMZm…ñV§̂ mboImMr aMZm…ñV§̂ mboImMr aMZm…
EH$m {Q>.dr. dm{hUrZo H$moUË¶m d¶moJQ>mVrb ì¶³Vr
Ë¶m§Mo M°Zob OmñV nmhVo ho ‘m{hV H$aÊ¶mMo
R>a{dbo. Ë¶m§Zr EH$m AnmQ>©‘|Q> ‘Ü¶o nm{hUr
Ho$br. ‘m{hVrg ¶m ñV§̂ mboImV Xe©{dbo Amho.
nm¶ar 1 :Oa {Xbobo dJ© AgbJ dJ© (dJm©Mr
‘¶m©Xm) Agë¶mg Ë¶mg gcJ dJm©À¶m (dJ©
gr‘m) énmV ~XbdwZ Ë¶mMm {Za§Va loUrgmR>r
ñV§̂ mboI H$mT>m.
nm¶ar 2 :  x-Ajmda ¶mo½¶ à‘mU KoD$Z Ë¶mda
dJ© AdH$me H$mT>m.
nm¶ar 3 :y-Ajmda ¶mo½¶ à‘mUmMr {ZdS> H$éZ
Ë¶mda dma§dmaVm H$mT>m. (XmoÝhr Ajmdarb à‘mU
g‘mZ Agw Z¶o )

à‘mU : x - Aj 1 g|.‘r. = EH$ dJ© AdH$me
y- Aj 1 g§o.‘r. = 5 ì¶³Vr

nm¶ar 4 :dJm©bm nm¶m g‘OwZ Am¶V H$mT>m Am{U
gma»¶m C§MrMr gmaIr dma§dmaVm H$mT>m.
7.5.1.3   AmYmamMr é§Xr ~XbUmam ñV§^mboI…AmYmamMr é§Xr ~XbUmam ñV§^mboI…AmYmamMr é§Xr ~XbUmam ñV§^mboI…AmYmamMr é§Xr ~XbUmam ñV§^mboI…AmYmamMr é§Xr ~XbUmam ñV§^mboI…
Imbrb dma§dmaVm {dVaU gmaUrV EH$m {d{eï> emioVrbSSC n[ajoV {‘i{dboë¶m JwUm§Mr
Q>³Ho$dmar {Xbobr Amho.

dJ© AdH$me (JwU) loUr {dÚmÏ¶m§©Mr g§»¶m
Zmnmg 0-35 28

V¥Vr¶ loUr 35-50 12

pìXVr¶ loUr 50-60 16

àW‘ loUr 60-100 44
Vw‘À¶m cúmmV ¶oVo H$s, {d{dY loUrVrc ‘wcm§Mo H$m¶m©Mr JwUm§Mr gr‘m àË¶oH$ loUrgmR>r EH$
g‘mZ Zmhr.AmnU gmaUrMo {Z[ajU Ho$bo AgVm OmñV Q>³Ho$dmar {‘iUmao {dÚmWu 44 %
Amho. Vr dJmªVamV 40 (60 to 100)Amho. ¶mM doir 16% dJmªVamV 10 (50 to 60) ‘Ü¶o Amho.
åhUwZ BWo dJm©V§amMr é§Xr gwÜXm ‘moOÊ¶mV Ambr nm{hOo.

dJ© dma§dmaVm dJ©
d¶moJQ> EHw$U nmhUmao

11 – 20 10 10.5 – 20.5
21 – 30 15 20.5 – 30.5
31 – 40 25 30.5 – 40.5
41 – 50 30 40.5 – 50.5
51 – 60 20 50.5 – 60.5
61 – 70 5 60.5 – 70.5
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Xa dJm©Vambm dma§dmaVm (dma§dmaVm KZVm) ‘m{hV H$éZ gd© C§MrdéZ Am¶VmboI H$mT>bm
nm{hOo. H$moUVohr dJmªVamg dJm©Va EH$H$ dma§dmaVm KZVm ‘m{hV H$aÊ¶mgmR>r KoVbm nm{hOo.
bhmZ dJmªVambm EH$H$ dJmªVa Ago KoUo gmoB©ñH$a amhVo.

∴ Am¶VmMr ~Xbobr bm§~r hr gma»¶m dma§dmaVoÀ¶m à‘mUmV AgVo.
KZVm  =

dJ© AdH$me JwU {dÚmÏ¶mªMr g§»¶m dJmªVa Am¶VmMr bm§~r

0 –   35 28 35
28 10 8
35

× =

35 –   50 12 15
12 10 8
15

× =

50 –   60 16 10
16 10 16
10

× =

60 – 100 44 40
44 10 11
40

× =

‘mJrb CXmhaUm à‘mUoM ~Xboë¶m
bm§~rdéZ ñV§̂ mboI H$mT>Vm ¶oVmo

nm¶ar 1: X - Ajmda ¶mo½¶ à‘mU KoD$Z
Ë¶mda dJ© AdH$memMr IwU H$am.

nm¶ar 2: Y-Ajmda ¶mo½¶ à‘mU KoD$Z
Ë¶mda dma§dmaVoÀ¶m IwU H$am
(XmoÝhr Ajmdarb à‘mU g‘mZ
Zgmdo )

à‘mU : X - Ajmda 1 g|.‘r. = 1 {H$‘mZ
dJ©

Y - Ajmda 1 g§|.‘r. = 2 %

nm¶ar 3: dJm©dH$memÀ¶m AmYmamdéZ Am¶V H$mT>m Am{U gma»¶m dma§dmaVobm C§Mr Ago
g‘Om.
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7.5.1.4  dJ©‘Ü¶m gmo~V Ag§J«hrV dma§dmaVm {dVaUmMm ñV§̂ mboI…dJ©‘Ü¶m gmo~V Ag§J«hrV dma§dmaVm {dVaUmMm ñV§̂ mboI…dJ©‘Ü¶m gmo~V Ag§J«hrV dma§dmaVm {dVaUmMm ñV§̂ mboI…dJ©‘Ü¶m gmo~V Ag§J«hrV dma§dmaVm {dVaUmMm ñV§̂ mboI…dJ©‘Ü¶m gmo~V Ag§J«hrV dma§dmaVm {dVaUmMm ñV§̂ mboI…
CXmhaU 15: AmR>dr ì¶m dJm©À¶m 65 {dÚmÏ¶mªZr {‘i{dboë¶m EHw$U JwUmgmR>r Imbrb
gmaUrdéZ ñV§̂ mboIm Mr aMZm H$am.

JwU (‘Ü¶ qH$‘Vr) 150 160 170 180 190 200
{dÚmÏ¶mªMr g§»¶m 8 10 25 12 7 3

gmoS>dUwH$: ‘Ü¶qH$‘VrdéZ dJ© AdH$me ‘m{hV Ho$bm nm{hOo.
nm¶ar 1:H«$‘dma ¶oUmè¶m XmoZ dJm©Vrb A§Va H$mT>m. h = 160 -150 = 10.

(H$moUË¶mhr XmoZ H«$‘dma dJm©Vrb A§Va g‘mZ Amho. H$m ‘m{hV H$am.)
nm¶ar 2: dJ© ‘Ü¶ ‘x’’déZ àË¶oH$ dJ© AdH$memMr ImbMr Am{U daMr gr‘m H$mT>m Vr ‘x’

– 2
h

 Am{U ‘x’ + 2
h Amho.

nm¶ar 3:  X – Ajmda 1 g|.‘r. = dJ© AdH$me
Y – Ajmda 1g§o.‘r. = 4 {dÚmWu

nm¶ar 4: dJ© AdH$memÀ¶m AmYmamZo Am{U gma»¶m dma§dmaVobm
C§Mr g‘OwZ Am¶V H$mT>m.

dJ© ‘Ü¶ dJ© AdH$me dma§dmaVm
 (x) {dÚmÏ¶mªMr

g§»¶m
150 145 – 155 8

160 155 – 165 10

170 165 – 175 25

180 175 – 185 12

190 185 – 195 7

200 195 – 205 3

{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
1. ‘X ’-Ajmda dJm©À¶m gr‘m KoVcoë¶m AmhoV dJ© ‘¶m©Xm H$m Zmhr ?

2. ñV§̂ mboImV H$moUË¶m {H|$‘Vr àË¶oH$ Am¶VmMr é§Xr {ZpíMV H$aVmV?

3. gd© Am¶VmÀ¶m C§MrMr ~oarO H$m¶ Xe©{dVo ?
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7.5.2 dma§dmaVm ~hþ̂ wOr-dma§dmaVm ~hþ̂ wOr-dma§dmaVm ~hþ̂ wOr-dma§dmaVm ~hþ̂ wOr-dma§dmaVm ~hþ̂ wOr- Polygon
7.5.2.1 dma§dmaVm ~hþ^wOr - ~hþH$moZ ñnîQ>rooH$aUdma§dmaVm ~hþ^wOr - ~hþH$moZ ñnîQ>rooH$aUdma§dmaVm ~hþ^wOr - ~hþH$moZ ñnîQ>rooH$aUdma§dmaVm ~hþ^wOr - ~hþH$moZ ñnîQ>rooH$aUdma§dmaVm ~hþ^wOr - ~hþH$moZ ñnîQ>rooH$aU
dma§dmaVm ~hþH$moZ hm n[aUm‘ dmMH$ gm‘J«r Am{U dma§dmVaVobm Xe©{dUmam Xþgam Cnm¶
Amho. Mbm ¶m AmboImMo \m¶Xo nmhþ ¶m.  ~mOwÀ¶m Am¶VmboImV H§$nZrVrb 33 ì¶³VrMo dOZ
Xe©{dbobo Amho. a of oÀ¶m gmhmæ¶mZo
Am¶VmboImVrb ~mOwÀ¶m  qH$dm bmJwZ
Agboë¶m Am¶VmÀ¶m daÀ¶m ~mOwÀ¶m ‘Ü¶
qH$‘Vrbm OmoSw> ¶m. ‘Ü¶ qH$‘Vr B,C,D,E,F
Am{UG g‘OwV Ooìhm AmnU aofm§Zr ¶mbm
OmoS>Vmo Voìhm AmnUmg  BCDEFG. AmH¥$Vr
¶oVo. 30.5-35.5 À¶m AJmoXma Am{U 55.5 -
60.5Z§VaÀ¶m dJm©Mr dma§dmaVm ewÝ¶ J¥hrV
Yé Am{U Ë¶m§Mo ‘Ü¶ qH$‘Vr A Am{U H,
AZwH«$‘o J¥hrV Yé  ABCDEFGH hm
dma§dmaVm ~hþ̂ wO Amho.
Oar H$aVm ImbÀ¶m dJm©À¶m Am{U daÀ¶m
dJm©À¶m Z§Va EH$hr dJ©Zgbm Var ewÝ¶
dma§dmaVm Agboë¶m XmoZ dJmªZm {‘idwZ
dma§dmaVm ~hþ̂ wOrMo joÌ\i V¶ma hmoVo. Oo ñV§̂ mboIm EodT>oM AgVo. Ago H$m hmoVo.?

{dMma H$am, MMm© H$am Am{U {bhm…{dMma H$am, MMm© H$am Am{U {bhm…{dMma H$am, MMm© H$am Am{U {bhm…{dMma H$am, MMm© H$am Am{U {bhm…{dMma H$am, MMm© H$am Am{U {bhm…
1. n{hë¶m dJm©À¶m AmYr EH$hr dJ© ZgVm§Zm ~hþ̂ wO AmnU H$gm nwU© H$aVmo ?

2. gm‘J«rÀ¶m ñV§̂ mboIm joÌ\i Am{U Ë¶mMm dma§dmaVm ~hþ̂ wO g‘mZ AgVmV H$aUo
gm§Jm.

3. dma§dmaVm ~hþ̂ wO H$mT>Ê¶mgmR>r ñV§̂ mboIm H$mT>Uo Amdí¶H$ Amho H$m ?

4. l¥§IboImÀ¶m dma§dmaVm {dVaUmgmR>r dma§dmaVm ~hþ̂ wO H$mT>Vmo H$m ?

7.5.2.2 dma§dmaVm ~hþ^wO Mr aMZm…dma§dmaVm ~hþ^wO Mr aMZm…dma§dmaVm ~hþ^wO Mr aMZm…dma§dmaVm ~hþ^wO Mr aMZm…dma§dmaVm ~hþ^wO Mr aMZm…

g‘Om MmMUrV EH$m dJm©Vrb 45 {dÚmÏ¶mªMr àmßV JwU(n¡H$s 25)KoD$Z ¶m dma§dmaVm {dVaU
gmaUr gmaIm dma§dmaVm ~hþ̂ wO H$mT>m.
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dJ© AdH$me dma§dmaVm ‘Ü¶
JwU {dÚmWu qH$‘V

g§»¶m
0-5 7 2.5

5-10 10 7.5

10-15 14 12.5

15-20 8 15.5

20-25 6 20.5

EHw$U 45

aMZoÀ¶m nm¶è¶maMZoÀ¶m nm¶è¶maMZoÀ¶m nm¶è¶maMZoÀ¶m nm¶è¶maMZoÀ¶m nm¶è¶m
nm¶ar 1: {Xboë¶m ‘m{hVrVrb àË¶oH$ dJm©Mr ‘Ü¶ qH$‘V H$mT>m.
nm¶ar 2: ¶m ‘m{hVrMm ñV§^mboI H$mT>m Am{U Am¶VmÀ¶m Q>moH$mda ‘Ü¶qH$‘VrÀ¶m IwU H$am.

(¶m CXmhaUmV AZwH«$‘o B, C, D, E, F ).
nm¶ar 3: ‘Ü¶ q~Xþ ¶eñdrnUo OmoS>m.
nm¶ar 4: n{hë¶m dJm©À¶m Am{YMm Am{U eodQ>À¶m dJm©À¶m Z§aVÀ¶m dJ© AdH$me J¥hrV

Yam. Ë¶mÀ¶m ‘Ü¶ qH$‘Vr(A Am{U H) ‘m{hV H$éZ Ajmda IwU H$am.  (¶oWo 0 – 5hm
n{hbm dJ© Amho. åhUwZ 0 - 5À¶m AJmoXamMm dJ© ‘m{hV H$aÊ¶mgmR>r AmS>dm Aj
ZH$mamË‘H$ {XeoV dmT>dwZ Am{U H$mën{ZH$ dJm©À¶m ( – 5  –  0 ) g‘OwZ ‘Ü¶
‘m{hVr H$am.

nm¶ar 5: nm{hbm eodQ>Mm {~§Xþ  B hm A bm OmoS>m Am{U eodQ>À¶m q~Xþ F bm G hm OmoS>m
Á¶m‘wio dma§dmaVm ~hþ^wO V¶ma hmoVmo.

dma§dmaVm ~hþ̂ wO ñV§̂ mboI Z H$mT>Vm ñdV§ÌnUo H$mTw> eH$Vo ¶mgmR>r gm‘J«rÀ¶m dJm©À¶m ‘Ü¶
qH$‘VrMr JaO nS>Vo.

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
1. Imbrb dma§dmaVm {dVaUmdéZ dma§dmaVm ~hþ̂ wOmMr aMZm H$am.

(i) {H«$Ho$Q> gm‘Ý¶mV dJm©Vrb {dÚmÏ¶mªZr H$mT>boë¶m Ymdm AmhoV.

H$mT>boë¶m Ymdm10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

{dÚmÏ¶mªMr g§»¶m 3 5 8 4 2

(ii) g^m‘§S>nmVrb ZmQ>H$mgmR>r {dH$bobr {VH$sQ>o
{VH$sQ>mMo Xa 10 15 20 25 30

EHw$U {dH$bobr {VH$sQ>o 50 30 60 30 20

No. of Students
55 10 15 20 25 30 35
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7.5.2.3  dma§dmaVm ~hþ̂ OmMr bjUo.dma§dmaVm ~hþ̂ OmMr bjUo.dma§dmaVm ~hþ̂ OmMr bjUo.dma§dmaVm ~hþ̂ OmMr bjUo.dma§dmaVm ~hþ̂ OmMr bjUo.

1. dma§dmaVm ~hþ̂ wO ho dma§dmaVm {dVaUmMr AmboIr¶ Xe©dUwH$ Amho.
2. g‘moarb dJm©À¶m ‘Ü¶ {H$‘Vrbm X –Ajmda Am{U Ë¶mg‘mZ dma§dmaVobm Y – Ajmda KoUo.
3. ‘m{hVrgmR>r H$mT>bobm dma§dmaVm ~hþ̂ wOMo Am{U ñV§̂ mboImMo joÌ\i g‘mZ AgVo.

{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
1. ñV§̂ mboI hm dJ© AdH$memda dma§dmaVm Xe©{dVo. EH$ {d{eï> qH$‘Vrda Vo dma§dmaVm

Xe©dw eH$Vo H$m ?

2. EH$m {d[eï> q~Xþda dma§dmaVoÀ¶m AdbmoH$mZmMr ¶moOZm dma§dmaVm ~hþ̂ oO Xe©dw eH$Vo
H$m ?

7.5.2.4 ñV§̂ mboImMm dmna Z H$aVm g§J«hrV dma§dmaVm {dVaUmgmR>r dma§dmaVmñV§̂ mboImMm dmna Z H$aVm g§J«hrV dma§dmaVm {dVaUmgmR>r dma§dmaVmñV§̂ mboImMm dmna Z H$aVm g§J«hrV dma§dmaVm {dVaUmgmR>r dma§dmaVmñV§̂ mboImMm dmna Z H$aVm g§J«hrV dma§dmaVm {dVaUmgmR>r dma§dmaVmñV§̂ mboImMm dmna Z H$aVm g§J«hrV dma§dmaVm {dVaUmgmR>r dma§dmaVm
   ~hþ̂ wOrMr aMZm H$aUo.   ~hþ̂ wOrMr aMZm H$aUo.   ~hþ̂ wOrMr aMZm H$aUo.   ~hþ̂ wOrMr aMZm H$aUo.   ~hþ̂ wOrMr aMZm H$aUo.

‘Yw‘ohmÀ¶m amo½¶m§À¶m Aä¶mgmdéZ Imbrb ‘m{hVr {‘imbr.
d¶ 10 – 20 20 – 30 30 – 40 40 – 50 50 – 60

é½ZmMr g§»¶m 5 9 16 11 3

Am¶VmboImMm dmna Z H$aVm dma§dmaVm ~hþ̂ wO H$mTw> ¶m.
nm¶ar 1: {d{dY dJm©Mo dJ© ‘Ü¶ H$mT>m.
nm¶ar  2: à‘mU {ZdS>m

X – Ajmda 1 g|.‘r. = 1 dJ© AdH$me
Y – Ajmda 1 g|.‘r. = 2 JwU

nm¶ar 3: EH$m {d{eï> dJm©Mm Oa m  Zo Ë¶m g‘moarb dma§dmaVog f Zo Xe©{dbo AgVm (m, f)
AmboIm da R>odm.

nm¶ar 4: H«$‘dma q~XþZm H«$‘mZo aofmI§S>mÀ¶m gmhmæ¶mZo OmoS>m.
nm¶ar 5: àË¶oH$s ewÝ¶ dma§dmaVm AgUmao EH$ n{hë¶m dJm©À¶m AJmoXa AgUmam Am{U Xþgam

eodQ>À¶m dJmªZVaMm Aem XmoZdJm©Mr H$ënZm H$am. Ë¶mÀ¶m ‘Ü¶ qH$‘Vrbm
AmboImda IwU H$am.

nm¶ar 6: ~hþ^wO nwU© H$am.
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dJ© AdH$me é½UmMr dJ© ‘Ü¶ H«$‘rH$ OmoS>m

d¶ g§»¶m

00 – 10 0 5 (5, 0)

10 – 20 5 15 (15,  5)

20 – 30 9 25 (25,  9)

30 – 40 16 35 (35, 16)

40 – 50 11 45 (45, 11)

50 – 60 3 55 (55,  3)

60 – 70 0 65 (65,  0)

7.5.3  g§J«hrV dma§dmaVm {dVaUmMm dma§dmaVm dH«$g§J«hrV dma§dmaVm {dVaUmMm dma§dmaVm dH«$g§J«hrV dma§dmaVm {dVaUmMm dma§dmaVm dH«$g§J«hrV dma§dmaVm {dVaUmMm dma§dmaVm dH«$g§J«hrV dma§dmaVm {dVaUmMm dma§dmaVm dH«$

dH«$mÀ¶m gmhmæ¶mZo ‘m{hVr Xe©{dÊ¶mMm hm Xþgam Cnm¶ Amho.
ñV§̂ mboImÀ¶m dmna Z H$aVm darb ‘m{hVrgmR>r gm‘J«r dma§dmaVm dH«$ H$mTw> ¶m
nm¶ar 1: {d{dY dJm©À¶m ‘Ü¶ qH$‘Vr H$mT>m.
nm¶ar 2: à‘mU {ZdS>m

X – Ajmda 1 g§o.‘r. = 1 dJ© AdH$me
Y – Ajmda 1 g|.‘r. = 2 JwU

nm¶ar 3: EH$m {d{eï> dJm©À¶m dJ© ‘Ü¶ X Zo Am{U Ë¶m g‘mZ Agboë¶m dma§dmaVmobm f Zo
Xe©{dbo AgVm(X, f) AmboIm da H$mT>m.
nm¶ar 4: H«$‘dma {~§Xþg dH«$mMm gmhmæ¶mZo Vo ¶eñdrnUo OmoS>m

dJ© AdH$me é½U§mMr g§»¶m dJ©‘Ü¶ H«$‘rH$ OmoS>r

d¶

0 – 10 0 5 (5,   0)
10 – 20 5 15 (15,  5)
20 – 30 9 25 (25,  9)
30 – 40 16 35 (35,16)
40 – 50 11 45 (45,11)
50 – 60 3 55 (55,  3)
60 – 70 0 65 (65,  0)
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7.5.4.  g§{MV dma§dmaVm {dVaUmMm AmcoIg§{MV dma§dmaVm {dVaUmMm AmcoIg§{MV dma§dmaVm {dVaUmMm AmcoIg§{MV dma§dmaVm {dVaUmMm AmcoIg§{MV dma§dmaVm {dVaUmMm AmcoI

g§J«hrV dm§admaVm {dVaUmÀ¶m, dma§dmVaoVÀ¶m {déÜX Agboë¶m gd© dJm©Mr ImbMr / daÀ¶m
{g‘oMr Xe©dwUH$ AmboImV AmhoV. ¶mbmM g§{MVm dma§dmVam dH«$ åhUVmV.
ho dH«$ AI§S> loUrÀ¶m EH$m {d{eîQ> nmVirda AdbmoH$ZmMm gmR>m qH$dm {deof g§»¶m
g‘OÊ¶mgmR>r Cn¶moJr nS>Vo.
7.5.4.1  nojm H$‘r g§{MV dma§dmaVm dH«$nojm H$‘r g§{MV dma§dmaVm dH«$nojm H$‘r g§{MV dma§dmaVm dH«$nojm H$‘r g§{MV dma§dmaVm dH«$nojm H$‘r g§{MV dma§dmaVm dH«$
EH$m {d{eîQ> gä¶ H$m‘mgmR>r R>oHo$XmamH$Sw>Z {d{eï> {d^mJmZo {ñdH$maobr {Z{dXm g§J«hrV

dma§dmaVm {dVaU KoD$.

dJ© AdH$me {Xdg 0 – 4 4 - 8 8 - 12 12 – 16 16 – 20

EHw$U {Z{dXm 2 5 12 10 3

nm¶ar 1: Oa {Xbobr dma§dmaVm {dVaU AgbJ dJm©V
Agë¶mg Ë¶mg gcJ dJm©V ~XbZo.

nm¶ar 2: nojm H$‘r g§{MV dma§dmaVm gmaUr H$mT>m.
nm¶ar 3: X -Ajmda dJm©À¶m daÀ¶m {g‘oMr IwU H$éZ

Am{U Ë¶mV g‘mZ Agboë¶m g§{MV
dma§dmaVobm Y- Ajmda IwU H$am.
à‘mU {ZdS>m:

X - Ajmda 1 g|.‘r. = 1 dJ©
Y - Ajmda 1 g|.‘r. = 4 {Z{dXm

nm¶ar 4: n[hë¶m dJm©Mr ImbMr gr‘m (n{hë¶m
dJm©À¶m AJmoXaÀ¶m dJm©Mr daMr gr‘m)
g§{MV dm§admaVm 0gmo~V H$mT>m.

nm¶ar 5: AnojrV g§{MV dma§dmaVm dH«$ ¶oÊ¶mgmR>r
Ë¶m q~XþZm OmoS>m.

Aem [aVrZo nojm‘moR>r g§{MV dma§dmaVm Y-Ajmda
KoD$Z Ë¶m g‘mZ ImcMr gr‘m X-Ajmda H$mT>wZ
nojm OmñV g§{MV dma§dmaVm dH«$ H$mTw> eH$Vmo.

dJ© Q>§oS>g©Mr daMr nojm H$‘r
AdH$me g§»¶m {g‘m g§{MV
 ({Xdg) dma§dmaVm

0 0
0 – 4 2 4 2
4 – 8 5 8 7
8 – 12 12 12 19
12 – 16 10 16 29
16 – 20 3 20 32

No. of days
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 7.4

1. Imbrb gmaUrVrb 45 {dÚmÏ¶m©M§ {d{dY nmVirdarb ~wÚm§H$ Mo {dVaU {Xbo Amho.
¶mdéZ ‘m{hVrMm ñV§̂ mboI H$mT>m.
~wÚm§H$ 60-70 70-80 80-90 90-100 100-110 110-120 120-130

{dÚmWu g§»¶m 2 5 6 10 9 8 5

2. 7 ì¶m dJm©À¶m dm{f©H$ n[ajoV 600 {dÚmÏ¶mªZr àmßV Ho$bobo JwUmMm ñV§̂ mboIm H$mT>m.
JwU 360 400 440 480 520 560

{dÚmWu g§»¶m 100 125 140 95 80 60

3. Imbrb gmaUrV EH$m H$maImÊ¶mVrb 250 ‘O§wam§Mr amoOMr ‘Owar {Xbr Amho. ñV§̂ mboI
Am{U dma§dmaVm ~hþ̂ wO H$mT>m
AmR>dS>çmMr ‘Owar 500-550 550-600 600-650 650-700 700-750 750-800

‘OwaXm§amMr g§»¶m 30 42 50 55 45 28

4. Imbrb {dVaU gmaUrV EH$m ‘§S>im‘Yrb àmW{‘H$ emioVrb 60 {ejH$mMo d¶ {Xbobo
Amho. ¶mdéZ dma§dmaVm ~hþþ̂ wO  Am{U dma§dmaVm dH«$ ñV§̂ mboIm IoarO H$mT>m.

d¶ 24 – 28 28 – 32 32 – 36 36 – 40 40 – 44 44 – 48

{ejH$m§Mr g§»¶m 12 10 15 9 8 6

5. Imbrb {dVaU gmaUrgmR>r dJ© AdH$me Am{U dma§dmaVm H$mT>m g§{MV dma§dmaVm dH«$
gwÜXm H$mT>m.

àmßV JwU  5 nojm H$‘r 10nojm H$‘r 15nojm H$‘r  20nojm H$‘r 25nojm H$‘r
{dÚmÏ¶mªMr g§»¶m 2 8 18 27 35
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AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.

• A§H$J{UVr¶ ‘Ü¶ = 1 2 3 ...... nx x x x
n

+ + + +
 qH$dm x  = ∑X

N
 (bKw Xe©dUwH$)

BWo ix∑  hr gd©  xi  Mr ~oarO Am{U I Mr qH$‘V 1 Vo n Amho.
• A§H$J{UVr¶ ‘Ü¶  = A§XmOo ‘Ü¶  + {dMZmMr gamgar qH$dm    x   =  A

+ 
( A)x

N
∑ −

• gm§p»¶H$ ‘m{hVrÀ¶m {díbofUmgmR>r ‘Ü¶mMm dmna hmoVmo.
• ‘Ü¶H$mMm dmna gm§p»¶H$ ‘m{hVrMo {díbofU H$aÊ¶mgmR>r {deofVm Ooìhm

H$mhr doJdoJir AdbmoH$Z {Xbr AgVm hmoVmo.
• ‘Ü¶H$mMm dmna gm§p»¶H$ ‘m{hVrMm Cn¶moJ H$aÊ¶mgmR>r hmoVmo. {deofVm

Ooìhm H$mhr AdcmoH$Z Oo Ag‘mZ‘Ü¶ Oo Ë¶mÀ¶m qH$‘Vrda à^md nmS>V
Zmhr.

• dma§dmaVogmo~V gm‘J«rÀ¶m {^ÝZ AdbmoH$Zmg Xe©{dUmè¶mg dma§dmaVm
{dVaU qH$dm {dVaU gmaUr åhUVmV.

• dJm©À¶m daÀ¶m Am{U ImbÀ¶m {g‘o‘Yrb \aH$mg dJmªVa Ago åhUVmV.
Ë¶mg ‘C’ Zo Xe©{dVmV..

• ~hþbH$mÀ¶m Cn¶moJ gm§p»¶H$ Am{U empãXH$ ‘m{hVr ¶m XmoÝhr gmR>r
hmoVmo

• ~hþcH$ ho {Xcoë¶m ‘m{hVrVrc dma§dma ¶oUmao AdcmoH$Z Amho. ¶oWo
~hþcH$ 1 noúmm OmñV AgVo.

• gm‘J«rÀ¶m EHw$U AdbmoH$Z EH$m {d{eï> dJm©À¶m ImbÀ¶m {g‘obm
g‘mZ qH$dm Ë¶mnojm ‘moR>o Agë¶mg Ë¶mg nojm OmñV g§{MV dma§dmaVm
åhUVmV.

• dJm©V n{hcr qH$‘V Am{U àË¶oH$ dJm©À¶m eodQ>À¶m qH$‘Vrcm ImcMr
dJ©‘¶m©Xm Am{U daMr dJ© ‘¶m©Xm åhUVmV.
daÀ¶m dJ©‘¶m©Xm Am{U nwTÀ¶m dJm©Mr ImcMr dJ© ‘¶m©Xm ¶m§À¶m
gamgarcm Ë¶m dJm©Mr daMr gr‘m åhUVmV.

• dJm©Mr ImcMr dJ©‘¶m©Xm Am{U AJmoXaÀ¶m dJm©À¶m ImcÀ¶m dJ© ‘¶m©Xocm
Ë¶m dJm©Mr ImcMr gr‘m åhUVmV.

• gm‘J«rVrb EHw$U AdbomH$Z EH$m {d{eï> dJm©À¶m daÀ¶m {g‘obm g‘mZ
qH$dm Ë¶m nojm H$‘r Agë¶mg Ë¶mg nojm H$‘r g§{MV dma§dmaVm Ago
åhUVmV.
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• Ooìhm g§J«hrV dma§dmaVm {dVaUm‘Yrb dJ© ~XbV Amho. AmnUmg dm§admaVm
Am{U KZVoÀ¶m AmYmamdéZ ñV§̂ mboI H$mT>mdm bmJVmo.
dma§dmaVm KZVm =

×  ‘m{hVrMr dJm©Mr {H$‘mZ bm§~r

• dma§dmaVm ~hþ̂ wO hm dma§dmaVm {dVaUmMr AmboIr¶ Xe©dUwH$ Amho.
• dma§dmaVm ~hþ̂ wO [H§$dm dma§dmaVm dH«$m‘Ü¶o g‘moarb dJm©À¶m ‘Ü¶{H$‘Vrbm

x →Ajmda Am{U Ë¶m g‘mZ dma§dmVobm y →  Ajmda KoVmV.
• dma§dmaVm ~hþ̂ wO Am{U ñV§̂ mboImMo joÌ\i gma»¶m gm‘J«rgmR>r gmaIoM

AgVo.
• g§J«hrV dm§admaVm {dVaUmÀ¶m g§{MV dma§dmaVoÀ¶m {déÜX Agboë¶m

d¡¶p³VH$ dJm©Mr gmaIr Agbobr ImbMr / daÀ¶m gr‘oMr Xe©dUwH$
AmboImV Amho. ¶mbmM g§{MV dma§dmaVm dH«$ Ago åhUVmV.

• ñV§̂ mcoIm hm gcJ dJm©À¶m dma§dmaVm {dVaUmMr AmcoIr¶ Xe©dUwH$
Amho.

hoVwnwd©H$ {dMma H$am.hoVwnwd©H$ {dMma H$am.hoVwnwd©H$ {dMma H$am.hoVwnwd©H$ {dMma H$am.hoVwnwd©H$ {dMma H$am.
H$mhr aoIm{MÌmg {MÌm§À¶m ‘m{hVrMo {Z[aúmU H$éZ ì¶º$sMr {dMma gmaUr, A§Va Ñï>rda
{Z ©̂a amhVo. Imcrc AmH¥$Ë¶m nmhþZ Imcrc àíZm§Mr CÎmao Úm. CÎmam§Mm nS>Vmim H$am.
(a) H$moUVr cm§~, C^r qH$dm AS>dr aofm Amho?
(b)  l Am{U m aofm gai Am{U g‘m§Va AmhoV H$m?
(c) H$moUVm aofmI§S> cm§~ Amho.  AB  [H§$dm BC
(d) ~hþ̂ wOrcm {H$Vr ~mOw AgVmV? Vmo Mm¡ag Amho H$m?
(e) H$mJXmMm ~mhoa Mma ñV§̂  da ¶oV Agcoco Vwåhr nmhþ eH$Vm H$m? H$mhr chmZ ñV§̂

gwÜXm Amho H$m ? Vo gm§Jm?

   (a) (b)                (c)
(d)

(e)

l

m

dJm©Mr dma§dmaVm
dJm©Mr cm§~r
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YS>mYS>mYS>mYS>mYS>m 8

8.0 àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

X¡Z§{XZ {OdZmV ŵ{‘VrÀ¶m {Za{Zamù¶m H$ënZm Amnë¶m g‘moa AmT>iVmV. dñVw Am{U
H$m¶m©Mm ŵ‘rVrer àË¶j Am{U AàË¶j nUo g§~§Y AgVmo. ¶m dñVw§Zm qH$dm H$m¶m©V ŵ‘rVr¶
JwUY‘© Am{U Cn¶moOZ AgVmV.
Imbrb {MÌmH$S>o nhm. ¶mV H$moUH$moUË¶m ̂ w‘rVr¶ AmH¥$Ë¶m Am{U Z‘wZo AmhoV. Vwåhmbm H$mhr
g‘mZ AmH$mamÀ¶m gma»¶m ñd^mdmÀ¶m AmT>iwZ ¶oVo. ¶mn¡H$s H$mhr EH$én Am{U H$mhr
O‘rZrda nga{dUmao ŵ‘rVr¶ Z‘wZo AmhoV.
Aem EH$én AmH$mamg, gma»¶m AmH$mamg Am{U g‘‘rV AmH$mamg qH$dm {MÌmVrb Z‘wÝ¶mg
Vwåhr AmoiIw eH$Vm H$m ?

AmH¥$Vr 8.1 (a) AmH¥$Vr 8.1(b)

{MÌmVrb {IS>³¶mÀ¶m AmH$ma EH$én Amho, {ÌH$moUmH$ma nwT>rb ̂ mJmMo (Elevation){MÌ gmaIo
Amho Am{U O‘rZrda ngaUmè¶m \aerMo Z‘wZo g‘‘rV AmH¥$VrMo Amho.
¶m ŵ{‘Vr¶ AmH$mamÀ¶m {gÜXm§VmMm Am{U Z‘wÝ¶mMm Amnë¶m XaamoOmÀ¶m OrdZmda H$gm
à^md nS>Vmo ¶mMm Aä¶mg H$é.
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Move

Rotate Flip

 8.1 EH$énVmEH$énVmEH$énVmEH$énVmEH$énVm
gmaIo AmH$ma Am{U én Agboë¶m {d{dY dñVw Amnë¶m XaamoOÀ¶m {OdZmV dmnaV AgVmo.
Ë¶m Vwåhr nm{hë¶mM AgVrb CXmhaUmW©… n§»¶mMo nmVo gma»¶m AmH$mamMo Am{U gma»¶mM
énmMo AgVmV.

AmH¥$Vr. 8.2

XaamoOÀ¶m {OdZmVrb AmH$mamÀ¶m EH$énVoMo Xþgao CXmhaU
dmÚm§À¶m XþH$mZmV OmD$Z grS>r bm nhm. Vwåhmbm H$m¶ bjmV ¶oVo ?

grS>r À¶m AmH$ma Am{U én gmaIoM AgVmV. Vo EH$mda EH$ R>odë¶mg Vo AMwH$ nUo
EH$‘oH$m§da PmH$ë¶m OmVo. grS>r Mm {XgUmam ^mJ EH$Xþgè¶mg EH$én AgVmo. Ago AmnU
åhUw eH$Vmo.
AmVm nmoñQ> H$mS>© bm EH$‘§oH$m§da R>odm. gd© nmoñQ>H$mS>© EH$mM AmH$mamMo Am{U énmMo AgVo ho
Vwåhmg ‘m{hV hmoVo. gd© EH$‘oH$m§g EHén AgVmV.
EH$én {XgUmè¶m {VZ dñV§wMr Zm§do Úm.
AmH$mamMr EH$énVmAmH$mamMr EH$énVmAmH$mamMr EH$énVmAmH$mamMr EH$énVmAmH$mamMr EH$énVm

Imbrb {Z[ajU H$am.
(i)

AmH¥$Vr 8.3

darb AmH¥$VrV Ë¶mÀ¶m pñWVrbm gmoSw>Z gd© {MÌ gmaIr dñVw Xe©{dVo H$m ?

¶oWo gmaIr AmH¥$Vr hmb{dë¶mg, dmQ>moio [\a{dë¶mg, PQ>H$m {Xë¶mg AmnUmg {VM AmH¥$Vr
¶oVo. Vo gmaIo hmVn§Io Xe©{dVmV.
Oa AmnU gd© AmH¥$Ë¶m§Zm EH$mda EH$ R>odë¶mg H$m¶ {‘iVo.?

gaH$dm

{\$adm
ncQ>m
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Vo AMwH$nUo EH$‘oH§$mda PmH$ë¶m OmVo. åhUOoM Ë¶mÀ¶m AmH$ma Am{U én gmaIoM Amho.
H$moUË¶m gma»¶m AmH$mamÀ¶m Am{U énmÀ¶m AmH¥$VrMr COiUr Ho$br Vwåhmbm AmR>dU amhVo
H$m¶? gma»¶m AmH$mamÀ¶m Am{U énmÀ¶m AmH¥$Ë¶m§Zm EH$én
AmH¥$Ë¶m åhUVmV.
{’$adUo: {’$adUo ho EH$ n[adV©Z Amho Á¶m‘Ü¶o àVcr¶ AmH¥$Ë¶m
{’$a{dë¶m OmVmV. qH$dm aofodéZ namd©{VV hmoD$Z ‘wi AmH¥$VrMr
à{V‘m V¶ma hmoVo.

AmH¥$Vrcm {’$a{dë¶mZ§Va qH$dm namd©VZmZ§Va namd©VZ aofm
Am{U ‘wi AmH¥$VrÀ¶m àË¶oH$ q~Xþ ‘Yrc A§Va ho namd©VZ aofm Am{U
à{V‘oÀ¶m gma»¶m {~Xþ‘Yrc A§VamEodT>oM AgVo.
«̂‘U : «̂‘U åhUOo H§$Ð ^modVr {’$aUo H|$Ð{~XþnmgwZ AmH$mamÀ¶m

H$moUË¶mhr {~Xþ§darc A§Va gmaIoM amhVo. H|$Ðm^modVr àË¶oH$ {~§XþZo
dVw©i V¶ma hmoVo. ¶oWo Ho$§Ðq~Xþ pñWa AgVmo. Am{U àË¶oH$ Ë¶m q~Xþ ^modVr dVw©imH$ma
{’$aVmV. nwU© «̂‘U ho 3600 AgVo
AmVm, Imbrb ŵ‘rVr¶ AmH¥$Ë¶mMo {Z[ajU H$am.

(i)

{ÌH$moU

(ii)

H$moZH$moZH$moZH$moZH$moZ
gd© g§X^m©V Oa am§JoVrb n{hë¶m AmH¥$Vrbm gaH${dë¶mg, doQ>moioo [\adë¶mg Am{U PQ>³¶mZo
hb{dë¶mg Ë¶mÀ¶m AmH$mamV Am{U énmV H$mhr ~Xb KS>Vmo H$m ? Zmhr, àË¶oH$ am§JoVrb
AmH¥$Vr EH$én AmhoV. Vo gma»¶m AmH¥$Ë¶m Xe©{dVmV na§Vw Ë¶m§Mr ñWrVr doJdoJir AgVo.
Oa XmoZ AmH$ma EH$én AmhoV. Ë¶m§Zm gaH${dë¶mg doQ>moio [\a{dë¶mg Var Ë¶m EH$én
AgVmV. AmH$ma Zoh‘r EH$én AgVmo Ë¶m§Zm Amaem g‘moa R>oD$Z Ë¶m§Mr AmaemVrb à{Vq~~
nmhm.
¶m EH$énVobm AmnU   ≅ ¶m {MÝhmZo Xe©{dVmo.

A

B C

A

B C A

B

C A

B C

P

Q R

P

Q
R

Q

R P

R P

Q

gaH$dm
PQ>³¶mZo
hbdm

gaH$dm
PQ>³¶mZo
hbdm

[\adm

Jmob[\adm
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1
2

3
4

5

6

7

8

9

10
11

12

13

14
15

A B

P

Q

A

O

B

P

Q

R

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

Imbrb n¡H$s H$moUË¶m AmH¥$VrMr OmoS>r EH$én Amho AmoiIm

XmoZ (a) aofmI§S>  (b) H$moZ Am{U (c) {ÌH$moU Ho$ìhm EH$én AgVmV Vwåhr gm§Jw eH$Vm H$m ?

(a) AmnUmg ‘m{hV Amho H$s XmoZ aofmI§S> EH$én AgVmV Ooìhm Ë¶m§Mr bm§~r g‘mZ AgVo.

 ABMr bm§~r = PQ Mr bm§~r… Va AB ≅ PQ

(b) XmoZ {ÌH$moU EH$én AgVmV Ooìhm Ë¶m§Mr ‘mno g‘mZ AgVmV.

(c) XmoZ {ÌH$moU ΔABC Am{U ΔPQR EH$én AgVmV Ooìhm Ë¶m§À¶m gma»¶m ~mOwÀ¶m
OmoS>çm qH$dm Ë¶m§Mo gmaIo H$moZ g‘mZ AmgVmV.
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5

A B

C
4

3

R

P

Q

ML N

P Q

åhUOoAB = PQAm{U A∠  = P∠

BC = QR B∠  = Q∠

CA = RP C∠  = R∠

ΔABC ≅  ΔPQR.

AmVm, XmoZ ~hþ̂ wOr g‘mZ AmhoV ho Vwåhr H$go gm§Jmb?

Mbm CXmhaU KoD$Z Ë¶m§Mr MMm© H$é ¶m. g‘Om XmoZ Mm¡ag  ABCD Am{U PQRS AmhoV.
g‘Om AmnU EH$ Mm¡ag ABCD Xþgè¶m PQRSMm¡agmda R>odbm AgVm Vo EH$‘oH$m§g
AMwH$nUo PmH$VmV.

åhUOo Ë¶m§À¶m H$S>m EH$‘oH$m§da Amë¶m nm{hOo VaM AmnU gm§Jw eH$Vmo H$r XmoÝhr Mm¡ag
EH$én AmhoV.
Aem àH$mao ŵ{‘Vr¶ AmH$ma EH$én AgVmV. Oa Vo EH$‘oH§$mda AMwH$ nUo PmH$VmV.Oa XmoZ
ŵhþ̂ wOr EH$én Agë¶mg Ë¶mÀ¶m gma»¶m ~mOw gmaIo H$moZ g‘mZ AgVmV.

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

Imbrb AmH¥$VrÀ¶m OmoS>çm nhm Am{U Vo EH$én AmhoV H$m ‘m{hV H$am. H$maUo Úm.
Ë¶mg Zmdo X¶m.
(i) (ii)

A

B C Q R

P

S R

P Q

D C

A B
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(iii) (iv)

(v)

gmaIo én/AmH$magmaIo én/AmH$magmaIo én/AmH$magmaIo én/AmH$magmaIo én/AmH$ma
Amnë¶m nwñVH$mV Amnë¶m g^modVmbÀ¶m AZoH$ dñVw§Mo {MÌ AgVmV. CXmhaUmW© hËVrMo
{MÌ, dmK, ‘moR>çm B©‘maVrÀ¶m nwT>rb ^mJmMo {MÌ ‘m¶H«$mo{MnMr ãbm°H$ AmH¥$Vr BË¶mXr.
Vo Ë¶mÀ¶m Iè¶m AmH$mamV H$mT>bo Amho H$m ? Zmhr, ho e³¶ Zmhr Ë¶mn¡H$s H$mhr ‘wi dñVwnojm
bhmZ Am{U H$mhr ‘moR>o H$mT>ë¶m AmhoV.

  ho H$am  ho H$am  ho H$am  ho H$am  ho H$am
1. aofm§Zr H$mT>boë¶m AmH¥$Vrg AmoiIm Am{U Ë¶mn¡H$s H$moUË¶m gma»¶m AmhoV
Vo AJmoXa gm§Jm.

 (a)

                       (i)                       (ii) (iii)

(b)

                      (i)                         (ii) (iii)

4

N

L M

4

4

3

3 3

R

P

Q

A B

CD

3 3

2

2

2

3

2

3

L M

NO

2 2
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PmS>mMr AmH¥$Vr H$mJXmda H$mT>bobr Amho. AmVm, AmnU H$mT>obobr AmH¥$Vr hr ‘wi AmH¥$Vr
gmaIr Amho ho H$go gm§Jw eH$Vm.

‘wi AmH¥$Vr‘wi AmH¥$Vr‘wi AmH¥$Vr‘wi AmH¥$Vr‘wi AmH¥$Vr H$mT>bobr AmH¥$VrH$mT>bobr AmH¥$VrH$mT>bobr AmH¥$VrH$mT>bobr AmH¥$VrH$mT>bobr AmH¥$Vr
Mbm ‘m{hV H$é, ¶oWo EH$ dñVw Or {Za{Zamù¶m [aVrZo H$‘r hmoV Amho. Imbrb n¡H$s H$moUVr
H$‘r Pmbobr AmH¥$Vr ‘wi AmH¥$Vr gmaIr {XgVo Vo gm§Jm ?

  ‘wi dñVw H$nmV -1 H$nmV - 2    H$nmV- 3          H$nmV -4

Ë¶mÀ¶m n[aUm‘mZmMo {Z[ajU Ho$bo AgVm H$nmV-3 hr ‘wi dñVw gmaIr {XgVo H$maU
gm§Jm ? AmVm, ‘wi dñVwÀ¶m Am{U H$nmV -3 ¶m§À¶m g§JV ~mOwMo JwUmoËVa ‘m{hV H$am.
Vw‘À¶m bjmV H$m¶ ¶oVo ?

4=
3

 
3 3 4 12 4= = = =

2.25 2.25 4 9 3
×

×
AmnUmg {XgwZ Ambo H$s, gma»¶m ~mOwMo JwUmoËVa g‘mZ AmhoV.
¶oWo gd© g§JV H$moZ H$mQ>Ho$mZ AmhoV Am{U g‘mZ AmhoV.
åhUwZ {ZíH$f© H$mTw> eH$Vmo H$s, XmoZ ~hþ̂ wOr gmaIo AgVmV Oa Ë¶mMo g§JV H$moZ EH$én
Am{U g§JV ~mOw à‘mUmV AmhoV.
H$nmV Pmboë¶m gd© g§JV ~mOwMo JwUmoËVa gwÜXm H$mT>m.
gmaIonUmMo Cn¶moOZ AmnUmg Hw$R>o AmT>iVo gmaIonUmMo Cn¶moOZ AmnUmg Hw$R>o AmT>iVo gmaIonUmMo Cn¶moOZ AmnUmg Hw$R>o AmT>iVo gmaIonUmMo Cn¶moOZ AmnUmg Hw$R>o AmT>iVo gmaIonUmMo Cn¶moOZ AmnUmg Hw$R>o AmT>iVo ?
B§Or{Z¶a Zo ~m§YUmè¶m B‘maVrÀ¶m nwT>rb ^mJmMo ZH$mem H$mT>bm. S>rQ>rnr Mo H$m‘ H$aUmè¶mZo
H§$ß¶wQ>a ‘Ü¶o AmH¥$Vr H$mT>wZ Ë¶mg ~°Za ~Z{dÊ¶mgmR>r EH$m à‘mUmV ‘moR>r Ho$br.\moQ>moJ«m\aZo
AZwnmVmÀ¶m {Z¶m‘mdéZ Ë¶m {MÌmg ‘moR>o Am{U chmZ H$éZ àtQ> H$mT>cr. {dkmZmMo
CnH$aUmMr AmH¥$Vr, ZH$meo ho à‘mUmV H$mT>coco AgVmV åhUOo ‘wi dñVw gmaIo AgVmV.

4

3

3

3

4

2

3

2.25

3

2.25

_wi cm§~r
H$_r Ho$cocr cm§~r-3

_wi é§Xr
H$_r Ho$cocr é§Xr-3
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gmaIonUmMr VnmgUrgmaIonUmMr VnmgUrgmaIonUmMr VnmgUrgmaIonUmMr VnmgUrgmaIonUmMr VnmgUr
Imbrb gma»¶m AmH¥$VrÀ¶m OmoS>rMo {Z[ajU H$am. Ë¶m§À¶m ~mOw ‘moOwZ g§JV ~mOw ‘Yrb
JwUmoËVa ‘m{hV H$am. g§JV H$moZ gwÜXm ‘m{hV H$am. Vwåhmbm H$m¶ {XgwZ ¶oVo. ?

(i)

(ii)

‘mJrb nmZmda {Xboë¶m AmH¥$VrÀ¶m AmYmamdéZ Imbrb V³Vm nwU© H$am.
g§JV ~mOw§Mo JwUmoËVag§JV ~mOw§Mo JwUmoËVag§JV ~mOw§Mo JwUmoËVag§JV ~mOw§Mo JwUmoËVag§JV ~mOw§Mo JwUmoËVa g§JV H$moZg§JV H$moZg§JV H$moZg§JV H$moZg§JV H$moZ

(i) Mm¡ag = 
1 1
2 2

= (90o,90o,90o,90o) = (90o,90o,90o,90o)

(ii) g‘ ŵO {ÌH$moZ  = 
2 2 2
3 3 3

= = (60o,60o,60o) = (60o,60o,60o)

(iii) Am¶V = 
2
3   = ......... (90o,90o,90o,90o) = (90o,90o,90o,90o)

(iv) H$mQ>H$moZ {ÌH$moZ = 
3
6  = ......... (......., ......., .......,) = (......., ......., .......,)

¶m CXmhaUmVrb àË¶oH$ OmoS>rV g§JV, ~mOwMo JwUmoËVa g‘mZ Amho Am{U g§JV H$moUmMr OmoS>r
g‘mZ Amho.
Xþgao CXmhaU KoD$Xþgao CXmhaU KoD$Xþgao CXmhaU KoD$Xþgao CXmhaU KoD$Xþgao CXmhaU KoD$
~mOwÀ¶m AmH¥$VrV XmoZ gmaIo {ÌH$moZ  ΔABC Am{U ΔADE  AmhoV. ¶mg AmnU ΔABC ~
ΔADE Ago {b{hVmo. ¶mg EH$‘|H$mda R>odbo AgVm Vwåhmcm
{XgwZ ¶oVo H$s, g§JV H$moZmMr OmoS>r g‘mZ AgVmV.
g§JV H$moZmMr OmoS>r g‘mZ AgVo.

(åhUOoM) A A∠ ≅ ∠

B D∠ ≅ ∠  (H$m?)
 C E∠ ≅ ∠  (H$m?)

1

1

2

2

2

2 2

3

3 3

3

2

3

2 3 3

4.5

4.5

3 6

4 8

5
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A B

C

D
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g§JV ~mOwMo JwUmoËVa g‘mZ AgVo.

(åhUOoM)
AB BC AC
AD DE AE

= =

{ÌH$moZmÀ¶m EH$énVoÀ¶m {Z¶‘mV Xþa Agcoë¶m dñVw§Mr C§Mr ‘m{hV H$aÊ¶mgmR>r H$go Cn¶moJr
nS>Vo CXmhaUmV nmhþ.

ñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aUñnï>rH$aU: EH$m OmJodéZ H$mhr Xþa A§Vamda
EH$ ‘wcJr VrÀ¶m g‘moarc Im§~mH$S>o {VMm
hmV VmR> H$éZ EH$ noÝgrc KoD$Z C^r Amho.
Vr VrÀ¶m hmVmVrc noÝgrccm Im~m§À¶m ~amo~a
YéZ AmH¥$VrV XmI{dcoco nm{hco. Ë¶mMr darc
CXm. er VwcZm Ho$ë¶mg

= 

noÝgrbrMr bm§~r, hmVmMr bm§~r Am{U Im§~mMo A§Va ‘moObo AgVm AmnU Im§~mÀ¶m C§MrMm
A§XmO bmdw eH$Vmo.

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

Vw‘À¶m hmVmZo EH$ ‘moOnÅ>r C^r YéZ hmV g‘moa gai H$am Am{U Vw‘À¶m
emioMr B‘maV PmH$Ê¶mMm à¶ËZ H$am.(B‘maVr nmgwZ Vw‘Mo A§Va gmoB©ñH$a
H$am)AmH¥$Vr H$mT>m Am{U emioÀ¶m B‘maVrÀ¶m C§MrMm A§XmO bmdm.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: ~mOwÀ¶m AmH¥$VrV Δ ABC ~ Δ PQR, Am{U 053C∠ = . ~mOw PR Am{U ∠P
‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Δ ABC ~ Δ PQR
Ooìhm XmoZ {ÌH$moU gmaIo AgVmV Ë¶m§Mo g§JV H$moZ g‘mZ AgVmV. Am{U
g§JV ~mOw à‘mUmV AgVmV.
PR
AC   =  

PQ
AB   ⇒  

PR
5  =  

2
4

 PR = 
2
4  × 5 = 2.5

nwÝhm ∠R = ∠C = 53o

d←⎯⎯⎯⎯⎯→
D←⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯ ⎯→

←
⎯

⎯
⎯

⎯
→

h

←
⎯

⎯
⎯

⎯
→

H

Q R

P

2

A

B C

54

3

Im§~mMr C§Mr
noÝgrcMr cm§~r
_wcr nmgwZ Im§~mMo A§Va

Im§ÚmMr cm§~r
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{ÌH$moUmVrb {VÝhr H$moZm§Mr ~oarO 180o AgVo
åhUOoM  ∠P + ∠Q + ∠R = 180o

        ∠P + 90o + 53o = 180o

       ∠P =180o – 143o = 37o

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: doJdoJù¶m ~mOw Agbobo XmoZ Mm¡ag
H$mT>m. Vo gmaIo Amho ho Vwåhr gm§Jw
eH$Vm H$m ? ñnï> H$am, Ë¶m§Mr
{n[a‘rVr Am{U joÌ\i Am{U
JwUmoËËma H$mT>m. Vw‘À¶m bjmV H$m¶
¶oVo ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 2 g|.‘r. Am{U 4 g§o.‘r. ~mOw
Agbobo XmoZ Mm¡ag H$mT>m. gd© ~mOw à‘mUmV AmhoV.

AB
PQ  = 

BC
QR  = 

CD
RS  = 

DA
SP  = 

2
4  = 

1
2

g§JV H$moZmÀ¶m gd© OmoS>çm  90o AmhoV.
Mm¡ag ABCD ~ Mm¡ag PQRS

ABCD Mm¡agmMr n[a‘rVr = 4 × 2 =  8 g|.‘r.
PQRS Mm¡agmMr n[a‘rVr  = 4 × 4 =  16 g|.‘r.

Ë¶mÀ¶m n[a‘rVrMo JwUmoËVa   = 8 : 16    =  1 : 2

ABCD Mm¡agmMo joÌ\i =  2 × 2 = 4 g|.‘r.2

PQRS Mm¡agmMo joÌ\i =  4 × 4 = 16 g|.‘r.2

Ë¶mÀ¶m joÌ\imMo JwUmoËVa =  4 : 16 = 1 : 4 = 12 : 22

= Mm¡agmÀ¶m g§JV ~mOwMo JwUmoËVa
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: OJ{XeZo PmS>mnmgwZ 1 ‘rQ>a A§Vamda

‘moOnÅ>rbm C ô Yê$Z PmS>mÀ¶m C§Mrbm
PmHw$U Ë¶mÀ¶m C§MrMm A§XmO bmdÊ¶mMm
à¶ËZ H o $bm Am{U AmH ¥ $VrV
XmI{dë¶mà‘mUo H$mT>br. PmS>mMo ‘moOnÅ>r
‘mn Ë¶m ‘moOnQ>Å>rda 85 g|.‘r. Amho.
Am{U Ë¶mÀ¶m nmgwZ PmS>mMo A§Va 15 ‘rQ>a Amho. PmS>mMr Iar C§Mr H$mT>m.

gmoS>dUwH$: AmH¥$VrdéZ  Δ OAB ~ Δ OCD
gma»¶m XmoZ {ÌH$moUmÀ¶m g§JV ~mOw à‘mUmV AmhoV.

A B

D C

2

2 P Q

S R

4

4

O A

B

C

D

g§JV ~mOwMo JwUmoÎma ho Ë¶mÀ¶m
n[a‘rVrÀ¶m JwUmoÎmacm g‘mZ AgVo
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∴  
OA
OC  = 

AB
CD  = 

OB
OD

∴  
1

15  = 
0.85
CD   ⇒  CD = 0.85 × 15 = 12.75 ‘r.

∴  PmS>mMr C§Mr  = 12.75 ‘r.
8.2 EH$gmaIm {dñVma8.2 EH$gmaIm {dñVma8.2 EH$gmaIm {dñVma8.2 EH$gmaIm {dñVma8.2 EH$gmaIm {dñVma:

H$Yr H$Yr AmnUmg AmH¥$Ë¶m ‘moR>çm H$amì¶m bmJVmV Am{U H$Yr H$Yr ZH$mem H$mT>Vm§Zm
bhmZ H$amì¶m bmJVmV. BW© àË¶oH$ g§X^m©V AmH¥$Ë¶m ‘wi AmH¥$Ë¶m gma»¶mM Agë¶m nm{hOo.
¶mMm AW© XaamoOÀ¶m {OdUmV AmnUmg ‘moR>çm qH$dm bhmZ gma»¶m AmH¥$Ë¶m H$mT>Uo
Amdí¶H$ Amho.Aem nÜXVrZo ‘moR>çm qH$dm bhmZ gma»¶m AmH¥$Ë¶m H$mT>ë¶mg Ë¶mg EH$
gmaIm {dñVma åhUVmV.
Imbrb {dñVma ABCD, Mo {Z[ajU H$am hm AmboImMm H$mJXmda H$mT>bobm Am¶V Amho.
àË¶oH$ {eamo[~§Xþ  A, B, C, D {MÝh ‘O’ nmgwZ OmoS>ë¶m AmhoV Am{U AZwH«$‘o A1, B1, C1 Am{U D1

n¶ªV XþßnQ> bm§~rZo dmT>dco Amho XoVo. Z§Va  A1, B1, C1, D1OmoS>ë¶mg Am¶V V¶ma hmoVmo. Omo
ABCD À¶m ~mOwg XmoZ nQ> ‘moR>m H$aVmo BWo  O  bm {dñVmamMo H|$Ðq~Xþ åhUVmV.

Am{U 
1OA

OA
 = 

2
1  = 2 bm ‘moO KQ>H$ ‘k’ åhUVmV.

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

1. AmboImÀ¶m H$mJXmda {ÌH$moU Am{U ‘moO KQ>H$ 3 Zo Ë¶mMm {dñVma H$mT>m.
¶m XmoÝhr AmH¥$Ë¶m gma»¶m AmhoV H$m Vo nhm ?

2. H$moUË¶mhr Xþgè¶m AmH¥$VrgmR>r nwT>o Ambobm ^mJ dmT>{dÊ¶mMm à¶ËZ H$am
Am{U ‘moO KQ>H$ 4.5 KoD$Z Mm¡ag H$mT>m. Vw‘À¶m bjmV H$m¶ ¶oVo ?

8.2.1 EH$ gma»¶m {dñVmamMr aMZm H$aUo8.2.1 EH$ gma»¶m {dñVmamMr aMZm H$aUo8.2.1 EH$ gma»¶m {dñVmamMr aMZm H$aUo8.2.1 EH$ gma»¶m {dñVmamMr aMZm H$aUo8.2.1 EH$ gma»¶m {dñVmamMr aMZm H$aUo
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: ‘moOnÅ>r Am{U H§$nmgÀ¶m ghmæ¶mZo {ÌH$moU

k = 2AgVm§Zm {dñVmamMr aMZm H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$:
nm¶arnm¶arnm¶arnm¶arnm¶ar 1: Δ PQR H$mT>m Am{U {dñVmamMm

H|$Ðq~Xþ C {ZdS>m Omo {ÌH$moUmda
Zmhr. {ÌH$moZmMm  n«Ë¶oH$ {eamoq~Xþ
C nmgwZ OmoS>m Am{U g‘moa dmT>dm 0 1 2 3 4 5 6

1

2

3

4

A B

CD A1

B1

C1D1
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nm¶arnm¶arnm¶arnm¶arnm¶ar 2: H§$nmgmÀ¶m ghmæ¶mZo VrZ q~Xþ P1,
Q1Am{U R1 [aVrZo dmT>dm H$s,
CP1 = k (CP) = 2 CP

CQ1 = 2 CQ

CR1 = 2 CR

nm¶arnm¶arnm¶arnm¶arnm¶ar 3: P1Q1, Q1R1 Am{U R1P1

OmoS>m   bjmV¿¶mΔ P1Q1R1 ~ Δ
PQR

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 8.1

1. Vwåhr amoO dmnaUmè¶m 5 EH$én OmoS>¶m§À¶m dñVw§Mr Zm§do {bhm.
2. (a)  XmoZ EH$ én AmH¥$Ë¶m H$mT>m Ë¶m gma»¶m Amho H$m nhm ?  ñnï> H$am

(b)  XmoZ gmaIo AmH$ma ¿¶m, Oa Vwåhr Ë¶mg dmQ>moio [\a{dë¶mg [H§$dm Ë¶mn¡H$s EH$
PQ>³¶mZo hb{dë¶mg gmaIonUm amhVmo H$m ho nmhm Am{U ñnîQ> H$am ?

3. Oa  Δ ABC  ≅  Δ NMO EH$én H$moZm§Mr ~mOw§Mr Zm§do {bhm
4. Imbrb {dYmZ gË¶ Amho H$m gm§Jm.H$maUo ñnï> H$am.

(i) àË¶oH$ 3 g§o.‘r. ~mOw Agbobo XmoZ Mm¡ag Ë¶mn¡H$s EH$ 45o dmQ>moio [\a{dë¶mg
EH$én AgVmV.

(ii) H$U© 5 g|.‘r. AgUmao XmoZ H$mQ>H$moZ {ÌH$moU EH$én AgVmV.
(iii) n«Ë¶oH$s 4 go§.‘r. {ÌÁ¶m Agbobo XmoZ dVw©i EH$én AgVmV.
(iv) àË¶oH$s 4 go.‘r. ~mOw Agbobo XmoZ g‘ ŵO {ÌH$moZ  Δ ABC Am{U Δ LHN EH$én

ZmhrV.
(v) ~hþ̂ wOrMo AmaemVrb n«{Vq~~ ho ‘wi AmH¥$Vrbm EH$én AgVmV.

5. Mm¡agmH$ma q~Xþ H$mJXmda EH$ ~hþ̂ wO H$mT>m. {d{dY {XoeoZo EH$én AmH¥$Ë¶m H$mT>m.
Am{U Ë¶m§Mo à{Vq~~ gwÜXm H$mT>m.

6. AmboImMm H$mJXmMm dmna H$éZ Am¶V H$mT>m Am{U gma»¶m AmH¥$VrMr aMZm H$am. Ë¶m
XmoÝhrÀ¶m joÌ\imMr ‘m{Vr K§oD$Z Ë¶mÀ¶m JwUmoËVamMr VwbZm g§JV ~mOwÀ¶m JwUmoËVamer
H$am.

P Q

R

C

P Q

R

C

P1 Q1

R1
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7. {VaH$g CVaV Agboë¶m bmoI§S>rGudder Mo dOZ
Wm§~{dÊ¶gmR>r AmH¥$VrV XmI{dë¶mà‘mUo 7 Im§~mMm
dmna Ho$bm Amho. Oa àË¶oH$ XmoZ Im§~mVrb A§Va
EH$ ‘rQ>a AmU eodQ>À¶m Im§~mMr C§Mr 10.5 ‘r.Amho.
Im§~m§Mr C§Mr ‘m{hV H$am.

8. {VZ {‘Q>a C§Mr Agboë¶m Cä¶m Im§~m nmgwZ 5 ‘r Xþa C ô Amho gwYmZo B‘maVrÀ¶m
‘mJÀ¶m Im§~mMo {Z[ajU H$obo AgVm B‘maVrMm e§oS>m {eIa Am{U Im§~mMo Q>moH$ EH$m
aofo‘Ü¶o Amho. Oa Im§~ Am{U B‘maVr‘Yrb \aH$ 10 ‘rQ>a Amho. Va B‘maVrÀ¶m C§MrMm
A§XmO bmdm.  [BWo gwÜmmMr C§Mr gmoS>br Amho.]

9. H$moUË¶mhr ‘mnmMo Mm¡H$moZ H$mT>m ‘moOnÅ>r KQ>H$ 3 Mm {dñVmamMr aMZm H$am. Ë¶mÀ¶m
g§JV ~mOwMr ‘moOZr H$éZ Vo gma»¶m AmhoV H$s Zmhr nS>Vmi H$am.

8.3 g‘‘rVrg‘‘rVrg‘‘rVrg‘‘rVrg‘‘rVr
Imbrb {MÌm§H$S>o ~Km. Ë¶mg AmnU ‘YmVwZ AMwH$ KS>r Ho$br AgVm àË¶oH$ {MÌmMm EH$ ̂ mJ
Xwgè¶m ^mJmda V§VmoV§V OwiVmo.

Aem {MÌm§Zm AmnU H$m¶ åhUVmo ? AmH¥$VrVrb aofm Á¶mnmgwZ AmnU Ë¶m AmH¥$VrMr KS>r
Ho$br AgVm Ë¶mMm AYm© ^mJ Xþgè¶m AÜ¶m© ^mJmer V§VmoV§V OwiVmo. ¶m aofobm H$m¶ åhUVmV
? Vwåhr ‘mJrb dfm©Mo AmH¥$Ë¶m naV Jmoim H$am.
¶mg g‘‘rVr AmH¥Ë¶m åhUVmV Am{U Or aofm Ë¶mg XmoZ g‘mZ AMwH$ nUo {d^mJVo ¶mbm
g‘‘rVr aofm åhUVmV.

    ho H$am    ho H$am    ho H$am    ho H$am    ho H$am [[ ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
Imbrb AmH¥$Ë¶mÀ¶m e³¶ g‘‘rVr aofm H$mT>m.

1 m

10
.5

 m
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Amnë¶m g^modVr Agboë¶m Imbrb g‘‘rVr {S>PmB©Z Mo {Z[ajU H$am.

ho gd© ZH$meo doJdoJù¶m g‘‘rVr aofm§À¶m àH$mamnmgwZ CËnÝZ Pmbr Amho.
BWo Hw$Í¶m§Mo Moham \moQ>moÀ¶m VwH$S>çmdéZ nwU©nUo g‘‘rVr Amho. Vwåhr
‘Ü¶^mJr Agbobr C^r aofm nm{hbr H$m ?

¶mbmM g‘‘rVr aofm qH$dm Amagmaofm åhUVmV.
¶m g‘‘rVrbm namdV©Z g‘‘rVr qH$dm Amagm g‘‘rVr AmnU åhUVmo.
CXmhaUmV… Q>oH$S>rMo nmÊ¶mV namdV©Z KoD$ hr gwÜXm namdV©Z g‘‘rVr
Amho. Am{U aofm g‘‘rVr hr Vr Q>oH$S>r Am{U nmÊ¶mVrb
à{Vq~~ ¶mg doJir H$aUmar AmS>dr aofm Amho. hr nwU© nUo
g‘‘rVr Zgw eH$Vo H$maU nmÊ¶mMm Vi ̂ mJmMm ImbMm ̂ mJ
Añnï> Amho.
8.3.1 ^«‘U^«‘U^«‘U^«‘U^«‘Uoo oo o g‘‘rVr g‘‘rVr g‘‘rVr g‘‘rVr g‘‘rVr
Imbrb g‘‘rVr aofm§Mo {Z[ajU H$am.

doJdoJù¶m ŵ‘rVrb AmH¥$Ë¶m§Zm g‘‘rVr A§jm§Mr g§»¶m doJdoJir AgVo. darb {Xbobr
àË¶oH$ AmH¥$Vr doQ>moio [\adm.

SCERT T
ELA

NGANA



^w {‘Vr¶ AmH ¥ $ Ë¶m §Mm em oY bmdU o^ w {‘Vr¶ AmH ¥ $ Ë¶m §Mm em oY bmdU o^ w {‘Vr¶ AmH ¥ $ Ë¶m §Mm em oY bmdU o^ w {‘Vr¶ AmH ¥ $ Ë¶m §Mm em oY bmdU o^ w {‘Vr¶ AmH ¥ $ Ë¶m §Mm em oY bmdU o 197

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Ë¶m§À¶m H|$ÐmdéZ EH$ nwU© doQ>moir \oar nwU© Ho$ë¶mZ§Va {H$Vr doim {VÀ¶m ‘wi énmV ¶oWo ‘m{hV
H$am.
CXmhaUmV Am¶Vmbm XmoZ aofm qH$dm g‘‘rVr Aj AgVmV. Ooìhm H|$ÐmnmgwZ Ë¶mg AmnU
doQ>moir [\a{dbo AgVm Ë¶mMo én ‘wi énmgmaIo XmoZXm {XgVo. ¶m g§»¶obm «̂‘ZmMm H«$‘
åhUVmV.
Vw‘Mr ‘m{hVr Imbrb V³Ë¶mV {bhm.
g‘pìX ŵO {ÌH$moZ g‘‘rVrÀ¶m ‘wi énm§V {Xgcocr «̂‘UmMm H«$‘

Ajm§Mr g§»¶m g§»¶m
g‘pìX ŵO {ÌH$moZ ............... ............... ...............

Am¶V 2 2 2

g‘ ŵO {ÌH$moZ ............... ............... ...............

Mm¡ag ............... ............... ...............

dVw©i ............... ............... ...............

{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
1. ŵ‘rVr¶ AmH¥$Ë¶m§Mm «̂‘ZmMm H«$‘ Am{U g‘‘rV Ajm§Mr g§»¶m ¶m‘Ü¶o H$m¶ g§~§Y

Amho.?
2. {Z¶‘rV ~hþ̂ wOrbm {H$Vr g‘‘rVr Aj AgVmV ? {Z¶‘rV ~hþ̂ wOrÀ¶m EHw$U ~mOw

Am{U «̂‘UmMm H«$‘ ¶m‘Ü¶o H$mhr g§~§Y Amho H$m ?

8.3.2 q~Xþ g‘‘rVrq~Xþ g‘‘rVrq~Xþ g‘‘rVrq~Xþ g‘‘rVrq~Xþ g‘‘rVr
~mOwÀ¶m AmH¥$VrMo {Z[ajU H$am ¶m‘Ü¶o g‘‘rVr aofm Amho H$m ? ¶m‘Ü¶o g‘‘rVr aofm amhV
Zmhr n§aVw Xwgè¶m àH$maMr g‘‘rVr AgVo. ¶m AmH¥$Vrbm Vwåhr daÀ¶m ~mOwZo [H§$dm ImbÀ¶m
~mOwZo nm{hbo AgVm Vr gmaIr {XgVo.åhUOo H$moUË¶mhr XomZ {déÜX
{XeoV nm{hbo AgVm. gmaIrM {XgVo ¶mbmM q~Xþ g‘‘rVr åhUVmV.Vwåhr
AmH¥$VrH$S>o nm{hbo AgVm Vwåhmg {XgwZ ¶oVo H$s, Ë¶mÀ¶m àË¶oH$
^mJmg EH$ gma»¶m q~Xþ Amho. Vwåhr Ë¶mÀ¶m ‘Ymo‘Y EH$ aofm H$mT>br
Va Vr AmH¥$Vr bm XmoÝhr ~mOwbm g‘mZ A§Vamda H$mnVo. AOwZ H$mhr
H|$ÐmdéZ aofm H$mTw>Z nS>Vmim H$éZ nhm.
AmVm ¶m AmH¥$Vrbm q~Xþ g‘‘rVr Amho. AmnU B§J«Or AjmamMo {Z[ajU H$éZ Ë¶mg {~§Xþ
g‘‘rVr gwÜXm Amho. ho {Z{ajUmg ¶oVo.

X H  I  S N Z
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à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.

1. Imbrb n¡H$s H$moUË¶m AmH¥$Ë¶mg q~Xþ g‘‘rVr Amho AmoiIm

2. darc H$moUË¶m AmH¥$Ë¶m‘Ü¶o g‘‘rVr AmhoV ?

3. Vwåhr aofm g‘‘rVr Am{U {~§Xþ g‘‘rVr ‘Yrb Agboë¶m g§~§Ymbm
H$m¶ åhUw eH$Vm.?

8.3.3 g‘‘rVrMo Cn¶moOZg‘‘rVrMo Cn¶moOZg‘‘rVrMo Cn¶moOZg‘‘rVrMo Cn¶moOZg‘‘rVrMo Cn¶moOZ

• OmñV dñVw‘Ü¶§o AmnU H$‘rV H$‘r H$moUË¶m g‘‘rVrMmEH$ àH$mao dmnaVmo.
• OmñVrV OmñV CnH$amUmZr CËnËVr Ho$coco CËnmX g‘‘rVr AmhoV ho CËnmXZ dmT>dVo.
¶m Z‘wÝ¶mMo {Z[ajU H$am¶m Z‘wÝ¶mMo {Z[ajU H$am¶m Z‘wÝ¶mMo {Z[ajU H$am¶m Z‘wÝ¶mMo {Z[ajU H$am¶m Z‘wÝ¶mMo {Z[ajU H$am

¶m Vwåhmbm Hw$R>o AmT>iVmV ? ¶m AmH¥$Ë¶m AmnUmg \aerÀ¶m ZH$memV {dUboë¶m H$mnS>mÀ¶m
a§JrV {MÌmV BË¶mXrV AmT>iVmV ho Z‘wZo H$go V¶ma hmoVmV.?
ho Z‘wZo EH$én AmH¥$Ë¶m qH$dm AmaemMo à{Vq~~ gd© {XeoZo AmOw~mOwbm joÌ\imV ngéZ
EH$‘oH$mda Z ¶oVm qH$dm g§mY Zo  R>odVm ‘m§S>Ur Ho$ë¶mg V¶ma hmoVmV Ë¶mbmM Q>oñgrboímZ
åhUVmV.
hr AmH¥$VrMr gw§XaVm dmT>dVmV. Vr g§nwU© g‘‘rVr Amho H$m ?
‘wb ŵV AmH¥$Ë¶m Á¶mMm dmna Q>oñgrboeZ V¶ma H$aÊ¶mR>r hmoVmo Vr  g‘‘rVr Amho H$m ?

‘wb^wV /  R>am{dH$ AmH¥$Vr
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Vwåhmg {XgwZ ¶oVo H$s, \³V H$mhr Z‘wZo nwU©nUo g‘‘rVr Amho AmH¥$Vr (b) Am{U BVam§‘Ü¶o
H$moUVmhr g‘‘rVr nwU© Zmhr AmH¥$Vr (a)‘wb ŵV AmH¥$Vr R>am{dH$ AmH¥$Vr g‘‘rVr AmhoV.
Imbrb Q>oñgrboeZ Mo nwÝhm {Z[ajU H$am.
¶m Q>oñgrboeZ ‘Ü¶o dmnabobo ‘wb ŵV én H$moUVo Vo AmhoV ?

Vw‘À¶m bjmV ¶oVo H$s, Q>oñgrboeZ H$mT>Ê¶mgmR>r AYm© Am¶V, AYm©Mm¡ag, Mm¡ag Am{U
g‘ ŵO {ÌH$mUo, AY© g‘ ŵO {ÌH$moU ¶m ‘wb ŵV AmH$mamMm dmna hmoVo. ~hþVoH$ Q>oñgrboeZ ¶m
AmH$mam déZM H$mT>VmV.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 8.2

1. ‘moR>o Agboë¶m B§J«Or ‘wimjam§Zm H$mnwZ Vw‘À¶m d{hV {MH$Q>dm. àË¶oH$ AjamgmR>r
e³¶ Agë¶mg g‘‘rVr aofm H$mT>m.
(i) {H$Vr Ajam§Zm aofr¶ g‘‘rVr ZgVo ?
(ii) {H$Vr Ajam§Zm EH$ aofm g‘‘rVr AgVo ?
(iii) {H$Vr Ajam§Zm pìXaofm g‘‘rVr AgVo ?
(iv) {H$Vr Ajam§Zm XmoZ nojm OmñV aofm g‘‘rVr AgVo ?
(v) {H$Vr Zm «̂‘Z g‘‘rVr AgVo ?
(vi) Ë¶mn¡H$s {H$Vrbm {§~§Xþ g‘‘rVr AgVo ?

2. Imbrb AmH¥$Ë¶mgmR>r aofm g‘‘rVr H$mT>m. Ë¶mn¡H$s {H$VtZm q~Xþ g‘‘rVr Amho. AmoiIm
Ë¶m aofm g‘‘rVr Am{U {~§Xþ g‘‘rVr ‘Ü¶o H$mhr VmËn¶© Amho H$m ?
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3. H$‘rV H$‘r EH$ aofm g‘‘rVr Agboë¶m Ë¶mÀ¶m n¥îR>mgmo~V H$mhr Z¡g{J©H$ dñVw§Mr Zm§do
{bhm.

4. VrZ Q>o³gboeZ H$mT>m Am{U Vw‘À¶m Q>oñgboeZ da dmnaboë¶m ‘wb ŵV AmH$mamMr Zmdo Úm.
AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.
• AmH$ma ho EH$én AgVo Ooìhm Ë¶m§Mo én Am{U AmH$ma gmaIm AgVmo.
• AmH$ma ho EH$én AgVo Ooìhm Vo EH$mM énmV AgwZ dJodoJi¶m AmH$mamV

AgVmV.
• VrZ Q>oñgmboeZ H$mT>m Am{U Vw‘À¶m Q>oññmboeZ da dmnaboë¶m ‘wb ŵV

énmMr Zmdo Úm.
• Ooìhm AmnU EH$ énmg/gma»¶m énmg/ PQ>H$m XoD$Z CKS>Vmo, KgadVmo

di{dVmo Voìhm Ë¶mMo gmaIonU gmaIoM amhmVmo.
• AmH¥$Vrbm g‘‘rVr AgVo qH$dm ZgVo
• AmH¥$Vrbm EH$ nojm OmñV g‘‘rVr AgVo.
• g‘‘rVr {VZ àH$maMo AmhoV. aofm g‘‘rVr, «̂‘U g‘‘rVr Am{U q~Xþ

g‘‘rVr
• «̂‘U g‘‘rVr ‘Ü¶o AmH¥$Vr H|$Ð^modVr Aem àH$mao {’$aVo H$s, Vr ‘wi

AmH¥$VrgmaIr XmoZ VrZXm {XgVo.gma»¶m {XgUmè¶m EHw$U doiobm H«$‘
åhUVmV.

• àVbmg gmY Z XoVm qH$dm EH$‘|H$mda Z ¶oVm ^aÊ¶mgmR>r dma§dmaVm
¶oUmè¶m AmH¥$VrZo ~Z{dboë¶m Z‘wÝ¶mbm Q>oñgboeZ åhUVmV.

• gma»¶m AmH¥$Vr§Zm dmT>dë¶mg qH$dm H$‘r Ho$ë¶mg ¶m nÜXVrbm {dñVma
Ago åhUVmV.

^«‘U H$aUmam ^hþ^wOr^«‘U H$aUmam ^hþ^wOr^«‘U H$aUmam ^hþ^wOr^«‘U H$aUmam ^hþ^wOr^«‘U H$aUmam ^hþ^wOr
n ~mOw Agcoë¶m H«$‘ ~hŵ wOrcm H$mT>Ê¶mgmR>r Imcrc nÜXVrMm
Cn¶moJ hmoVmo.

nwU© «̂‘U H$éZ nwd© ñWrVrV AmUwZ AmdS>Ë¶m AmH¥$Ë¶m H$mTw> eH$Vmo.
«̂‘UmMm H$moZ ‘m{hV H$aÊ¶mgmR>r 3600 cm AmH¥$Vr dma§dma ¶oUmè¶m

g§»¶oZo ^mJë¶mg ‘m{hV hmoVo. Imcrc AmH¥$VrV dma§dma ¶oUmar g§»¶m 8 Amho..

Oa Mm¡ag KoVcm AgVm. Ë¶mMm EH$ {eamoq~Xþ {’$adwZ Am{U Ë¶mMm H$U© Am{U ‘Ü¶ q~Xþ
{’$a{dë¶mg H$moUVr AmH¥$Vr V¶ma hmoV.
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9.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

Xode©bm ñdV…Mo Ka ~m§YÊ¶mgmR>r ßbm°Q> {dH$V ¿¶m¶Mo hmoVo.Ë¶m§Zr nm{hboë¶m H$mhr AmH$mamMo
ßbm°Q> Imbr {Xbobo Amho

(a) (b) (c)

AmH¥$Vr. 9.1

ßb°Q> (a)  ho g‘b§~ Mm¡H$moZmÀ¶m AmH$mamMo Amho.ßbm°Q> (b) ho Mm¡H$moZmÀ¶m AmH$mamMo Amho. (c) ho
n§M ŵO AmH$mamMo Amho. OmJoda Ë¶m§Mo Ka ~m§Ym¶Mo hmoVo åhUwZ Aem AmH¥$Ë¶mMo joÌ\i Ë¶mbm
‘m{hV H$am¶Mo Amho.

Am¶V, Mm¡ag, g‘m§Va ŵO Mm¡H$moZ, {ÌH$moU Am{U g‘ ŵO Mm¡H$moZmMo joÌ\i H$go
‘m{hV H$amdo ho AmnU {eH$bobo AmhmoV. Va AmnU ¶m nmR>mV g‘b§~ Mm¡H$moZ, Mm¡H$moZ, dwV©i
Am{U ìX¡{ÌÁ¶m dwV©iI§S>II Mo joÌ\i H$go ‘m{hV H$amdo ho {eH$Uma AmhmoV.Va AmnU
gwéadmVrbm Am¶V, Mm¡ag, g‘m§Va ŵO Mm¡H$moZ Am{U g‘ ŵO Mm¡H$moZmÀ¶m joÌ\imMr
COiUr H$é ¶m.

àV{c¶ AmH¥$Ë¶m§Mo joÌ\iàV{c¶ AmH¥$Ë¶m§Mo joÌ\iàV{c¶ AmH¥$Ë¶m§Mo joÌ\iàV{c¶ AmH¥$Ë¶m§Mo joÌ\iàV{c¶ AmH¥$Ë¶m§Mo joÌ\i

YS>mYS>mYS>mYS>mYS>m 9
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6 cm

4 cm

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

1. Imbrb AmH¥Ë¶m§Mo joÌ\i ‘m{hV H$am.

(i) (ii) (iii)

(iv) (v) (vi)

AmH¥$Vr. 9.2

2. Imbr V³Ë¶mV H$mhr n«V{b¶ AmH¥$Ë¶m§Mo ‘mn {Xbobr AmhoV. Vo nwU© Zmhr
Amho Va gwQ>bobr ‘m{hVr {bhm.

                AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr ‘mn          joÌ\imMo gwÌ‘mn          joÌ\imMo gwÌ‘mn          joÌ\imMo gwÌ‘mn          joÌ\imMo gwÌ‘mn          joÌ\imMo gwÌ

                                                Mm¡ag Mm¡agmMr ~mOw A = ~mOw×~mOw ...............
15 g|.‘r.

                                               Am¶V bm§~r = 20 g|.‘r. A = l × b 280g|.‘r.2

é§Xr = ..........

                         {ÌH$moU nm¶m = 5 g|.‘r. A =  ......... 60g|.‘r.2

C§Mr = ...........

                                         g‘m§Va ŵO C§Mr = 7.6g|.‘r. A = b ×  h 38g|.‘r.2

nm¶m =  ..............

                                              g‘ ŵO d1 = 4 g|.‘r. ................ ...............

d2 = 3 g|.‘r.

4 cm

5 cm

4 cm

7 cm

5 cm

5 cm

5 cm

5 cm14 cm

20 cm

h

h

b

b

d1
d2

{Xbobr AmH¥ $VrMo{Xbobr AmH¥ $VrMo{Xbobr AmH¥ $VrMo{Xbobr AmH¥ $VrMo{Xbobr AmH¥ $VrMo
j oÌ\j oÌ\j oÌ\j oÌ\j oÌ\iiiii

Mm¡H$moZ

Mm¡H$moZ

3 cm

4 c
m

3 cm

4 c
m
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9.1 g‘b§~ Mm¡H$moZmMo joÌ\ig‘b§~ Mm¡H$moZmMo joÌ\ig‘b§~ Mm¡H$moZmMo joÌ\ig‘b§~ Mm¡H$moZmMo joÌ\ig‘b§~ Mm¡H$moZmMo joÌ\i

‘oZ amoS> À¶m Odi Hw$‘ma Mm ßbm°Q> Amho. (AmH¥$Vr 9.3)Ë¶mÀ¶m ßbm°Q> À¶m ~mOwbm doJio
Am¶VmH$ma ßbm°Q> AmhoV. Ë¶mÀ¶m ßbm°Q> bm \³V EH$ g‘m§Va ~mOwMr OmoS>r Amho. åhUOoM
g‘b§~ Mm¡H$moZmÀ¶m AmH$mamMo Amho. ¶mMo joÌ\i Vwåhr ‘m{hV H$é eH$Vm H$m ?

(i) (ii)
Fig. 9.3

AmH¥$Vr 9.3 (i)‘Yrb ßbm°Q> À¶m {eaom{~Xþbm Zm§do XoD$ CE ⊥ ABH$mT>ë¶mZo Ë¶m ßbm°Q> Mo XmoZ ̂ mJ
hmoVmV EH$ Am¶VmH$ma Am{U Xþgam {ÌH$moUr¶ AmH$mamMo (Oo H$s H$mQ>H$moZ {ÌH$moU Amho.)ho
AmH¥$Vr  9.3 (ii) ‘Ü¶o XmI{dë¶m à‘mUo

   Δ ECBMo joÌ\i =       h ×  c =   

×

 12 ×  10 = 60 ‘r2

 ADCE Am¶VmMo joÌ\i = AE × AD = 20 × 12 = 240 ‘r2

 ABCD g‘b§~ Mm¡H$moZmMo joÌ\i = Δ  ECBMo joÌ\i +  ADCE Am¶VmMo joÌ\i
= 60 + 240 = 300 ‘r2
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XmoÝhr joÌ\i {‘idwZ AmnU joÌ\i ‘m{hV H$é eH$Vmo.
∴ABCD Mo joÌ\i =  ADCEjoÌ\i + ECB Mo joÌ\i

= (h ×  a) + 
1
2 (h ×  c)

= h(a +  
1
2 c)

= h 
2a c

2
+⎛ ⎞

⎜ ⎟⎝ ⎠

= h
2a c

2
+⎛ ⎞

⎜ ⎟⎝ ⎠   = 
h
2 (a + a + c)

=
1
2 h (a + b) (∵  c + a = b)

=
1
2 C§Mr (g‘m§Va ~m§OwMr ~oarO)

darb g‘rH$aUmV h, bAm{U a Mr qH$‘V R>oD$Z

 ABDE Mo joÌ\i  = 
1
2 h (a  + b)

= 
1
2  × 12 × (30 + 20) = 300 y‘r2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU1: ¶oWo Ioim¶À¶m ‘¡XmZmMr AmH¥$Vr Amho. ¶m Ioim¶À¶m ‘¡XmZmMo joÌ\i ‘m{hV
H$am.

AmH¥$Vr. 9.4

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: ¶oWo AmnU AmH¥$Vrbm EH$ Am¶V Am{U EH$ {ÌH$moUm‘Ü¶o {d^mJw eH$V Zmhr.
Ë¶m EodOr AmnU ¶oW o EH$ Am¶V Am{U Xm oZ {ÌHo $mU {d^mJw
eH$Vmo.DE AB⊥ Am{U CF AB⊥ . AmVm g‘b§~ Mm¡H$moZ ABCD VrZ ̂ mJm‘Ü¶o
{d^mJë¶m Jobm Amho. EH$ Am¶V DEFC Am{U Xþgao XmoZ {ÌH$moU  ADEΔ
Am{U  CFBΔ .

OoWo h = 12
a = 20
b = 30

A F BE

D

h

b

b
a

C

c d

AD  = EC  = h

AE  = a, AB  = b
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g‘b§~ Mm¡H$moZABCD MojoÌ\i=ADEMo joÌ\i + DEFC Am¶VmMo joÌ\i + CFB Mo joÌ\i

= (
1
2

×  h ×  c) + (b ×  h) + (
1
2

×  h ×  d)

= h 1 1c b d
2 2

⎡ ⎤+ +⎢ ⎥⎣ ⎦

= h
c 2b d

2
+ +⎡ ⎤

⎢ ⎥⎣ ⎦

= h c b d b
2

+ + +⎡ ⎤
⎢ ⎥⎣ ⎦

= h
a b

2
+⎡ ⎤

⎢ ⎥⎣ ⎦
  (  c + b + d = a)

åhUwZ AmnU g‘b§~ Mm¡H$moZmÀ¶m joÌ\imMo gwÌ Imbrb à‘mUo {bhþ eH$Vmo.

= C§Mr

=
1
2 X XmoZ g‘m§Va ~mOw‘Yrc A§VaX( g‘m§Va ~mOw§Mr ~oarO)

 H¥$Vr H¥$Vr H¥$Vr H¥$Vr H¥$Vr
1. 9.5 (i) ‘Ü¶o XmI{dboë¶m à‘mUo AmboI H$mJXmda WXYZ
g‘b§~ Mm¡H$moZ H$mT>m. Am{U Ë¶mbm H$mnm.

2. AmH¥$Vr 9.5 (ii) à‘mUo ~mOw XY bm KS>r H$éZ Ë¶mMm
‘Ü¶q~Xþ ‘m{hV H$am d Ë¶mbm A  Zmd Úm.

3. Ë¶mda AZ aofm H$mT>m.

a

b

W X

YZ

h

AmH¥$Vr. 9.5
(i)

W X

YZ

A

AmH¥$Vr. 9.5
(ii)

g_m§Va ~mOwMr ~oarO
2

[ ]
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4. ZAdéZ WXAZ g‘b§~ Mm¡H$moZmbm
XmoZ ^mJmV H$mnm. AmH¥$Vr 9.5 (iii)
à‘mUo ΔZYA bm R>odm, OoWo AY bm
AX da Aem [aVrZo R>odm H$s ‘Y’ hm
‘X’er V§VmoV§V Owim¶bm nm{hOo.
Amnë¶mbm ΔWZB {‘iVo.

‘moR>çm {ÌH$moUmÀ¶m nm¶mMr bm§~r
{H$Vr Amho.? AmH¥$Vr 9.5 (iii) ‘Yrb {ÌH$moUmÀ¶m joÌ\imgmR>r g‘rH$aU {bhm.

5. {ÌH$moU WZB Mo joÌ\i Am{U g‘b§~ Mm¡H$moZ  WXAZ Mo joÌ\i g‘mZ Amho. Vo H$go?
g‘b§~ Mm¡H$moZ WXAZ Mo joÌ\i = {ÌH$moU WZB Mo joÌ\i

= 
1
2  C§Mr × nm¶m = 

1
2  × h × (a + b)

gwMZmgwMZmgwMZmgwMZmgwMZm : AmboI H$mJXmda EH$H$ Mm¡agm§Mr ‘moOUr H$éZ joÌ\imMr VnmgUr H$am.

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

1. Imbrb g‘b§~ Mm¡H$mZmMo joÌ\i ‘m{hV H$am.

AmH¥$Vr.9.6 (i)
2. g‘b§~ Mm¡H$mZmMo joÌ\i16g|.‘r.2Amho. EH$m g‘m§Va ~mOwMr bm§~r 5

g|.‘r. Amho. Am{U Ë¶m XomZ g‘m§Va ~mOw ‘Yrb A§Va 4 g|.‘r. Amho. Va
Xþgè¶m g‘m§Va ~mOwMr bm§~r ‘m{hV H$am ? ¶m g‘b§~ Mm¡H$moZmbm AmboI
H$mJXmda H$mT>Ê¶mMm à¶ËZ H$am Am{U joÌ\imMr VmngUr H$am.

3. ABCD ho g‘m§Va ŵO Mm¡H$moZ Amho. Ë¶mMm úmoÌ’$i 100
Mm¡ag g§|.‘r. Amho. g‘m§Va ŵO Mm¡H$moZmÀ¶m AmV ‘Ü¶o P
hm EH$ q~X Amho( AmH¥$Vr nhm) Va ‘mhVr H$am ΔAPBMo
úmoÌ’$i + ΔCPD Mo úmoÌ’$i

10 g|‘r

5g|‘r

9 g|‘r

7 g|‘r

Fig. 9.5 (iii)

W X B

Z

A

a b

h

(Y) (Z)

8 g|‘r

6 g|‘r

AmH¥$Vr.9.6 (ii)

D C

BA

P
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gmoS>{dbobr CXmhaUogmoS>{dbobr CXmhaUogmoS>{dbobr CXmhaUogmoS>{dbobr CXmhaUogmoS>{dbobr CXmhaUo
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: EH$m g‘b§~ Mm¡H$mZmMr g‘m§Va ~mOwMr bm§~r 9 g|.‘r. Am{U 7 g|.‘r.

Amho. Ë¶mÀ¶m ‘Yrb A§Va 6 g|.‘r. Amho. g‘b§~ Mm¡H$moZmMo joÌ\i ‘m{hV
H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va
~mOw§Mr bm§~r 9 g|.‘r. A[U
7 g|.‘r. Amho. Va Ë¶m
g‘m§Va ~mOwMr bm§~rMr ~oarO
(9 + 7) g|.‘r. = 16g|.‘r.
Ë¶m‘Yrb A§Va = 6g|.‘r.

g‘b§~ Mm¡H$moZmMo joÌ\i = 
1
2 (g‘m§Va ~mOwMr bm§~rMr ~oarO ) × (Ë¶m ‘Yrb A§Va)

                  =  (
1
2  ×  16 ×  6) g|.‘r.2

                  =  48g|.‘r.2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: g‘b§~ Mm¡H$mZmMo joÌ\i 480g|.‘r.2Amho. EH$ g‘m§Va ~mOwMr bm§~r 24g§o.‘r.
Amho. Am{U g‘m§Va ~mOw ‘Yrb A§Va 8g|.‘r. Amho . Va Xþgè¶m g‘m§Va
~mOwMr bm§~r ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : g‘m§Va ~mOw ‘Yrb EH$ ~mOw = 24g|.‘r.
Xþgè¶m g‘m§Va ~mOwMr bm§~r ‘x’ g|.‘r. g‘Ow
VgoM g‘b§~ Mm¡H$moZmMo joÌ\i = 480 g|.‘r.2

g‘m§Va ~mOw ‘Yrb A§Va = 8 g|.‘r.
∴  g‘b§~ Mm¡H$moZmMo joÌ\i

=  
1
2

×  (g‘m§Va ~mOwÀ¶m bm§~rMo ~oarO) ×  (Ë¶m‘Yrb A§Va)

∴ 480 =
1
2

×  (24 + x) × 8

⇒ 480 = 96 + 4x

⇒ 480 − 96 = 4x

⇒ 4x = 384

⇒             x =
384

4   =  96 g|.‘r.

9cm

7cm

6cm
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va ~mOwÀ¶m bm§~rMo JwUmoËVa 4:1Amho. Ë¶m ‘Yrb
A§Va 10 g§o.‘r. Amho. Oa g‘b§~ Mm¡H$moZmMo joÌ\i 500 g|.‘r.2.Va g‘m§Va
~mOw§Mr bm§~r ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘b§~ Mm¡H$moZmMo joÌ\i = 500g|.‘r.2

g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va ~mOw ‘Yrb A§Va  =10 cm
g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va ~mOwMr bm§~rMo JwUmoËVa = 4 : 1
g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va ~mOw§Mr bm§~r 4x go.‘r Am{U x g|.‘r. g‘Ow

g‘b§~ Mm¡H$moZmMo joÌ\i =  
1
2 (g‘m§Va ~mOw§Mr ~oarO)  (Ë¶m‘Yrb A§Va)

⇒ 500   = 
1
2 (x + 4x) ×  10

⇒ 500   = (x + 4x) 5

⇒ 500   = 25x

⇒ x       = 
500
25  =  20g|.‘r.

∴   EH$ g‘m§Va ~mOw   = 20g|.‘r.
∴   Xþgar g‘m§Va ~mOw = 4x = 4 ×  20 = 80g|.‘r.   (∵  g‘m§Va ~mOw 4:1 ‘Ü¶o
   AmhoV)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: {Xboë¶m AmH¥$VrV ABED ho g‘m§Va ŵO Mm¡H$moZ Amho.OoWo AB = DE = 10 g|.‘r.
Amho. Am{UΔ BEC joÌ\i 72go§.‘r.2Amho. Oa  CE = 16g|.‘r. Amho Va
ABCD g‘b§~ Mm¡H$moZmMo joÌ\i ‘m{hV H$am.

   Am..9.7

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Δ BEC Mo joÌ\i = ×  nm¶m ×  C§Mr

h

A B

CE
16cm

10cm

10cm
D
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    72 =  
1
2

×  16 ×  h

     h =  
72 2

16
×

 = 9 g§o.‘r.

ABCD g‘b§~ Mm¡H$moZ ‘Ü¶o
AB =  10 go|.‘r.
DC =   DE + EC (∵  DE = AB)

=  10 g§o.‘r. + 16 g|.‘r. = 26 g|.‘r.
∴   ABCD g‘b§~ Mm¡H$moZmMo joÌ\i

=  
1
2

×  (g‘m§Va ~mOw§Mr ~oarO)  × (Ë¶m‘Yrb A§Va)

=  
1
2 (AB+DC) h

=  
1
2 (10 + 26) ×  9 g|.‘r.2

=  18 ×  9 g|.‘r.2

=  162 g|.‘r.2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: ‘mohZ Zo ZXrÀ¶m ~mOwbm Agbobo eoV {dH$V ¿¶m¶Mo R>a{dbo. ~mOwÀ¶m
AmH¥$VrV XmI{dbobo eoV {dH$m¶Mo Amho. ZXrH$S>rb ~mOwMo bm§~r hr añË¶mH$S>rb
~mOwÀ¶m bm§~rnojm XþßnQ> Amho Am{U Vo XmoÝhr g‘m§Va AmhoV.

¶m eoVmMo joÌ\i 10,500‘r2 Amho. añVm Am{U ZXr ‘Yrb A§Va 100 ‘r. Amho. Va ZXr
H$S>rb ~mOwMr bm§~r ‘m{hV H$am.

AmH¥$VrAmH¥$VrAmH¥$VrAmH¥$VrAmH¥$Vr.9.8
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: añË¶mÀ¶m H$S>obm Agboë¶m eoVmÀ¶m ~mOwMr bm§~r x g‘Ow
Va, ZXrÀ¶m ~mOwbm Agboë¶m ~mOwMr bm§~r  = 2x ‘r.
Ë¶m ‘Yrb AV§a = 100 ‘r.

eoVrMo joÌ\i = 
1
2 (g‘m§Va ~mOwMr ~oarO) × (Ë¶m‘Yrb A§Va)

  10,500     = 
1
2 (x + 2x) ×  100

  10,500     = 3x ×  50

         x       = 
10,500
3 50×

 = 70 ‘r.

∴   ZXr H$S>rb ~mOwMr bm§~r  =  2x = 2× 70

      = 140 ‘r.
9.2 Mm¡H$mZmMo joÌ\iMm¡H$mZmMo joÌ\iMm¡H$mZmMo joÌ\iMm¡H$mZmMo joÌ\iMm¡H$mZmMo joÌ\i
Mm¡H$mZmMm EH$ H$U© H$mTw>Z Ë¶mbm XmoZ {ÌH$moUm‘Ü¶o {d^mJw eH$Vmo. Mm¡H$moZmMo joÌ\i
H$mT>Ê¶mgmR>r Amnë¶mbm ho ‘XV hmoVo
Mm¡H$moZ ABCD bm ‘hoe Zo H$U©  AC H$mTw>Z XmoZ {ÌH$moUm‘Ü¶o {d^mJbo.
{ÌH$moUmMm nm¶m Am{U Ë¶mMr C^r C§Mr ¶m XmoZ ‘mnmMm Cn¶moJ H$éZ {ÌH$moUmMm joÌ\i
H$mT>Vmo. ho Amnë¶mbm ‘m{hV Amho. C^r C§Mr åhUOo
Ë¶mÀ¶m nm¶mnmgwZ {eamoq~Xþ n¶ªVMo A§Va Oo Ë¶mÀ¶m
nm¶mdarb H$mQ>H$moZm nmgwZ ‘moObobm AgVmV.
D Am{U Bq~Xþ déZ ‘hoe Zo  AC da XmoZ b§~ aofm
H$mT>ë¶m Am{U AZwH«‘o Ë¶mbm  h1 Am{U h2 ho Zmd {Xbo.

ABCD Mm¡H$mZmMo joÌ\i=  (ABCMo joÌ\i) + ( ADC Mo joÌ\i)

=   
1
2  ×  AC  ×  h1 + 

1
2 AC ×  h2

=  
1
2  AC[h1 + h2]

ABCD Mo joÌ\i = 
1
2 d(h1 + h2)

¶oWo ‘d’ hr Ë¶m H$U© AC Mr bm§~r Xe©{dVo.

AmH¥$Vr.9.9
A

B

C

D

d h 2

h1
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Mm¡H$moZmMo joÌ\i = 
1
2  ×  H$Um©Mr bm§~r × Caboë¶m XmoZ {eamoq~XVwZ H$Um©da Q>mH$boë¶m b§~

aofoÀ¶m bm§~rMr ~oarO

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: Mm¡H$moZ ABCD Mo joÌ\i
‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Mm¡H$moZABCD Mo joÌ\i =
1
2 d(h1 + h2)

Caboë¶m XmoZ {eamo[~§XþVwZ
H$Um©da Q>mH$boë¶m b§~ aofoÀ¶m
bm§~rMr ~oarO   AC = (h1 +
h2)

h1 + h2 = 12 g|.‘r.

a

b

h
h

Am.9.10

D

A

C

B 12cm11cm

AmH¥$Vr.9.11 (i)

D

A

C

B 12cm11cm

h1

h2

AmH¥$Vr9.11 (ii)

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
g‘m§Va ŵO Mm¡H$moZ gwÜXm EH$ Mm¡H$moZ
Amho ho Amnë¶mbm ‘m{hV Amho. Aem
Mm¡H$moZmbm XmoZ {ÌH$moUm‘Ü¶o {d^mJw ¶m.
Ë¶§mMo joÌ\i ‘m{hV H$am. åhUOoM VoM
g‘m§Va ŵO Mm¡H$mZmMo joÌ\i hmo¶.
Vwåhmbm ‘m{hV Agboë¶m gwÌmÀ¶m
à{H«$¶obm hr àH«$s¶m {‘iVr - OwiVr Amho H$m
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BD H$Um©Mr bm§~r = 11 g|.‘r.
∴  Mm¡H$moZmMo joÌ\i =

1
2 d(h1 + h2) = 

1
2  × 12 × 11 = 6 × 11 = 66 g|.‘r.2.

9.3 g‘^wO Mm¡H$mZmMo joÌ\ig‘^wO Mm¡H$mZmMo joÌ\ig‘^wO Mm¡H$mZmMo joÌ\ig‘^wO Mm¡H$mZmMo joÌ\ig‘^wO Mm¡H$mZmMo joÌ\i
g‘ ŵO Mm¡H$mZmÀ¶m joÌ\imMo gwÌ ‘m{hV H$aÊ¶mgmR>r AmnU
{ÌH$moUmbm {d^mJÊ¶mMr VrZ gmaIr nÜXV dmné eH$Vmo.
AmH¥$VrV ABCD hm g‘ ŵO Mm¡H$moZ Amho. g‘ ŵO Mm¡H$moZmMo
H$U© EH$‘oH$mMo b§̂ Xþ̂ mOH$ AgVmV. ho Amnë¶mbm ‘m{hV
Amho.

∴  OA = OC,   OB = OD

Am{U ∠AOB= ∠BOC = ∠COD

= ∠AOD = 900

 ABCD g‘ ŵO Mm¡H$moZmMo joÌ\i = Δ ABC Mo joÌ\i + joÌ\i Δ ADC

=  ×  AC ×  OB + 
1
2  ×  AC ×  OD

=
1
2  ×  AC (OB+OD)

=
1
2  ×  AC ×  BD (∴OB + OD = BD)

Aem àH$mao g‘ ŵO Mm¡H$mZmMo joÌ\i  = 
1
2  ×  d1d2 , OoWo d1, d2 ho Ë¶mMo H$U© AmhoV.

Xþgè¶m eãXmV, g‘ ŵO Mm¡H$moZmMo joÌ\i ho Ë¶mÀ¶m H$Um©À¶m JwUmH$mamÀ¶m AY} AgVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: g‘ ŵO Mm¡H$moZmMo joÌ\i ‘m{hV H$am. OoWo H$Um©Mr bm§~r 10 g|.‘r. Am{U
8.2 g§o.‘r. Amho.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘ ŵO Mm¡H$moZmMo joÌ\i =    
1
2  ×  d1d2  ¶oWo d1, d2 H$Um©Mr bm§~r AmhoV.

=    
1
2  ×  10  ×   8.2 g|.‘r.2

=    41g|.‘r.2

B

A C

D

O

Fig.9.12
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9.4 eoVrMr ‘moOUreoVrMr ‘moOUreoVrMr ‘moOUreoVrMr ‘moOUreoVrMr ‘moOUr
‘moOUrXma EH$m eoVrMr ‘moOUr H$éZ Vr ‘mno Ë¶mÀ¶m eoV Zm§oXUr d{hV Imbrb à‘mUo

Zm|X Ho$br. Ë¶m eoVr Mo joÌ\i ‘m{hV H$am.

  S H$So
200

25 Vo T 160

110 60 Vo R
25 Vo L 70

30 40 Vo Q
 P H$Sw>Z

Imbrb ‘m{hVr {‘iVo
1. hm eoV fQ>H$moZ AmH$mamMm Amho Á¶mMo {eam|q~Xþ  P, Q, R, S, T Am{U L Amho.
2. PS hm H$U© Amho
3.  Q Am{U R ho H$Um©À¶m EH$m ~mOwbm Amho Va Xwgè¶m ~mOwg T Am{U L AmhoV.
4. Q nmgwZ A 40 g|.‘r. b§~ Q>mH$bobm Amho. Aem àH$mao BVa c§~.
5. joÌ Zm|X d{hV ImbwZ dan¶ªV Agbobo ‘mn dmñV{dH$ Agbo nm{hOo
6. 2 {ÌH$moU Am{U 2 g‘b§~ Mm¡H$moZ Am{U ¶m ‘Ü¶o eooVrMr {d^mJUr Pmbobr Amho.

darb AmH¥$Vr déZ Imbrb ‘mn AmnU ‘m{hV H$é eH$Vmo.
AC = PC − PA

= 110 − 30 = 80 ‘r.
CS = PS − PC

= 200 − 110 = 90 ‘r.
DS = PS − PD

= 200 − 160 = 40 ‘r.
BD = PD − PB

= 160 − 70 = 90 ‘r.

S

P

Q
30
A 40

L 25

C R

T 25

200

160

60110

B
70

AmH¥$Vr 9.13
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 Δ APQ Mo joÌ\i =   × b × h

=  
1
2 ×  30 ×  40  =  600 Mm¡.‘r.

AQRC g‘b§~ Mm¡H$moZmMo joÌ\i =  
1
2 (h(a + b)

AQRC g‘b§~ Mm¡H$moZmMo joÌ\i =  
1
2 × h(a + b)

=  
1
2 × AC (AQ + CR)

=  
1
2 ×  80 × (40 + 60)

=  
1
2 ×  80 × 100

=  4000 Mm¡.‘r.

Δ CRS Mo joÌ\i = × CR × CS  = 
1
2 × 60 × 90  =  2700 Mm¡.‘r.

PLTS g‘b§~ Mm¡H$moZmMo joÌ\i = 
1
2 × h(a + b)

= 
1
2 × LB (TL + SP)

=  
1
2 × 25(90 + 200) (∵TL = BD = 90)

= 
1
2  × 25 × 290

=  3625 Mm¡.‘r.
eoVmMo joÌ\i = 600 + 4000 + 2700 + 3625

=  10,925 Mm¡.‘r.SCERT T
ELA
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C HS>o
160

30 Vo D 130

90 60 Vo B
40 Vo E 60

A H$Sw>Z

ho H$amho H$amho H$amho H$amho H$am
‘moOUrXmamÀ¶m joÌ Zm|X dhrV Imbrb ‘{hVrMr Zm|X ‘rQ>a ‘Ü¶o H$éZ Amho. Va
Ë¶m eoVmMr joÌ\i ‘m{hV H$am.

(i) D H$S>o (ii)

140

50 Vo E 80

50 50 Vo C
30 30 Vo B

 A H$Sw>Z

{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:

g‘m§Va ŵO Mm¡H$moZm‘Ü¶o H$U©© H$mT>br AgVm Vo XmoZ EH$én Mm¡H$moZmV {d^mJë¶m OmVo.?

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

Imbrb Mm¡H$moZm§Mo joÌ\i ‘m{hV H$am.

(i) (ii) (iii)

AmH¥$Vr 9.13

9.5 ~hþ^wO Mo joÌ\i~hþ^wO Mo joÌ\i~hþ^wO Mo joÌ\i~hþ^wO Mo joÌ\i~hþ^wO Mo joÌ\i

~hþ̂ wO Mo joÌ\i H$mT>Ê¶mgmR>r ~hþ̂ wO bm gmÜ¶m AmH$mamV åhUOoM {ÌH$moU, Am¶V BË¶mXr
‘Ü¶o {d^mJwZ ¿¶mdm. Amdí¶H$ Agboë¶m joÌ\i {‘io n¶ªV {d^mJboë¶m gmÜ¶m AmH$mam§Mo
joÌ\i H$mTw>Z Ë¶m§Mr ~oarO H$aV Omdmdm.

3cm

6cm 5cm

B

A

D

C

7cm 6cm 8cm

2cm
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Imbrb n§M ŵO Mo {Z[ajU H$am (AmH¥$Vr 9.14)

(i) (ii)
AmH¥$Vr.9.14

AmH¥$Vr.(i) : AC Am{U AD ho XmoZ H$U© H$mT>ë¶m Z§Va ABCDE hm n§M ŵO VrZ ^mJm ‘Ü¶o
{d^mJë¶m OmVo.
åhUwZ ABCDE Mo joÌ\i =  ΔABCMo joÌ\i + ΔACDMo joÌ\i + ΔAED Mo joÌ\i
AmH¥$Vr (ii) :  AD H$U© Am{U  BFAm{U CG ho XmoZ b§~ Ë¶mda H$mT>bo Va n§M ŵO  ABCDE ho
Mma ^mJm‘Ü¶o {d^mJë¶m OmVo. åhUwZ ABCDE Mo joÌ\i = H$mQ>H$moZ {ÌH$moZ ΔAFB Mo
joÌ\i + BFGC g‘b§~ Mm¡H$moZmMo joÌ\i + H$moQ>H$moZ {ÌH$moUΔ CGD Mo joÌ\i +  Δ AEDMo
joÌ\i.Ago H$m? (BFGC g‘b§~ Mm¡H$moZmMo g‘m§Va ~mOw AmoiIm)

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

(i) Imbrb n§M ŵO Mo joÌ\i H$mT>Ê¶mgmR>r Ë¶mbm ^mJm ({ÌH$moU Am{U
g‘b§~ Mm¡H$moZ) ‘Ü¶o {d^mJm

EFGHI n§M ŵO Mo FI H$U© Amho MNOPQR ho  NQ ho H$U© Amho.
AmH¥$Vr .9.15SCERT T
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(ii) AmH¥$Vr 9.14.‘Ü¶o XmI{dë¶m à‘mUo ~hþ̂ wO ABCDE bm {d^mJÊ¶mV
Ambobo Amho. Oa  AD =
8g§o.‘r.,  AH =6 g|.‘r., AF
= 3g|.‘r.Am{U b§~ aofm  BF
= 2 g § o .‘r. , CH =
3g |.‘r.Am{U  EG =
2.5g|.‘r.Amho Vao joÌ\i
‘mhrV H$am.

 ABCDE  ~hþ̂ wO Mo joÌ\i=  AFB joÌ\i
+ …..

AFB Mo joÌ\i =  

1
2

×  AF ×  BF  = 
1
2

×3 ×  2 =

FBCH g‘b§~ Mm¡H$mZmMo joÌ\i =  FH ×  
(BF CH)

2
+

= 3 ×
+(2 3)
2 [ ∴  FH = AH - AF]

          Δ CHD Mo joÌ\i =      
×

 HD ×  CH = ….

        Δ ADE Mo joÌ\i  =      

×

 AD ×  GE = ….

åhUwZ ABCDE ¶m ~hþ̂ wO Mo joÌ\i = ….
(iii) Oa MP = 9 g|.‘r., MD = 7 g|.‘r.,  MC = 6 g|.‘r., MB = 4 g|.‘r., MA

= 2 g|.‘r. Va MNOPQR ~hþ̂ wO (AmH¥$Vr 9.17)  Mo joÌ\i ‘m{hV
H$am. NA, OC, QD Am{U RB ho H$U© MP da b§~ AmhoV.

AmH¥$Vr. 9.17

M CB

R

P

N
O

DA

Q

2cm

2.5cm 3cm

2.5cm

A F
G

E

D

B
C

H

AmH¥$Vr
9.16

1
2

1
2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: XmI{dboë¶m ~mOw déZ eoVrMo joÌ\i ‘mhrV H$am. gd© ‘mno ‘rQ>a ‘Ü¶o
AmhoV.

Solution: ABCDE Mo joÌ\i = Δ ABH Mo joÌ\i + BCFH  g‘b§~ Mm¡H$moZmMo joÌ\i+
Δ CDF Mo joÌ\i + Δ DEGMo joÌ\i + Δ AEG Mo joÌ\i
AmVm ABH Mo joÌ\i

= ×AH ×  HB

=  
1
2

× 25× 25

= 
625
2 ‘r2 = 312.5 ‘r2

 BCFH g‘b§~ Mm¡.joÌ\i =  
1
2

×  (HB + FC) ×  HF

=  
1
2 (25 + 50) ×  55‘r2

=  
75 55

2
× ‘r2 = 2062.5 ‘r2

Δ CDF joÌ\i = × FC ×  DF

=
1
2

×  50 ×  50 ‘r2 = 1250 ‘r2

 Δ AED joÌ\i = ×  AD ×  EG

=
1
2

×  130×  60

= 3900 ‘r2

Aem àH$mao  ABCDE Mo joÌ\i = 312.5 ‘r2  + 2062.5 ‘r2  + 1250 ‘r2  + 3900 ‘r2

= 7525‘r2

A

B

C

D

E

F

G

H

50

50

40

25

25

15

60

←
⎯

⎯
⎯→
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: àË¶oH$ ~mOw 5 g|.‘r. Agbobr MNOPQR ho fQ>H$moZ Amho Am{U NQ À¶m
~m~VrV gå‘rV Amho.  (Am.9.19)gwaoe Am{U F$frH$m doJdoJù¶m nÜXVrZo
{d^mJbo.XmoÝhr nÜXVrMm dmna H$éZ ¶m fQ>H$moZmMo joÌ\i ‘m{hV H$am

gwaoeMr nÜXVgwaoeMr nÜXVgwaoeMr nÜXVgwaoeMr nÜXVgwaoeMr nÜXV F$frH$m Mr nÜXVF$frH$m Mr nÜXVF$frH$m Mr nÜXVF$frH$m Mr nÜXVF$frH$m Mr nÜXV
(i) (ii)

AmH¥$Vr 9.19
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU: gwaoe À¶m nÜXVr Zwgma ho {Z¶‘rV fQ>H$moZ Amho. åhUwZ NQ

ho fQ>H$moZmbm XmoZ EH$én g‘b§~mV {d^mJVo. ¶m H$mJXmbm
Vwåhr KS>r H$éZ nS>Vmim H$é eH$Vm.
MNQR ¶m g‘b§~ Mm¡H$moZmMo joÌ\i

=   4 ×  
11 5

2
+

=   2 ×  16 = 32 g|.‘r.2

    åhUwZ MNOPQR ¶m fQ>H$moZmMo joÌ\i = 2 ×  32 = 64 g|.‘r.2

F$frH$m Mr nÜXVr ZwgmaF$frH$m Mr nÜXVr ZwgmaF$frH$m Mr nÜXVr ZwgmaF$frH$m Mr nÜXVr ZwgmaF$frH$m Mr nÜXVr Zwgma
3 g|.‘r. C§Mr Agboobo ΔMNO Am{U ΔRPQ ho EH$én {ÌH$moU
AmhoV. ¶m XmoZ {ÌH$moUmbm H$mnwZ EH$mda EH$ R>oD$Z nS>Vmim
H$é eH$Vm.

Δ

MNO Mo joÌ\i =

1
2

×  8 ×  3  = 12 g|.‘r.2

= RPQ Mo joÌ\i
MOPR Am¶Vm Mo joÌ\i = 8 ×  5 = 40 g|.‘r.2

AmVm, MNOPQR ¶m fQ>H$moZmMo
joÌ\i = 40+12+12 = 64 g|.‘r.2

N

O

P

Q

R

M

11
cm

N

M O

P

Q

R

8cm

5c
m

4cm
11
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Am.9.20

3cm

3cm

M

N

O

P

Q

R

AmH¥$Vr 9.21
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F C

DE

8c
m

18
cm

18
cm

18cm

7cm

A

B

C

DE 4cm

4c
m

6c
m

A B

CD

E

F

28cm

20cm

6c
m

15
cm

24
cm

28cm

20cm

16
cm

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 9.1

1. {Xbobo AmH$ma gwMZo à‘mUo {d^mJm

(i)  3 Am¶Vm ‘Ü¶o (ii) 3 Am¶Vm ‘Ü¶§o (iii) 2 g‘b§~ Mm¡H$moZm‘Ü¶o

(iv)  2 {ÌH$moU Am{U EH$ Am¶Vm‘Ü¶o (v)  3 {ÌH$moUm‘Ü¶o
2. Imbrb àË¶oH$ AmH¥$VrMo joÌ\i ‘m{hV H$am

(i) (ii) (iii)

3. Ooìhm H$U© AC = 10 g§o.‘r. Am{UB Am{U D déZ  AC da H$mT>boë¶m b§~ aoofoMr bm§~r
AZwH«$‘o 5 g|.‘r.Am{U 6 g|.‘r.Amho. Va Ë¶m Mm¡H$mZ ABCD Mo joÌ\i ‘m{hV H$am.

4. ~mOwÀ¶m \«o‘ {MÌmV ~mhoarb ‘mn28 g|.‘r. ×  24 g|.‘r.Am{U
AmVrb ‘mn  20 g|.‘r. ×  16 g|.‘r.Amho. \«o‘ À¶m a§J{dboë¶m
^mJmMo joÌ\i ‘m{hV H$am. Ooìhm àË¶oH$ ^mJmMr é§Xr
gmaIr Agob.SCERT T
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5.   Imbrb àË¶oH$ eoVrMo joÌ\i ‘m{hV H$am. gd© ‘mno ‘rQ>a ‘Ü¶o AmhoV.

(i) (ii)
6. g‘b§~ Mm¡H$moZmÀ¶m g‘m§Va ~mOwÀ¶m bm§~rMo JwUmoËVa 5…3 Amho. Am{U Ë¶m ‘Yrb A§Va

16 g§o.‘r. Amho. Oa g‘b§~ Mm¡H$moZmMo joÌ\i 960 g|.‘r.2 Agob Va Ë¶mÀ¶m g‘m§Va
~mO§wMr bm§~r ‘m{hVr H$am.

7. EH$m ̂ dZmÀ¶m O‘rZrda 3000 Q>mB©ëg ~gdÊ¶mV Ambo Amho. Oo H$s, g‘ ŵO Mm¡H$moZmÀ¶m
AmH$mamMo Amho Am{U Ë¶mÀ¶màË¶oH$ H$Um©Mr bm§~r 45 g|.‘r. Am{U 30 go§.‘r. Amho.
àË¶oH$ Q>mB©ëg Mr [H§$‘V 20 én¶o àVr ‘r2 Agob Va nwU© Q>mB©ëg ~g{dÊ¶mgmR>r {H$Vr
én¶o IM© Ambm.

8. AmH¥$VrV XmI{dbobo ^mJ n§MH$moZ AmH$mamMo Amho. Ë¶mMo joÌ\i ‘m{hV H$aÊ¶mgmR>r
Á¶moVr Am{U a{eXm Zo XmoZ doJdoJù¶m nÜXVrMm Cn¶moJ Ho$bm Amho. XmoÝhr nÜXVrZo
úmoÌ’$i ‘m{hV H$am. Vwåhr H$m¶ {Z[aúmU Ho$co?

A B
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Jyoti Diagram Rashida's DiagramÁ¶moVr Mr AmH¥$VrÁ¶moVr Mr AmH¥$VrÁ¶moVr Mr AmH¥$VrÁ¶moVr Mr AmH¥$VrÁ¶moVr Mr AmH¥$Vr a{eXm Mr AmH¥$Vra{eXm Mr AmH¥$Vra{eXm Mr AmH¥$Vra{eXm Mr AmH¥$Vra{eXm Mr AmH¥$Vr
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9.6 dVw©imMo joÌ\idVw©imMo joÌ\idVw©imMo joÌ\idVw©imMo joÌ\idVw©imMo joÌ\i
AmboI H$mJXmMm dmna H$éZ dVw©imMo joÌ\i ‘m{hV H$é ¶m.
AmboI H$mJXmda 4 g|.‘r. {ÌÁ¶m Agbobo EH$ dVw©i
H$mT>m. ì¶mnboë¶m Mm¡agmMr g§»¶m ‘moOwZ joÌ\i ‘m{hV
H$am
H$S>m gai Zgë¶mZo ¶m nÜXVrZo AmnU dVw©imMo joÌ\i
A§XmOmZo ‘m{hV H$é eH$Vmo.
dVw©imMo joÌ\i AmUIr EH$m nÜXVrZo gwÜXm ‘m{hV H$é
eH$Vmo.

AmH¥$Vr 9.22

(i) (ii) (iii)

AmH¥$Vr 9.23

EH$ dVw©i H$mT>m Am{U Ë¶m dVw©imÀ¶m AÜ¶m© ^mJmbm a§J bmdm (AmH¥$Vr 9.23) AmVm Ë¶m
dVw©imbm 8 gma»¶m ^mJmV {d^mJm Am{U Ë¶m KS>r H$éZ H$mnm AmH¥$Vr 9.23 (i) Am{U (ii))

AmH¥$Vr (2)‘Ü¶o XmI{dboë¶m à‘mUo Ë¶m nÅ>¶m§Zm doJdoJù¶m H$éZ ‘m§S>Ur H$am ho Odinmg
g‘m§Va ŵO Mm¡H$moZm gmaIo {XgVo. Amnë¶m Odi OmñV ìX¡{ÌÁ¶m dVw©i I§S> Agë¶mZo da
Ho$ë¶mà‘mUo AmnU ¶mo½¶ g‘m§Va ŵO Mm¡H$moZm n¶ªV nmohMw eH$Vmo. Oa AmnU EH$ dVw©imbm

64 ìX¡{ÌÁ¶m dVw©iI§S>mV {d^mJbom Am{U Ë¶m ìXo¡{ÌÁ¶m dVw©i I§S>mMr
‘m§S>Ur Ho$br Va Vo Odinmg Am¶V ~ZVo AmH¥$Vr (3)

                                        AmH¥$Vr. 9.24Circumference
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¶m Am¶VmMr é§Xr {H$Vr Amho ? ¶m Am¶VmMr é§Xr hr dVw©imMr {ÌÁ¶m  ‘r’ hmo¶.
nwU© dVw©imbm 64 ìX¡{ÌÁ¶m dVw©i I§S>mV {d^mJë¶mZo àË¶oH$ ~mOwbm 32 ìX¡{ÌÁ¶m dVw©iI§S>
hmoVmV. Am¶VmMr bm§~r ho 32 ìX¡{ÌÁ¶m dVw©imI§S>mMr bm§~r hmo¶. Oo H$s, n[aKm Mo AY} hmo¶.
AmH¥$Vr 9.24.

dVw©imMo joÌ\i = Aem àH$mao ~Zboë¶m Am¶VmMo joÌ\i
= l ×  b

= (n[aKmMo AY}) ×  {ÌÁ¶m

=
1
2

× 2 rπ ×  r = 2rπ

åhUwZ dVw©imMo joÌ\i = 2rπ

XmoarZo H¥$Ë¶XmoarZo H¥$Ë¶XmoarZo H¥$Ë¶XmoarZo H¥$Ë¶XmoarZo H¥$Ë¶
dVw©imMo joÌ\i ‘moOÊ¶mMo gwÌ A = 2rπ n¶ªV nmohMÊ¶mgmR>r Vmb‘S> Mo {Q>H$m J«§W (Om° Mo
nwñVH$) ‘Yrb ^mî¶ ho CËËm‘ ‘mJ© Amho. EH$M H|$Ð Agboë¶m Ym½¶mZo dVw©imMm AmVrb ^mJ
ì¶mnwZ Amho. Ago H$ënZm H$am. àË¶oH$ Jw§\Zmbm VmQ> H$am Am{U AmH¥$VrV XmI{dë¶mà‘mUo
g‘pìX ŵO {ÌH$moU ~Z{dÊ¶mgmR>r Ë¶mMr ‘m§S>Ur H$am.

(i) (ii)

(iii)

g‘pìX ŵO {ÌH$moUmMm nm¶m hm dVw©imÀ¶m n[aKm EdT>m Amho Am{U C§Mr hm dVw©imÀ¶m {ÌÁ¶m
EdT>m Amho.

{ÌH$moUmMo joÌ\i = 
1
2

×  nm¶m ×  C§Mr

Radius

Radius
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224 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

=  
1
2

× 2 rπ ×  r

= 2rπ

∴   dVw©imMo joÌ\i =  2rπ   ¶oWo r ho dVw©imMr {ÌÁ¶m Amho.

à¶ËZ H$am. à¶ËZ H$am. à¶ËZ H$am. à¶ËZ H$am. à¶ËZ H$am. 22 7 7
7 2 2

x x

AmboI H$mJXm da doJdoJù¶m {ÌÁ¶m Mo dVw©i H$mT>m. Mm¡agm§Mr g§»¶m ‘moOwZ
joÌ\i ‘m{hV H$am VgoM gwÌmMm dmna H$éZ joÌ\i ‘m{hV H$am. XmoÝhr
CËVam§Mm VwbZm H$am.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: EH$m Vmaobm dmH$dwZ 27.5 g§o.‘r. ~mOw Agbobo Mm¡ag À¶m énmV Amho. Ë¶m
Vmaobm VmR> Ho$bo Am{U dmH$dwZ dVw©imÀ¶m énmV AmUbo. V¶ma Pmboë¶m
dVw©imMr {ÌÁ¶m {H$Vr Agob.?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: VmaoMr bm§~r = Mm¡agmMr n[a‘rVr
= (27.5 ×4) g|.‘r. = 110 g|.‘r.
Ooìhm Vmaobm dmH$dwZ dVw©imÀ¶m énmV AmUVmo Voìhm Vo dVw©imMo n[aK Xe©{dVo
Oo H$s  110 g§o.‘r.Amho.
¶m dVw©imMr {ÌÁ¶m  r  g‘Ow
Va n[aK = 110 = 2  ×   r g|.‘r.

=    r g|.‘r.

                 

∴

    110 =  r

                     ⇒      r =  
110 7

44
×

 g§o.‘r.

=  17.5 g|.‘r.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: EH$m dVw©imMr n[aK 22 g§o.‘r. Amho Ë¶mMo joÌ\i ‘m{hV H$am Am{U VgoM

AY©dVw©imoM úmoÌ’$i ‘m{hV H$am.
Solution: dVw©imMr {ÌÁ¶m  r  g|.‘r. g‘Ow

Va n[aK =  2 rπ

∴      2 rπ  = 22

2 x 22

     7

22
7

x
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4cm

10cm

R

r

2 ×  

22
7

×  r  = 22

r  =  22 

×

 = 3.5 g|.‘r.

∴

 dVw©imMr {ÌÁ¶m  = 3.5g|.‘r.

                       dVw©imMo joÌ\i 2rπ =
22 7 7
7 2 2

⎛ ⎞× ×⎜ ⎟⎝ ⎠
= 38.5 g|.‘r.2

 AY} dVw©imMo joÌ\i = 21 r .
2

π

9.7  dVw©imH$ma añË¶mMo joÌ qH$dm [a¨J Mo joÌ\idVw©imH$ma añË¶mMo joÌ qH$dm [a¨J Mo joÌ\idVw©imH$ma añË¶mMo joÌ qH$dm [a¨J Mo joÌ\idVw©imH$ma añË¶mMo joÌ qH$dm [a¨J Mo joÌ\idVw©imH$ma añË¶mMo joÌ qH$dm [a¨J Mo joÌ\i

EH$m ~{JÀ¶mV dVw©imH$ma añVm Amho. Oo AmH¥$VrV XmI{dbobo Amho. Ë¶mÀ¶m ~mhoarb dVw©imbm
Am{U Am{Vb dVw©imbm EH$M H|$Ð Amho. Va ¶m dVw©imH$ma añË¶mMo joÌ\i ‘m{hV H$é ¶m.

~mhoarb dVw©imMo joÌ\i Am{U AmVrb dVw©imMo joÌ\imMm \aH$
åhUOo dVw©imH$ma añË¶mMo joÌ\i hmo¶.
Oa AmnU ~mhoarb dVw©imÀ¶m {ÌÁ¶obm ‘R’ Am{U Am{Vb dVw©imÀ¶m
{ÌÁ¶obm ‘r’ åhUbmo Va
dVw©imH$ma añË¶mMo joÌ\i = ~mhoarb dVw©imMo joÌ\i – AmVrb
dVw©imMo joÌ\i =  π 2R  − 2rπ

=  π (R2 − r2)

 åhUwZ
 dVw©imH$ma añË¶mMo joÌ\i qH$dm [äJ Mo joÌ\i  =  π (R2 − r2) or π (R + r) (R − r)

¶oWo R, r ho AZwH«$‘o ~mhoarb dVw©i Am{U AmVrb dVw©imMo {ÌÁ¶m AmhoV.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:13 ~mOwÀ¶m AmH¥$VrMo {Z[ajU H$am. ¶oWo {XgV Agboë¶m XmoÝhr dVw©imbm EH$M

H|$Ð Amho. ‘moR>çm dVw©imMr {ÌÁ¶m 10 g|.‘r. Amho Am{U
bhmZ dVw©imMr {ÌÁ¶m 4 g|.‘r. Amho.
(i) ‘moR>çm dV©wimMo joÌ\i
(ii) bhmZ dVw©imMo joÌ\i
(iii) XmoZ dV©wim ‘Yrb a§J{dboë¶m ̂ mJmMo joÌ\i

 ( π = 3.14 ¿¶m)

Or r
d

AY©dVw ©imMo úmoÌ’$i  åhUOo H$m¶?AY©dVw ©imMo úmoÌ’$i  åhUOo H$m¶?AY©dVw ©imMo úmoÌ’$i  åhUOo H$m¶?AY©dVw ©imMo úmoÌ’$i  åhUOo H$m¶?AY©dVw ©imMo úmoÌ’$i  åhUOo H$m¶?

d V w © i m À ¶ m
ì¶mgmdéZ dwV©imcm
KS>r H$am. Am{U Ë¶m
EH $ m ^mJmcm
a§J{dcocm g‘Om

a §J {dc oc o  ^mJ hm dV w ©imMm
úmoÌ’$mimMm 1/2 ^mJ Amho H$m?

dV©wimÀ¶m 1/2 ^mJmMo úmoÌ’$i

= 21 r
2

π

AYm© dVw©imMr n[a‘rVr H$m¶ Amho?

7

44

7 7
2 2

x
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226 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (i) ‘omR>çm dVw©imMr {ÌÁ¶m = 10 g|.‘r.
åhUwZ ‘moR>¶m dVw©imMo joÌ\i = 2rπ

= 3.14 ×  10 ×  10 = 314 g|.‘r.2

(ii) bhmZ dVw©imMr {ÌÁ¶m  = 4 g|.‘r.
åhUwZ bhmZ dVw©imMo joÌ\i = 2rπ

= 3.14 ×  4 ×  4 = 50.24 g|.‘r.2

(iii) a§J{dboë¶m ̂ mJmMo joÌ\i = ‘moR>çm dVw©imMo joÌ\i - bhmZ dVw©imMo
joÌ\i

= (314 – 50.24) g|.‘r.2

= 263.76 g|.‘r.2.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: Imbr XmI{dboë¶m AmH¥$Vr ‘Yrb a§J{dboë¶m ^mJmMo joÌ\i ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: a§J{dcoë¶m ^mJmMo úmoÌ’$i = AGJF Am¶mVmMo úmoÌ’$i + HCDI Am¶VmMo
úmoÌ’$i  +  ABCHG AY©dVw©imH$ma [äJ Mo úmoÌ’$i + DEFJI AY©dVw©imH$ma [äJ Mo úmoÌ’$i
 AGJF Am¶VmMo úmoÌ’$i = 25 ×  3.4 = 85 m2.
 HCDI Am¶VmMo úmoÌ’$i = 25 ×  3.4 = 85 m2.

 ABCHG AY©dVw©imH$ma [äJMo úmoÌ’$i= [(R2 – r2)]  =
22
7 [(9.55)2 – (6.15)2]

 DEFJI AY©dVw©imH$ma [äJMo úmoÌ’$i = π [(R2 – r2)] =    
22
7 [(9.55)2 – (6.15)2]

 =  (25 ×  3.4) + (25 ×  3.4) + π [(9.55)2 – (6.15)2] + 
1
2

π [(9.55)2 –  (6.15)2]

=  [85 +  85 +  
22
7

×  15.7 ×  3.4]‘r2   =  (170 + 167.77)m2        =  337.77‘r2

A

C

F

D

12
.3

m

G J

H I

25 m

3.4 m

3.4 m

19
.1

 m

EB R =  =
19.1 9.55

2

r  =  =
12.3 6.15

2

2 2 x2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: Imbr {Xboë¶m AmH¥$VrV a§J{dboë¶m ^mJmMo joÌ\i ‘m{hV H$am.

gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$: a§J{dboë¶m ^mJmMo joÌ\i = ADBCLA  Mo joÌ\i + EFGE Mo joÌ\i+
BEGKCB Mo joÌ\i

=  
⎡ ⎤ ⎡ ⎤⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞ ⎛ ⎞× π − + π + π −⎢ ⎥ ⎢ ⎥⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠ ⎝ ⎠⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦

2 2 2 2 2
21 10.5 7 1 7 1 17.5 7 cm

2 2 2 2 2 2 2 2

=  
1 22 35 7
2 7 4 4

⎛ ⎞× × ×⎜ ⎟⎝ ⎠  + 
1 22 49
2 7 4

⎛ ⎞× ×⎜ ⎟⎝ ⎠  + 
⎛ ⎞× × ×⎜ ⎟⎝ ⎠

1 22 21 49
2 7 4 4 cm2

=  
385 77 1617
16 4 16

⎛ ⎞+ +⎜ ⎟⎝ ⎠ g|.‘r.2

=  
2310
16

⎛ ⎞
⎜ ⎟⎝ ⎠ g|.‘r.2

= 144.375 g|.‘r.2

9.8 H§$gmMr bm§~rH§$gmMr bm§~rH§$gmMr bm§~rH§$gmMr bm§~rH§$gmMr bm§~r
Imbrb dV©wimMo {Z[ajU H$éZ V³Vm nwU© H$am.

(i)                         (ii)                 (iii)                  (iv)                    (v) (vi)

A C

D

B E

F

G

L

7 cm 3.5 cm

7 cm

7 cm

K

360o

180o
90o

45o 60o
xo l

2 rπ

rr r r rrSCERT T
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228 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

r

O

rxo

A B

360o
xo

l

2 rπ

AmH¥$Vr H$moZ H§$gmMr bm§~r H$moZ Am{U H§$gmÀ¶m bm§~r
‘Yrb g§~§Y

(i) 3600 2 rπ × π π
0

0
360 2 r = 2 r
360

(ii) 1800 πr × π π
0

0
180 2 r = r
360

(iii) 900 πr
2 _________

(iv) 450 πr
4 _________

(v) xo _________ × π
0

0 2 r
360

x
= l

(vi) 600 πr
3 _________

darb {Z[ajUm déZ ìX¡{ÌÁ¶m dVw©iI§S>mÀ¶m H§$gmMr bm§~r (l)  
360

x
 × 2 rπ  BWo ‘r’ dVw©imMr

{ÌÁ¶m Amho Am{U ìX¡{ÌÁ¶m dVw©imI§S>mÀ¶m H§$gmÀ¶m g‘moa H|$Ðmda ‘x’ hm H$moZ Amho.
Oa dVw©iI§S>mÀ¶m H§$gmMr bm§~r l Agob

0

0
2 r 360

l x
π

=

Va       l    =  
360

x
 × 2 rπ

9.9 ìX¡{ÌÁ¶m dVw©imI§S>mMo joÌ\iìX¡{ÌÁ¶m dVw©imI§S>mMo joÌ\iìX¡{ÌÁ¶m dVw©imI§S>mMo joÌ\iìX¡{ÌÁ¶m dVw©imI§S>mMo joÌ\iìX¡{ÌÁ¶m dVw©imI§S>mMo joÌ\i
XmoZ {ÌÁ¶m Am{U EH$ H§$gm Zo ‘¶m©XrV Ho$boë¶m dVw©imÀ¶m ^mJmbm ìX¡{ÌÁ¶m dVw©iI§S>
åhUVmV.

{ÌÁ¶m Agboë¶m dVw©imMo joÌ\i r = 2rπ

ìX¡{ÌÁ¶m dV©wimI§S>mÀ¶m H§$gmÀ¶m g‘moa H|$Ðmda x0 hm H$moZ Amho.
ìX¡{ÌÁ¶m dVw©i I§S>mMo joÌ\i Am{U Ë¶mMm H$moZ g‘ n«‘mUmV AmhoV.
∴  ìX¡{ÌÁ¶m dVw©iI§S>mMo joÌ\i… dVw©imMo joÌ\i =  xo : 360o

 OABìX¡{ÌÁ¶m dVw©iI§S>mMo joÌ\i = 
360

x
 ×  dVw©imMo joÌ\i
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åhþUZ OABìX¡{ÌÁ¶m dVw©iI§S>mMo joÌ\i  =              × ×

     =              ×        ×

          =       ×

                                          A  =         (l ho H§$gmMr cm§~r Amho.)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: Imbrb àË¶oH$ AmH¥$VrV a§J{dboë¶m ^mJmMo joÌ\i H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (i)  a§J{dboë¶m ^mJmMo joÌ\i
={21 ‘r ~mOw Agboë¶m Mm¡agmMo joÌ\i} – {21 ‘r. ì¶mg Agboë¶m dVw©imMo
joÌ\i}

Oa dVw©imMm ì¶mg 21 ‘r Agob

Va dV©wimMr {ÌÁ¶m = 
21
2  =10.5‘r.

a§J{dboë¶m ^mJmMo joÌ\i =   (21 ×  21) –               ×         ×              ‘r.2

                                       = 441 – 346.5

                                       = 94.5 ‘r.2

(ii) a§J{dboë¶m ^mJmMo joÌ\i = {21 ‘r. ~mOw Agboë¶m Mm¡agmMo joÌ\i} –
{4× ìX¡{ÌÁ¶m dVw©iI§S>mMo joÌ\i}

=  (21 

×

 21) –        ×            ×         ×        ×              ‘r2

(Oa ì¶mg 21 ‘r. Agob Va {ÌÁ¶m 21
2  ‘r.)

21m
21

m

2πr
xo

360o
r
2

l
r
2

lr
2

21m

21
m

22
7

21
2

21
2( )

90o

360o
22
7

21
2( )4 21

2

xo

360o    πr2 [  πr2 = πr    ]
2r
2
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230 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

10.5m

21m

=  (21 ×  21) –

=  (441 – 346.5) ‘r2

=  94.5 ‘r2

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 9.2

1. 36 g|.‘r.  25 g|.‘r. Am¶VmH$ma H«$m°{bH$ {eQ> AmhoV . Ë¶m‘YwZ 3.5 go.‘r. ì¶mgmMo
56 dVw©imH$ma ~Q>Z H$mnb oVa Caboë¶m {eQ> Mo joÌ\i ‘m{hV H$am.

2. 28 g|.‘r. ~mOw Agboë¶m Mm¡agmMo A§V©dVw©imMo joÌ\i ‘m{hV H$am.

[gwMZm …gwMZm …gwMZm …gwMZm …gwMZm … dV©wimMm ì¶mg hm Mm¡agmÀ¶m ~mOw EdT>m Amho.]

3. Imbrb àË¶oH$ {MÌmV a§J{dboë¶m ^mJmMo joÌ\i ‘m{hV H$am.

[gwMZmgwMZmgwMZmgwMZmgwMZm: d +  + 
d
2  = 42]

d = 21

∴  Mm¡agmMr ~mOw 21g|.‘r.
4. ~mOwÀ¶m AmH¥$VrV gma»¶m {ÌÁ¶mMo

Mma bhmZ AY©dVw©i Am{U gma»¶m
{ÌÁ¶oMo (àË¶oH$s 42 g|.‘r.)XmoZ ‘moR>o
dVw©i AmhoV. Va a§J{dboë¶m ̂ mJmMo
joÌ\i ‘m{hV H$am.

28
cm

28cm

42cm

d

× 22
7 × 21

2( )4 × × 21
2

1
4
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5. ~mOwÀ¶m AmH¥$Vr‘Ü¶o Mma AY©o dVw©i
Am[U XmoZ EH$ MVwWmªe dVw©i
AmhoV. Oa OA = OB = OC = OD
= 14 g§o.‘r. a§J{dboë¶m ^mJmMo
joÌ\i ‘m{hV H$am.

6. ~mOwÀ¶m AmH¥$Vr‘Ü¶o  A, B, C Am{U D ho OmoS>r‘Ü¶o ~mhoéZ ñne© H$arV Agboë¶m
gma»¶m dVw©imMo H|$Ðq~Xþ AmhoV. Am{U 7 g|.‘r. ~mOw Agbobr ABCD hm Mm¡ag Amho.
a§J{dboë¶m ^mJmMo joÌ\i ‘m{hV H$am.

7. g‘ ŵO {ÌH$moUmMo joÌ\i 49

3

g|.‘r.2  Amho.
H$moZr¶ q~Xþ H|$Ð g‘OwZ ~mOwÀ¶m AmH¥$Vr ‘Ü¶o
XmI{dë¶m à‘mUo {ÌH$moUmÀ¶m ~mOwMr AYu bm§~r
{ÌÁ¶m KoD$Z Ë¶m H|$ÐmdéZ dVw©i H$mT>m. dVw©im‘Ü¶o
g‘m{dð> Zgboë¶m {ÌH$moUmÀ¶m ̂ mJmMo joÌ\i H$mT>m.

8. (i) {ÌÁ¶m ‘a’ EH$‘oH$m§g ñne© H$aV Agbobo gmaIo
Mma dV©wi AmhoV. Ë¶m‘Yrb joÌ\i ‘m{hV
H$am.

(ii) Mm¡agmÀ¶m Mma H$monè¶mVwZ Ago Mma gmaIo dVw©i H$mT>bo H$s àË¶oH$ dV©wi BVa XmoZ
dVw©imbm ñne© H$arV AmhoV. Mm¡agmMr n«Ë¶oH$ ~mOw 14 g|.‘r.Amho. Va dVw©imÀ¶m n[aKm§
‘Yrb OmJoMo joÌ\i ‘m{hV H$am.

A

B C
600

600

600

7 cm 7 cm

7 cm7 cm

7 cm 7 cm

D

A B

C

D

A B

C

O
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9. EH$m H$mS©~moS>© À¶m VwH$S>çm déZ
ABCD, g‘b§~ Mm¡H$moZmÀ¶m
AmH$mam‘Ü¶o Amho Am{U AB||CD
Am{U BCD∠ = 900, EH$
MVwW©m§e dVw©i H$mTw>Z Q>mH$bm
AB = BC = 3.5 g|.‘r.Am{U DE
= 2 g|.‘r. {Xbobo Amho. H$mS>©
~moS> © À¶m Caboë¶m ^mJmMo

joÌ\i H$mT>m( π  ~amo~a 22
7 ¿¶m)

10. EH$m KmoS>çmbm 70 ‘r × 52 ‘r À¶m Am¶VmH$ma eoVmV EH$m H$monè¶mV 21 ‘r bm§~
XmoarZo MaÊ¶mgmR>r ~m§YwZ R>odbo H$Va Vmo H$sVr ^mJ Mé eH$Vmo.?

AmnU H$m¶ MMm© Ho$bmo.AmnU H$m¶ MMm© Ho$bmo.AmnU H$m¶ MMm© Ho$bmo.AmnU H$m¶ MMm© Ho$bmo.AmnU H$m¶ MMm© Ho$bmo.

g‘b§~ Mm¡H$moZmMo joÌ\i =   (g‘m§Va ~mOwÀ¶m bm§~rMr ~oarO) ×  (Ë¶m
‘Yrb A§Va)

• Mm¡H$moZmMo joÌ\i = 
1
2

×  H$Um©Mr bm§~r ×  Caboë¶m XmoZ {eamoq~Xþ VwZ
H$Um©da Q>mHo$boë¶m b§~ aofoÀ¶m bm§~rMr ~oarO )

• g‘^wO Mm¡H$mZmMo joÌ\i  = H$Um©À¶m JwUmH$mamÀ¶m AY}
• dVw©imMo joÌ\i = 2rπ ¶oWo ‘r’ hm dVw©imMr {ÌÁ¶m Amho.
• dVw©imH$ma añË¶mMo joÌ\i (qH$dm) [a¨JMo joÌ\i = π(R2- r2) [H§$dm π(R +

r) (R-r) Ooìhm R, r ho AZwH«‘o ~mhoarb dV©wi Am{U AmVrb dVw©i Mo
{ÌÁ¶m AgVo.

• ìX¡{ÌÁ¶m dVw©iI§S>m = × π
0

2
0 r

360
x

 ¶oWo r   hm dVw©imMr {ÌÁ¶m Amho .

Am{U ìX¡{ÌÁ¶m dV©wiI§S>mÀ¶m H§$gmÀ¶m g‘moa H|$Ðmda x° hm H$moZ Amho.

=
rA
2
l

52 m

C

O

Q

21 m
70 m

P

B

A

3.5 cm

E2cmD

A B

C

F

21 m
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10.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

Jmonr 4 H$n nmUr 2 H$n Vm§Xþi {eO{dÊ¶mgmR>r XaamoO dmnaVmo.
AmO Ooìhm H$mhr nmhþZ Ë¶mÀ¶m Kar Ambo AmhoV, Voìhm Ë¶mbm 6
H$n Vm§Xþi {eO{dÊ¶mMo AmhoV. Ë¶mbm {H$Vr H$n nmÊ¶mMr JaO
6 H$n Vm§Xþi {eO{dÊ¶mgmR>r Amho ?
Aem àH$maMo AZoH$ CXmhaUo Amnë¶m X¡Z§{XZ {OdZmV ¶oVmV.
OoWo AmnUmg AmT>iwZ ¶oVo H$s, EH$m amerVrb ~Xb Xþgè¶m
amerV XoIrb ~Xb AmUVmo. CXmhaU nhm.
(i) Oa Am{YH$ {dÚmÏ¶mªMr g§»¶m Vw‘À¶m emioV Zm|X Pmbr

Va XþnmaÀ¶m OodÊ¶mgmR>r {H$Vr amerMr JaO amhrb Am{U
H$m¶ KS>Uma ? Am{YH$ amerMr JaO amhrb.

(ii) Oa Vwåhr ~±Ho$‘Ü¶o A{YH$ a³H$‘ O‘m Ho$br Va Vwåhmbm {‘imboë¶m ì¶mOm ~Ôb H$m¶
åhUw eH$Vm ? {ZpíMVM {‘i{dbobo ì¶mO XoIrb A{YH$ amhrb.

(iii) EHw$U IaoXr qH$‘VrMo H$m¶ hmoB©b Oa {dH$V KoVboë¶m dñVwMr g§»¶m H$‘r hmoV Agob
? ñnï>nUo IaoXr qH$‘V H$‘r hmoB©b.

(iv) 20 Mm¶nËVr nm°Ho$Q>Mo dOZ H$m¶ Amho, Oa 40 Mm¶ nËVrMo nm°Ho$Q> Mo dOZ 1.6 {H$.J«m.
Amho ? ñnï>nUo 20 Mm¶nËVrÀ¶m nm°Ho$Q>Mo dOZ H$‘r amhUma.

darb CXmhaUmV Amnë¶mbm AmT>iVo H$s EH$m amerVrb ~Xb Xþgè¶m amerV XoIrb ~Xbo
AmUVo.

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

AmUIr nmM CXmhaUo KoD$Z gm§Jm H$s EH$m amerVrb ~Xb ho Xþgè¶m amerV
XoIrb ~Xb KS>{dVo.

Jmonrbm JaO Agbobr nmÊ¶mMr amer Vwåhr H$er ‘m{hV H$aUma ? ¶mMo CËVa XoÊ¶mgmR>r AmVm
AmnU H$mhr doJdoJù¶m àH$maMo CXmhaU Aä¶mg H$aUma AmhmoV.

g‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mU
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10.1  g‘ à‘mUg‘ à‘mUg‘ à‘mUg‘ à‘mUg‘ à‘mU

dZ ‘mohËgdmÀ¶m g§X^m©V EH$m emioÀ¶m à‘wImZo amonm§Mr bmJdS> H$aÊ¶mMo R>a{dbo. àË¶oH$
dJm©À¶m à‘wIm§Mr g§»¶m Imbr ‘m§S>br Amho.

dJ© VI VII VIII IX X

{dÚmÏ¶m©§Mr g§»¶m 5 7 10 12 15

àË¶oH$ {dÚmÏ¶mªbm XmoZ amonQ>o bmdm¶Mo Amho. àË¶oH$ dJm©bm {H$Vr amonQ>o bmdmdo bmJVrb ho
‘m{hV H$am.

dJ© VI           VII VIII        IX           X

{dÚmÏ¶mªMr g§»¶m 5 7  10       12         15

Amdí¶H$ am|nmMr g§»¶m 10 14  20        24         30

Amdí¶H$ Agboë¶m amonm§~Ôb Vwåhr H$m¶ åhUw eH$Vm ? JaO Agboë¶m am|nmMr g§»¶m Am{U
{dÚmÏ¶mªMr g§»¶m ‘Yrb ~Xb H$em àH$maMm AgVmo ? XmoÝhr dmT>V AmhoV qH$dm KQ>V AmhoV.

=  = = = …… =
10 14 20 2
5 7 10 1

 = 2 ho pñWa g§»¶m
Amho. Ë¶mbm pñWa à‘mU åhUVmV.
Ogo JwUmoËVa g‘mZ AmhoV ¶m ~Xbbm AmnU g‘ n«‘mU åhUVmo.
Oa  x Am{U y H$moUË¶mhr XmoZ amer AmhoV. XmoÝhrhr Aem àH$mao Amho H$s XmoÝhrhr EH$Ì

dmT>VmV qH$dm H$‘r hmoVmV Am{U x
y

 pñWa amhVo. (åhUm k)Voìhm AmnU åhUVmo H$s  x Am{U y

g‘ à‘mUmV AmhoV Ë¶mbm Ago {bhbo OmVo. x ∝  y Am{U Ago dmMbo OmVo H$s, x g‘ à‘mU

y À¶m Amho. ∴  
x
y   =  k     ⇒  x = ky   ¶oWo k ho pñWam§H$ à‘mU Amho.

Oa y1 Am{U  y2 ¶m  y À¶m AZwgma qH$‘Vr AmhoV. VgoM  x1 Am{U x2 ¶m  x À¶m

AmhoV,åhUwZ 
1 2

1 2
=

x x
y y

amono cmdV Agcoë`m {dÚmÏ`mªMo g§»`m
EHw$U {dÚmWu
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  ho H$amho H$amho H$amho H$amho H$am
    1. Ago {VZ CXmahUo {bhm OoWo Vwåhr g‘ à‘mU nmhVmo.

2. Mbm J¥hrV Yé ¶m H$s, doJdoJù¶m Mm¡agmÀ¶m ~mOwMo dJ© 2,3,4 Am{U 5
g|.‘r. Va Mm¡agmMo joÌ\i H$mTw>Z Imbrb OmJm ^am.

g|.‘r. ‘Ü¶ ~mOw (go§.‘r.)2 ‘Ü¶o joÌ\i

2
3
4
5

Vwåhmbm H$m¶ {XgwZ Ambo ? Vwåhmbm Mm¡agmÀ¶m joÌ\im ‘Ü¶o ~Xb ho Ë¶mÀ¶m
~mOwÀ¶m ~Xbm‘wio hmoVmo H$m ? g‘moa Mm¡agmMo joÌ\i ‘m{hV H$am, ~mOwMr bm§~r
KoD$Z H$mT>m. JwUmoËVa g‘mZ Amho H$m ? ñnï>nUo Zmhr.
∴  hm ~Xb åhUOo g‘ à‘mU Zmhr.
3. EH$m J«m\ H$mJXmda H$mT>bobo g‘mZ é§XrMo Am¶V Imbr {Xbobo AmhoV.

àË¶oH$ Am¶VmMo joÌ\i H$mT>m Am{U Imbrb V³Vm ^am.

Am¶V 1 2   3   4 5

bm§~r (g|.‘r.)
joÌ\i (g|.‘r.2)

joÌ\i bm§~rÀ¶m g‘ à‘mUmV AmhoV H$m ?

4.. EH$ J«m\ H$mJX ¿¶m Am{U g‘mZ bm§~rMo doJù¶m OmS>rMo gmaIo Am¶V
H$mT>m. àË¶oH$mMo joÌ\i H$mT>m Vwåhr Ë¶mÀ¶m joÌ\i Am{U é§Xr ~Ôb H$m¶
{Zf©H$ H$mTw> eH$Vm ?

1

2

3

5

4
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU1: gma»¶m 65 Mm¶nËVr nm°Ho$Q>Mr [H§$‘V 2600 én¶o Agob Va VemM àH$maÀ¶m 75
Mm¶nËVr nm°Ho$Q>Mr qH$‘V H$m¶ hmoB©b ho gm§Jm ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnUmg ‘m{hV Amho H$s, Oa {dH$V KoVboë¶m Mm¶nËVr nm°Ho$Q>Mr g§»¶m
dmT>ë¶mg Ë¶mMr [H§$‘V XoIrb dmT>ob. åhUwZ Mm¶nËVr nm°Ho$Q>Mr qH$‘V
Ë¶mÀ¶m g§»¶o ~amo~a ~XbVo.

Mm¶nËVr nm°Ho$Q>Mr g§»¶m (x) 65 75

qH$‘V (y) 2600 ?

åhUwZ  
1 2

1 2

x x
y y

=  ¶oWo   x1= 65    y1 = 2600       x2 = 75        y2 = ?

‘m§S>Ur Ho$ë¶mZo 65
2600  = 

2

75
y   ⇒   y2 = 

×75 2600
65  =    3000 én¶o

Aem 75 Mm¶nËVr nm°Ho$Q>Mr qH$‘V 3000 én¶o hmoVo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: EH$m aoëdo ñWmZH$mMo H$ma nmH$s©J R>odÊ¶mMo ^md Imbrb à‘mUo {Xbo AmhoV.

VmgmMr g§»¶m nm{H©$J Xa
(x) (y)

n¶ªV 4 Vmg  60 én¶o
8 Vmg 100én¶o
12 Vmg 140én¶o
24 Vmg  180én¶o

nS>VmiUr H$am H$s JmS>r R>odÊ¶mMo ̂ md Am{U JmS>r R>odÊ¶mMo Vmg g‘ à‘mUmV
AmhoV H$m Zmhr.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Amnë¶mbm {XgwZ ¶oVo H$s XmoÝhr [H§$‘Vr hiwhiw dmT>V AmhoV.

Vo g‘ à‘mUmV AmhoV H$m?  x
y

 Mr qH$‘V H$m¶ hmoB©b ?

 Oa ho {ñWam§H$ Amho Va Vo g‘à‘mU AmhoV. ZmhrVa Vo g‘ à‘mU ZmhrV.
Mbm ¶m Imbrb g§X^m©V nmS>VmiwZ nhm.
x
y

 = 
4

60 , 
8

100 , 
12

140 , 
24

180
Vwåhr AJXr gmoß¶m nÜXVrZo {Z[ajU H$é eH$Vm H$s Vo g‘mZ JwUmoËVa ZmhrV. åhUwZ Vo
g‘à‘mU ZmhrV
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: EH$ 8 ‘rQ>a À¶m ñV§̂ mMr 10 ‘rQ>a bm§~ gmdbr nS>Vo. Vwåhr EH$m PmS>mMr

bm§~r ‘m{hV H$am. Á¶mMr 40 ‘r.gmdbr AemM n[apñWVrV nS>Vo.
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: gmdbrMr bm§~r Ë¶mÀ¶m ñV§̂ mÀ¶m C§Mrà‘mUo ~XbVo.

åhUwZ  
1 2

1 2

x x
y y

=   ¶oWo x1 =  8‘r.    y1 = 10‘r.      x2 = ?  Am{U    y2 = 40‘r.

‘m§S>Ur H$am  8
10  =  2

40
x

   ⇒  x2  =  
×8 40
10  = 32 ‘r

åhUwZ PmS>mMr C§Mr 32 ‘rQ>a Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: Oa EH$ nmB©n EH$m Q>mH$sbm Á¶mMr j‘Vm 50 {bQ>a Amho. Ë¶mbm 5 VmgmV ̂ é

eH$Vo. Va 75 {bQ>aj‘Vm Agboë¶m Q>mH$sbm ̂ aÊ¶mgmR>r {H$Vr Vmg bmJVrb.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Q>mH$sVrb nmÊ¶mMo KZ\i ∝  ^aÊ¶mgmR>r bmJbobm doi

åhUwZ ¶oWo 1 2

1 2

x x
y y

=  ¶oWo  x1= 50 l   y1 = 5Vmg         x2 = 75 l   {bQ>a      y2=?

50 75
5 x

=  ⇒   x  = 
75 5

50
×

 = 
37515

50 2
 = 7  1

2 Vmg

75 {bQ>a j‘Vm Agbobr Q>mH$s ^aÊ¶mgmR>r bmJbobm doi 7  1
2 Vmg

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: Oa 20 ‘rQ>a H$mnS>mMr qH$‘V 1600 én¶o Amho. Va 24.5 ‘rQ>a H$mnS>mMr
[H§$‘V H$m¶ hmoB©b.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: H$mnS>mÀ¶m bm§~rÀ¶m AZwgma qH$‘V g‘ énmV ~XbVo.

åhUwZ 1 2

1 2

x x
y y

=  ¶oWo  x1 = 20 ‘r
 y1 = 1600én¶o  x2 = 24.5 ‘r Am{U y2 =  ?

‘m§S>Ur H$éZ   =
2

20 24.5
1600 y  ⇒    x2  =  

×1600 24.5
20   =  1960én¶o

24.5 {‘Q>a H$mnS>mMr [H§$‘V 1960 én¶o Amho.
ho H$amho H$amho H$amho H$amho H$am
{Xboë¶m ZH$memV A§Va ‘moOm Am{U
Vmo ‘wi A§Va KoD$Z Imbrb ‘Yrb
A§Va H$mT>m. (i) {dO¶dmS>m Am{U
{demImnÅ>Z‘ (ii) {VénVr Am{U
da§Jb ¶oWo ZH$memMr ñHo$bnÅ>r 1 :
30000000 JwUmoËVa Amho.

{VénVr{VénVr{VénVr{VénVr{VénVr

ñHo$b nÅ>r :
  1 g|.‘r. = 300

{H$.‘r.

{dO¶dmS>m

da§Jb {demImnÅ>Z‘

Scale shows how lengths between two
cities are reduced in drawing
        Scale : 1 cm = 300 km
Convert scale to ratio or 1 cm :
30000000 cm using centimetres as
common unit.

 y2
 y2

VobJw amÁ¶VobJw amÁ¶VobJw amÁ¶VobJw amÁ¶VobJw amÁ¶
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10.1

1. EH$m 5 ‘rQ>a H$mnS>mMr [H§$‘V 210 én¶o Amho. Va VemM {d{eîQ> H$mnS>mMr XOm©À¶m
{H|$‘V H$m¶ hmoB©b.(i) 2 ‘r (ii) 4 ‘r (iii) 10 ‘r (iv) 13 ‘rQ>a

2. Imbrb V³Vm ^am
gonmMr g§»¶m 1 4 7 12 20

gonmMr [H§$‘V (én¶o ‘Ü¶o) 8 ……. …….. …….. ……….
3.  48 nmoVo YmZmMr {H|$‘V 16800 én¶o Amho. Va 36 nmoVo YmZmMr qH$‘V {H$Vr.
4. 4 gXñ¶ Agboë¶m EH$m Hw$Qw>§~mMm ‘{hÊ¶mMm IM© 2800 én¶o Amho. Va \³V 3 gXñ¶

Agboë¶m EH$m Hw§$Qw>§~mMr ‘{hÊ¶mMm IM© {H$Vr hmoB©b.
5. 28 ‘rQ>a bm§~r Agboë¶m EH$m OhmÀ¶m Po§S>mMr C§Mr 12 ‘r. Amho. Oa EH$m Z‘wZm

OhmOmda Agboë¶m P|S>mMr C§Mr 9 g|.‘r. Amho. Va Ë¶m Z‘wZm OhmOmMr bm§~r H$m¶
hmoB©b ?

6. 5 ‘r. 60 g|.‘r. Agboë¶m EH$m Cä¶m ñV§̂ mMr gmdbr 3 ‘rQ>a 20 g|.‘r. bm§~ nS>Vo.
Ë¶mM doir ‘m{hV H$am (i) 10 ‘r. 50 g§o.‘r. Agboë¶m Xþgè¶m ñV§̂ mMr gmdbrMr bm§~r
H$mT>m.(ii) ñV§̂ mMr C§Mr H$mT>m Á¶mMr gmdVbr 5 ‘r. bm§~ Amho.

7. EH$ ‘mb ^éZ Agboo Q́>H$ 14 {H$.‘r. 25 {‘ZrQ>mV àdmg H$aVo Oa doi gmaImM Agob
Va Vo Q́>H$ 5 VmgmV {H$Vr A§Va àdmg H$é eH$Vo?

8. 12 OmS> H$mJXmMo dOZ 40 J«m‘ Amho. Va {H$Vr H$mJXmMo dOZ 16
2
3  {H$.J«m. ^aob ?

9. EH$ aobJmS>r 75 {H$.‘r. / Vmg gma»¶m doJmZo YmdVo Va
(i) 20 ‘rZrQ>mV Vo {H$Vr A§Va Ymdob ?
(ii) 250 {H$.‘r. A§Va OmÊ¶mgmR>r aobJmS>rbm {H$Vr doi bmJVmo.

10. EH$m ¶moOZm gwú‘ {Mn Mr ñHo$b nÅ>r 40.1 Amho. ¶moOZoMr bm§~r 18 g|.‘r. Amho. Va
Ë¶mMr ‘wi bm§~r H$mT>m.?

 àH$ën H$m¶© àH$ën H$m¶© àH$ën H$m¶© àH$ën H$m¶© àH$ën H$m¶©
1. ^maVmMm ZH$mem ¿¶m. VoWo dmnabobr ñHo$bnÅ>rMr Zm|X H$am. ñHo$b nQ²>Q>rMm dmna H$éZ

ZH$memVrb H$moUË¶mhr XmoZ eham‘Yrb A§Va H$mT>m. XmoÝhrÀ¶m ‘Yrb ‘wi A§Va ‘m{hV
H$am.

2. 5 bmoH$m§gmR>r hbdm ~Z{dÊ¶mgmR>r Imbrb gm‘J«rMr JaO Amho. adm = 250 J«m‘,
gmIa = 300 J«m‘, Vwn = 200 J«m‘, nmUr= 500 {bQ>a à‘mUmVmMm ‘wÔm dmnéZ Vw‘À¶m
dJm©gmR>r hbdm ~Z{dÊ¶mgmR>r gm‘J«rMm A§XmO bmdm.
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÷ 2 ÷ 4 ×2

× 2 × 4 ÷2

× 3

÷ 3

10.2ì¶ñV à‘mUì¶ñV à‘mUì¶ñV à‘mUì¶ñV à‘mUì¶ñV à‘mU
EH$m nmg©b H§$nZrOdi {ZpíMV g§»¶oMo nmg©b nmR>d¶mMo AmhoV. Oa Vr H$§nUr 36 ‘mUgm§Zm
H$m‘mda bmdVo, Va Vo 12 {Xdg KoVmV. Oa \³V 18 ‘mUgo H$m‘mda AmhoV Va H$m‘ nwU©
hmoÊ¶mgmR>r 24 {Xdg bmJVmV. Vwåhr nmhm Ooìhm ‘mUgm§Zm AY©o H$bo Va doi XþßnQ> bmJVmo.
Oa H§$nUr 72 ‘mUgm§À¶m H$m‘mda bmdVo Va doi AmYm© bmJob H$m ?

hmo, {ZpíMVM bmJob, Mbm V³Ë¶mda EH$ ZOa Q>mH$m.

‘mUgm§Mr g§»¶m 36 18 9 72 108

KoVbobm doi 12 24 48 6 4

Oa H§$nUrbm EH$mM {XdgmV nmg©b nmR>dm¶Mo AgVo Va Ë¶mbm {H$Vr bmoH$m§Zm H$m‘mda ¿¶mdo
bmJob ?

XmoÝhr amer Aem nÜXVrZo ~XbVmV H$s, Oa EH$ amer dmQ>Vo Va Xþgar amer H$‘r hmoVo.
EH$mM JwUmoËVamV hmoVo. Am{U Ë¶m CbQ> ¶mbm ì¶ñV à‘mU åhUVmV. darb CXmhaUmV
H$m‘mda bmdboë¶m ‘mUgm§Mr g§»¶m Am{U {Xdgm§Mr g§»¶m øm EH$‘oH$m§g ì¶ñV à‘mUmV
AgVmV.
{MÝhmìXmao ¶mbm Ago Xe©{dbo OmVo.

bmJboë¶m {XdgmMr g§»¶m ∝
1

number of persons engaged

Oa x Am{U y ì¶ñV à‘mUmV AgVrb Va    x ∝
1
y

x  = k
y

 OoWo k hm à‘mUmMm pñWam§H$ Amho.

xy = k.

Oa  y1 Am{U y2  ¶m  y  À¶m qH$‘Vr AmhoV. ¶m gma»¶m  x1 Am{U  x2 Mm  x  qH$‘Vr AZwH«$‘o AmhoV

Va åhUwZ x1y1 = x2y2 (= k), qH$dm  1

2

x
x

 = 2

1

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

1. VrZ n[añWrVr {bhm OoWo Vwåhr ì¶ñV à‘mU nmhVmo.
2. doJdoJio à‘mU Agbobo Am¶V EH$m Mm¡agmH¥$Vr H$mJXmda 12 bJVÀ¶m

~mOw KoD$Z ~Zdm¶mMo Amho. àË¶oH$ Am¶VmMr bm§~r Am{U é§Xr H$mT>m.
Imbrb V³Ë¶mV qH$‘VrMr Zm|X H$am.

Am¶VmMrAm¶VmMrAm¶VmMrAm¶VmMrAm¶VmMr bm§~rbm§~rbm§~rbm§~rbm§~r é§Xré§Xré§Xré§Xré§Xr joÌ\ijoÌ\ijoÌ\ijoÌ\ijoÌ\i
g§»¶m           (g|.‘r.‘Ü¶o) (g§o.‘r.‘Ü¶o) (Mm¡.g|.‘r.)

1 L1…… B1…… ……...

2 L2…… B2…… ……...

3 L3…… B3…… ……...

4 L4…… B4…… ……...

5 L5…… B5…… ……...

6 L6…… B6…… ……...

Vwåhmbm H$m¶ AmT>iVo ? Oer bm§~r dmT>Vo Ver é§Xr H$‘r hmoVo Am{U Ë¶m CbQ>
hmoVo. (pñWa joÌ\imgmR>r).

bm§~r Am{U é§Xr EH$‘oH§$mer ì¶ñV à‘mUmV AmhoV H$m ?

ChmhaUChmhaUChmhaUChmhaUChmhaU 6: Oa 36 H$m‘Jma EH$ q^V 12 {XdgmV ~m§Yw eH$VmV Va 16 H$m‘Jma {VM
[ §̂V ~m§YÊ¶mgmR>r {H$Vr {Xdg bmJVrb ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Oa H$m‘Jmam§Mr g§»¶m H$‘r hmoVo Voìhm q^V ~m§YÊ¶mgmR>rMr doi dmT>Vo. Vo
g‘à‘mU À¶m ì¶ñV à‘UmV ~XbVo.

åhUwZ ¶oWo  1

2

x
x

 =  2

1

y
y

 ¶oWo  x1 = 36

H$m‘Jma
y1 = 12 {Xdg x2 = 16 H$m‘Jma Am{U
y2 = ? {Xdg
H$m‘JmamMr g§»¶m {XdgmMr g§»¶m
36 12

16 y2

‘m§S>ë¶mg, 236
16 12

y
=   ⇒  y2 = 

×12 36
16  = 27 {Xdg

åhUwZ 16 H$m‘Jma {VM q^V 27 {XdgmV ~Z{dUma.

 

1

2

3

4

5

6

åhUwZ H$m‘Jmam§Mr g§»¶m H$‘r
hmoV Amho.

36 ÷ x = 16  ⇒ x = 
36
16

åhUwZ {XdgmMr g§»¶m dmT>Vo Vo
g‘ à‘mUmV dmT>Vo.

åhUOoM  x × 12 = 
36
16

 × 12

       = 27 {XdgSCERT T
ELA
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{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.{dMma H$am, MMm© H$am Am{U {bhm.
AmnU åhUw eH$Vmo H$m àË¶oH$ ~Xb ho à‘mU Amho.
EH$m nwñVH$mV 100 nmZo AmhoV. nwñVH$mVrb dmMboë¶m nmUmMo à‘mU Am{U {eëbH$ nmUmMo
à‘mU H$go ‘m{hV H$amb?

dmMboë¶m nmZm§Mr g§»¶m (x) 10 20 30 50 70

{eëbH$ nmUmMr g§»¶m (y) 90 80 70 50 30

¶oWo {eëbH$ nmUmMr g§»¶mMo H$m¶ Pmbo Ooìhm nwU© Pmboë¶m nmUm§Mr g§»¶m dmT>V Amho ? Vo
ì¶ñV à‘mUmV ~XbVo H$m ? g‘OwZ gm§Jm.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10.2

Imbrb V³Ë¶mMo {Z[ajU H$am Am{U ‘m{hV H$am H$s H$moUË¶m Mbamer ì¶ñV à‘mU AmhoV
(¶oWo x Am{U y)

(i) x 50 40 30 20 (ii) x 100 200 300 400

y 5 6 7 8 y 60 30 20 15

(iii) x 90 60 45 30 20 5

y 10 15 20 25 30 25

2. EH$ emim 6000 én¶o nwñVHo$ {dH$V KoÊ¶mgmR>r IM© H$aÊ¶mMm {dMma H$arV Amho. ¶m
g‘mJ«rbm dmnéU V³Vm nwU© H$am.

àË¶oH$ nwñVH$m§Mr qH$‘V (é.‘Ü¶o ) 40 50 75

{dH$V KoUmè¶m nwñVH$m§Mr g§»¶m 150 100 75

3. Mm¡agmH¥$Vr H$mJX ¿¶m. Am{U 48 Mm¡agbm doJdoJù¶m am§JoÀ¶m g§»¶oV O‘{dbo Oo
Imbrb à‘mUo XmI{dbo Amho.

12 Columns 8 Columns

6 
R

ow
s

4 
R
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am§JoMr g§»¶m (R) 2 3 4 6 8

AmoirMr g§»¶m (C) --- --- 12 8 ---

Vwåhmbm H$m¶ {XgwZ ¶oVo ? Ogo R dmT>Vo Vgo C H$‘r hmoVo.
(i)  R1 : R2 = C2 : C1Amho H$m ?
(ii)  R3 : R4 = C4 : C3Amho H$m ?
(iii)  R Am{U C EH$‘oH$mg ì¶ñV à‘mUmV AmhoV H$m ?
(iv) ¶m H¥$Ë¶mbm 36 Mm¡agm§Zm dmnéZ H$am.

 dJ© àH$ën dJ© àH$ën dJ© àH$ën dJ© àH$ën dJ© àH$ën

Vw‘À¶m dJm©V EH$m AmR>dS>çmVrb CnpñWVrV
{dÚmÏ¶m ªMr g§»¶m Am{U AZCnpñWVr
{dÚmÏ¶mªMr g§»¶m Mm EH$ V³Vm V¶ma H$am
Vw‘À¶m {‘Ìmgmo~V MMm© H$am Am{U Vw‘Mr
{Q>ßnUr Vw‘À¶m dhrV {chm.

AmVm Mbm, H$mhr CXmhaUo gmoS>dw ¶m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: EH$m dñVrJ¥hmV 100 {dÚmÏ¶mªgmR>r 40 {XdgmMo ameZ / gm‘mZ CnbãY Amho.

Oa 20 {dÚmWu AmUIr dñVrJ¥hmV 4 {XdgmZ§Va Am{YH$ Ambo Va Vo ameZ /
gm‘mZ {H$Vr {Xdgmn¶ªV OmB©b ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Ogr {dÚmÏ¶mªMr g§»¶m dmT>ob Va H$‘r {Xdgmn¶ªV ameZ gma»¶m à‘mUmV
nwaob. åhUwZ Vo ì¶ñV à‘mUmV Amho.

g‘mZ CnbãY Agboë¶m{dÚmÏ¶mªMr g§»¶m
{XdgmMr g§»¶m

40 100

4 {XdgmZ§Va 36 100

x 120

AmVm, hm àíZ Amho H$s, Oa 100 {dÚmÏ¶mªgmR>r 36 {Xdgmn¶ªMo Vm§Xwi CnbãY
AmhoV Va Vo gm‘mZ 120 {dÚmÏ¶mªgmR>r {H$Vr {Xdg Mmb{Vb.

AmR>dS>çmVrb  CnpñWV     AZw CnpñWVrV

{Xdg      {dÚmWu g§»¶m {dÚmWu g§»¶m
      (x)      (y) x.y

gmo‘dma
‘§Jidma
~wYdma
Jwédma
ewH«$dma
e{Zdma
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36
x    =   

120
100

3

36x =
10 0×

12 0
30 days=

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: EH$ H$ma EH$m Jå¶ ñWmZmbm nmohMÊ¶mgmR>r 60 H$s.‘r. / Vmg À¶m doJmZo
4 Vmg doi KoVo. Oa Vr H$ma 80 {H$.‘r./ Vmg doJmZo àdmg H$arb Va {H$Vr
doi KoB©b ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Ogm doJ dmT>Vmo Vgm bmJbobm doi g‘ à‘mUmV H$‘r hmoVo. åhUwZ KoVbobm
doi dmhUmÀ¶m doJmÀ¶m ì¶ñV à‘mUmV g‘mZ A§VamgmR>r Amho.
          nÜXV 1          nÜXV II
doJ doi doJ doi
60 4 60  4
80 x 80  y

60
80 4

x
= 60 × x = 80

60 × 4 = 80 × x
60
80

x =

60 4 3 hr.
80

x ×
= =

804
60

y÷ =

4 60 3 .
80

y hr×
= =

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: EH$m Q>mH$sbm ^aÊ¶mgmR>r 6 nmB©nm§Zr 1 Vmg 20 ‘rZrQ>o doi bmJVo. VemM
àH$maMo Oa 5 nmB©n dmnaco Va Q>mH$sbm ^aÊ¶mgmR>r {H$Vr doi bmJob ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Q>mH$sbm ^aÊ¶mgmR>r J¥hrV Yabobm doi g‘Om x åhUwZ
AmnUmg Imbrb V³Vm Amho.
nmB©nMr g§»¶m 6 5

doi ({‘ZrQ>rV) 80 x

Oa H$‘r nmB©nmMr g§»¶m, Va OmñV doi bmJob Q>mH$sbm ^aÊ¶gmR>r

åhUwZ {dÚmÏ¶mªMr g§»¶m dmT>V Amho.

100  × x = 120 ⇒ x = 
120
100

åhUwZ {XdgmMr g§»¶m g‘ à‘UmV KQ>V Amho.

åhUOoM  36 ÷ x = 36 ÷ 
120
100

⇒ 36 × 
120
100  = 30 {Xdg

x × x÷

(qH$dm)
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åhUwZ, hm ì¶ñV à‘mUmMm g§X ©̂ Amho.
åhUOoM  80 ×  6 = x ×  5 [x1 y1 = x2 y2]

qH$dm     80 6
5

x×
=

qH$dm     x = 96 {‘ZrQ>
Aem àH$mao 5 nmB©nmZo 96 {‘ZrQ>mV EH$ Q>mH$s
^aÊ¶mgmR>r KoVbobm doi qH$dm 1 Vmg 36
{‘{ZQ>.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10.3

1.  8 én¶o n«{V {H$bmo XamZo 5 {H$bmo Ambw {dH$V KoÊ¶mgmR>r {g[anmer nwaoe n¡go AmhoV.
VodT>çmM n¡emV Vr {H$Vr Ambw {dH$V KoD$ eH$Vmo Oa Xa 10 én¶o à{V {H$bmo dmT>bm
Amho ?

2. EH$m {e~ramV 500 bmoH$m§gmR>r 70 [Xdgmn¶ªV AÝZmMm gmR>m Amho. Oa 1200 A{YH$
bmoH$ {e{~amV Zm|X Pmbo Va Vmo gmR>m {H$Vr {Xdgmn¶ªV OmB©b ?

3.  36 ì¶³Vr EH$ H$m‘ 12 {XdgmV H$é eH$VmV. Va {H$Vr ì¶³Vr VoM H$m‘ 9 {XdgmV
nwU© H$é eH$Vrb ?

4. EH$ gm¶H$b MmbH$ 28 {H$.‘r. A§Va 2 VmgmV nwU© H$aVmo. Ë¶m§Mo doJmZo 56 {H$.‘r.
A§Va nwU© H$aÊ¶mgmR>r bmJbobm doi ‘m{hV H$am.

5. EH$ OhmO EH$m {ZpíMV A§Vambm 10 VmgmV 16 Zm°Q>rH$b ‘¡b doJmZo nwU© H$aVo VodT>oM
A§Va nma H$aÊ¶mgmR>r Ë¶mMm {H$Vr doJ dmT>dmdm bmJVmo. Oa Vo A§Va nwU© H$aÊ¶gmR>r
8 Vmg doi KoVo. ?  (g‘wÐmVrb A§Va ‘moOÊ¶mgmR>r Zm°Q>rH$b ‘¡b Mm dmna H$aVmV.).

6. EH$m Q>mH$sbm ^aÊ¶mgmR>r 5 nmB©nm§Zm  
11
2  Vmg bmJVmV.VemM àH$maMo {H$Vr nmB©n

bmJVmV Oa Q>mH$s AYm© VmgmV ̂ aVo.
7. Oa 15 ‘OwXa EH$ q^V 48 VmgmV ~m§Yw eH$VmV. VoM H$m‘ 30 VmgmV H$aÊ¶mgmR>r {H$Vr

‘OXþa Amdí¶H$ AmhoV.?
8. EH$m emioV àË¶oH$ {Xder 8 Vmg AmhoV àË¶oH$ Vmg 45 {‘ZrQ>mMm Amho. {H$Vr {‘ZrQ>rMm

EH$ Vmg hmoB©b Oa Ë¶m emioV àË¶oH$ {Xder 6 Vmg AmhoV. ? ( emioVrb VmgmMr g§»¶m
g‘mZ Amho Ago g‘OwZ H$am. )

Q>mH$s‘Ü¶o 5 nmB©n

Q>mH$s‘Ü¶o 6 nmB©n
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9. Ooìhm g‘à‘mUmV x Am{U ì¶ñV à‘mUmV y ~XbVo Voìhm Z ~XboV åhUwZ  x ‘Ü¶o 12%
dmT>, Am{U  y ‘Ü¶o 20% KQ> Pmë¶mg Z ‘Ü¶o eoH$S>m dmT>m ‘m{hV H$am.

10. Oa  x + 1 ‘mUg EH$ H$m‘ x + 1 H$aVmV Va (x + 2) ‘mUg Zo H$m‘ {H$Vr {XdgmV
H$aVrb.

11. 24 ‘rQ>a n[a‘rVr Agbobm Am¶V {Xbm Amho. Oa Ë¶mMr bm§~r 1 ‘rQ>a Zo dmT>{dbr Va
é§Xr Am{U joÌ\i gwÜXm ~XbVo. Imbrb V³Ë¶mMm Cn¶moJ H$éZ é§Xr Am{U joÌ\i
H$go ~XbVo Vo {bhm.
Vwåhmbm H$m¶ AmT>iwZ Ambo ? Vw‘Mo {Z[ajU {d{hV {bhm.
bm§~r (g|.‘r.‘Ü¶o) 1 2 3 4 5 6 7 8 9

é§Xr (g|.‘r. ‘Ü¶o) 11 10 ……. …….. …….. …….. ……. …… …..

joÌ\i (g|.‘r.2) 11 20 ……. …….. ……. …….. ……. …… ……

10.3 g§¶w³V à‘mUg§¶w³V à‘mUg§¶w³V à‘mUg§¶w³V à‘mUg§¶w³V à‘mU
H$mhr doim EH$ amer Xþgè¶m XmoZ qH$dm OmñV amerÀ¶m H$mhr ~Xbmda AmYmarV AgVo. Voìhm
AmnU n{hë¶m amerÀ¶m JwUmoËVam g‘mZ H$aVmo
(i) EH$ amer Xþgè¶m XmoZ amer er g‘à‘mUmV Agw eH$Vo.
(ii) EH$ amer Xþgè¶m XmoZ amer er ì¶ñV à‘mUmV Agw eH$Vo.
(iii) EH$ amer Xþgè¶m XmoZ amer er g‘à‘mUmV Agw eH$Vo.Am{U Caboë¶m amer er ì¶ñV
à‘mUmV Agw eH$Vo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: g‘Om 35 {dÚmÏ¶mªMm 24 {XdgmMm OodZmMm IM© 6300 én¶o Amho. Va 25

{dÚmÏ¶mªMm 18 {XdgmgmR>r {H$Vr IM© hmoB©b.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: BWo VrZ amer nhm¶bm {‘iVmV. Ogo, OodUmMm IM© {dÚmÏ¶mªMr g§»¶m

Am{U {XdgmMr g§»¶m
OodUmMm IM© {dÚmWu g§»¶m {XdgmMr g§»¶m

6300 35 24

? (x) 25 18

6300 : x 35:25 = 7:5 24:18 = 4:3

OodZmMm IM© {dÚmÏ¶mªÀ¶m g§»¶mÀ¶m g‘à‘UmV Amho.
OodUmMm IM© ∝  {dÚmWu g§»¶m
6300 : x = 7:5
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nwÝhm OodUmMm IM© hm {XdgmÀ¶m g§»¶oÀ¶m g‘à‘mUmV Amho.
OodUmMm IM© ∝  {XdgmMr g§»¶m
6300 : x = 4 : 3

OodUmMm IM© hm {dÚmÏ¶m§©Mr g§»¶m Am{U {XdgmMr g§»¶m ¶mda Adb§~wZ
AgVmo. åhUwZ AmnU Ë¶m XmoZ amerMo g§¶w³V JwUmoËVa KoD$.
OodZmMm IM© ∝  {dÚmÏ¶mªMr g§»¶m Mo JwUmoËVa Am{U {Xdgm§Mr g§»¶mMo
JwUmoËËma ¶m§Mo g§¶w³V JwUmoËVa hmo¶.
6300 : x = 7 : 5 Am{U 4 : 3 Mo g§¶w³V JwUmoËVa
6300 : x = 7 ×  4 : 5 ×  3

6300 : x = 28: 15

_Ü` nXmMm JwUmH$ma  =  A§Ë` nXmMm JwUmH$ma
28 ×  x = 15 ×  6300

         x  =  
15 6300

28
×

         x  =   3375 én¶o
åhUwZ OodMmZm IM© 3375 én¶o hmoB©b.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: 24 H$m‘Jma XaamoO 6 Vmg H$m‘H$éZ EH$ H$m‘ 14 {XdgmV nwU© H$aVmV. Oa
àË¶oH$ H$m‘Jma XaamoO 7 Vmg H$m‘ Ho$ë¶mg 8 {XdgmV VoM H$m‘ nwU© H$am¶bm
{H$Vr H$m‘Jma bJVrb.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: BWo H$m‘JmamMr g§»¶m àË¶oH$ {Xder VmgmMr g§»¶m d Vm§gmMr g§»¶m Aem
VrZ amer AmhoV.

H$m‘Jmam§Mr g§»¶mH$m‘Jmam§Mr g§»¶mH$m‘Jmam§Mr g§»¶mH$m‘Jmam§Mr g§»¶mH$m‘Jmam§Mr g§»¶m {XdgmVrb H$m‘mMo Vmg{XdgmVrb H$m‘mMo Vmg{XdgmVrb H$m‘mMo Vmg{XdgmVrb H$m‘mMo Vmg{XdgmVrb H$m‘mMo Vmg {XdgmMr g§»¶m{XdgmMr g§»¶m{XdgmMr g§»¶m{XdgmMr g§»¶m{XdgmMr g§»¶m
24 6 14

? (x) 7 8

24 : x 6 : 7 14 : 8 = 7 : 4

H$m‘JmamMr g§»¶m

H$m‘mJmamM§r g§»¶m  ∝ 1
number of hours per daySCERT T
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24 : x =  6 : 7 Mo ì¶ñV à‘mU åhUOoM 7 : 6

⇒  24 : x ho 7 : 6 À¶m g‘à‘mUmV Amho.
nwÝhm EHw$U {XdgmMr g§»¶m hr EHw$U H$m‘JmamÀ¶m ì¶ñV à‘mUmV Amho.

Hm‘JmamMr g§»¶m ∝  1
number of days

24: x =  7 : 4  Mo ì¶ñV à‘mU åhUOoM 4 : 7

H$m‘JmamMr g§»¶mhr XmoZ Mbmda AmYmarV AgVo. Vo åhUOo {Xdgm§Mr g§»¶m
Am{U àË¶oH$ Vm§gmMr g§»¶m åhUwZ
H$m‘mJmamMr g§»¶m  ∝EHw$U [XdgmMo ì¶ñV n«‘mU Am{U Xa {XdgmÀ¶m
Vmgm§À¶m g§»¶oÀ¶m ì¶ñV JwUmoËVamMo g§¶w³V JwUmoËVa
24 : x  = 7 : 6 Am{U 4 : 7 Mo g§¶w³V JwUmoËVa
24 : x = 7 ×  4 : 6 ×  7

24 : x = 4 : 6

24 : x = 2 : 3

‘Ü¶ nXmMm JwUmH$ma = A§Ë¶nXmMm JwUmH$ma
2 ×  x = 24 ×  3
x  =  36
åhUwZ Amdí¶H$ H$m‘JmamMr g§»¶m = 36.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: 180 ‘rQ>a bm§~ q^V, 12 n|Q>g© 3 {XdgmV a§J{dVmV. Va 200 ‘rQ>a bm§~ q^V
5 {XdgmV a§Jdm¶bm {H$Vr n|Q>g© bmJVmV ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: BWo noQ>g© Mr g§»¶m Am{U q^{VMr bm§~r g‘ à‘mUmV Amho.Am{U {XdgmMr
g§»¶mÀ¶m ì¶ñV à‘mUmV Amho.

noQ>g©§§Mr g§»¶m { §̂VrMr bm§~r {XdgmMr g§»¶m
12 180 3

x 200 5

12 : x 180 : 200 = 9 : 10 3 : 5

n|Q>g© Mr g§»¶m  α  q §̂VrMr bm§~r
12  :  x =   9  :  10 ---- (1) Am{U

n|Q>g© Mr g§»¶m  α  
1

number of days

Xþgar nÜXV
24 7 4

6 7
= ×

x

24 2
3

=
x

2 24 3× = ×x

x = 
72
2  = 36

{XdgmMr g§»`m
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12 : x =  3 : 5 Mo ì¶ñV à‘mU
12 : x = 5 : 3  ---- (2)

darb (1) Am{U (2) g‘rH$aUmZwgma
12 : x = 9 : 10 Am{U 5 : 3 Mo g§¶w³V à‘mU
= (9 : 10) ×  (5 : 3)

= 9 ×  5 : 10 ×  3

= 45 : 30 = 3 : 2

12 : x = 3 : 2 (‘Ü¶nXmMm JwUmH$ma = A§Ë¶nXmMm JwUmH$ma )

3 ×  x = 12 ×  2

x = 
24
3  = 8

EHw$U Amdí¶H$ n|Q>g©Mr g§»¶m = 8

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10.4
1. 8 OUm§bm 20 {XdgmgmR>r 480 én¶o Mo Vm§Xþi Amdí¶H$ Amho. Va 12 OUmbm 12

{XdgmgmR>r {H$Vr Vm§XþiMr Amdí¶H$Vm Amho ?
2. 10 ì¶³Vr 75 {H$.‘r. bm§~ añVm 5 {XdgmV V¶ma H$aVmV. Va 15 ì¶³Vr 45 {H$.‘r.

bm§~ añVm {H$Vr {XdgmV V¶ma H$aVmV.?
3. EH$ H$m‘ 24 ì¶³Vr XaamoO 8 Vmg H$m‘ H$éZ 15 {XdgmV nwU© H$aVmV Va 20 ì¶³Vr

XaamoO 9 Vmg H$m‘ H$éZ {H$Vr {XdgmV nwU© H$aVmV. ?
4. 175 ì¶³Vr 3150 ‘rQ>a bm§~ H$mbdm 36 {XdgmV ImoXH$m‘ H$aVmV. Va {H$Vr ì¶³Vr

3900 ‘rQ>a bm§~ H$mbdm 24 {XdgmV ImoXH$m‘ H$aVmV?

5. Oa 14 Q>m¶{nñQ> XaamoO 6 Vmg H$m‘ H$éZ 12 {XdgmV EH$ nwñVH$mMo Q>mB©qnJ H$aVmV
Va 4 Q>m¶{nñQ> bm XaamoO 7 Vmg H$m‘ H$éZ VoM nwñVH$ {H$Vr {XdgmV Q>mB©qnJ
H$aVmV?

AmnU H$m¶ MMm© Ho$br ?
• Oa  x Am{U y ho g‘à‘mU AgVrb Va XmoÝhr amer g‘ JwUmoËVamV \aH$

Xe©{dVo åhUOoM Oa   
x
y

 = k qH$dm x =  ky.  Ago {bhþ eH$Vmo. Oa

nÜXVnÜXVnÜXVnÜXVnÜXV
12 9 5

10 3
= ×

x

12 3
2

=
x

12 2 3× = × x

4

12x = 2
3
× 8=

SCERT T
ELA

NGANA



g‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mU 249

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

21

1 2

xx
y y

=  qH$dm x1: y1=x2 :  y2 [y1, y2 ¶m qH$‘Vr y À¶m g‘mZ AmhoV x1,

x2 À¶m x g‘mZ
• Aem àH$mao  x Am{U y ¶m amer ì¶ñV à‘mUmV \aH$ XmI{dVmV. Oa xy

= k Aem àH$mamÀ¶m g§~§Y Ë¶m‘Ü¶o Agob Va Ë¶mV k pñWam§H$ Amho.Oa
y1, y2 h¶my À¶m qH$‘Vr AmhoV VgoM  x1 Am{U x2 Mm x Mm qH$‘Vr AmhoV

Voìhm x1y1 = x2y2 (= k), qH$dm 
21

2 1

yx
x y

= .

• Ooìhm EH$m am{eV dmT> hmoVo (H$‘r hmoUo) Voìhm Ë¶mM n«‘mUmV Xþgar amer
H$‘r hmoVo.(dmT> hmoUo) Voìhm AmnU Ago åhUVm ¶oB©b H$s EH$ amer
Xþgè¶merÀ¶m ì¶ñV JwUmoËVam \aH$ XmI{dVo. n{hë¶m am{eMo JwUmoËVa
(x1 : x2) ho Xþgè¶m amerÀ¶m ì¶ñV JwUmoËVambm(y1 : y2) g‘mZ AgVo.XmoÝhr
JwUmoËVa gmaIo Agë¶m‘wio ¶m ì¶ñV JwUmoËVamVamg à‘mUmV ì¶ñV H$é
eH$Vmo ¶mbm ì¶ñV à‘mU åhUVmV.

• H$Yr H$Yr EH$m amerVrb à‘mUmMm ~Xb XmoZ qH$dm Ë¶mnojm OmñV à‘mUmÀ¶m
amerÀ¶m JwUÎmamer gmaIo ¶mda {Z^©a amhþ eH$Vo. Voìhm AmnU àW‘ amerMo
à‘mU ho g§¶wº$ à‘mUmer ~amo~a H$aVmo.

Diffy with fractions
¶m H¥$Ë¶m‘Ü¶o Agcoë¶m nÜXVrgDiffy Ago åhUVmV. ho Zmd H«$‘dma Agcoë¶m g§»¶oÀ¶m ’$aH$mg

nÜXVrcm KoD$Z Amco Amho. Am{U ho H¥$Ë¶ dOm~mH$s Z¡nwÊ¶ gamdmgmR>r KoVco OmVo.
‘mJ©Xe©Z‘mJ©Xe©Z‘mJ©Xe©Z‘mJ©Xe©Z‘mJ©Xe©Z
nm¶ar 1: {MÌm‘Ü¶o XmI{dcoë¶m à‘mUo dVw©imMr aMZm

 H$am Am{U darc Mma dVw©imV Mma AnwUmªH$ {ZdS>m
nm¶ar2 : Xþgè¶m AmoirVrc n{hë¶m {VZ dVw©im darc

AnwUmªH$mMm ’$aH$ {chm. Am{U COì¶m Am{U S>mì¶m
~mOwcm àíZm‘Ü¶o Zoh‘r darc Ë¶m AnwUmªH$mVrc ’$aH$
H$miOr nwd©H$ ‘moR>çm AnwUmªH$mVwZ dOm H$am. Xþgè¶m Amoir
Vrc MdÏ¶m dVw©imV n{hë¶m Am{U MdÏ¶m dVw©imVrc AnwUm©
H$mVwZ chmZ AnwUmªH$ dOm Ho$co OmVo.

nm¶ar 3: dVw©imÀ¶m H«$‘dma AmoitZm ^aÊ¶mgmR>r nm¶ar - 1 dma§dma ¿¶m Oa Vwåhmcm ewÝ¶ Amco Va
   Vwåhr Wm§~m.

nm¶ar 4: nwÝhm nwÝhm 1,2 Am{U 3 ~a Mm¡Ï¶mdoir Am{U àË¶oH$s doJù¶m AnwUmªH$mgmo~V gwé H$am.à¶ËZ
H$am. H$s AnwUmªH$ 3 52 4, , ,7 5 2 6  n{hë¶m am§JoVrc AnwUmªH$ Amho.

3
4

2
3 3

4
1
4−

1
2

1
4

1
12

1
6

1
4

1
2
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~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr

YS > mY S > mY S > mY S > mY S > m 11

11.0 àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

nXmdbr {dMmamV ¿¶m.
(i) 3 + 8 – 9 (ii) 

1
3 xy   (iii) 0    (iv)  3x + 5    (v)  4xy + 7  (vi) 15 + 0 – 19  (vi) 

3 ( 0)x y
y

≠

(i), (iii) Am{U (vi) hr gm§p»¶H$ nXmdbr AmhoV (ii), (iv), (v) Am{U (vii) hr ~¡OrH$ nXmdbr AmhoV.
Vwåhr Ë¶m‘Yrb \aH$mg AmoiImb H$m.? Vwåhr AOwZ H$mhr nXmdë¶m ~Zdw eH$Vm H$m ?
Vwåhmbm ‘m{hV Amho H$s, nXmdbr Mbm§Zr Am{U pñWam§H$mZr ~Zboë¶m AgVmV. 3x + 5, ¶m
nXmdbrV x hm Mb Am{U 3, 5 pñWam§H$ AmhoV.  3x ho ~¡OrH$ nX Amho. Am{U 5 hr g§»¶m Amho.
4xy + 7 hr nXmdbr x Am{U y Am{U Mbm§Zr Am{U 4 Am{U 7 pñWam§H$m§Zr V¶ma Pmbr Amho.

AmVm 1
3 xy ‘Ü¶o EH$ nX Am{U 2xy + pq–3 ‘Ü¶o 3 nXo AmhoV.

åhUwZ nXo hr Mbm§Zr Am{U pñWam§H$mZr ~ZVmV ho Vwåhmg ‘m{hV hmoVo.
nXm§Mr ~oarO Am{U dOm~mH$s Ho$br AgVm nXmdbr ~ZVo.
AmnUmg ‘m{hV Amho H$s, 3x + 5 ¶m nXmdbrMr qH$‘V EH g§»¶m hmoD$ eH$Vo. Oa  x = 2
Agë¶mg nXmdcrMr qH$‘V 3 (2) + 5 = 6 + 5 = 11 hmoVo.  x À¶m doJdoJù¶m qH$‘Vr déZ  3x
+ 5 nXmdbrMr doJdoJir [H§$‘V ¶oVo.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb ~¡OrH$ nXmdbrVrb nXm§Mr g§»¶m H$mT>m.

5xy2, 5xy3–9x, 3xy + 4y–8,   9x2 + 2x + pq + q.

2. x À¶m doJdoù¶m qH$‘Vr KoD$Z  3 x + 5 À¶m qH$‘Vr H$mT>m

Mbm AOwZ H$mhr ~¡OrH$ nXmdë¶m KoD$ ¶m  5xy2,   5xy3 –
9x,  3xy + 4y – 8 BË¶mXr ho ñnï> Pmbo H$s, 5xy2 hr EH$nXr
Amho. 5xy3 – 9x hr ìXrnXr Amho .Am{U  3xy + 4y – 8 {V«nXr
Amho.
Vwåhmbm ‘m{hV Amho H$s,  5x2y EH$nXmMr H$moQ>r 3Amho.
 5xy3 – 9x ¶m pìXnXmMr H$moQ>r 4 Amho.
Aem àH$mao  3xy + 4y – 8 Mr H$moQ>r 2 Amho.

EH$nXm‘Yrb Mbm §À¶m
KmVm§H$mÀ¶m ~oarOobm Ë¶m EH$
nXmMr H$moQ>r åhUVmV.

~¡OrH$ amerVrc {d{dY nXm§À¶m ‘hÎm‘
H$moQ>rg Ë¶m ~¡OrH$ nXmdcrcm H$moQ>r åhUVmV
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nXmdbrV \³V EH$, XmoZ Am{U {VZ nXo Agë¶mg Ë¶mg EH$nXr {ìXnXr Am{U {ÌnXr
åhUVmV. gm‘mÝ¶Vm H$moUË¶mhr nXdVrb ghJwUH$ ewÝ¶ Zgbobo EH$ qH$dm Ë¶m nojm OmñV
nXo Agë¶mg Ë¶mg ~hþnXr Ago åhUVmV.

11.1gOmVr¶ nXo Am{U {dOmVr¶ nXogOmVr¶ nXo Am{U {dOmVr¶ nXogOmVr¶ nXo Am{U {dOmVr¶ nXogOmVr¶ nXo Am{U {dOmVr¶ nXogOmVr¶ nXo Am{U {dOmVr¶ nXo
Imbrb nXm§Mo {Z[ajU H$am.
2x,  3x2,  4x,  –5x,  7x3

¶m ‘Yrb  2x, 4x Am{U –5x ‘Ü¶o Mb Am{U KmVm§H$ gmaIo AmhoV. ¶mbm gOmVr¶ nXo
åhUVmV gOmVr¶ nXmV gmaIm gm§{»¶H$ ghJwUH$ ZgVmo. 8p Am{U 8q gOmVr¶ H$m ZmhrV?
8p Am{U 8pq gOmVr¶ H$m ZmhrV? 8pAm{U 8p2 gOmVr¶ H$m ZmhrV ?

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb gOmVr¶ nXo H$mT>m.

ax2y, 2x, 5y2, –9x2, –6x, 7xy, 18y2.

2. 5pq2 gmR>r 3 gOmVr¶ nXo {bhm.

11.2 ~¡OrH$ nXmdbrMr ~oarO Am{U dOm~mH$s~¡OrH$ nXmdbrMr ~oarO Am{U dOm~mH$s~¡OrH$ nXmdbrMr ~oarO Am{U dOm~mH$s~¡OrH$ nXmdbrMr ~oarO Am{U dOm~mH$s~¡OrH$ nXmdbrMr ~oarO Am{U dOm~mH$s
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:1 5x2+ 3xy + 2y2 Am{U 2y2– xy + 4x2 Mr ~oarO H$am.
gmoS>dUwH$ gmoS>dUwH$ gmoS>dUwH$ gmoS>dUwH$ gmoS>dUwH$ : Imbrb nXmdbrZm EH$m Imbr EH$ Aem àH$mao {bhm H$s, gOmVr` nXo
EH$mImcr EH$ Amcr nm{hOo.

5x2 + 3xy + 2y2

+ 4x2 – xy + 2y2

9x2 + 2xy + 4y2

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

1.  {ebm åhUmbr H$s, 2pq Am{U 4pq Mr ~oarO  8p2q2 Amho. Vr ~amo~a Amho H$m ? Vw‘Mo
   ñnîQ>rH$aU Úm.
2.  ah‘mZ Zo 4x Am{U 7y Mr ~oarO Ho$br AgVm Ë¶mg 11xy. CËVa Ambo. Vwåhr ah‘mZer
   gh‘V Amho H$m ?
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:2 2xy + 9x2 bm 12xy + 4x2 – 3y2 VwZ dOm~mH$s H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: {Xboë¶m nXm§Zm Imbrb à‘mU {bhm. Á¶m nXmdbrbm dOm H$am¶Mr Amho Vr

Imbr {bhm Am{U Á¶m‘YwZ dOm H$am¶Mo Amho Vr gdmªV da {bhm. gOmVr¶
nXo EH$m Imbrb EH$ Ambr nm{hOo
12xy + 4x2 – 3y2

  2xy + 9x2

                       (–)       (–)
10xy – 5x2 – 3y2

ImbÀ¶m nXmdbrMo {MÝh ~Xbë¶m
Z§Va ~oarO H$am.SCERT T
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[gwMZm … g§»¶mMr dOm~mH$s hr ~oaOoMm ì¶ñVmÀ¶m ~oaOo gmaIr Amho. AemàH$mao –3 Mr
dOm~mH$s åhUOo +3~oarO hmo¶. Aem [aVrZo 9x2 Mr dOm~mH$s åhUOoM  –9x2Mr ~oarO,
–3xy Mr dOm~mH$s åhUOo +3xy Mr ~oarO gmaIrM AgVo.]

ho H$amho H$amho H$amho H$amho H$am
1. Oa A = 2y2 + 3x – x2, B = 3x2 – y2 Am{U C = 5x2 – 3xy Va ‘m{hV H$am.

(i) A + B   (ii) A  – B  (iii) B + C  (iv) B – C  (v) A + B + C  (vi) A + B – C

11.3 ~¡OrH$ nXmdbrMm JwUmH$ma~¡OrH$ nXmdbrMm JwUmH$ma~¡OrH$ nXmdbrMm JwUmH$ma~¡OrH$ nXmdbrMm JwUmH$ma~¡OrH$ nXmdbrMm JwUmH$ma
àñVmdZm àñVmdZm àñVmdZm àñVmdZm àñVmdZm (i) Imbrb {Q>~m§À¶m Z‘wÝ¶m H$S>o nhm

qQ>~mMm Z‘wZm EHw$U qQ>~m§Mr g§»¶m

4 × 9

5 × 7

m × n

(m + 2) × (n + 3)

EHw$U qQ>~ ‘m{hV
H$aÊ¶mgmR>r AmS>ì¶m
am§JoVrc qQ>~mÀ¶m
g§»¶ocm Cä¶m

am§JoVrc qQ>~m§À¶m
g§»¶oZo JwUmH$ma
H$amdm cmJVmo.

¶oWo AmS>ì¶m am§JoMr
g§»¶m  2Zo

dmT>{dë¶mg åhUOo
m+2 Am{U Cä¶m
am§JoMr g§»¶m 3Zo
dmT>{dUo åhUOoM

n+3

n + 3

m
 +

 2

AmS>dr × C^r

n

m

m n× 
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(ii) AmVm Vwåhr EH$m Xþgè¶m n[apñWVrMm {dMma H$é
eH$mb H$m ? Á¶m ‘Ü¶o XmoZ ~¡OrH$ nXmdbrMm
JwUmH$mam Ho$bm Amho ?

AmnU Am¶VmMo joÌ\imMm {dMma H$é eH$Vmo.
Am¶VmMo joÌ\i l × b, Amho ¶oWo  l bm§~r Amho.
Am{U b é§Xr Amho. Oa Am¶Vm§Mr bm§~r 5 Zo dmT>br
Amho åhUOo (l + 5) Am{U é§Xr  3 Zo H$‘r Ho$ë¶mg
åhUOoM  (b – 3) Z{dZ Am¶VmMo joÌ\i (l + 5)
× (b – 3) Mm¡ag EH$H$ hmoVo.

(iii) KZm^mÀ¶m KZ\iMm {dMma Vwåhr ~¡Oo{H$
nXmdcrÀ¶m énmV H$é eH$Vm H$m ? (Am¶VmH¥$Vr
noQ>rMo KZ\i hr bm§~r é§Xr Am{U C§MrMm JwUmH$ma
hmo¶. ).

(iv) AmnU Ooìhm AmnU dñVw {dH$V KoVmo Voìhm AmnUmg JwUmH$ma H$amdm bmJVmo.
EH$ S>PZ Ho$irMr qH$‘V  p én¶o Amho.
Am{U Oa emioÀ¶m {nH${UH$ gmR>r   z S>PZ Ho$irMr Amdí¶H$Vm Amho.
Va Amnë¶mbm =  p × z én¶o X¶mdo bmJob.
g‘Om à{V S>PZ Mr qH$‘V 2 Zo H$‘r Pmbr Am{U Amdí¶H$ Agboë¶m Ho$irVwZ 4
S>PZ H$‘r Ho$co Va
Ho$irÀ¶m à{V S>PZMr qH$‘V =  (p – 2) én¶o
Am{U Amdí¶H$ Ho$ir = (z – 4) S>PZ
åhUwZ AmnUmg  =   (p – 2) × (z – 4) én¶o X¶mdo bmJVo.

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

doJ Am{U doi, ‘wÔc Am{U ì¶mOmÀ¶m XamdéZ ì¶mO ~mY§Uo ¶mg ~¡OrH$
nXmdcrÀ¶m énmV {chm.
Aem àH$maÀ¶m AOwZ XmoZ g§X^m©Mm Vwåhr {dMma H$am. ¶oWo AmnU ~¡OrH$
nXmdbrV ì¶º$ H$aVmo?

darb gd© CXmhaUmV, AmnUmg XmoZ qH$dm Ë¶mnojm OmñV amerÀ¶m JwUmH$mam Ho$bm
nm{hOo. Oa amer ~¡{OH$ nXmdbrVa {Xë¶m AgVm. Ë¶m§Mm JwUmH$ma ‘m{hV H$aUo, Oéar
Amho. ¶mMm AW© hm JwUmH$ma H$gm Ambobm Amho. ho AmnUmg ‘m{hV nm{hOo. ¶mg
à‘mU~ÜXVoZo o H$am. gwé H$aÊ¶mnwdu AmnUmg XomZ EH$nXrÀ¶m JwUmH$mamH$S>o nm{hbo nm{hOo.

l

b

l+5

b-3

Am¶VmMo joÌ\i ‘m{hV H$aÊ¶mgmR>r AmnUmg ~¡OrH$
nXmdbrMm JwUmH$ma Ho$bm. nm{hOo Ogm l×b Am{U
(l+5)×(b–3) dmT>{dbm nm{hOo.
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11.4 EH$nXrMm EH$nXrer JwUmH$maEH$nXrMm EH$nXrer JwUmH$maEH$nXrMm EH$nXrer JwUmH$maEH$nXrMm EH$nXrer JwUmH$maEH$nXrMm EH$nXrer JwUmH$ma

11.4.1 XmoZ EH$nXrMm JwUmH$maXmoZ EH$nXrMm JwUmH$maXmoZ EH$nXrMm JwUmH$maXmoZ EH$nXrMm JwUmH$maXmoZ EH$nXrMm JwUmH$ma

AmnUmg ‘m{hV Amho H$s,
   4 × x  = x + x + x + x = 4x

Am{U 4 × (3x) = 3x + 3x + 3x + 3x = 12x

AmVm, Imbrb JwUmH$mamMo {Z[ajU H$am.
(i) x × 3y = x × 3 × y = 3 × x × y = 3xy

(ii) 5x × 3y = 5 × x × 3 × y = 5 × 3 × x × y = 15xy

(iii) 5x × (–3y) = 5 × x × (–3) × y

= 5 × (–3) × x × y = –15xy

(iv) 5x × 4x2 =  (5 × 4) × (x × x2)

=  20 × x3 = 20x3

(v) 5x × (– 4xyz) =  (5 × – 4) × (x × xyz)

=  –20 × (x × x × yz) = –20x2yz

~¡{OH$ nXm§À¶m JwUmH$ma ‘m{hV H$aÊ¶mgmR>r gma»¶m nm¶m Agboë¶m Mbm§À¶m KmVm§H$mg
{‘idwZ, KmVm§H$mMo {Z¶‘ dmnabobo nm{hOo.
Imbrb {Z[ajU H$am Am{U [aH$må¶m OmJm ^am.

joÌ\i = 4 × 6 = 24EH$H$    joÌ\i x × 7 = ......joÌ\i = x × y =........joÌ\i = ...... ×.......
= ......

Imbrb JwUmH$ma nhm Imbrb JwUmH$ma nhm Imbrb JwUmH$ma nhm Imbrb JwUmH$ma nhm Imbrb JwUmH$ma nhm :-

1. 7x ×  5y =  (7 ×  5) ×  (x ×  y) = 35xy

2. 3x ×  (−2y) =  {3 ×  (−2)} ×  (x ×  y) = −6xy

3. (−4x) ×  (−6y) =  (−4) ×  (−6) ×  (x ×  y) = 24xy

4. 3x ×  5x2 =  (3 ×  5) ×  (x ×  x2) = 15x3

5. (−2x2) ×  (−4x2) =  (−2) ×  (−4) ×  x2 ×  x2 = 8x4

4

6

x

7

x

y

p

q
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(ghJwUH$mMm n{hbo Am{U
Mbm§Mm Z§Va JwUmH$ma H$am.)

gwMZm   (i)   XmoZ KZ nwUmªH$mMm JwUmH$ma KZ nwUmªH$ Amho.
 (ii)  XmZo F$U nwUmªH$mMm JwUmH$ma KZ nwUmªH$ Amho.
(iii) KZ Am{U F$U nwUmªH$mMm JwUmH$ma F$U nwUmªH$ Amho.

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
1. V³Vm nwU© H$am.

n{hbr EH$nXr Xþgar EH$nXr XmoZ EH$nXrMm JwUmH$ma
2x −3y 2x ×  (−3y)= −6xy

−4y2 −2y …….

3abc 5bcd …….

mn −4m …….

−3mq −3nq …….

2. Ooìhm Vwåhr XmoZ EH$nXrMm JwUmH$ma H$aVm Vwåhmbm Zoh‘r EH$M EH$nXr ¶oWo hr VnmgUr H$am.

11.4.2 VrZ qH$dm Ë¶mnojm EH$nXrMm JwUmH$maVrZ qH$dm Ë¶mnojm EH$nXrMm JwUmH$maVrZ qH$dm Ë¶mnojm EH$nXrMm JwUmH$maVrZ qH$dm Ë¶mnojm EH$nXrMm JwUmH$maVrZ qH$dm Ë¶mnojm EH$nXrMm JwUmH$ma
Imbrb CXmhaUo nhm :-
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3:  5x, 6y Am{U 7z Mm JwUmH$ma ‘m{hV H$am.

nÜXVnÜXVnÜXVnÜXVnÜXV I nÜXVnÜXVnÜXVnÜXVnÜXV II

5x  ×  6y ×  7z = (5x ×  6y) ×  7z 5x ×  6y ×  7z = 5 ×  x ×  6 ×  y ×  7 ×  z

=  30xy ×  7z = 5 ×  6 ×  7 ×  x ×  y ×  z

=  210xyz = 210 xyz
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4:  3x2y ×  4xy2 ×  7x3y3 ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: = 3×  4 ×  7 ×  (x2y) ×(xy2) × (x3y3)

= 84 ×  x2 ×  y ×  x ×  y2 ×  x3 ×  y3

= 84 ×  (x2 ×  x ×  x3) ×  (y ×  y2 ×  y3)
= 84 ×  x6 ×  y6 = 84x6y6.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 3x,  −4xy, 2x2, 3y2, 5xy2 Mm JwUmH$ma ‘m{hV H$am.
gmoS>dwUH$ gmoS>dwUH$ gmoS>dwUH$ gmoS>dwUH$ gmoS>dwUH$ : 3x × (−4xy) ×  2x2 × 3y2 ×  5x3y2

= [3 ×  (−4) ×  2 ×  3 ×  5] ×  (x ×  x×  x2 ×  x3) ×  (y ×  y2 ×  y2)

= −360x7y5.
XmoZ qH$dm Ë¶mnoúmm OmñV EH$ nXrMm JwUmH$ma Ho$ë¶mg EH$ nXrM ¶oVo. ho nm{hco nm{hOo.

gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.1
1. Imbrb OmoS>rMm JwUmH$ma H$am:

(i)  6, 7k (ii)  −3l, −2m (iii)  −5t2 −3t2 (iv)  6n, 3m (v)  −5p2, −2p

2. Imbrb JwUmH$mamMm V³Vm nwU© H$am.
X 5x −2y2 3x2 6xy 3y2 −3xy2 4xy2 x2y2

3x 15x2 …. …. …. …. …. …. ….

4y …. …. …. …. …. …. …. ….

−2x2 −10x3 4x2 y2 …. …. …. …. …. ….

6xy …. …. …. …. …. …. …. ….

2y2 …. …. …. …. …. …. …. ….

3x2 y …. …. …. …. …. …. …. ….

2xy2 …. …. …. …. …. …. …. ….

5x2y2 …. …. …. …. …. …. …. ….

3. bm§~r, é§Xr Am{U C§Mr déZ Imbrb Am¶VmH¥$Vr S>ã¶m§Mr KZ\i H$mT>m

A.H«$. bm§~r é§Xr C§Mr KZ\i  (v) = l× b× h

1. 3x 4x2 5 v  = 3x × 4x2× 5 = 60x3

2. 3a2 4 5c v =   …………………

3. 3m 4n 2m2 v  =      …………………

4. 6kl 3l2 2k2 v =      …………………

5. 3pr 2qr 4pq v  =      …………………

4. Imbrb EH$nXrMm JwUmH$ma ‘m{hV H$am.
(i)  xy, x2y, xy, x (ii)  a, b, ab, a3b, ab3 (iii)  kl, lm, km, klm

(iv)  pq ,pqr, r (v)  −3a, 4ab, −6c, d

5. Oa  A = xy, B = yz  Am{U C = zx,  Oa ABC = ...........H$mT>m

6. Oa  P = 4x2, T = 5x Am{U R = 5y, Va  PTR
100

=  .......... H$mT>m

7. Vwåhr ñdV…H$mhr EH$nXr KoD$Z Ë¶mÀ¶m JwUmH$ma ‘m{hV H$am.
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11.5 {ìXnXr Am{U {VnXrbm EH$nXrZo JwUmH$a H$aUo{ìXnXr Am{U {VnXrbm EH$nXrZo JwUmH$a H$aUo{ìXnXr Am{U {VnXrbm EH$nXrZo JwUmH$a H$aUo{ìXnXr Am{U {VnXrbm EH$nXrZo JwUmH$a H$aUo{ìXnXr Am{U {VnXrbm EH$nXrZo JwUmH$a H$aUo

11.5.1pìXnXrbm EH$nXrZo JwUZopìXnXrbm EH$nXrZo JwUZopìXnXrbm EH$nXrZo JwUZopìXnXrbm EH$nXrZo JwUZopìXnXrbm EH$nXrZo JwUZo
EH$nXr 5x Am{U 6y+3 bm JwUm
¶m JwUmH$mamV dmnabobr nÜXV Amho.
nm¶ar gwMZm  nÜXV
1. JwUmH$mamMo {MÝh dmnéZ EH$nXr Am{U pìXnXr Mm 5x × (6y+3)

JwUmH$ma {bhm
2. {dVaUmMm {Z¶‘ dmnam. pìXnXrÀ¶m n{hë¶m nXmZo EH$nXrbm (5x × 6y) + (5x × 3)

JwUmH$ma H$éZ Z§Va {ìXnXrÀ¶m Xþgè¶m
nXmZo EH$nXrbm JwUmH$ma H$am Am{U JwUmH$ma
{‘idm

3. nXm§Zm g§{jßV H$am. 30xy + 15x

åhUwZ  5x Am{U 6y+3 Mm JwUmH$ma
5x(6y + 3) = 5x × (6y + 3)

                                         = (5x × 6y) + (5x × 3)

                                         = 30xy + 15x

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 6:  (−4xy)(2x − y) Mm JwUmH$ma H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (−4xy)(2x − y) = (−4xy) ×  (2x − y)

= (−4xy)×  2x + (− 4xy) ×  (−y)

= −8x2y + 4xy2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU7: (3m – 2n2) (−7mn)    Mm JwUmH$ma H$mT>m
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (3m – 2n2) (−7mn) = (3m – 2n2) × (−7mn)

= (−7mn) × (3m – 2n2)

= ((−7mn) × 3m) – ((−7mn) ×  2n2)

=  −21m2 n +14mn3

ho H$amho H$amho H$amho H$amho H$am
1. JwUmH$ma ‘m{hV H$am.: (i) 3x(4ax +8by)   (ii) 4a2b(a−3b)  (iii) (p + 3q2) pq

(iv) (m3 + n3)5mn2

2. EH$nXr Am{U pìXnXr‘Yrb JwUmH$mamMr EHw$U nXo H$mT>m. ?

∵g§d¥ËVVoMm JwUY‘©
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11.5.2 {ÌnXrbm EH$nXrZo JwUmH$ma H$aUo{ÌnXrbm EH$nXrZo JwUmH$ma H$aUo{ÌnXrbm EH$nXrZo JwUmH$ma H$aUo{ÌnXrbm EH$nXrZo JwUmH$ma H$aUo{ÌnXrbm EH$nXrZo JwUmH$ma H$aUo

EH$nXr 2x Am{U {ÌnXr (3x + 4y – 6) ¿¶m
Ë¶m§À¶m JwUmH$ma = 2x × (3x + 4y  – 6)

= (2x × 3x) + (2x × 4y) + (2x × ( –6))  ({dVaUmMm JwUY‘m©Zwgma)
= 6x2 + 8xy – 12x

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.2
1. Imbrb V³Vm nwU© H$am.

A.H«$. n{hbr nXmdbr Xþgar nXmdbr JwUmH$ma
1 5q p+q-2r 5q(p+q-2r)=5pq+5q2-10qr

2 kl+lm+mn 3k ………………………………

3 ab2 a+b2+c3 ………………………………

4 x-2y+3z xyz ………………………………

5 a2bc+b2cd-abd2 a2b2c2 ………………………………

2. g§{jßV H$am : 4y(3y+4)

3. x(2x2−7x+3) Mm g§{jßV H$am Am{U (i) x = 1 Am{U (ii) x = 0 gmR>r Ë¶mÀ¶m qH$‘Vr H$mT>m.
4.  a(a−b), b(b−c), c(c−a) JwUmH$mamg {‘idm
5. x(x+y−r), y(x−y+r), z(x−y−z) JwUmH$mamg {‘idm
6. 3x(x+2y) À¶m JwUmH$mamVwZ 2x(5x−y) Mm JwUmH$ma dOm H$am.
7.  6k(2k+3l−2m) ‘YwZ 3k(5k−l+3m) dOm H$am.
8. g§{jßV H$am: a2(a−b+c)+b2(a+b−c)−c2(a−b−c)

11.6 pìXnXrbm {ìXnXrZo qH$dm {ÌnXrZo JwUmH$ma H$am.pìXnXrbm {ìXnXrZo qH$dm {ÌnXrZo JwUmH$ma H$am.pìXnXrbm {ìXnXrZo qH$dm {ÌnXrZo JwUmH$ma H$am.pìXnXrbm {ìXnXrZo qH$dm {ÌnXrZo JwUmH$ma H$am.pìXnXrbm {ìXnXrZo qH$dm {ÌnXrZo JwUmH$ma H$am.

11.6.1 pìXnXmbm pìXnXrZo JwUUopìXnXmbm pìXnXrZo JwUUopìXnXmbm pìXnXrZo JwUUopìXnXmbm pìXnXrZo JwUUopìXnXmbm pìXnXrZo JwUUo:

XmoZ pìXnXr 5x+6y Am{U 3x − 2y ¿¶m.
AmVm, XmoZ pìXnXrMm 5x+6y Am{U 3x −2y JwUmH$ma

pìXnXr Am{U
{ Ì n X r M m
J w U m H $ m a m V
OmñVrV OmñV
EH$wU nXm§Mr
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JwUmH$amMr nÜXV Imbr Amho.
nm¶ar gwMZm nÜXV
1. XmoZ pìXnXrMm JwUmH$ma {bhm (5x+6y)(3x-2y)

2. {dVaUmMm {Z¶‘ dmnam 5x(3x−2y)+6y(3x−2y)

n{hë¶m {ìXnXrVrb n{hë¶m nXmg = (5x×3x)-(5x×2y) + (6y×3x)−(6y×2y)

Xþgè¶m pìXnXrZo JwUm n{hë¶m pìXnXrVrb
Xþgè¶m nXmbm Xþgè¶m pìXnXrZo JwUm
Am{U Ambobm JwUmH$ma {‘idm

3. g§{jßV H$am (5x×3x)−(5x×2y) + (6y×3x)−(6y×2y)

=15x2 − 10xy +18xy − 12y2

4. gOmVr¶ nXo {‘idm 15 x2+8xy-12y2

åhUwZ  5x +6y Am{U 3x − 2y  Mm JwUmH$ma
= (5x + 6y)(3x − 2y)

= 5x(3x − 2y) + 6y(3x − 2y)  ({dVaUmMm {Z¶‘mZwgma)
= (5x × 3x) − (5x × 2y) + (6y×3x)−(6y×2y)

=15x2− 10xy + 18xy − 12y2

= 15 x2+8xy − 12y2

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

1. JwUmH$ma H$am
(i) (a − b) (2a + 4b) (ii)  (3x + 2y) (3y − 4x)

(iii)  (2m − l )(2l − m) (iv)  (k + 3m)(3m − k)

2. XmoZ pìXnXrÀ¶m JwUmH$mamg EHw$U {H$Vr nXo AgVmV ?

11.6.2 {ìXnXrbm {ÌnXrZo JwUZo{ìXnXrbm {ÌnXrZo JwUZo{ìXnXrbm {ÌnXrZo JwUZo{ìXnXrbm {ÌnXrZo JwUZo{ìXnXrbm {ÌnXrZo JwUZo

pìXnXr 2x + 3y Am{U {ÌnXr 3x + 4y − 5z. ¿¶m.
 AmVm, 2x + 3y bm 3x + 4y − 5z Zo JwUm.SCERT T
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JwUmH$mamMr nÜXV
nm¶ar gwMZm  nÜXV
1. JwUmH$mamÀ¶m {MÝhmMm Cn¶moJ H$éZ (2x+3y) (3x+4y−5z)

pìXnXrMm Am{U {ÌnXrMm JwUmH$am {bhm.
2. {dVaUmMm {Z¶‘ dmnam 2x(3x+4y−5z)+3y(3x+4y−5z)

{ìXnXrÀ¶m n{hë¶m nXmg {ÌnXrZo JwUm Am{U
pìXnXrÀ¶m Xþgè¶m nXmg {ÌnXrZo JwUm Am{U
Amboë¶m JwUmH$mamg
{‘idm

3. g§{jßV H$am (2x×3x)+(2x×4y)−(2x×5z) +

(3y×3x)+(3y×4y)−(3y×5z)

6x2 +8xy−10xz+9xy+12y2 −15yz

4. gOmVr¶ nXo {‘idm - ~oarO H$am. 6x2+17xy−10xz+12y2−15yz

åhUwZ (2x+3y) Am{U (3x+4y − 5z)  Mm JwUmH$ma H$am.
= (2x+3y)(3x+4y−5z)

=  2x(3x+4y−5z)+3y(3x+4y−5z)   ({dVaUmÀ¶m JwUY‘m©Zwgma)
= (2x×3x)+(2x×4y)−(2x×5z)+  (3y×3x)+(3y × 4y) − (3y×5z)

=6x2 +8xy − 10xz + 9xy+12y2− 15yz

= 6x2+17 xy − 10xz +12y2 − 15yz

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.3

1. pìXnXrMm JwUmH$ma H$am.
(i)  2a−9 Am{U 3a+4 (ii) x−2y Am{U 2x−y

(iii) kl+lm Am{U k−l (iv) m2−n2 Am{U m+n

2. JwUmH$ma H$mT>m:
(i)  (x+y)(2x−5y+3xy) (iii) (a−2b+3c)(ab2−a2b)

(ii)  ( mn−kl+km)(kl−lm) (iv) (p3+q3)(p−5q+6r)

3. gai én Úm.:
(i)  (x−2y)(y−3x)+(x+y)(x−3y)−(y−3x)(4x−5y)

pìXnXrÀ¶m Am{U
{ÌnXrÀ¶m JwUmH$amV
OmñVrV OmñV EHw$U
{H$Vr nXo ¶oVmV.
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(ii)  (m+n)(m2−mn+n2)

(iii)  (a−2b+5c)(a−b)− (a−b−c)(2a+3c)+(6a+b)(2c−3a−5b)

(iv)  (pq-qr+pr)(pq+qr)−(pr+pq)(p+q−r)

11.7 g‘mZVm åhUOo H$m¶ g‘mZVm åhUOo H$m¶ g‘mZVm åhUOo H$m¶ g‘mZVm åhUOo H$m¶ g‘mZVm åhUOo H$m¶ ?

g‘rH$aU   a(a−2)=a2−2a ¿¶m
a À¶m H$moUË¶mhr qH$‘Vr KoD$Z Am{U g‘rH$aÊ¶mÀ¶m XmoÝhr ~mOwMr qH$‘V R>adm.
a=5 gmR>r       S>mdr ~mOw  = 5(5−2) = 5×3 = 15

                            COdr ~mOw = 52−2(5) = 25 − 10 =15

g‘rH$aUmV S>mdr ~mOw = COdr ~mOw a=5 gmR>r
Aem [aVrZo           a = −2 gmR>r
                            S>mdr ~mOw  = (−2)(−2−2) = (−2)×(−4) = 8

                            COdr ~mOw  = (-2)2−2(−2) = 4+4 = 8

Aem àH$mao g‘rH$aUmV S>mdr ~mOw = COdr ~mOw  a=−2 gmR>r gwÜXm ¶oVo.
 a À¶m Ho$mUË¶mhr qH$‘VrgmR>r g‘rH$aU gË¶ Amho, ho AmnU åhUw eH$Vmo. åhUwZ g‘rH$aUmg
g‘mZVm åhUVmV.
g‘rH$aU   a(a+1) = 6 ¿¶m
ho g‘rH$aU \³V a = 2 Am{U −3 gmR>r gË¶ Amho. na§Vw Vo BVa qH$‘VrgmR>r gË¶ Zmhr åhUwZ
ho a(a + 1) = 6 g‘rH$aU g‘mZVm hmoV Zmhr.
g‘rH$aU g‘mZVm hmoVo Oa H$moUVrhr qH$‘V Ë¶mMm MbamerÀ¶m (s) {R>H$mUr R>odë¶mg
g‘rH$aUmMo g‘mYmZ hmoVo.

g‘rH$aU MbmÀ¶m EH$m {d{eï> qH$‘Vr gmR>r gË¶ Amho. na§Vw g‘mZVm hr MbmÀ¶m gd©
qH$‘VrgmR>r gË¶ Amho. åhUwZ ¶mbm gd©̂ m¡‘rH$ gË¶ g‘rH$aU åhUVmV.
g‘mZVogmR>r AmnU ho {MÝh  ‘ ≡ ’dmnaVmo (g‘mZVm ~amo~a Ago dmMVmo.)

11.8 H$mhr ‘hËdmÀ¶m g‘mZVmH$mhr ‘hËdmÀ¶m g‘mZVmH$mhr ‘hËdmÀ¶m g‘mZVmH$mhr ‘hËdmÀ¶m g‘mZVmH$mhr ‘hËdmÀ¶m g‘mZVm:

AmnU Zoh‘r H$mhr g‘mZVoMm dmna H$aVmo, Or CXmahUo gmoS>{dÊ¶mg Iwn Cn¶moJr nS>Vo hr
g‘mZVm JwUmH$mamV dmnabr OmVo. ¶mbm {deof JwUmH$ma gwÜXm åhUVmV. ¶mn¡H$s VrZ
‘hmËdmÀ¶m g‘mZVoMm Omo {ìXnXrMm JwUmH$ma Amho. ¶mMm AmnU Aä¶mg Ho$bm nm{hOo.
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g‘Om (a + b) 2 = a2 + 2ab + b2            (I)

AmVm,
(a + b)2 = (a + b) (a + b)

= a(a + b) + b (a + b)

= a2 + ab + ba + b2  = a2 + ab + ab + b2 (H$maU. ab = ba)

= a2 + 2ab + b2

åhUwZ (a + b) 2 = a2 + 2ab + b2            (I)
AmVm a=2, b=3, ¿¶m AmnUmg (S>mdr ~mOw) = (a + b) 2 = (2+3) 2 = 52 = 25

  (COdr ~mOw) = a2 + 2ab + b2 = 22 + 2(2)(3) + 32 = 4 + 12 + 9 = 25

S>mdr ~mOw Am{U COdr ~mOw H$S>o nhm. nXmdbrVrb S>mì¶m Am{U COì¶m ~mOwMr [H§$‘V
g‘mZ Amho. H$mhr YZnwUmªH$, F$UnwUmªH$ Am{U {^ÝZmer g‘mZVoMr nS>VmiUr nhm.

ho H$am ho H$am ho H$am ho H$am ho H$am :
Imbrb g‘mZVm Amho H$s̈dm Zmhr nS>Vmim H$am.

(i) (a – b)2 = a2 – 2ab + b2

(ii) (a + b) (a – b) = a2– b2

(iii) (a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca

AOwZ H$mhr g‘mZVm ¿¶m.  (x +a)(x + b) = x2 + (a + b)x +ab,

(x +a)(x + b) = x(x + b) + a(x + b)

= x2 + bx + ax +ab

= x2 + (a + b)x +ab

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

 x = 2, a = 1 Am{U b = 3¿¶m g‘mZVm nS>VmiwUZ nhm.
• Vwåhmbm H$m {XgwZ ¶oVo ? S>mdr ~mOw = COdr ~mOw Amho H$m ?

• darc g‘mZVoÀ¶m nS>Vmù¶mgmR>r x,a Am{U b À¶m doJdoJù¶m qH$‘Vr KoD$Z nhm.
• a Am{U b À¶mgd© qH$‘VrgmR>r Zoh‘r S>mdr ~mOw = COdr ~mOw hmoVo H$m ?SCERT T
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ho H$amho H$amho H$amho H$amho H$am
g‘Om (x + p) (x + q) = x2 + (p + q)x + pq

(i) ‘p’À¶m EodOr q ‘m§S>ë¶mg Vwåhmbm H$m¶ {XgwZ ¶oVo ?
(ii) ‘q’À¶m EodOr p ‘m§S>ë¶mg Vwåhmbm H$m¶ {XgwZ ¶oVo?
(iii) Vw‘À¶m CÎmamV H$moUË¶m g‘mZVm {XgwZ ¶oVo?

11.9 g‘mZVoMo Cn¶moOZg‘mZVoMo Cn¶moOZg‘mZVoMo Cn¶moOZg‘mZVoMo Cn¶moOZg‘mZVoMo Cn¶moOZ:
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: (3x + 4y)2 ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (3x + 4y)2 hm XmoZ pìXnXrMm JwUmH$ma Amho. ¶m‘Ü¶o (3x + 4y) Am{U (3x + 4y)

gmaIr nXo Amho. ¶mMm {dñVma pìXnXrbm pìXnXrZo JwUZo ¶m JwUmH$mamÀ¶m
nÜXVrMm dmna H$éZ H$é eH$Vmo. ¶m JwUmH$amVrb g‘mZVoMr VwbZm H$am. ¶m
a = 3x Am{U b = 4y Mm JwUmH$mamV 3x Am{U 4y nXo AZwH«$‘o a Am{U b À¶m
{R>H$mUr nm{hë¶m g‘mZVoV (a+b) 2 = a2+2ab+b2  ‘Ü¶o ‘m§S>ë¶mg AmnUmg ¶oWo
Ë¶mÀ¶m JwUmH$mamMo CËVa ¶oVo.
åhUwZ (3x + 4y)2 = (3x)2 + 2(3x)(4y) + (4y)2

= 9x2 + 24xy + 16y2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: 2042 ‘m{hV H$am
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 2042 = (200 + 4)2

                                = (200)2 + 2(200)(4) + 42

= 40000 + 1600 + 16
= 41616

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

‘m{hV H$am (i) (5m + 7n)2     (ii) (6kl + 7mn)2      (iii) (5a2 + 6b2 )2    (iv)3022

          (v) 8072  (vi)7042

(vii) g‘mZVoMm nS>Vmi H$am (a − b) 2 = a2 − 2ab + b2, OoWo a = 3m Am{U b = 5n

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU10:  (3m – 5n)2 ‘m{hV H$am
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (3m – 5n)2  = (3m)2 − 2(3m)(5n) + (5n)2

= 9m2 – 30mn + 25n2

Ooìhm a = 3x Am{U b = 4y
g‘mZVm (a + b)2 = a2 + 2ab + b2

Ooìhm a = 200 Am{U b = 4
g‘mZVm (a + b)2 = a2 + 2ab + b2

OoWo a = 3m Am{U b = 5n
g‘mZVm (a – b)2 = a2 – 2ab + b2SCERT T
ELA
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU11:  1962 H$mT>m
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 1962 = (200 – 4)2

= 2002 – 2(200)(4) + 42

= 40000 – 1600 + 16

= 38416

ho H$amho H$amho H$amho H$amho H$am
‘m{hV H$am (i) (9m – 2n)2     (ii) (6pq – 7rs)2      (iii) (5x 2– 6y2 )2

        (iv) 2922     (v) 8972    (vi)7942

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:12: ‘m{hV H$am (4x + 5y)(4x – 5y)
gmoSdUwH$gmoSdUwH$gmoSdUwH$gmoSdUwH$gmoSdUwH$: (4x + 5y)(4x – 5y) = (4x)2 – (5y)2

=16x2 – 25y2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:13: ‘m{hV H$am 407 × 393

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 407 × 393 = (400 + 7)(400 – 7)
= 4002 – 72

= 160000 – 49
= 159951

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU:14: ‘m{hV H$am 9872  – 132

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 9872  –  132 = (987 + 13)(987 – 13)
= 1000 × 974 = 974000

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

‘m{hV H$am: (i) (6m + 7n) (6m – 7n)    (ii) (5a + 10b) (5a – 10b)

(iii)  (3x2 + 4y2) (3x2 -  4y2)  (iv)106 ×  94   (v) 592 × 608   (vi) 922 - 82

(vii) 9842 – 162

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU15:  302 × 308 ‘m{hV H$am
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 302 × 308 = (300 + 2)(300 + 8)

= 3002 + (2 + 8)(300) + (2)(8)

= 90000 + (10 × 300) + 16

= 90000 + 3000 + 16  = 93016

OoWo a = 4x Am{U b = 5y
g‘mZVm: (a + b) (a – b) = a2– b2

OoWo a = 200 Am{U b = 4
g‘mZVm: (a – b)2 = a2 – 2ab + b2

OoWo x = 300, a = 2 Am{U b = 8
g‘mZVm : (x + a) (x + b) = x2 + (a + b) x + ab

OoWo a =400 Am{U b = 7
g‘mZVm: (a + b) (a - b) = a2 - b2

OoWo a =987 Am{U b = 13
g‘mZVm: a2 - b2  =  (a + b) (a - b)
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU16:  93 × 104 ‘m{hV H$am
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 93 × 104 = (100 + (−7))(100 + 4)

93 × 104 = (100 − 7)(100 + 4)

= 1002 + (−7 + 4)(100) + (−7)(4)

= 10000 + (−3)(100) + (−28)

= 10000 – 300 – 28

= 10000 – 328 = 9672

Vw‘À¶m H$m¶ bjmV Ambo ? gai [aVrZo JwUmH$ma ‘m{hV H$aÊ¶mnojm g‘mZVoMm dmna
H$éZ JwUmH$ma ‘m{hV H$aUo Iwn gmono Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.4

1. ¶mo½¶ g‘mZoVMm dmna H$éZ Imbrb JwUmH$ma ‘m{hV H$am.
(i)  (3k + 4l) (3k + 4l) (ii)  (ax2+ by2) (ax2 + by2)

(iii)  (7d – 9e) (7d – 9e) (iv)  ( m2 – n2) (m2 + n2)

(v)  (3t + 9s) (3t – 9s) (vi)  (kl – mn) (kl + mn)

(vii) (6x + 5) (6x + 6) (viii)  (2b – a) (2b + c)

2. ¶mo½¶ g‘mZVoMm dmna H$éZ Imbrb qH$‘Vr H$mT>m.
(i) 3042 (ii) 5092 (iii) 9922 (iv) 7992

(v) 304 × 296 (vi) 83 × 77  (vii)109×108 (viii) 204×206

11.10 g‘mZVoMr ^w‘rVr¶ VnmgUr H$am.g‘mZVoMr ^w‘rVr¶ VnmgUr H$am.g‘mZVoMr ^w‘rVr¶ VnmgUr H$am.g‘mZVoMr ^w‘rVr¶ VnmgUr H$am.g‘mZVoMr ^w‘rVr¶ VnmgUr H$am.

11.10.1 (a + b) 2 = a2 + 2ab + b2 ¶m g‘mZVoMr ŵ‘rVr¶ VnmgUr¶m g‘mZVoMr ŵ‘rVr¶ VnmgUr¶m g‘mZVoMr ŵ‘rVr¶ VnmgUr¶m g‘mZVoMr ŵ‘rVr¶ VnmgUr¶m g‘mZVoMr ŵ‘rVr¶ VnmgUr
Imbrb Mm¡ag nhmImbrb Mm¡ag nhmImbrb Mm¡ag nhmImbrb Mm¡ag nhmImbrb Mm¡ag nhm:
 (a + b) ~mOw Agbobm Mm¡ag H$mT>m.
Ë¶mMo joÌ\i = ~mOwMm dJ© = (a+b)2

AmH¥$VrV XmI{dë¶mà‘mUo Mm¡agmMo Mma ^mJ nmS>m.
¶mV AZwH«$‘o a Am{U b  ~mOw Agbobo XmoZ Mm¡ag Am{U a
Am{U b bm§~r Am{U é§Xr Agboë¶m XmoZ Am¶Vm§Mm g‘mdoe
Amho.

OoWo x = 100 a = –7 Am{U b = 4
g‘mZVm: (x + a) (x + b) = x2+ (a+b) x + ab
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ñnï>nUo {Xboë¶m Mm¡agmMo joÌ\i ho Mmahr ^mJmÀ¶m joÌ\imÀ¶m ~oaOobm g‘mZ Amho.
{Xboë¶m Mm¡agmMo joÌ\i

=  a ~mOw Agboë¶gm Mm¡agmMo joÌ\i +  a Am{U b ~mOw Agboë¶m Am¶VmMo joÌ\i
+  b Am{U a ~mOw Agboë¶m Am¶VmMo joÌ\i +  b  ~mOw Agboë¶m Mm¡agmMo joÌ\i

= a2 + b2 + ab + ba

= a2 + 2ab + b2

åhUwZ (a + b)2 = a2 + 2ab + b2

CXmhaU1CXmhaU1CXmhaU1CXmhaU1CXmhaU17: (a + b)2 = a2 + 2ab + b2 ¶m g‘mZVoMm a = 3 Am{U b = 2 KoD$Z ŵ‘rVr¶
VnmgUr H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: (a + b)2 = a2 + 2ab + b2

a + b ~mOw Agbobm Mm¡ag H$mT>m.  åhUOo, 3 + 2

S>mdr ~mOw nwU© Mm¡agmMo joÌ\i
= (3 + 2)2 = 52 = 25

        COdr ~mOw = 3 EH$H$ ~mOw Agboë¶m Mm¡agmMo joÌ\i
 + 2 EH$H$ ~mOw Agboë¶m Mm¡agmMo joÌ\i
+ 3,2 EH$H$ ~mOw Agboë¶m Am¶VmMoo joÌ\i
+ 2,3 EH$H$ ~mOw Agboë¶m Am¶VmMoo joÌ\i

= 32 + 22 + 3 × 2 + 3 × 2

= 9 + 4 + 6 + 6 = 25

     S>mdr ~mOw = COdr ~mOw
∴g‘mZVoMm VnmgUr Pmbr.

11.10.2 (a - b) 2 = a2 −−−−− 2ab + b2 ¶m g‘mZoVMr ^w‘rVr¶ VnmgUr¶m g‘mZoVMr ^w‘rVr¶ VnmgUr¶m g‘mZoVMr ^w‘rVr¶ VnmgUr¶m g‘mZoVMr ^w‘rVr¶ VnmgUr¶m g‘mZoVMr ^w‘rVr¶ VnmgUr

 a ~mOw Agbobm Mm¡ag ¿¶m.
• Mm¡agmMo joÌ\i = ~mOw × ~mOw = a2

• Mmoagmbm Mma ^mJmV {d^mJbo Amho.
• ¶mV AZwH«$‘o a − b Am{U b ~mOw Agbobo

XmoZ Mm¡ag Am{U AZwH«$‘o a − b Am{U b
bm§~r Am{U ê§$Xr Agboë¶m XmoZ Am¶VmMm
g‘mdoe Amho.

II

III IV

I

a − b + b = a

a a-b (a-b)2

(a-b) b

b(a-b)b(a-b)

b2b(a-b)
(a-b) b

b

a

}}SCERT T
ELA

NGANA



Free Distribution by A.P. Government

~ ¡ {OH $  nX mdcr~ ¡ {OH $  nX mdcr~ ¡ {OH $  nX mdcr~ ¡ {OH $  nX mdcr~ ¡ {OH $  nX mdcr 267

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

AmVm, joÌ\i AmH¥$Vr I =  ‘a’  ~mOw Agboë¶m nwU© Mm¡agmMo joÌ\i
    − AmH¥$Vr II  Mo joÌ\i
    − AmH¥$Vr III  Mo joÌ\i
    − AmH¥$Vr IV  Mo joÌ\i

(a–b)2 = a2 – b (a–b) – b (a–b) – b2

= a2 – ab + b2 – ab + b2 – b2

= a2 – 2ab + b2

11.10.3 (a + b)(a – b) = a2 −−−−− b2  ¶m g‘mZVoMr  ^w‘rVr¶ VnmgUr¶m g‘mZVoMr  ^w‘rVr¶ VnmgUr¶m g‘mZVoMr  ^w‘rVr¶ VnmgUr¶m g‘mZVoMr  ^w‘rVr¶ VnmgUr¶m g‘mZVoMr  ^w‘rVr¶ VnmgUr

a2– b2 =  ( a  ~mOw AgUmè¶m§ Mm¡agmMo joÌ\i) – (b ~mOw AgUmè¶m Mm¡agmMo joÌ\i)
Imbrb Mm¡ag nhm.

 b~mOw (b < a) Agbobm Mm¡ag ¶mVwZ H$mnm.

 AmnUmg {‘iVo    ¶mV XmoZ ^mJ AmhoV

åhUwZ a2 – b2 = AmH¥$Vr IMo joÌ\i  + AmH¥$Vr  II Mo joÌ\i
= a (a – b) + b (a – b)

= (a – b) (a + b)

Aem àH$mao a2 – b2 ≡  (a – b) (a + b)

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.5

1. Imbrb qH$‘Vr KoD$Z  (a + b)2 = a2 + 2ab + b2 g‘mZVoMr ŵ‘rVr¶ VnmgUr H$am.
(i) a = 2 EH$H$, b = 4 EH$H$
(ii) a = 3 EH$H$, b = 1 EH$H$
(iii) a = 5 EH$H$, b = 2 EH$H$

a

a

a b-

a a b-

a b-

a
b

a b-I II
a

b
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2. Imbrb qH$‘Vr KoD$Z (a – b)2 =  a2 – 2ab + b2 g‘mZVoMr ŵ‘rVr¶ VnmgUr H$am.
(i) a = 3 EH$H$, b = 1 EH$H$
(ii) a = 5 EH$H$, b = 2 EH$H$

3. Imbrb qH$‘Vr KoD$Z (a + b) (a – b) = a2 – b2 g‘mZVoMr ŵ‘rVr¶ VnmgUr H$am.
(i) a = 3 EH$H$, b = 2 EH$H$
(ii) a = 2 EH$H$, b = 1 EH$H$

AmnU H$m¶ MMm© H$obrAmnU H$m¶ MMm© H$obrAmnU H$m¶ MMm© H$obrAmnU H$m¶ MMm© H$obrAmnU H$m¶ MMm© H$obr

1. AZoH$ g§X^m©V AmnUmg ~¡{OH$ nXmdbrMm JwUmH$ma H$aÊ¶mMr JaO
nS>Vo. CXmhaUmV Am¶VmMo joÌ\i H$mT>Vm§Zm Á¶mMr ~mOw nXmdbrV
{Xbr AmhoV.

2. EH$m nXrbm EH$nXrer JwUmH$ma Ho$ë¶mg Zoh‘r EH$nXrM ¶oVo.
3. ~hþnXrbm EH$nXrer JwUmH$ma H$aVm§Zm ~hþnXrVrb àË¶oH$ nXmg EH$nXrZo

JwUmH$ma H$amdm bmJVmo.
4. ~hþnXrbm pìXnXrer JwUmH$ma H$aVm§Zm (qH$dm {ÌnXr), àË¶oH$ ~hþnXrÀ¶m

nXmg, pìXnXrVrb àË¶oH$ nXmZo JwUmH$ma H$amdm bmJVmo. bjmV ¿¶m
H$s, Aem JwUmH$mamV AmnUmg ¶oUmè¶m JwUmH$mamV gOmVr¶ Am{U
EH$Ì nXo ¶oVmV.

5. g‘rH$aUmVrb g‘mZVm hr g‘rH$aUmVrb MbmÀ¶m gd© qH$‘VrgmR>r
gË¶ hmoVo. Xþgè¶m ~mOwg Oa g‘rH$aU H$mhr Mbm§À¶m H$mhr {d{eï>
qH$‘VrgmR>r gË¶ Pmë¶mg Vmo g‘mZVm hmoV Zmhr.

6. Imbrb g‘mZVm AmhoV.
(I) (a + b)2 = a2 + 2ab + b2

(II) (a – b)2 = a2 – 2ab + b2

(III)(a + b) (a – b) = a2 – b2

(IV)(x + a) (x + b) = x2 + (a + b) x + ab
7. darb Mma g‘mZVm Mm¡ag Am{U ~¡{OH$ nXmdbrMm JwUmH$mamgmR>r

Cn¶moJr nS>Vo. Vo g§»¶mMm JwUmH$ma ‘m{hV H$aÊ¶mgmR>r gmoß¶m BVa
nÜXVrV gwÜXm pñdHmaVo.SCERT T

ELA
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Ad¶d nmS>UoAd¶d nmS>UoAd¶d nmS>UoAd¶d nmS>UoAd¶d nmS>Uo

YS>mYS>mYS>mYS>mYS>m 12

12.0 àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

g‘Om, EH$ g§»¶m 42 ¿¶m. 42 bm H$moUË¶mhr XmoZ g§»¶oÀ¶m JwUmH$mamÀ¶m énmV {b{hÊ¶mMm à¶ËZ H$am.

               42 = 1 × 42

= 2 × 21

= 3 × 14

= 6 × 7
Aem VèhoZo 1, 2, 3, 6, 7, 14, 21 Am{U 42 ho 42 MoAd¶d AmhoV.

darb KQ>H$m§n¡H$s H$moUË¶m ‘wi g§»¶m AmhoV Vo gm§Jm.?
Vwåhr 42 bm ‘wi g§»¶oMm JwUmH$mamÀ¶m énmV {bhþ eH$Vmo H$m ? à¶ËZ H$am.

a\rZo Ago Ho$bo {earemZo Ago Ho$bo AH$~a Zo Ago Ho$bo

 42 = 2 × 21       42 = 3 × 14    42 = 6 × 7

      = 2 × 3 × 7 = 2 × 3 × 7         = 2 × 3 × 7

Vw‘À¶m bjmV H$m¶ Ambo ? AmnUmg Ago {XgwZ Ambo H$s, àË¶oH$ g§X^m©V  2×3×7 hm ‘wi Ad¶dmÀ¶m JwUmH$ma Amho.

AmVm Xþgar g§»¶m ‘70’ ¿¶m.

70 Mo Ad¶d 1, 2, 5, 7, 10, 14, 35 Am{U 70 AmhoV.

70 bm  2 × 5 ×7 ‘wi Ad¶dmÀ¶m énmV {bhþ eH$Vmo.
Ad¶d nmS>Ê¶mMo én OoWo gd© Ad¶d ‘wi g§»¶m AmhoV. ¶mbmM JwUmH$mamMo ‘wi Ad¶d én Ago
åhUVmV

ho H$am ho H$am ho H$am ho H$am ho H$am :

{Xboë¶m g§»¶mZm ‘wi Ad¶d¶dmÀ¶m JwUmH$mamÀ¶m énmV {bhm.

(i)   48 (ii)  72 (ii)  96

g§»¶m à‘mUoM AmnU ~¡{OH$ nXmdbrg Ë¶mÀ¶m Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV gwÜXm ì¶³V H$é eH$Vmo. ¶m YS>çmV AmnU
{d{dY ~¡{OH$ nXmd{bÀ¶m Ad¶dm ~Ôb {eH$Uma AmhmoV

70 = 1 × 70
= 2 × 35
= 5 × 14
= 7 × 10
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12.1  ~¡OrH$ nXmdbrMo Ad¶d~¡OrH$ nXmdbrMo Ad¶d~¡OrH$ nXmdbrMo Ad¶d~¡OrH$ nXmdbrMo Ad¶d~¡OrH$ nXmdbrMo Ad¶d

Imbrb CXmhaU KoD$ ¶m.

     7yz = 7(yz) →  7 Am{U yz  Ad¶d AmhoV.

= 7y(z) →  7y Am{U z  Ad¶d AmhoV.

= 7z(y) →  7z Am{U y Ad¶d AmhoV.

= 7 × y × z →  7, y Am{U z  AmhoV.

darb Ad¶dm‘Ü¶o 7, y, z ho AcKwH$aUr¶ Ad¶d Amho. AcKwH$aUr¶ hm eãX
‘wi ¶m eãXmÀ¶m EodOr ~¡OrH$ nXmdbrV dmnabm Amho. Aem VèhoZo AmnU
åhUVmo H$s 7×y×z hm 7yz Mo AcKwH$aUr¶ én Amho. bjmV ¿¶m H$s,

7×(yz) qH$dm  7y(z)  qH$dm  7z(y) ho AcKwH$aUr¶ én ZmhrV.

AmVm, nXmdbr  7y(z+3)¿¶m ¶mg 7y (z + 3) = 7 × y × (z+3)Ago

{b{hVm ¶Vo ¶oWo 7,y, (z + 3) ho AcKwH$aUr¶ Ad¶d AmhoV.

Aem [aVrZo   5x (y+2) (z+3) =5 × x × (y + 2) × (z + 3) ¶oWo 5 , x , (y + 2) , (z + 3)  ho AcKwH$aUr¶
Ad¶d AmhoV.

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

1. Imbrb Ad¶d nmS>m:

(i)  8x2yz (ii)  2xy (x + y) (iii)  3x + y3z

12.2 Ad¶d nmS>Ê¶mMr JaOAd¶d nmS>Ê¶mMr JaOAd¶d nmS>Ê¶mMr JaOAd¶d nmS>Ê¶mMr JaOAd¶d nmS>Ê¶mMr JaO

Ooìhm ~¡{OH$ amerMo Ad¶d nmS>VmV. Voìhm Ë¶m§g Ad¶dm§À¶m JwUmH$mamÀ¶m énmV {b{hVmV. ho Ad¶d g§»¶m, ~¡{OH$ Mbo,
qH$dm ~¡{OH$ nXo AmhoV.

~¡{OH$ nXmdbrV 23a + 23b + 23c. ¶mg 23(a + b + c),Ago {b{hVmV. BWo  23 Am{U (a + b + c) ho AcKwH$aUr¶o

oAd¶d AmhoV. 23 hm g§»¶oÀ¶m énmV Agbobm Ad¶d Am{U (a + b + c) hr ~¡{OH$ nXmdbr Amho.

g‘Om ~¡{OH$ nXmdbr (i) x2y + y2x + xy  (ii) (4x2 − 1) ÷  (2x − 1).

n{hbr nXmdbr  x2y + y2x + xy = xy(x + y + 1) Aem VèhoZo darb ~¡{OH$ nXmdbr gmoß¶m énmV {b{hbr Amho.

1 hm  7yz Mm Ad¶d Amho.
H$maU7yz = 1×7×y×z. dmñV{dH$
[aË¶m 1 hm àË¶oH$ nXmMm Ad¶d Amho.

doJim XmI{dÊ¶mMr JaO Zmhr.
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Xþgè¶m g§X^m©V (4x2 − 1) ÷  (2x − 1)
2 2 24 1 (2 ) (1)

2 1 2 1
x x
x x
− −

=
− −

 
(2 1)(2 1)

(2 1)
x x

x
+ −

=
−

 = (2x + 1)

darb ñnï>rH$aUmdéZ bjVm Ambo H$s, Ad¶d nmS>Uo ~¡{OH$ nXmdbrg gmoß¶m énmV {b{hÊ¶mgmR>r Cn¶moJr nS>Vo Am{U Vo ~¡{OH$
nXmdbrÀ¶m ^mJmH$mamV gwÜXm Cn¶moJr nS>Vo.

~¡OrH$ nXmdbrÀ¶m Ad¶d nmS>Ê¶mÀ¶m H$mhr nÜXVrMr MMm© H$é ¶m.

12.3 gm‘mÝ¶ Ad¶dmMr nÜXVgm‘mÝ¶ Ad¶dmMr nÜXVgm‘mÝ¶ Ad¶dmMr nÜXVgm‘mÝ¶ Ad¶dmMr nÜXVgm‘mÝ¶ Ad¶dmMr nÜXV

Mbm  3x +12 Mo Ad¶d nmS>m.

àË¶oH$ nXmg Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV {b{hÊ¶mg AmnUmg

¶oVo 3x + 12 = (3 × x) + (2 × 2 × 3)

XmoÝhr nXmV gm‘mB©H$ Ad¶d H$moUVm Amho ?

gm‘mB©H$ Ad¶d 3 KoVë¶mg

3 × [x + (2×2)] = 3 × (x + 4) = 3 (x + 4)

Aem [aVrZo nXmdbr 3x + 12 hr  3 (x + 4) gmaIrM Amho.

bjVm ¿¶m H$s, 3 Am{U  (x + 4) ho 3x + 12 Mo Z ~XbUmao Ad¶d AmhoV.

AmVm, Xþgè¶m nXmdbr  6ab+12b Mo Ad¶d nmSw>

6ab+12b = (2 × 3 × a × b) + (2 × 2 × 3 × b)

               = 2 × 3 × b × (a + 2)     = 6b (a + 2)

∴  6ab + 12b = 6b (a + 2)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: Ad¶d nmS>m     (i) 6xy + 9y2     (ii)  25 a2b +35ab2

gmoS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: (i) 6xy + 9y2

AmnU ¶oWo   6 x y  = 2 ×3× x ×y   Am{U  9y2 = 3 ×3 × y × y

XmoÝhr nXm§Mo 3 Am{U ‘y’ gm‘mÝ¶ Ad¶d AmhoV.

bjmV R>odm H$s, 6b hm 6ab
Am{U 12b Mm ‘.gm.dr. Amho.
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åhUwZ,  6xy + 9y2

                 = ( 2 ×3×x×y  ) + (3 ×3 × y × y)  (nXm§Zm EH$Ì H$éZ)

               = 3 ×  y × [ (2 × x) + (3 × y)]

∴  6xy + 9y2 = 3y(2 x +3y)

(ii) 25 a2b +35ab2   = (5× 5 × a × a × b) +(5× 7 × a × b× b)

                           = 5 × a × b ×[ (5 × a) + (7 × b)]

                           = 5ab (5a + 7b)

∴  25 a2b +35ab2   =  5ab (5a + 7b)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: Ad¶d nmS>m  3 x 2 + 6 x 2y +9 x y2

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 3 x 2 + 6 x 2y + 9 xy2= (3 × x × x)+ (2 × 3 × x × x × y) + (3 × 3 × x × y × y)

                               = 3 × x [x + (2 × x × y) +  (3 ×  y × y)]

                               = 3 x (x +2 xy + 3y2)

                ∴  3 x 2 + 6 x 2y + 9 xy2= 3 x (x +2 x y+3y2)

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

Ad¶d H$mT>m.   (i) 9a2 – 6a (ii) 15 a3b  – 35ab3 (iii)  7lm – 21lmn

12.4 nXm§Mo JQ> ~ZdwZ Ad¶d nmS>UonXm§Mo JQ> ~ZdwZ Ad¶d nmS>UonXm§Mo JQ> ~ZdwZ Ad¶d nmS>UonXm§Mo JQ> ~ZdwZ Ad¶d nmS>UonXm§Mo JQ> ~ZdwZ Ad¶d nmS>Uo

nXmdbr ax + bx + ay + by. nhm. Vwåhmbm AmT>iwZ ¶oVo H$s, n{hë¶m XmoZ nXmV gm‘mÝ¶ Ad¶d ‘x’ Amho. Am{U eodQ>À¶m
XmoZ nXmV gm‘Ý¶ Ad¶d ‘y’Amho. na§Vw Ë¶mgd© nXmV EH$hr gm‘mÝ¶ Ad¶d Zmhr. Aem nXmdbrMo Ad¶d H$go nmS>VmV. nmhþ
¶m.

nXm§Mo JQ> ~Z{dë¶mg AmnUmg  (ax +bx) +(ay+by) ¶oVo.

(ax +bx) +(ay+by) = x (a+b)+ y(a+b)

                                = (a+b)( x +y)
 ax + bx + ay  +  by nXmdbrV Ë¶mÀ¶m Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV ì¶³V H$aVm ¶oVo.(a+b) Am{U ( x +y), ho
Ad¶d AmhoV. ho Ad¶d AcKwH$aUr¶ AmhoV.
darb nXmdbrg Xþgè¶m nÜXVrZo Ad¶d H$mT>Vm ¶oVo.

                ax + ay + bx + by = ( ax + ay)+ (bx + by)
                                              =  a (x + y) + b (x + y)
                                             = (x + y) (a + b)

Zm|X ¿¶m H$s, Ad¶d g‘mZ AmhoV na§Vw H«$‘ g‘mZ ZmhrV.

bú¶mV ¿¶m H$s, nXmdbrMo Ad¶d
én, EH$M nX hmoD$ eH$Vo.

( 3 × x  Mo gm‘mÝ¶ Ad¶d KoD$Z)

(àË¶oH$ JQ>mVwZ gm‘mÝ¶ Ad¶d ~mhoa H$mTw>Z )

(JQ>mVwZ gm‘mÝ¶ Ad¶d ~mhoa H$mTw>Z )
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ho H$amho H$amho H$amho H$amho H$am

Ad¶d nmS>m   (i)  5 x y + 5 x + 4y + 4 (ii) 3ab + 3b + 2b + 2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3:       6ab – b2 – 2bc +12ac Mo Ad¶d nmS>m.

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: nm¶ar 1: gd© nXmV H$moUVohr gm‘mÝ¶ Ad¶d Amho. H$m VnmgUr H$am. Z³H$sM EH$hr Zmhr.

nm¶ar 2: n{hë¶m XmoZ nXmMo JQ> nmSë¶mg

6ab – b2  = b (6a – b)  ———I

Vwåhmbm nXmdbrVrb eodQ>À¶m XmoZ nXm§À¶m H«$‘ ~Xbmdm bmJVmo. ¶m§Mr Zm|X ¿¶m.

12ac – 2bc.

Aem [aVrZo 12ac – 2bc = 2c( 6a – b) ———II

nm¶ar 3: I Am{U  II EH$Ì Ho$ë¶mg

6ab – b2 – 2bc +12ac  =  b (6a – b) +2c (6a – b)

= (6a – b) (b + 2c)

6ab – b2 –2bc + 12ac Mo Ad¶d  (6a– b) Am{U (b + 2c) AmhoV.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.1

1. {Xboë¶m nXmMo gm‘mÝ¶ Ad¶d nmS>m

(i)  8x, 24 (ii)  3a, 21ab (iii)  7xy, 35x2y3 (iv) 4m2, 6m2, 8m3

(v)  15p, 20qr, 25rp (vi)  4x2, 6xy, 8y2x (vii)  12 x2y, 18 xy2

2. Imbrb nXmdbrMo Ad¶d nmS>m.

(i)  5x2 – 25xy (ii)  9a2 – 6ax (iii) 7p2 + 49pq

(iv)  36 a2b – 60 a2bc (v)  3a2bc + 6ab2c + 9abc2

(vi)  4p2 + 5pq – 6pq2 (vii) ut +  at2

3. Imbrb Ad¶d nmS>m

(i) 3ax – 6xy + 8by – 4ab (ii) x3 + 2x2 +5x + 10

(iii) m2 – mn + 4m  – 4n (iv) a3 – a2b2 – ab + b3 (iv) p2q – p r2 – pq + r2

gm‘mÝ¶ Ad¶d (6a – b) bm
~mhoa H$mTw>Z
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12.5 g‘mZVoMm dmna H$éZ Ad¶d nmS>Uog‘mZVoMm dmna H$éZ Ad¶d nmS>Uog‘mZVoMm dmna H$éZ Ad¶d nmS>Uog‘mZVoMm dmna H$éZ Ad¶d nmS>Uog‘mZVoMm dmna H$éZ Ad¶d nmS>Uo

AmnUmg ‘m{hV Amho (a + b)2 = a2 + 2ab + b2

(a – b)2 = a2 – 2ab + b2

(a + b) (a – b) = a2 – b2 ~¡{OH$ g‘mZVm AmhoV.

Oa {Xbobr nXmdbr EH$m {d{eï> g‘mZVoMm COì¶m ~mOwÀ¶m énmV Agob Va ¶mMm dmna Ad¶d nmS>Ê¶mgmR>r hmoVmo.

H$mhr CXmhaUo nmhw ¶m

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: x2 + 10x + 25 Mo Ad¶d nmS>m

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: {Xboë¶m nXmdbrV {VZ nXo AmhoV. Am{U n{hbo Am{U {Vgao nX nwU© dJ© AmhoV. åhUOoM x2 Am{U 25

( 52  )‘Yë¶m nXmV YZ{MÝh Amho. ¶mdéZ a2 + 2ab + b2 Aem énmV {b{hVm ¶oVo.

åhUOoM  x2 + 10x + 25 = (x)2 + 2 (x) (5) + (5)2

¶mMr VwbZm a2 + 2ab + b2 Or g‘mZVoÀ¶m S>mì¶m ~mOwÀ¶m g‘mZ Amho.

åhUOoM  (a + b)2 ¶oWo a = x Am{U  b = 5 Amho

AmnUmg  x2 + 10x + 25 =  (x + 5)2 = (x + 5) (x + 5)  ¶oVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 16z2 – 48z + 36 Mo Ad¶d nmS>m.

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: {Xboë¶m nXmdbrVrb g§»¶mÀ¶m énmVrb gm‘mÝ¶ Ad¶d KoVë¶mg

16z2 – 48z + 36 = (4 × 4z2) – (4 × 12z) + (4 × 9) = 4(4z2 – 12z  +  9) ¶oVo.

bjmV ¿¶m 4z2 = (2z)2 ;  9 = (3)2 Am{U 12z = 2 (2z) (3)
4z2 – 12z + 9  = (2z)2 – 2 (2z) (3) + (3)2   H$maU   a2 – 2ab + b2 =   (a – b)2

= (2z – 3)2

VwbZodéZ  , 16z2 – 48z + 36  = 4(4z2 – 12z + 9) = 4 (2z – 3)2

    = 4(2z – 3)(2z – 3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6:  25p2 – 49q2  Ad¶d nmS>m

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: Amnë¶m bjmV Ambo H$s, nXmdbr hr XmoZ nwU© dJm©VVrb \aH$ Amho.

åhUOoM nXmdbrMo én a2 – b2Amho.

åhUwZ g‘mZVm  a2 – b2 = (a+b) (a-b) dmnaVo.

25p2 – 49q2 =  (5p)2 – (7q)2

=  (5p + 7q) (5p – 7q) [∵  a2–b2 = (a + b) (a–b)]

åhUwZ  25p2 – 49q2 =  (5p + 7q) (5p – 7q)
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: 48a2 – 243b2      Mo Ad¶d nmS>m

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: XmoZ nXo nwU©dJ© ZmhrV na§Vw XmoÝhrV 3 hm gm‘mÝ¶ Ad¶d Amho. ho Amnë¶mbm {XgVo.

åhUOo  48a2 – 243b2 = 3 [16a2 – 81b2]
=  3 [(4a)2 – (9b)2]   nwÝhm   a2 – b2 =  (a+b)(a – b)
=  3 [ (4a + 9b) (4a – 9b)]
=  3 (4a + 9b) (4a – 9b)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: x2 + 2xy + y2 – 4z2 Ad¶d nmS>m.

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: nXmdbrVrb n{hbr {VZ nXo (x + y)2 À¶m énmV Am{U Mm¡Wo nX nwU© dJ© Amho.

åhUwZ x2 + 2xy + y2 - 4z2     = (x + y)2 – (2z)2

=  [(x + y) + 2z] [(x + y) – 2z]
=  (x + y + 2z) ( x + y – 2z)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9:  p4 – 256 Ad¶d nmS>m.

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: p4 = (p2)2  Am{U  256 =  (16)2

Aem[aVrZo    p4 – 256 =  (p2)2 – (16)2

=  (p2 – 16 ) (  p2 +16 )
=  (p+4) (p–4) (  p2 +16 )

12.6 (x + a) (x + b) = x2 + (a + b)x + ab énmVrb Ad¶dénmVrb Ad¶dénmVrb Ad¶dénmVrb Ad¶dénmVrb Ad¶d

 x2 + 12x + 35, x2 + 6x – 27, a2 – 6a + 8, 3y2 + 9y + 6.... nXmdbr¶mMo {Z[ajU H$am. ¶m nXmdbrMo Ad¶d
‘mJrb g‘mZVoMm Cn¶moJmZo H$mT>Vm ¶oV Zmhr. H$maU pñWam§H$ hr nwU©dJ© g§»¶m Zmhr.

  x2 + 12x + 35 ¿¶m.

¶m gd© nXmg Ad¶d nmS>Ê¶mgmR>r JQ> ~ZdVm ¶oV Zmhr 35 À ¶m XmoZ Ad¶dmH$S>o nmhþ ¶m. Á¶mMr ~oarO 12 ¶oVo. Vr  x2 +
(a + b)x + ab ¶m énmV Amho.

pñWam§H$mbm g§^mì¶ XmoZ Ad¶d¶mÀ¶m JwUmH$mamÀ¶m énmV {b{hë¶mg

35 = 1 × 35 1 + 35 = 36

(–1)  × (–35)  –1 – 35 = –36

5 × 7 5 + 7 = 12

(–5) × (–7) –5 – 7 = –12

H$moUË¶m Om|S>rMr ~oarO ‘Yë¶m nXmMo ghJwUH$ hmoVo ? d¡H$pënH$ [aË¶m Vo 5 + 7 = 12 Amho.

 a2 – b2  = (a+b) (a–b)

nwÝhm  p2–16 = (p+4) (p–4)
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∴  x2 + 12x + 35 =   x2 + 5x + 7x + 35 (∵  12x = 5x  +  7x)

=  x (x + 5) + 7 (x + 5) (gm‘mÝ¶ Ad¶dmbm ~mhoa doJio H$éZ )

=  (x + 5) (x + 7) (gm‘mÝ¶ Ad¶d (x + 5) ~mhoa H$éZ)

darb MM}déZ Agm {ZíH$f© {ZKVmo H$s, x2 + (a + b) x + ab énmV {b{hboë¶m nXmdbrMo Ad¶d nmS>Vm ¶oVo Vo (x + a)
(x + b) AmhoV.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: m2 − 4m – 21 Ad¶d nmS>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: m2 − 4m – 21 Mr VwbZm x2 + (a + b) x + ab  ¶m g‘mZVoer Ho$br AgVm AmnUmg bjmV ¶oVo H$s,

                ab = − 21,   Am{U a+b = –4.  åhUwZ, (−7) + 3 = −4 Am{U (−7 )(3) = −21

               åhUwZ    m2 – 4m – 21 = m2 −7m + 3m– 21

= m ( m − 7) + 3 (m − 7)

= (m −7)  (m +3)

åhUwZ    m2 −  4m – 21 = (m − 7) (m +3)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11: 4x2 +20x – 96 Ad¶d nmS>m

gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: Amnë¶m bjmV ¶oVo H$s, 4 hm gd© nXmVrb gm‘mÝ¶ Ad¶d Amho.

Aem VèhoZo 4x2 + 20x – 96 = 4 [x2 +5x – 24]

AmVm,   x2 +5x – 24

= x2 + 8x − 3x − 24

=   x ( x + 8) − 3( x + 8)

=   ( x + 8 )( x – 3)
åhUwZ 4x2 + 20x –  96  = 4( x + 8 )( x – 3 )

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.2

1. Imbrb nXmdbrMo Ad¶d nmS>m.

(i)  a2 + 10a + 25 (ii)  l2 – 16l + 64 (iii) 36x2 + 96xy + 64y2

(iv)  25x2 + 9y2 – 30xy (v)  25m2 – 40mn + 16n2

(vi)  81x2 – 198 xy + 12ly2 (vii) (x+y)2 – 4xy (gwMZm … {dñVma H$am. (x + y)2

(viii)  l4 + 4l2m2 + 4m4

 –21Mo Ad¶d Am{U Ë¶mMr ~oarO
    –1 × 21 = –21     –1 + 21 = 20
1  × (–21) = –21       1 – 21 = –20
      –7 × 3 = –21      –7 + 3 =  –4
      –3 × 7 = –21      –3 + 7 = 4

 –24   Mo Ad¶d Am{U Ë¶mMr ~oarO
    –1 × 24 = –24     –1 + 24 = 23
1  × (–24) = –24       1 – 24 = –23
      –8 × 3 = –24      3  – 8  = –5
      –3 × 8 = –24      –3 + 8 = 5
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2. Imbrb Ad¶d nmS>m

(i)  x2 – 36 (ii)  49x2 – 25y2 (iii)  m2 – 121

(iv)  81 – 64x2 (v)  x2y2 – 64 (vi)  6x2 – 54

(vii)  x2– 81 (viii)  2x – 32 x5 (ix)  81x4 – 121x2

(x)  (p2 – 2pq + q2) – r2 (xi)  (x + y)2 – (x – y)2

3. Imbrb Ad¶d H$mT>m

(i)  lx2 + mx (ii)  7y2+ 35Z2 (iii)  3x4 + 6x3y + 9x2Z

(iv)  x2 – ax – bx + ab (v)  3ax – 6ay – 8by + 4bx (vi)  mn + m+ n+1

(vii)  6ab – b2 + 12ac – 2bc (viii)  p2q – pr2 – pq + r2 (ix)  x (y+z) – 5 (y+z)

4. Imbrb Ad¶d nmS>m

(i) x4 – y4 (ii) a4 – (b+c)4 (iii) l2 – (m – n)2

(iv) 49x2 –  
16
25 (v) x4 – 2x2y2 + y4 (vi) 4 (a+b)2 – 9 (a – b)2

5. Imbrb nXmdbrMo Ad¶d nmS>m.

(i)  a2 + 10a + 24       (ii) x2 + 9x + 18 (iii) p2 – 10p + 21 (iv) x2 – 4x – 32

6. EH$m {ÌH$moZmÀ¶m ~mOw§Mr cm§~r nwUmªH$g§»¶m Amho. Am{U Ë¶mMo úmoÌ’$i gwÜXm nwUmªH$ g§»¶m Amho. Ë¶mMr EH$ ~mOw 21
Am{U n[a‘rVr 48 Amho. Va Ë¶mÀ¶m gdm©V chmZ ~mOwMr cm§~r H$mT>m.

7.  x2 + 3xy + x + my – m cm x, Am{U y ¶m XmoÝh aofr¶ Ad¶dmÀ¶m énmV {c{hë¶mg ‘m’ Mr qH$‘V H$mT>m.
12.7 ~¡{OH$ nXmdbrMm ^mJmH$ma~¡{OH$ nXmdbrMm ^mJmH$ma~¡{OH$ nXmdbrMm ^mJmH$ma~¡{OH$ nXmdbrMm ^mJmH$ma~¡{OH$ nXmdbrMm ^mJmH$ma
Amnë¶mbm ‘m{hV Amho H$s, ^mJmH$ma hr JwUmH$mamMr CbQ> {H«$¶m Amho.
   3x × 5x 3= 15  x4 ¿¶m.
Z§Va     15x 4 ÷  5x3  = 3x  Am{U      15x4 ÷ 3x =  5x3

Ë¶mM à‘mUo      6a (a + 5) = (6a2 + 30a)
åhUwZ   (6a2 +30a) ÷ 6a  =   a +5
Am{U   (6a2 +30a)  ÷ (a+5) =  6a.

12.8 EH$nXrbm Xþgè¶m EH$nXrZo ^mJUo.EH$nXrbm Xþgè¶m EH$nXrZo ^mJUo.EH$nXrbm Xþgè¶m EH$nXrZo ^mJUo.EH$nXrbm Xþgè¶m EH$nXrZo ^mJUo.EH$nXrbm Xþgè¶m EH$nXrZo ^mJUo.

 24x3 ÷ 3x ¿¶m.

∴ 24x3 ÷ 3x

=   
2 2 2 3

3
× × × × × ×

×
x x x

x

=    
(3 ) (2 2 2 )

(3 )
x x x

x
× × × × ×

×  =   8x2
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: Imbrb ^mJmH$ma H$am

(i)  70x4 ÷ 14 x2 (ii)  4x3y3z3 ÷ 12xyz

gmoS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$gm oS >dUwH$: (i) 70x4 ÷  14x2 = 
2 5 7

2 7
x x x x

x x
× × × × × ×

× × ×

= 
5

1
x x× ×

= 5x2

(ii) 4x3y3z3 ÷ 12xyz =  
4

12
× × × × × × × × ×

× × ×
x x x y y y z z z

x y z

=  2 2 21
3

x y z

12.9 nXmdbrbm EH$nXrZo ^mJmH$ma H$aUonXmdbrbm EH$nXrZo ^mJmH$ma H$aUonXmdbrbm EH$nXrZo ^mJmH$ma H$aUonXmdbrbm EH$nXrZo ^mJmH$ma H$aUonXmdbrbm EH$nXrZo ^mJmH$ma H$aUo

{ÌnXrMm ^mJmH$ma nmhþ ¶m

6x4+10x3 + 8x2 Ë¶m  2x2 ¶m EH$nXrZo ^mJm.

6x4 + 10x3 + 8x2 = [2 × 3 × x × x ×x  × x] + [2  × 5 × x × x × x] + [2 × 2 × 2 × x × x]

= (2x2) ( 3x2 ) +  (2x2 ) (5 x) + 2x2 (4)

= 2x2 [3x2 + 5x + 4]

Aem àH$mao     (6x4 + 10x3 + 8x2) ÷ 2x2

=
4 3 2

2

6 10 8
2

x x x
x

+ +
    =  

2 2

2

2 (3 5 4)
2

x x x
x
+ +

=  (3x2 + 5x + 4)

d¡H$ënrH$arVm nXmdbrVrb àË¶oH$ nXmg EH$ nXrZo ImoS>Ê¶mÀ¶m nÜXVrMm dmna H$éZ ^mJmH$ma H$aUo.

(6x4 + 10x3 + 8x2) ÷ 2x2

4 3 2

2 2 2
6 10 8
2 2 2

= + +
x x x
x x x

= 3x2 + 5x + 4

2x2 hm gm‘mÝ¶ Ad¶d Amho ¶mMr Zm§oX

BWo A§emVrb nXmdbrÀ¶m àË¶oH$ nXmg
N>oXmVrb EH$nXrZo ^mJ XoVmo.SCERT T
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: 30 (a2bc + ab2c + abc2) bm 6 abc Zo ^mJmH$ma H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 30 (a2bc + ab2c + abc2)

=2 ×  3 ×  5 [(a ×  a ×  b ×  c) + (a ×  b ×  b ×  c) + (a ×  b ×  c ×  c)]

= 2 ×  3 ×  5 ×  a ×  b ×  c  (a + b + c)

Aem VèhoZo  30 (a2bc + ab2c + abc2) ÷ 6abc

2 3 5 ( )
2 3

× × × + +
=

× ×
abc a b c

abc

= 5 (a + b + c)

d¡H$ënrH$arË¶m  30 (a2bc + ab2c + abc2) ÷ 6abc
2 2 230 30 30

6 6 6
= + +

a bc ab c abc
abc abc abc

 = 5a +5b + 5c

=  5 (a + b + c)

12.10 nXmdbrMm nXmdbrZo ^mJmH$manXmdbrMm nXmdbrZo ^mJmH$manXmdbrMm nXmdbrZo ^mJmH$manXmdbrMm nXmdbrZo ^mJmH$manXmdbrMm nXmdbrZo ^mJmH$ma

 (3a2 + 21a ) ÷ (a+7) ¿¶m

n[hë¶m Ad¶d 3a2 + 21a  Mo Ad¶d nmSw>Z Ë¶mÀ¶m N>oXmer VnmgUr H$éZ Ad¶d OwidwZ nhm.

(3a2 + 21a ) ÷ ( a+7) = 
23 21

7
+
+

a a
a

  = 
3 ( 7)

7
a a
a

+
+

  = 3a

 = 3a

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: 39y3(50y2 – 98)  bm 26y2(5y+7) Zo ^mJmH$ma H$am

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 39y3(50y2 – 98) = 3 × 13 × y × y × y × [2 (25y2–49)]

=2× 3 × 13 × y × y × y × [(5y)2– (7)2]         a2–b2   = (a+b)(a–b)

=2× 3 × 13 × y × y × y × [(5y + 7)  (5y – 7)]

= 2× 3 × 13 × y × y × y × (5y +7) (5y – 7)

åhUOo       26y2(5y + 7) = 2× 13 ×  y × y × ((5y + 7)
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∴    [ 39y3(50y2 – 98) ] ÷  [ 26y2(5y + 7) ]

=  
[2 3 13 (5 7)(5 7)]

[2 13 (5 7)]
y y y y y

y y y
× × × × × + −

× × × × +

=  3y (5y − 7)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: m2− 14m − 32 bm m+2 Zo ^mJmH$ma H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : m2 − 14m − 32 = m2 − 16m +2m − 32 {Xbo Amho.

= m(m − 16) + 2(m − 16)

= (m − 16)(m+2)

(m2 − 14m − 32) ÷ m+2 = (m − 16)(m+2) ÷  ( m+2)

= (m − 16)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 16: 42(a4− 13a3+36a2) bm 7a(a − 4) Zo ^mJmH$ma H$am

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 42(a4− 13a3+36a2) = 2 × 3 × 7 × a   × a × (a2 − 13a + 36)

= 2 × 3 × 7 ×   a   × a ×( a2 − 9a − 4a + 36)

= 2 × 3 × 7 ×   a   × a × [a (a – 9) –4( a − 9)]

= 2 × 3 × 7 ×   a   × a ×[(a − 9)(a – 4)]

= 2 × 3 × 7 × a × a × (a – 9) (a – 4)

     42 (a4−13a3+ 36a2) ÷ 7a (a − 4) = 2 × 3 × 7 ×  a  × a × (a − 9)(a  – 4) ÷ 7a(a − 4)

= 6a (a − 9)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 17:   x(3x2 − 108) bm 3x(x − 6) Zo ^mJmH$ma H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : x(3x2 − 108) =  x × [ 3(x2 − 36)]

=  x × [ 3(x2 − 62)]

= x × [3(x + 6)(x − 6)]

= 3 × x × [ (x + 6)(x − 6)]

    x(3x2− 108) ÷  3x (x − 6) = 3 × x × [ (x + 6) (x − 6)] ÷3x (x – 6)

= (x + 6)SCERT T
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.3

1. Imbrb ^mJmH$ma H$am.

(i)  48a3  bm  6a Zo (ii)  14x3   bm   42x2 Zo

(iii)  72a3b4c5  bm  8ab2c3Zo (iv)  11xy2z3  bm   55xyzZo  (v)  –54l4m3n2  bm   9l2m2n2Zo

2. {Xboë¶m ~hþnXrbm EH$nXrZo ^mJmH$ma H$am.

(i)  (3x2– 2x) ÷ x (ii)  (5a3b – 7ab3) ÷ ab

(iii)  (25x5 – 15x4)  ÷ 5x3 (iv)  (4l5 –  6l4 +  8l3) ÷ 2l2

(v)  15 (a3b2c2– a2b3c2+ a2b2c3) ÷ 3abc (vi)  (3p3– 9p2q - 6pq2) ÷ (–3p)

(vii)  (
2
3 a2b2c2+ 

4
3 ab2c2) ÷ 

1
2 abc

3. Imbrb ^mJmH$ma H$am.

(i)  (49x – 63)  ÷ 7 (ii) 12x (8x – 20) ÷ 4(2x – 5)

(iii)  11a3b3(7c – 35)  ÷  3a2b2(c – 5)

(iv)  54lmn (l + m) (m + n) (n + l)  ÷  81mn (l + m) (n + l)

(v)  36 (x+ 4) ( x2 + 7x + 10)  ÷  9 (x + 4) (vi)  a (a + 1) (a + 2) (a + 3)  ÷  a (a + 3)

4. nXmdbrMo Ad¶d nmS>m Am{U Ë¶mg gai ^mJmH$ma H$am.

(i)  (x2+7x + 12)  ÷  (x + 3) (ii)  (x2 – 8x +12)  ÷  (x – 6)

(iii)  (p2+ 5p + 4) ÷  (p + 1) (iv)  15ab (a2–7a +10)  ÷  3b (a – 2)

(v)  15lm (2p2–2q2) ÷ 3l (p + q) (vi)  26z3(32z2–18)  ÷ 13z2(4z – 3)

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

 {d{dY {H«$¶m Agcocr ~¡OrH$ nXmdcr gmoS>{dÊ¶mgmR>r H$mhr {dÚmÏ¶mªZr Imcrc àH$mao gmoS>{dco. Ë¶m§Zr Ho$coë¶m MwH$m Vwåhr
AmoiIw eH$Vm H$m¶? AMwH$ CÎma {chm.

1. lrcoImZo, {Xcoco g‘rH$aU Imcr XmI{dë¶mà‘mUo gmoS>{dco.

3x + 4x + x + 2x = 90

9x = 90   åhþUZ  x = 10

gmoS>dUwH$sÀ¶m XþéñVr ~Ôb H$m¶ åhUVm ¶oVo ?

lrboImZo, Hw$R>o MwH$ Ho$br Vwåhr AmoiIw eH$Vm H$m ?SCERT T
ELA

NGANA
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dJ© n«H$ëndJ© n«H$ëndJ© n«H$ëndJ© n«H$ëndJ© n«H$ën 2 :  A~«mh‘ Zo Imbrb n«‘mUo Ho$bo F$U g§»¶mMm JwUmH$ma H$aVm§Zm H§$gmMm Cn¶moJ

  g‘Om x = – 4, 7x = 7 – 4 = – 3 gmR>r H$aÊ¶mMr AmR>dU R>odm

dJ© àH$ëndJ© àH$ëndJ© àH$ëndJ© àH$ëndJ© àH$ën 3 : Om°Z Am{U aoí‘m Zo Imbrb nÕVrdéZ ~¡OrH$ nXmdbrMm JwUmH$ma Ho$bm. Hw$UmMm JwUmH$ma AMwH$ Amho.

VnmgUr H$am.

Om °ZOm °ZOm °ZOm °ZOm °Z a oí‘ma oí‘ma oí‘ma oí‘ma oí‘m

(i)  3 (x− 4) = 3x – 4 3 (x−4) = 3x – 12

(ii)   (2x)2 =  2x2 (2x)2 =  4x2

(iii)  (2a − 3) (a + 2) = 2a2− 6 (2a − 3) (a + 2) = 2a2 + a − 6

(iv)  (x + 8)2 = x2 − 64 (x + 8)2 = x2 +16x +64

dJ© àH$ëndJ© àH$ëndJ© àH$ëndJ© àH$ëndJ© àH$ën 4 :  ha‘rVZr ^mJmH$ma Agm Ho$bm. (a + 5) ÷ 5 =  a+1

Ë¶mMm {‘Ì lrH$a Zo AgmM Ho$bm   (a + 5) ÷ 5 =  a

Am{U Ë¶mMr ‘¡{ÌU amoOr Zo Aem àH$mao Ho$bm   (a + 5) ÷ 5 =  a/5 + 1

H$moUmMo ~amo~a Amho Vwåhr A§XmO bmdw eH$Vm H$m¶ ? ñßmîQ> H$am.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg 12.4
Imbrb J{UVmÀ¶m {dYmZmVrb MwH$m ‘m{hV H$éZ Vr {dYmZo XþéñV H$am.

(i)  3(x – 9) = 3x – 9 (ii)  x(3x + 2) = 3x2 + 2

(iii)  2x + 3x = 5x2 (iv)  2x + x +3x = sx

(v)  4p + 3p + 2p + p – 9p = 0 (vi) 3x+2y = 6xy

(vii)  (3x)2  + 4x +7 = 3x2  + 4x +7 (viii)  (2x)2  + 5x  = 4x + 5x  =  9x

(ix)  (2a + 3)2  = 2a2  + 6a  + 9

(x)    x = – 3 Imbrb ‘Ü¶o ‘m§S>m

(a) x2  + 7x + 12 = (–3)2 + 7 (–3) + 12 = 9 + 4 + 12 = 25

(b)  x2 – 5x + 6 = (–3)2 –5 (–3) + 6 = 9 – 15 + 6 = 0

(c)  x2  + 5x  = (–3)2 + 5 (–3) + 6 = – 9 – 15  = –24

(xi)  (x – 4)2  = x2  – 16 (xii)     (x +7)2  = x2  + 49
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(xiii)  (3a + 4b) (a – b) =  3a2 – 4a2 (xiv) (x + 4) (x + 2) = x2 + 8

(xv)  (x – 4) (x – 2) = x2 – 8 (xvi) 5x3  ÷ 5 x3   = 0

(xvii)  2x3 + 1  ÷ 2x3 = 1 (xviii) 3x + 2  ÷  3x = 
2

3x

(xix)  3x + 5 ÷ 3 = 5 (xx) 
4 3 1

3
x x+

= +

AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.AmnU H$m¶ MMm© Ho$br.

1. Ad¶d nmS>Uo hr {Xboë¶m nXmdbrg Ë¶mÀ¶m Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV {b{hÊ¶mMr EH$ nÕV
Amho.

2. Ad¶d Omo g‘moa Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV ì¶³V H$aVm ¶oV Zmhr Vmo AcKwH$aUr¶ Ad¶d
Amho.

3. nXmdbr Or Imbrb énmV ~XbVm ¶oVo.  a2 + 2ab + b2 ;    a2 – 2ab + b2  ;     a2 – b2

Am{U  x2 + (a + b) x + ab  ¶mMo Ad¶d g‘mZVoÀ¶m JwUY‘m©déZ nmS>Vm ¶oVo.

4. Oa {Xbobr nXmdbrV x2+ (a + b)  x + ab, ¶m énmV Agë¶mg Ë¶mMo Ad¶d (x + a)(x +
b) AmhoV.

5. ^mJmH$ma hr JwUmH$mamMr CbQ> {H«$¶m Amho. ¶m H$ënZoMm ~¡{OH$ nXmdbrÀ¶m ^mJmH$mamg gwÜXm
bmJw Amho.

 JmoëS> ~mH$Mr H$ënZmJmoëS> ~mH$Mr H$ënZmJmoëS> ~mH$Mr H$ënZmJmoëS> ~mH$Mr H$ënZmJmoëS> ~mH$Mr H$ënZm

Gold Bach  À¶m {Z[aúmUmdéZ AmT>iwZ Amco H$s, àË¶oH$ {df‘ g§»¶m hr ‘wi g§»¶m qH$dm ‘wig§»¶mMr ~oarO Am{U
dJm©À¶m XwßnQ> AgVo.

  Aem àH$mao  21 = 19 + 2  qH$dm  13 + 8 qH$dm 3 + 18.

Ë¶m§Zr darc à‘mUo  9000 g§»¶o n¶ªV nhmUr Ho$cr. Ë¶m§Zr ’$º$ XmoZ g§»¶m

5777 = 53 ×  109 Am{U 5993 = 13× 641 cm ’$º$ gwQ> XoÊ¶mV Amcr.

¶m ‘wi g§»¶m Zmhr, qH$dm ‘w»¶ g§»¶m§Mr ~oarO Zmhr Am{U dJm©Mr XþßnQ> gwÜXm Zmhr.
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YS>mYS>mYS>mYS>mYS>m 13

13.0 àñVmdUmàñVmdUmàñVmdUmàñVmdUmàñVmdUm

AmnU 3-D OJmV amhmV AmhmoV. Amnë¶m g^modVmbÀ¶m dñVw 3-DAmH$mamV AmhoV. Ë¶mg
nmhþZ AmnU 2-D AmH$mamÀ¶m  3-D AmH$mamMr  VwbZm H$é eH$Vmo. ̂ tVrdarb nmoñQ>a H$S>o nhm.
Ë¶mMm n¥ð>̂ mJ Am¶VH$ma nm{hOo.Ë¶mg {H$Vr ‘mno AmhoV ? Ë¶mV 2 ‘mno AmhoV. bm§~r Am{U
é§Xr Amho.  nwñVH$m§H$S>o nhm. nwñVH$mMm AmH$ma H$gm Amho ? Vmo KZm^m H$m gmaIm Amho. Ë¶mg
3 ‘mno AmhoV. bm§~r Am{U é§Xr gmo~V
Ë¶mbm C§Mr nU Amho. {ÌH$moU, Mm¡ag,
Am¶V ¶m 2-D  AmH$mamÀ¶m gmÜ¶m
AmH¥$Ë¶m AmhoV. KZ, KZm^ ¶m KZ
dñVw AgwZ 3-D AmH$mamV AmhoV.2-D dñVw§Zm EH$‘oH$m§da R>odë¶mg Vo H$mhr OmJm ì¶mnVmV.
~mOwÀ¶m  AmH¥$Vr‘mZ XmI{dë¶mà‘mUo 3-DdñVw§À¶m AmH$mamV ~ZVmV. Ë¶mg KZ\i gwÜXm
AgVo.

ho H$amho H$amho H$amho H$amho H$am
1. H$mhr 3-D dñVw§Mr Zm§do Úm.
2. H$mhr  2-D dñVw§Mr CXmhaUo Úm.
3. Vw‘À¶m dhrV nV§JmMo {MÌ H$mT>m. Vmo  2-D Amho H$m 3-D ?

4. KZ Am{U KZm^mÀ¶m AmH$mamV Agboë¶m H$mhr dñVw AmoiIm.
5. dVw©i Am{U Jmobmg {H$Vr ‘mn AgVmV?

13.1 KZm§Zr ~Zboë¶m KZm§Zr ~Zboë¶m KZm§Zr ~Zboë¶m KZm§Zr ~Zboë¶m KZm§Zr ~Zboë¶m 3-D dñVwdñVwdñVwdñVwdñVw
Imbrb KZ AmH¥$Ë¶mMo {Z[ajU H$am.
EH$ EH$H$$ à‘mUmMo Mma KZ ì¶dpñWV ‘m§S>ë¶mg
XmoÝhr AmH¥$Ë¶m V¶ma hmoVmV.
Ë¶mg doJdoJù¶m ~mOwZo nm{hbo AgVm Vo doJdoJio
{XgVmV.
na§Vw dñVw gmaIrM AmgVo.

b
l

b
l

h
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Aem[aVrZo KZ dñVw§g doJdoJù¶m {XeoZo nm{hbo AgVm Vo doJdoJù¶m AmH$mamV {XgVmV.
CXm.

{dMma H$am A[U MMm© H$am.{dMma H$am A[U MMm© H$am.{dMma H$am A[U MMm© H$am.{dMma H$am A[U MMm© H$am.{dMma H$am A[U MMm© H$am.
darb AmH¥$VrV daÀ¶m Ñî¶mMo Am{U ImbÀ¶m Ñî¶mMo joÌ\i Am{U n[a‘rVr H$er ‘m{hV
H$amb ?

13.2 3-D AmH¥$Vrbm AmH¥$Vrbm AmH¥$Vrbm AmH¥$Vrbm AmH¥$Vrbm 2-D da Xe©{dUoda Xe©{dUoda Xe©{dUoda Xe©{dUoda Xe©{dUo

3-D AmH¥$Ë¶m H$mT>Ê¶mgmR>r AmnU H$mJXmÀ¶m dmna H$aVmo. Omo  2-
DAmho.AmnU H$mJXmda  \³V XmoZ AmH$ma‘mZ Xe©dw eH$Vmo.
{Vgao AmH$ma‘mZ ’$º$ Amnbr H$ënZm Amho.
~mOwÀ¶m AmH¥$VrV 3-D KZ AmH¥$Vr XmIdwZ gamd H$arV Amho.

KZmÀ¶m gd© ~mOw g‘mZ bm§~rÀ¶m AmhoV. na§Vw ~mOwÀ¶m AmH¥$VrV
Ë¶m g‘mZ ZmhrV . Vr Amnë¶m ‘Zmà‘mUo H$mT>br Amho.
hm àíZ gmoS>{dÊ¶mgmR>r AmnU Am¶gmo‘oQ́>rH$ {~§XþMm H$mJX dmnaVmo. Á¶m‘Ü¶o AmnU 3-D KZ
dñVw§Mr I{MV bm§~r, é§Xr Am{U C§Mr Xe©dw eH$Vmo.

Top view

Side view

Front view

Front view Side view Top view
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1 : ~mOwÀ¶m AmH¥$VrV KZmMr EHw$U g§»¶m AmoiIm
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : BWo KZmÀ¶m VrZ nmVù¶m AmhoV. daÀ¶m

nmVirV \³V EH$M KZ Amho. Xþgè¶m nmVirV
3 KZ ImbÀ¶m nmVirV 6 KZ AmhoV. - 3
bnbobo AmhoV.
åhUwZ EHw$U KZmMr g§»¶m = 1 + 3 + 6 = 10
KZ

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : ~mOwÀ¶m AmH¥$Vr ‘Yrb
KZm^mMo ‘mn H$mT>m.
XmoZ H«$‘dma q~Xþ ‘Yrb A§Va 1 EH$H$ ¿¶m.
à‘mU{ea ‘mn§ KoD$Z ~mOwMo Ñî¶, g‘moaMo
X¥î¶ Am{U daMo Ñî¶ gwÜXm H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : KZm^mMr bm§~r  l = 6 EH$H$
KZm^mMr é§Xr  b = 2 EH$H$
KZm^mMr C§Mr h = 3 EH$H$

.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3 : ~mOwÀ¶m AmH¥$VrH$S>o nhm.
A Am{U B KZmV EH$ EH$H$
à‘mUmMo EHw$U {H$Vr KZ
AmhoV. Am{U Ë¶m§Mo JwUmoËVa
‘m{hV H$am.

3

6

3

2 6

2

~mOwMo Ñî¶ g‘moaMoo Ñî¶
daMo Ñî¶

A B

6

2

3
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : ¶oWo A‘Ü¶o \³V EH$ EH$H$ KZ Amho. AmH¥$Vr
B‘Ü¶o àË¶oH$ ~mOwbm g‘m§Va aofm H$mT>m. EH$H$
KZmV {d^mJUr H$am Am{U ‘moOm BWo XmoZ nmVir
AmhoV. Am{U àË¶oH$ nmVirV 4 EH$H$ KZ AmhoV.
åhUwZ
B ‘Yrb EHw$U KZm§Mr g§»¶m 8 Amho. A Am{U  B
‘Yrb JwUmoËVa  = 1 : 8.

CXmhaU 4 : ~mOwÀ¶m AmH¥$VrV EH$m KamMm ZH$mem
Am¶gmo‘oQ́>rH$ {~§Xþ À¶m H$mJXmda H$mT>bobm
Amho. KamMr bm§~r, é§Xr Am{U C§Mr ‘moOm.
KamMo ñb°~ g‘moa Ambobo Amho. ñb°~Mo
joÌ\i H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : KamMr bm§~r    =  6 EH$H$
KamMr é§Xr =  4 EH$H$
Kam§Mr C§Mr   =  5 EH$H$
ñb°~ g‘moa dmT>{dbobo = 1 EH$H$
ñb°~Mo n[a‘mU =5 ×  6 EH$H$
ñb°~Mo joÌ\i = 5 ×  6 = 30 Mm¡ag EH$H$

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 13.1

1. Am¶gmo‘oQ́>rH$ q~XþÀ¶m H$mJXmda Imbrb 3-D AmH¥$Vr H$mT>m.

(i) (ii)

(iii) (iv)

B

4 6

5
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2. 5 EH$H$ × 3 EH$H$ × 2 EH$H$ AmH$ma‘mZ Agboë¶m KZm^mg Am¶gmo‘oQ́>rH$ q~XþÀ¶m
H$mJXmda H$mT>m.

3. Imbrb 3-D AmH¥$Ë¶m‘Yrb Agboë¶m EH$H$ KZmMr g§»¶m H$mT>m.

   (i)               (ii) (iii) (iv)

4. àíZ 3 ‘Ü¶o {Xboë¶m 3-D AmH$mamVrb H$mim Ho$boë¶m ^mJmMo joÌ\i H$mT>m.
5.  XmoZ H«$‘dma qQ>~mVrc A§Va 1 g§o.‘r. KoD$Z Imcrc 3-D AmH¥$Ë¶mMo g‘moarb Ñî¶,

~mOwMo Ñî¶ Am{U daMo Ñî¶ H$mT>m.

13.3 {d{dY ^w{‘Vr¶ KZ{d{dY ^w{‘Vr¶ KZ{d{dY ^w{‘Vr¶ KZ{d{dY ^w{‘Vr¶ KZ{d{dY ^w{‘Vr¶ KZ

Amnë¶m AmOw~mOwbm AmnU {d{dY KZ nmhVmo. Ë¶mn¡H$s H$mhr KZ dñVwbm dH«$n¥ï>̂ mJ Am{U
H$mhr KZ dñVwbm gnmQ> n¥ï>̂ mJ AgVmo. S>~m, nwñVH$, \mgo ¶m  3-D dñVw§Zm gnmQ> n¥ï>̂ mJ
AgVmo. M|Sw>, Zir, BË¶mXrg dH«$ n¥ï>̂ mJ AgVo. ¶m JwUY‘m©déZ  3-D AmH$amg ~hþn¥ð>H$
Am{U A~hþn¥ï>H$ Ago dJr©H$aU H$é eH$Vmo.

daMo Ñî¶

g ‘ m o a M o
Ñî¶

~mOwMo
Ñî¶ g‘moaMo

Ñî¶
~mOwMo
Ñî¶

daMo Ñî¶ daMo Ñî¶

g‘moaMo
Ñî¶

 ~mOwMo
Ñî¶
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Imbrb dñVw§Mo {Z[ajU H$am.

darb dñVw§ ‘Ü¶o H$mhr dH«$n¥ð> AmhoV H$m ?  Zmhr, ¶m gdm©Zm \³V gnmQ> n¥ð>̂ mJ Amho.
AemàH$maÀ¶m ~hþH$moUr¶ n¥ð>̂ mJ Agboë¶m KZ dñVw§Zm ~hþn¥ð>H$ åhUVmV.

¶m dñVw§Zm dH«$n¥ð> ^mJ AgVmo. Aem àH$maÀ¶m KZ dñVw§Zm A~hþn¥ð>H$ Ago åhUVmV.

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

1. ~hþn¥ð>H$ Agboë¶m VrZ dñVwMr Zmdo Úm.
2. ~hþn¥ð>H$ Zgboë¶m VrZ dñVwMr Zmdo Úm.

13.4 3D-dñVwMr ~mOw, H$S>m Am{U {eamoq~XþdñVwMr ~mOw, H$S>m Am{U {eamoq~XþdñVwMr ~mOw, H$S>m Am{U {eamoq~XþdñVwMr ~mOw, H$S>m Am{U {eamoq~XþdñVwMr ~mOw, H$S>m Am{U {eamoq~Xþ

^tVr, {IS>³¶m, XadmOo, \aer, N>V, H$monam, BË¶mXr AmnU amhV Agboë¶m ImobrMo
{Z[ajU H$am Am{U Q>o~ëg, S>ã~o,BË¶mXr nhm, Ë¶m§À¶m ~mOw gnmQ> ~mOw AgVmV. gnmQ> ~mOw
Ë¶mÀ¶m H$S>oda {‘iVmV, XmoZ qH$dm Ë¶mnojm OmñV H$S>m H$monè¶mV {‘iVmV. àË¶oH$ H$monè¶mg
{eam|q~Xþ åhUVmV. EH$ KZ ¿¶m. Ë¶mÀ¶m ~mOw Hw$R>o {‘iVmV Ë¶mMo [Z[ajU H$am ? Ë¶mMo H$S>m
Hw$R>o {‘iVmV ?

~mOw

H$S>m

{eamo[~§Xþ

H$S>mH$S>mH$S>mH$S>mH$S>m

{eam|q~Xþ{eam|q~Xþ{eam|q~Xþ{eam|q~Xþ{eam|q~Xþ

~mOw~mOw~mOw~mOw~mOwSCERT T
ELA
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ho H$amho H$amho H$amho H$amho H$am
{Xboë¶m AmH¥$VrÀ¶m ~mOw, H$S>m Am{U {eam|q~Xþ AmoiIm

1. 2. 3.

4. 5.

13.5 {Z¶‘rV ~hþn¥ð>H${Z¶‘rV ~hþn¥ð>H${Z¶‘rV ~hþn¥ð>H${Z¶‘rV ~hþn¥ð>H${Z¶‘rV ~hþn¥ð>H$

Imbrb AmH¥$VrÀ¶m ~mOw,H$S>m Am{U {eamoq~XþMo {Z[ajU H$am.

    KZ          {ÌH$moUr¶ {na°{‘S>
darb XmoÝhr dñVw‘Yrb gd© ~mOw EH$én AmhoV. Ë¶§mÀ¶m gd© H$S>m Am{U g‘mZ g§»¶oZr
~Zbobo {eamoq~Xþ g‘mZ AmhoV. Aem àH$maÀ¶m KZ dñVw§Zm {Z¶{‘V ~hþn¥ïH$ åhUVmV.
AmVm, ¶m AmH¥$Ë¶m nhm.

   KZm^      Mm¡agmH$ma {na°{‘S>
KZm^ hr ~hþn¥ð>H$ Zmhr H$maU Ë¶mÀ¶m gd© ~mOw EH$én ZmhrV, Am{U Mm¡agmH$ma {na°{‘S>
‘Ü¶o EH$ [eamoq§~§Xþ 4 H$S>m§Zr ~Zbobm Amho, Am{U Xþgam {eaomq~Xþ 3 H$S>m§Zr ~Zbobm Amho.
{na°{‘S> ‘Yrb gd© ~mOw EH$én ZmhrV. hm gwÜXm {Z¶‘rV ~hþn¥ð>H$ Zmhr. Aem àH$maÀ¶m
dñVw§Zm A{Z¶‘rV ~hþn¥ï>H$ åhUVmV. Aem àH$mao ~hþn¥ð>H$mg {Z¶{‘V ~hþn¥ð>H$ Am{U
A{Z¶‘rV ~hþn¥ð>H$ Ago dJuH$aU H$aVm ¶oVo.
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13.4.1 {MVr Am{U {na°{‘S>{MVr Am{U {na°{‘S>{MVr Am{U {na°{‘S>{MVr Am{U {na°{‘S>{MVr Am{U {na°{‘S>

AmVm Imbrb dñVw§Mr nhmUr H$am.

n{hë¶m S>ã¶mVrb dñVw§Mr daMr Am{U ImbMr ~mOw gmaIr Amho. Xþgè¶m S>ã¶mVrb dñVw§Zm
nm¶mAgwZ da EH$ gm‘mÝ¶ {eamoq~X Amho. Aem àH$maÀ¶m H$mhr dñVw nmhþ ¶m.

(a) (b)
AmH¥$Vr (a) ‘Yrb àË¶oH$ dñVwbm XmoZ g‘m§Va Am{U EH$én ~hþ̂ wO ~mOw AmhoV.  Am{U nmíd©
~mOw hr Am¶V (g‘m§Va ŵO Mm¡H$moZ) Amho. . AmH¥$Vr (b) ‘Ü¶o nm¶m ~hþ̂ wO Amho Am{U
nmíd©~mOw {ÌH$moU AmhoV. Vo EH$m gm‘mÝ¶ {eamoq~Xþ da {‘iVmV.
KZ dñVw Á¶m‘Ü¶o XmoZ g‘m§Va Am{U EH$én ~hþ̂ wO ~mOw, Am{U nmíd© ~mOw Am¶VmH$ma ,
qH$dm g‘m§Va ŵO Mm¡H$moZmH$mamV  AgVmV. Ë¶mg  {MVr åhUVmV.
KZ dñVw Á¶mMm nm¶m ~hþ̂ wO AgwZ Am{UË¶mÀ¶m nmíd©~mOw {ÌH$moUmH$ma ~mOw AmhoV. ¶mbm
{na°{‘S> åhUVmV.
{MVr qH$dm {na°{‘S> ho Zmd, Ë¶mÀ¶m g‘m§Va Am{U EH$én ~hþ̂ wO ~mOwdéZ qH$dm nm¶m déZ
XoÊ¶mV Ambo.
A. {ÌH$moUmH$ma {MVr{ÌH$moUmH$ma {MVr{ÌH$moUmH$ma {MVr{ÌH$moUmH$ma {MVr{ÌH$moUmH$ma {MVr
~mOwÀ¶m AmH¥$VrV XmoZ EH$én Am{U g‘m§Va ~mOwMm AmH$ma
H$gm Amho ? Am{U Ë¶mÀ¶m nmíd© ~mOwÀ¶m AmH$ma H$gm Amho ?
Ë¶mÀ¶m XmoZ EH$én Am{U g‘m§Va ~mOw {ÌH$moUmH$ma AgVmV.
Am{U Ë¶mÀ¶m nmíd© ~mOw g‘m§Va ŵO Mm¡H$moZ AmhoV. ¶mbmM
{ÌH$moUmH$ma {MVr Ago åhUVmV.
Oa nm¶m Mm¡agmH$ma Agë¶mg Ë¶mg Mm¡ag {MVr åhUVmV.
Oa n¶m n§M ŵO Agë¶mg Ë¶mg n§M ŵOr¶ {MVr åhUVmV.

SCERT T
ELA

NGANA



292 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

B. {ÌH$moUr¶ {na°{‘S>{ÌH$moUr¶ {na°{‘S>{ÌH$moUr¶ {na°{‘S>{ÌH$moUr¶ {na°{‘S>{ÌH$moUr¶ {na°{‘S>
Á¶m {na°{‘S>Mm nm¶m {ÌH$moU AgVo. Ë¶mg {ÌH$moUr¶ {na°{‘S> åhUVmV.
¶mbm MVw…n¥ð>H$ Ago åhUVmV. (Mma ~mOw Agboë¶m)
Oa {na°{‘S> Mm nm¶m Mm¡ag Agob Va Ë¶mg Mm¡ag {na°{‘S> åhUVmV.
Oa {na°{‘S> nm¶m n§M ŵOr Agë¶mg Ë¶mg n§M ŵOr¶ {na°{‘S>
åhUVmV.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb {Xboë¶m {MVrMr Zmdo {bhm.

(i) (ii) (iii) (iv) (v)

2. Imbrb {Xboë¶m {na°{‘S>Mr Zmdo {bhm.

(i) (ii) (iii)

3. Imbrb V³Vm ^am :
nm¶mÀ¶m EHw$U ~mOwMr g§»¶m {MVrMo Zmd {na°{‘S>Mo Zm§d
{MVr / {na°{‘S>
3 ~mOw
4 ~mOw
5 ~mOw
6 ~mOw
8 ~mOw

4. {MVr Am{U {nam°{‘S> ‘Yrc ’$aH$ ñnîQ> H$am.SCERT T
ELA
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{dMma H$am, MMm©  H$am {bhm{dMma H$am, MMm©  H$am {bhm{dMma H$am, MMm©  H$am {bhm{dMma H$am, MMm©  H$am {bhm{dMma H$am, MMm©  H$am {bhm

Oa {Z¶‘rV {na°{‘S>À¶m ~hþ̂ wOr¶ nm¶mÀ¶m ~mOw§Mr g§»¶m A‘m¶m©X dmT>ë¶mg {na°{‘S> AmH$ma
H$gm hmoB©b ?

13.6 ~hþn¥ð>mH$mÀ¶m H$S>m§Mr g§»¶m, ~mOw Am{U {eamoq~Xþ~hþn¥ð>mH$mÀ¶m H$S>m§Mr g§»¶m, ~mOw Am{U {eamoq~Xþ~hþn¥ð>mH$mÀ¶m H$S>m§Mr g§»¶m, ~mOw Am{U {eamoq~Xþ~hþn¥ð>mH$mÀ¶m H$S>m§Mr g§»¶m, ~mOw Am{U {eamoq~Xþ~hþn¥ð>mH$mÀ¶m H$S>m§Mr g§»¶m, ~mOw Am{U {eamoq~Xþ
~hþn¥ð>mH$mÀ¶m ~mO§wMr, H$S>m§Mr Am{U {eamoq~XþMr ‘moOUr H$é ¶m

~mOw§Mr g§»¶m $= 5 ~mOw
H$S>m§Mr g§»¶m = 9 H$S>m
{eamoq~XþMr g§»¶m= 6 {eamo[~§Xw

{Z[ajU H$am Am{U V³Vm nwU© H$am

   dñVw§Mr AmH¥$Vr    AmH¥$VrMo   ~mOwMr    {eamoq~XþMr H$S>m§Mr g§»¶m        F+V          E+2
Zm§d g§»¶m (F)  g§»¶m(V)  g§»¶m (E)

KZ 6 8 12 6 + 8 = 14 12 + 2 = 14

KZm^

n§M ŵOr¶
{MVr

{ÌH$moUr¶
{na°{‘S>

n§M ŵOr
{na°{‘S>

darb V³Ë¶mVrb eodQ>Mo XmoZ ñV§̂  nm{hë¶mg AmnU {ZíH$f© H$mTw> eH$Vmo H$r
F + V =  E + 2 gd© ~hþn¥ð>H$mgmR>r
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¶m g~§YmMo n{hë¶m§Xm {Z[aúmU J{UVemók Leonhard
Euler (Am¶ba Agm CÀMma H$mT>m.) Zr Ho$bo
Vo åhUmbo H$s,  F + V = E + 2 ¶m g§~§Ymbm  ~hþn¥ð>H$mMo
 “ Am¶ba g§~§YAm¶ba g§~§YAm¶ba g§~§YAm¶ba g§~§YAm¶ba g§~§Y” åhUVmV

13.7 OmirÀ¶m AmH¥$Ë¶mOmirÀ¶m AmH¥$Ë¶mOmirÀ¶m AmH¥$Ë¶mOmirÀ¶m AmH¥$Ë¶mOmirÀ¶m AmH¥$Ë¶m
Omir hr gmnù¶m§Mm 2-D ‘Yrb EH$ àH$ma Amho.  Ooìhm Ë¶m KS>r H$aVmV Ë¶m  3-D AmH$mamV
¶oVmV. OmirÀ¶m AmH¥$VrMm dmna H$éZ AmnU {MVr, {na°{‘S> ~Zdw eH$Vmo. {ÌH$moUr¶ {MVr
~Z{dÊ¶mgmR>r Imbrb {Xbobr H¥$Vr nhm.
H$mJXmMm EH VwH$S>m ¿¶m Am{U Ë¶mg {ÌH$moUmÀ¶m AmH$mamV H$mnm. Ë¶mÀ¶m {eamo[~§Xþg O1,
O2, O3 Mr IwU H$am Am{U Ë¶mÀ¶gm ‘Ü¶q~Xþ A,  B, C AmoiIm.

H$mJXmMr KS>r VwQ>H$ aofm  AB, BC, CA aofodéZ H$am Am{U O1, O2, O3  ho 0 bm {‘ion¶ªV Ë¶m
KS>rbm dmT>dm. ¶mdéZ  AO1  hr AO2{e V§VmoV§V OwiVo   BO1 hr BO3 bm V§VmoV§V OwiVo
Am{U CO2 {h CO3 ë¶m V§VmoV§V OwiVo. Aem àH$mao V¶m a Pmbobr dñVw {na°{‘S> Amho.
O1, O2, O3 hr {na°{‘S> OmirMr AmH¥$Vr Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 13.2

1. ~hþn¥ð>mÀ¶m EHw$U ~mOw, {eamo{~§Xþ Am{U H$S>m ‘moOm Am{U Am¶ba Mo gwÌ VnmgwZ nhm.

1. 2. 3. 4.

 Leonhard Euler
(1707-1783)

O

A B

CO2 O3

O1

A B

C
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5. 6. 7. 8.

2. Mm¡ag {MVr Am{U KZ gmaIo AmhoV H$m ?  ñnï> H$am.
3. ~hþn¥ð>mH$mg ’$º$ {VZ {ÌH$moUr¶ ~mOw H$m AgVmV ? ñnï> H$am.
4. ~hþn¥ð>mH$mg ’$º$ 4 {ÌH$moUr¶ ~mOw H$m AgVmV ? ñnï> H$am.
5. Am¶ba gwÌmMm Cn¶moJ H$éZ V³Vm nwU© H$am.

F 8 5 ?

V 6 ? 12

E ? 9 30

6. ~hþn¥ð>mH$mg 10 ~mOw, 20 H$S>m Am{U 15 {eamoq~Xþ AgVo H$m ?

7. Imbrb V³Vm nwU© H$am

dñVw  {eamoq~XþMr EHw$U H$S>m§Mr EHw$U
g§»¶m g§»¶m
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(i) (ii) (iii) (iv)

(v) (vi) (vii)

8. Imbrb Omù¶mdéZ V¶ma Pmboë¶m  3-D dñVw§Zm qH$dm AmH$mamg Zmdo Úm.

9. Imbrb AmH¥$Ë¶m S>ã¶mÀ¶m dhrV H$mTw>Z Ë¶mn¡H$s Imbrb n¡H$s H$moUË¶m KZ ~ZVmV
‘m{hV H$am. ?

(i)

(a) (b) (c) (d)

(e) (f) (g)

(h) (i)
(j)

(k)SCERT T
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(ii). Imbrb àíZm§Mr CËVao Úm.
(a) Mma {eamoq~Xþ Am{U Mma ~mOw Agboë¶m ~hþn¥ð>H$mg Zmd Úm ?

(b) {eam|{~§Xþ Zgboë¶m KZ dñVwbm Zmd Úm ?

(c) 12 H$S>m Agboë¶m ~hþn¥ð>H$mg Zmdo Úm ?

(d) EH$M n¥ð>^mJ Agboë¶m KZ dñVwbm Zmdo Úm ?

(e) KZ hm KZm^mnmgwZ H$gm doJim Amho ?

(f) H$moUË¶m XmoZ AmH$mamg, gma»¶m H$S>m, {eam|q~Xþ Am{U gma»¶m ~mOw
AgVmV ?

(g) 5 {eamoq~Xþ Am{U 5 ~mOw Agboë¶m ~hþn¥ð>mH$mg Zmd Úm ?

(iii). Imbrb {Xboë¶m dñVw§Mr Zmdo {bhm.

(a) (b) (c) (d)

AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br ?
1. q~Xþ AmboImÀ¶m H$mJXmda 3-D  dñVw§Zm H$go H$mT>VmV
2. 3-D AmH$mamMo {VZ Ñî¶, daMo Ñî¶, ~mOwMo Ñî¶ Am{U g‘moaMo Ñî¶
3. ~hþn¥ð>H$ … KZ dñVw§Zm gnmQ> n¥ï>̂ mJ AgVmo.
4. {MVr … ~hþn¥ï>mV daMm ^mJ Am{U nm¶m g‘mZ ~hþ̂ wOr AgVmo. Am{U

BVa ~mOw Am¶VmH$ma (g‘m§Va ŵO ) AgVmV.
5. {na°{‘S> … ~hþn¥ï>mH$mg ~hþ̂ wOr hm nm¶m Am{U AmYma {eamoq~Xþ AgwZ

Caboë¶m ~mOw {ÌH$moU AgVmV.
6.  2-D Omù¶mdéZ 3-D  dñVw ~Zdw eH$VmV.
7. ~hþn¥ð>mH$mMo Am¶ca gwÌ  E + 2 = F + V.SCERT T

ELA
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Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m Vwåhmbm ‘m{hV Amho H$m ?
¶oWo \³V nmM {Z¶{‘V ~hþn¥ï>mHo$ AmhoV. Vo gd© Jw§VmJw§VrMo Á¶mg Aì¶dhm¶© åhUVmV. KZ
Or ßbmQ>moMr ñVwVrgw‘Zo AmhoV.

’$º$ KZ hrM nwU© OmJm ^abobr ~hþ̂ wOr Amho.

ßcm°Q>mo{ZH$ KZ OmirÀ¶m AmH¥$Ë¶m
~hþn¥ð>H$mMo Zm§d ~hþ̂ wOr ~mOw OmirMr AmH¥$Vr

MVŵ w©O ~hþn¥ð>H$ 4 {ÌH$moZ

Aï>n¥ð>H$ 8 {ÌH$moZ

KZ 6 Mm¡ag

Am¶H$mogmhoŚ>moZ 20 {ÌH$moZ

S>moS>oH$mhoŚ>moZ 12 n§M ŵOrSCERT T
ELA
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14.0 n«ñVdmZmn«ñVdmZmn«ñVdmZmn«ñVdmZmn«ñVdmZm

gwaoecm Ë¶mZo AmUboë¶m ^oQ>dñVw a§JrV H$mJXmZo gOdm¶Mo Amho.
Ë¶mÀ¶m EH$m {‘ÌmZo Ë¶mcm 100 go.‘r.2 nona {dH$V ¿¶m¶Mm gëbm
{Xbm. Xwgè¶m {‘ÌmZo 200 g|.‘r.2 nona {dH$V ¿¶m¶Mm gëbm {Xbm.
Hw$UmMm gëbm ~amo~a Amho?nona {H$Vr {dH$V ¿¶m¶Mm ho gwaoebm
H$go H$iob.
nona {H$Vr bmJVmo ho ^oQ>dñVwÀ¶m S>ãã¶mÀ¶m n¥ï> ’$imda AmYmarV Amho.
Aem n[apñWVrV dñVwMo n¥ï> ’$i ‘m{hV H$aÊ¶mgmR>r AmnUM Amnbr ‘XV H$éZ KoD$ ¶m.

14.1 {XK©KZ/ Bï>rH$mMrVr /KZm^{XK©KZ/ Bï>rH$mMrVr /KZm^{XK©KZ/ Bï>rH$mMrVr /KZm^{XK©KZ/ Bï>rH$mMrVr /KZm^{XK©KZ/ Bï>rH$mMrVr /KZm^

EH$ {XK©KZ AmH$mamMm KQ>Q> H$mJXmMm S>~m ¿¶m.Ogo Qw>WnoñQ> Mm S>ã~m. Imbrb AmH¥$VrV
XmI{dë¶mà‘mUo Ë¶m S>ã¶mbm H$mVéZ CKS>m Am{U Ë¶mMm ~mOwMo AmH$ma nhm. gma»¶m
AmH$mamMo {H$Vr n¥ï> {XgVrb nhm ?

AmH¥$Vr nm{hë¶mg BW© ‘l’, åhUOo bm§~r ‘b’, åhUOo é§Xr Am{U C§Mr n[a‘mZ {XgVrc.  VrZ
g‘mZ ~mOwÀ¶m OmoS>çm {XgVrb.

n¥ï>’$i Am{U KZ’$in¥ï>’$i Am{U KZ’$in¥ï>’$i Am{U KZ’$in¥ï>’$i Am{U KZ’$in¥ï>’$i Am{U KZ’$i
(KZ Am{U {XK©KZKZ Am{U {XK©KZKZ Am{U {XK©KZKZ Am{U {XK©KZKZ Am{U {XK©KZ)

YS>mYS>mYS>mYS>mYS>m 14
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åhUwZ, {XK©KZmMo EHw$U n¥ï>’$i
joÌ’$i I + joÌ’$i II + joÌ’$i III + joÌ’$i IV + joÌ’$i V + joÌ’$i VI

=  h ×  l + l ×  b + b ×  h + l ×  h + b ×  h + l ×  b

åhUwZ EHw$U n¥ï>’$i =  2 (h ×  l + b ×  h + b ×  l)

=  2 (lb + bh + hl)
gwaoeÀ¶m ^oQ>dñVwÀ¶m S>ã¶mMr C§Mr,bm§~r, Am{U é§Xr AZwH«$‘o 20 g|.‘r., 10 g|.‘r., Am{U
15 g|.‘r. Amho.
Voìhm S>ã¶mMo EHw$U ~mø =  2(20 ×  10 + 10 ×  15 + 15 ×  20)
n¥ï>’$i =  2 (200 + 150 + 300)

=  2 (650)  =  1300 go.‘r.2

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.

1. Imbrb {Xboë¶m {XK©KZmMo n¥ï>’$i H$mT>m.
(i) (ii)

14.1.2 {XK©KZmÀ¶m ~mOw§Mo n¥ð>’$i{XK©KZmÀ¶m ~mOw§Mo n¥ð>’$i{XK©KZmÀ¶m ~mOw§Mo n¥ð>’$i{XK©KZmÀ¶m ~mOw§Mo n¥ð>’$i{XK©KZmÀ¶m ~mOw§Mo n¥ð>’$i

• {XK©KZmÀ¶m ~mOwMo EH$ wU n¥ð>’$i åhUOo
{XK©KZmÀ¶m Mma ~mOw§À¶m n¥ð>’$imMr ~oarO hmo¶(
daMm Am{U ImcMm n¥ð>^mJ gmoSw>Z) CXm. AmnU
~gVmo Ë¶m {XK©KZmH¥¥$Vr dJm©À¶m Mma q^VrMo
EHw$U n¥ð>’$i åhUOoM Ë¶m dJm©À¶m ~mOw§Mo EHw$U
EHw$U n¥ð>’$i Amho.
EHw$U {XK©KZmÀ¶m ~mOw§Mo úmoÌ’$i

=   l × h + b × h + l × h + b × h

=   2lh + 2bh

=   2h (l + b)

4cm
4cm
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à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.

(i) EH$ {XK©KZ AmH$mamMo S>ñQ>a  (Á¶mbm dJm©V {ejH$ dmnaVm.). KoD$Z
‘moOnÅ>rZo Ë¶mÀ¶m ~mOw ‘moOwZ Ë¶mMo EHw$U n¥ï’$i H$mT>m.

(ii) Ë¶m S>ñQ>abm J«m’$ nona‘Ü¶o Jw§S>mim J«m’$ darb Mm¡ag ‘moOwZ Vwåhr
H$mT>bobë¶m n¥ï>’$imer VwbZm H$am.

(ii) Vw‘À¶m dJm©Mr C§Mr, ê§$Xr, bm§~r ‘moOwZ ¿¶m Am{U
(a) {IS>H$s d XmamMo n¥ï>’$i Xþb©j H$éZ

Mm¡ag ImobrMo EHw$U n¥ï>’$i H$mT>m.
(b) Mm¡ag ImobrÀ¶m ~mOwÀ¶m q^VrMo n¥ï>’$i H$mT>m.
(c) Mm¡ag Imobrbm MwZm ‘macoë¶m ^mJmMo EHw$U n¥ï>’$i H$mT>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

1. {XK©KZmMo EHw$U n¥ï>’$i = ~mOwMo joÌ’$i
+ 2 ×  nm¶mMo joÌ’$i Ago åhUVm ¶oB©c

2. AmnU Oa {XK©KZmMr pñWVr AmH¥$Vr -
1  nmgwZ AmH¥$Vr - 2 gmaIr ~Xbbr
~mOwMo n¥ï>’$i gmaIo hmoVo H$m¶ ?

3. n[a‘mZ g‘mZ Agboë¶m (l = b = h)
{XK©KZmMr AmH¥$Vr H$mT>m Am{U {XK©KZmMo
EHw$U n¥ï>’$i H$mT>Ê¶mMo gwÌ d ~mOw§Mo n¥ï>’$i H$mT>Ê¶mMo gwÌ V¶ma H$am.

14.2  KZKZKZKZKZ

Imbrb AmH¥$Vr EH$ ‘Ü¶o XmI{dë¶mà‘mUo J«m’$ nona da  aoIm{MÌ H$mT>m Am{U Ë¶mà‘mUo
H$mnm, Am{U aofo à‘mUo Xþ‘S>m AmH¥$Vr (2) d (3)à‘mUo H$S>m {MQ>H$dm H$gm AmH$ma V¶ma
hmoB©b ? Ë¶m AmH$mamÀ¶m ~mOw Am{U AmH$ma‘mZ nhm.

l

b

b

hh

l Fig (ii)Fig (i)

Fig (iii)Fig (ii)Fig (i)
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Aem àH$mao V¶ma Pmbobm KZ Am{U Omio {MÌmMo {Z[aúmU H$am.
AmH¥$Vr (iv) Am{U (v)bm nhm KZmÀ¶m gd© ~mOwMm AmH$ma dJ© Amho H$m ? KZmMr C§Mr,

bm§~r, é§Xr gma»¶m AmgVmV H$m¶ ?

(iv) (v)

(a) KZmbm {H$Vr ~mOw AgVmV ? KZmÀ¶m gd© ~mOw g‘mZ AgVmV H$m¶ ?
(b) Oa KZmMr àË¶oH$ ~mOw  lAgob Va àË¶oH$ ~mOwMo joÌ’$i {H$Vr Agob? (AmH¥$Vr. v )
(c) KZmMo EHw$U n¥ï>’$i {H$Vr
(d) KZmÀ¶m ~mOwMo - daMr d Vi ~mOw gmoSw>Z n¥ï>’$i {H$Vr ?

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

(i) Imbrb ‘A’ KZmMo n¥ï>’$i H$mT>m Am{U  ‘B’ KZmMo ~mOy§Mo n¥ï>’$i
H$mT>m.

(ii) ‘b’ ~mOw Agbobo XmoZ KZ OmoSw>Z ~mOwbm
XmI{dboë¶m AmH¥$Vrà‘mUo {XK©KZ V¶ma
H$am. d Ë¶mMm EHw$U n¥ï>’$i H$mTw> eH$Vm
H$m ?

(iii) gma»¶m AmH$mamMo ~mam KZ H$em àH$mao
‘m§S>ë¶mg H$‘rV H$‘r n¥ï>’$imMm {XK©KZ
V¶ma hmoB©b ?

(iv) 4×4× 4 AmH$ma‘mZ Agboë¶m KZmÀ¶m n¥îQ>’$imbm a§J {Xbm. Ë¶m
KZmbm 64 g‘mZ ^mJmV H$mnbo Va (a) qH$VrZm 1 ~mOwbm a§J {Xbm
Jobm ?  (b) {H$VrÀ¶m XmoZ ~mOwbm a§J {Xbm ? (c) 3~mOwZm a§J {Xbm ?
(d) {H$Vr ~mOw§Zm a§J {Xbm Zmhr ?

l
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: bm§~r, é§Xr, C§Mr AZwH«$‘o 15 g|.‘r., 12 g|.‘r., 10 g|.‘r. Agboë¶m
{XK©KZmMo EHw$U n¥ï>’$i ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: {XK©KZmMr bm§~r (l) = 15g|.‘r.
{XK©KZmMr é§Xr (b) = 12g|.‘r.
{XK©KZmMr C§Mr (h) = 10g|.‘r.
{XK©KZmMr EHw$U n¥ï>’$i = 2 (lb + bh + hl)

= 2 (15 ×  12 + 12 ×  10 + 10 ×  15) g|.‘r.2

= 2 (180 + 120 + 150) g|.‘r.2

= 2 (450) g|.‘r.2

= 900 g|.‘r.2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : Oa KZmMr àË¶oH$ H$S>m XþßnQ> Ho$br Va KZmMo n¥ï>’$i {H$Vr nQ> dmT>Vo ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘Om KZmMr H$S>m  x Amho.
H$S>m XþßnQ> Ho$ë¶mg Zì¶m KZmMr H$S>m= 2 x

{Xcoë¶m ‘wi KZmMm n¥ï>’$i =  6x2

Zì¶m KZmMo n¥ï>’$i =  6(2x)2  =  24x2  =  4 ×  6 ×  x2

XþßnQ> Ho$ë¶mg
H$S>m XþßßmQ> Ho$ë¶mda ‘wi KZmMo n¥ï>’$i =  4×  ‘wi KZmMo n¥ï>’$i
åhUwZ, Zì¶m KZmMo n¥ï>’$i ‘wi KZmÀ¶m 4 nQ> hmoVo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: XmoZ 6 g|.‘r. ~mOw Agbobo XmoZ KZ OmoS>bo Aem àH$mao V¶ma Pmboë¶m
{XK©KZmMo n¥ï>’$i ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: ~mOwÀ¶m AmH¥$Vrbm nhm, XmoZ KZ OmoS>ë¶mda V¶ma Pmboë¶m {XK©KZmbm 6
~mOw AmhoV, XmoZ ~mOw {XgV ZmhrV.H$maU H$m¶?

åhUwZ,   12 − 2               =  10 dJ© ~mOw {eëbH$ am{hë¶m 10 ×  l2 g|.‘r.2

¶mà‘mUo {XK©KZmMo EHw$U n¥îQ>’$i =  10 ×  (6)2‘r2

=  10 ×  36g|.‘r.2 = 360g|.‘r.2SCERT T
ELA
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n¶m©¶r nÜXVn¶m©¶r nÜXVn¶m©¶r nÜXVn¶m©¶r nÜXVn¶m©¶r nÜXV
6 g|.‘r. À¶m H$S>m Agbobo XmoZ KZ OmoS>ë¶mg {XK©KZmMm AmH$ma V¶ma hmoVmo. Ë¶m§Mr bm§~r,
é§Xr Am{U C§Mr AZwH«$‘o (6 + 6) g|.‘r.Am{U , 6g|.‘r. Am{U 6g|.‘r.åhUOoM12 g|.‘r., 6g|.‘r.Am{U
6g|.‘r.Aem àH$mao {XK©KZmMo n¥ï>’$i

= 2 (lb + bh + lh)

= 2 (12 ×  6 + 6 ×  6 + 12 ×  6) g|.‘r.2

= 2 (72 + 36 + 72) g|.‘r.2

= 2 ×  180 g|.‘r.2

= 360 g|.‘r.2

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: 60 g|.‘r. bm§~, 40 g|.‘r. é§X Am{U 30 g|.‘r. C§M Agboë¶m S>ã¶mÀ¶m
~mhoaÀ¶m ^mJmbm a§Jdm¶Mo Amho. àË¶oH$ 20g§o.‘r.2 a§J ‘mam¶bm 50 n¡go
bmJVmV Va ~mhoaÀ¶m ^mJmbm a§J H$am¶bm {H$Vr én¶o bmJVrb.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: S>ã¶mMr bm§~r (l) = 60 go|.‘r.
S>ã¶mMr é§Xr (b) = 40 g|.‘r.
S>ã¶mMr C§Mr (h) = 30 g|.‘r.
S>ã¶mMr EHw$U n¥ï>’$i = 2 (lb + bh + hl)

= 2 (60 × 40 + 40 × 30 + 60 × 30) g|.‘r.2

= 2(2400 + 1200 + 1800) go§.‘r.2

= 2 × 5400 g|.‘r.2

= 10800 g|.‘r.2

  20 g|.‘r.2 n¥ï>mbm a§Jdm¶Mr qH$‘V = 50 n¡go  =  ` 
50

100 én¶o

∴   1 g|.‘r.2 = ` 50 1
100 20

× én¶o

∴  10800 g|.‘r.2 =    ` × ×
50 1 10,800

100 20
 =  ` 270én¶oSCERT T
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg -14.1

1. AmH¥$VrV XmI{dë¶mà‘mUo XmoZ {XK©KZmH¥$Vr S>~o AmhoV Ë¶mn¡H$s H$moUË¶m S>ã¶mbm
~Z{dÊ¶mgmR>r H$‘r gm‘mZ bmJob ?

2. 600 g|.‘r.2 n¥îQ>’$i Agboë¶m KZmMr ~mOw ‘m{hV H$am.
3. à{‘bmZo 1‘r ×  2‘r ×  1.5‘r. ‘mn Agboë¶m H$nmQ>mbm a§J{dbr VrZo H$nmQ>mMr ImbMr

~mOw a§J{dbr Zmhr Va {VZo a§J{dbobo EHw$U n¥ï>’$i {H$Vr ?

4. 20g|.‘r. × 15g|.‘r. × 12 g§o.‘r. n[a‘mU Agboë¶m {XK©KZmbm 5 n¡go Mm¡ag g|.‘r.
^mdmZo a§Jdm¶bm {H$Vr IM© ¶oB©b ho gm§Jm.

14.3 KZmMo d {XK©KZmMo KZ’$iKZmMo d {XK©KZmMo KZ’$iKZmMo d {XK©KZmMo KZ’$iKZmMo d {XK©KZmMo KZ’$iKZmMo d {XK©KZmMo KZ’$i
{Ì‘rVr¶ AmH$mamÀ¶m dñVwZo ì¶mncoë¶m OmJobm KZ’$i åhUVmV. Vw‘À¶m g^modVmbÀ¶m
dñVwÀ¶m KZ’$imMr VwbZm OmñV Amho. ImobrMo KZ’$i H$nmQ>mÀ¶m KZ’$inojm OmñV Amho.
VgoM Vw‘À¶m noÝgrb ~m°³g KZ’$i Ë¶mV R>odboë¶m noÝgrbr d ImoS>a~am À¶m KZ’$imnojm
OmñV AgVo Vwåhr ¶mn¡H$s H$moUË¶mVar dñVwMo KZ’$i
‘moObmV H$m¶ ?
ho bjmV R>odm {H$, joÌ’$i ‘m{hV H$aÊ¶mgmR>r AmnU
Mm¡ag EH$H$mMm dmna H$aVmo.  nU KZ’$i H$go
‘m{hV H$aVmV. BWo AmnU KZ’$i ‘moOÊ¶mgmR>r KZ
EH$H$ dmnaVmo. hm KZ gmoB©ñH$a AmH$ma Amho (Á¶mà‘mUo
joÌ’$i H$mT>Ê¶mgmR>r Mm¡ag hm gmoB©ñH$a AmH$ma Amho)
EImÚm OmJoMo joÌ’$i H$mT>Ê¶mgmR>r AmnU OmJobm
Mm¡ag EH$H$mV {d^mJUr H$aVmo. Ë¶mM à‘mU KZ’$i ‘m{hV H$aÊ¶mgmR>r OmJobm KZ
EH$H$mV {d^mJVmo. KZ EH$H$ hm EH$H$ bm§~rMm KZ Amho. darb AmH¥$VrV {d^mJVmo. KZ
EH$H$ hm EH$H$ bm§~rMm KZ Amho.darb AmH¥$VrV XmI{dë¶mà‘mUo bjmV R>odm {H$ àË¶oH$
KZ AmH$ma hm 8 KZ EH$H$mZo ~Zbm Amho.
1 KZ g|.‘r. = 1 g|.‘r. × 1 g|.‘r. × 1 g|.‘r. = 1 g|.‘r.3

= 10 ‘r.‘r. × 10 ‘r.‘r. × 10 ‘r.‘r. = ............... ‘r.‘r.3

1 KZ ‘rQ>a = 1 ‘r. × 1 ‘r. × 1 ‘r. = 1 ‘r.3

= 100 g|.‘r. × 100g|.‘r. × 100g|.‘r. =  ...................... g|.‘r.3

1 KZ {‘br {‘Q>a = 1 ‘r.‘r. × 1 ‘r.‘r. × 1 ‘r.‘r. = 1 ‘r.‘r.3

= 0.1 g|.‘r. × 0.1 g|.‘r. × 0.1 g|.‘r. = ...................... g|.‘r.3

50
50

50

4060

50
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14.3.1 {XK©KZmMo KZ’$i{XK©KZmMo KZ’$i{XK©KZmMo KZ’$i{XK©KZmMo KZ’$i{XK©KZmMo KZ’$i:
gma»¶m AmH$mamMo 36 KZ ¿¶m (åhUOo KZmMr àË¶oH$ ~mOw gmaIr Amho.) Ë¶§mZm {XK©KZmÀ¶m
AmH$mamV doJdoJù¶m àH$mao ‘m§S>Ur H$am.
Imbrb V³Vm ~KwZ [aH$må¶m OmJm ^am.

{XK©KZ    bm§~r   é§Xr   C§Mr l × b × h = V

(i) 12 3 1 12 × 3 × 1 = 36

(ii) ... ... ... ...

(iii) ... ... ... ...

(iv) ... ... ... ...

darb V³Ë¶mV Vwåhmbm H$m¶ AmT>iVo ? {XK©KZmMm n[aUm‘ d KZ’$i ¶mV H$mhr g§~§Y
Amho H$m¶ ?
AmnU darb g§X^m©V EHw$U 36 dmnéZ [XK©KZ V¶ma
Ho$ë¶m‘wio {XK©KZmMo KZ’$i 36 KZ EH$H$ hmoB©b. ho
bm§~r, é§Xr, C§Mr À¶m JwUmH$mamÀ¶m ~amo~a AgVo. darb
CXmahUmdéZ Ago åhUVm ¶oB© H$s, {XK©KZmMo KZ’$i  = l × b × h. BWo  l × b BWo åhUOo
VimMo joÌ’$i Amho. åhUwZ
{XK©KZmMo KZ’$i = VimMo joÌ’$i × C§Mr
 H¥$Ë¶ H¥$Ë¶ H¥$Ë¶ H¥$Ë¶ H¥$Ë¶
EH$ nonaMm R>md ¿¶m. Ë¶mMo joÌ’$i H$mT>m. AgoM H$mhr nonaMo R>md KoD$Z EH$‘oH$m§da aMm
OoUo H$éZ EH$ {XK©KZ V¶ma hmoB©b (~mOwÀ¶m
AmH¥$VrV XmI{dë¶mà‘mUo)¶m aMZoMr C§Mr ‘moOm
nonaÀ¶m R>mdmMo joÌ’$i H$mTw>Z aMZoMr C§Mr
Am{U joÌ’$i Mm JwUmH$ma H$am. {XK©KZmMo
KZ’$i ‘mhrV hmoB©b.

12 units 3 units

1

6 units 3 units

2

9 units

4 
un

its

6 units

6 units

1

l b

h

l
b
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6 g|.‘r., 4 go.‘r. é§Xr, 5 g|.‘r. C§Mr Agboë¶m KZ\ i ‘m{hV H$am.6 g|.‘r., 4 go.‘r. é§Xr, 5 g|.‘r. C§Mr Agboë¶m KZ\ i ‘m{hV H$am.6 g|.‘r., 4 go.‘r. é§Xr, 5 g|.‘r. C§Mr Agboë¶m KZ\ i ‘m{hV H$am.6 g|.‘r., 4 go.‘r. é§Xr, 5 g|.‘r. C§Mr Agboë¶m KZ\ i ‘m{hV H$am.6 g|.‘r., 4 go.‘r. é§Xr, 5 g|.‘r. C§Mr Agboë¶m KZ\ i ‘m{hV H$am.

’ {XK©KZm‘Ü¶o 1 KZ g|.‘r. n[a‘mZmMo R>moH$io aMm bm§~rV {H$Vr R>moH$io ~gVrb. \
³V 6 R>moH$io ~gVrb H$maU bm§~r 6 g|.‘r. Amho.
é§XrV {H$Vr R>moH$io ~gVrb. \ ³V 4 R>moH$io ~gVrb H$maU é§Xr 4 g|.‘r. Amho.
Aem àH$mao {VWo EH$m am§JoV 6 × 4 R>moH$io ~gVmV.
Aem àH$mao {XK©KZmV R>moH$ù¶m§À¶m EHw$U {H$Vr am§Jm ~gVrb ? 5 am§Jm ~gVrb
H$maU {XK©KZmMr C§Mr 5 g|.‘r. Amho. àË¶oH$ am§JoV 6 × 4 R>moH$io AgVrb. åhUwZ
5 am§JmV EHw$U  6 ×  4 ×  5 R>moH$io AgVrb
 MMo©‘yio {XK©KZmMo gwÌ ‘m{hVr hmoVo.
 {XK©KZmMo úmoÌ’$i =bm§~r × é§Xr × C§Mr

14.3.2 KZmMo KZ\iKZmMo KZ\iKZmMo KZ\iKZmMo KZ\iKZmMo KZ\i
KZmMr bm§~r, é§Xr, C§Mr, gmaIrM AgVo.

åhUwZ KZmMo KZ\ i =  ~mOw ×  ~mOw ×  ~mOw
=  (~mOw)3 = a3

{OWo a hr KZmMr ~mOw Amho.

KZmMr bm§~rKZmMr bm§~rKZmMr bm§~rKZmMr bm§~rKZmMr bm§~r KZmMo KZ\iKZmMo KZ\iKZmMo KZ\iKZmMo KZ\iKZmMo KZ\i
10‘r.‘r.=1g|.‘r. 1000 ‘r.‘r.3 = 1g|.‘r.3

10 g|.‘r.= 1S>|.‘r. 1000 g|.‘r.3 = 1S>|.‘r.3

10S>|.‘r. = 1‘r. 1000 S>|.‘r.3 = 1‘r.3

100g|.‘r.= 1‘r. 1000000 g|.‘r.3 =  ‘r.3

1000‘r.= 1 {H$.‘r. 1000000000 ‘r.3= 1 {H$.‘r.3

 gmYmaUVm… Ðì¶nXmWm©Mr joÌ’$i [‘br{‘Q>a (ml)  qH$dm {bQ>a (l)  ¶m EH$H$mV ‘moOVmV

5cm

6cm
4cm

a

a

a

5cm

4cm

6cm

ho H$amho H$amho H$amho H$amho H$am
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Z§Va 1 g|.‘r.3 = 1 ‘r.br.
1 l = 1000 go§.‘r.3

1 m3 = 1000000 g§o.‘r.3 = 1000 l
= 1 kl ({H$bmo {‘Q>a)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 20 g§o.‘r. bm§~, 10 go.‘r. é§X Am{U 8 g|.‘r. C§MrÀ¶m bmH$S>r R>moH$ù¶mMo
KZ’$i H$mT>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : bmH$S>r R>moH$im EH$ {XK©KZ Amho. åhUwZ {XK©KZmMo KZ’$i  = l × b × h

BWo bm§~r (l) = 20 g|.‘r., é§Xr (b) = 10 g|.‘r. Am{U C§Mr (h) = 8 g|.‘r.
R>moH$ù¶mMo KZ’$i = 20 go.‘r. × 10 g|.‘r.  × 8 g|.‘r. = 1600 g|.‘r.3

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: EH$ nmÊ¶mMr Q>mH$s 104 ‘rQ>a bm§~ Amho, 0.7 ‘rQ>a Imob Amho. Va Q>mH$sMr
{bQ>a EH$H$mV KZ’$i ‘m{hV H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Q>mH$sMr bm§~r (l) = 1.4 ‘r. = 140 g|.‘r.
Q>mH$sMr é§Xr (b) = 1 ‘r. = 100 g|.‘r.
Q>mH$sMr Imobr (h) = 0.7 = 70 g|.‘r.
Q>mH$sMo KZ’$i = l × b × h
= (140 × 100 × 70) g|.‘r.3

= 
140 100 70

1000
× ×

 {bQ>a
=  980 {bQ>a

ho H$am.ho H$am.ho H$am.ho H$am.ho H$am.
64 EH$H$ KZmbm doJdoJù¶m àH$mao aMwZ {XK©KZ V¶ma H$am d doJdoJi¶m
{XK©KZmMo n¥ï>’$i H$mT>m. gma»¶m KZm§Mo n¥ï>’$i gmaIo AgVo H$m¶ ?

Vwåhmbm ‘m{hV Amho H$m¶.Vwåhmbm ‘m{hV Amho H$m¶.Vwåhmbm ‘m{hV Amho H$m¶.Vwåhmbm ‘m{hV Amho H$m¶.Vwåhmbm ‘m{hV Amho H$m¶.
j‘Vmj‘Vmj‘Vmj‘Vmj‘Vm:

     KZ’$i Am{U j‘Vm ¶mV ’$magm ’$aH$ Zmhr

(a)KZ’$i åhUOo dñVwZo ì¶mnbobr OmJm Amho.

(b)j‘Vm åhUOo ^m§S>çmV gm‘mdbobo n[a‘mU Amho.
Oa EH$m S>ã¶mV 100 go.‘r.3 BVHo$ nmUr ‘mdVo Va S>ã¶mMr j‘Vm
100g|.‘r.3 Amho. j‘Vobm {bQ>a EH$H$mV gwÜXm ‘moOVmV.

KZ’$iKZ’$iKZ’$iKZ’$iKZ’$i úm‘Vmúm‘Vmúm‘Vmúm‘Vmúm‘VmSCERT T
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7: EH$m {XK©KZmMr é§Xr hr bm§~rÀ¶m AYu Amho Am{U C§Mr hr bm§~rÀ¶m XþßnQ> Amho.
gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$: g‘OIm {XK©KZmMr bm§~r  x EH$H$ Amho.

Voìhm {XK©KZmMr é§Xr =  2
x

 EH$H$ hmoB©b.
Am{U {XK©KZmMo C§Mr  =  2x EH$H$ hmoB©b.
{XK©KZmMo KZ’$i =  bm§~r × é§Xr × C§Mr

=  (x ×  2
x

 ×2x) KZ EH$H$

=  x3 KZ EH$H$

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: EH$m S>ãmm 1.8 ‘r. bm§~, 90 g|.‘r. é§X, 60 g|.‘r. C§M Amho. Va 6 g|.‘r. × 4.5

g§o.‘r. × 40 ‘r.‘r. AmH$mamMr gm~U darb ‘mnmÀ¶m S>ã¶mV {H$Vr ~gVrb ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: S>ã¶mMr bm§~r  (l) = 1.8 ‘r  = 180 g|.‘r.

S>ã¶mMr  (b) = 90 g|.‘r.

 S>ã¶m§Mr C§Mr (h) - 60 g|.‘r.

S>ã¶mMr KZ’$i = l ×  b ×  h

= 180 ×  90 ×  60 go§.‘r.3

= 972000 g|.‘r.3

gm~UmMr bm§~r = 6 g|.‘r.
gm~UmMr é§Xr = 4.5 g|.‘r.
gm~UmMr C§Mr = 40 g|.‘r. = 4 g|.‘r.
gm~UmMo KZ’$i = 6 ×  4.5 ×4 g|.‘r.3

= 108.0 g|.‘r.3=

∴  S>ã¶mV ‘mdUmè¶m gm~UmMr g§»¶m =
Volume of the box

volume of one soapcake

=
972000

108
= 9000

åhUwZ, S>ã¶mV EHw$U 9000 gm~U ~gVrb

S>ã`mMo KZ\$i
EH$m gm~ZmMo KZ\$iSCERT T
ELA

NGANA



310 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: 21 g|.‘r. bm§~, 9 g|.‘r. é§X, 8 g|.‘r. C§M Aem n[a‘mUmÀ¶m bmH$S>r
R>moH$ù¶mVwZ àË¶oH$s 3 g|.‘r. ‘mnMo KZ H$mnë¶mg EHw$U {H$Vr KZ V¶ma hmoVrb d {H$Vr
KZ’$imMo bmHw$S> dm¶m OmB©b ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: {XK©KZmMr bm§~r (l) = 21 go.‘r.
{XK©KZmMr é§Xr (b) = 9 g|.‘r.
{XK©KZmMr C§Mr (h) = 8 g|.‘r.
{XK©KZmMr KZ’$i =  21 × 9 × 8 = 1512 KZ g|.‘r.

bm§~rVwZ BVHo$ KZ H$mnVm ¶oVrb. = 
21
3  = 7

   é§X§rVwZ BVHo$ KZ H$mnVm ¶oVrb. = 
9
3  = 3

   C§MrVwZ BVHo$ KZ H$mnVm ¶oVrb. = 
8
3   2.6

C§MrVwZ ’$³V XmoZM VwH$S>o H$mnVm ¶oVmV ~mH$sMo dm¶m OmVo.

                     ∴  bm§~r, é§Xr,C§MrVwZ H$mncoco EHw$U KZ = 7 × 3 × 2

= 42 KZ g|.‘r.
                 àË¶oH$ KZmMo KZ’$i = 3 × 3 × 3 = 27 g|.‘r.3

                                    gd© KZmMo KZ’$i = 27 × 42

= 1134 g|.‘r3

∴  dm¶m Joboë¶m bmH$S>r VwH$S>çmMo KZ’$i  = 1512 – 1134= 378 g|.‘r.3

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU10: EH$m {XKm©KZmH¥$Vr Q>mH$sV 60 {bQ>a à{V {‘ZrQ> ¶m XamZo nmUr nS>V Amho. Oa
Q>mH$sMo KZ’$i108 ‘r.3 Agob Va Q>mH$s nwU© ^am¶bm {H$Vr doi cmJoc.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Q>mH$sMo KZ’$i = 108 ‘r.3 = 108 ×   1000 {bQ>a

 (∵  1‘r.3 = 1000 {bQ>a)

Q>mH$sV 60 {bQ>a à{V ‘rZrQ> XamZo nmUr nS>V Amho.

                       ∴  Q>mH$s ^am¶bm bmJUmam doi  = 
108 1000

60
×

 ‘rZrQ>

                   = 
108 1000

60 60
×
×

 Vmg = 30 Vmg
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 11 :  EH$m JmdmMr bmoH$g§»¶m 4000 Amho.àË¶oH$ ‘mUgmbm Xa{Xder150 {bQ>a nmUr
bmJVo.JmdmV20 ‘r.15 ‘r ,  6 ‘r. C§M ‘mnmMr Q>mH$s Amho. EH$Xm ^aboë¶m
Q>mH$sVrb nmUr {H$Vr {Xdg nwaob.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Q>mH$sMo KZ’$i             = 20 ‘r ×  15 ‘r ×  6 ‘r

= 1800 ‘r3 = 1800000 {bQ>a

Xa S>moB© Xa {Xder bmJUmao nmUr = 150 {bQ>a

Xa {Xder gd© bmoH§$mZm bmJUmao nmUr  = 150 ×  4000

Q>mH$sVrb nmUr BVHo$ {Xdg nwaob   =  
Volume of the tank

volume of water consumed in1day

                =  
1800000

150 4000×
 = 3 {Xdg

Aä¶mg 14.2Aä¶mg 14.2Aä¶mg 14.2Aä¶mg 14.2Aä¶mg 14.2

1. Imbrb {Xboë¶m ‘mnm§À¶m {XK©KZmMo KZ’$i H$mT>m.

bm§~r ê§$Xr C§Mr

(i) 8.2 ‘r. 5.3 ‘r. 2.6 ‘r.

(ii) 5.0 ‘r. 4.0 ‘r. 3.5 ‘r.

(iii) 4.5 ‘r. 2.0 ‘r. 2.5 ‘r.

2. Imbrb {Xboë¶m ‘mnmÀ¶m Q>mH$s§Mr j‘Vm ‘m{hV H$am. àË¶oH$ Q>mH$sMr j‘Vm KZ {‘Q>a
Am{U KZ {bQ>a ‘Ü¶o Xe©dm.

bm§~r ê§$Xr C§Mr
(i) 3 ‘r. 20 g§o.‘r. 2 ‘r. 90 g§o.‘r. 1 ‘r. 50 g§o.‘r.

(ii) 2 ‘r. 50 g§o.‘r. 1 ‘r. 60 g§o.‘r. 1 ‘r. 30 g§o.‘r.

(iii) 7 ‘r. 30 g§o.‘r. 3 ‘r. 60 g§o.‘r. 1 ‘r. 40 g§o.‘r.

3. Oa KZmÀ¶m H$S>mMr ~mOw AYu Ho$br Va KZmÀ¶m KZ’$imV H$m¶ ’$aH$ hmoVmo. KZ’$i
H$‘r hmoB©b H$m¶ ? Oa hmoVo Agob Va {H$Vr hmoB©b ?

Q>mH$sMo KZ\$i
EH$m {XdgmV dmnacoë`m nmÊ`mMo KZ\$i
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4. Imbrb àË¶oH$ KZmMo KZ’$i H$mT>m ~mOw {Xbobr Amho.
(i)  6.4 g|.‘r. (ii)  1.3 ‘r. (iii)  1.6 ‘r.

5. EH$ {dQ> 25 g|.‘r.bm§~, 11.25 go.‘r. ê§$X, 6 g|.‘r. C§M Amho. Va 8 ‘r. bm§~, 6
‘r. C§M, 22.5 g|.‘r . OmS> q^V ~m§Ym¶bm {H$Vr {dQ>m bmJVrb?

6. EH$ {XK©KZ 25 g|.‘r. bm§~, 15 g|.‘r. OmS> Am{U 8 g|.‘r. C§M Amho. Xþgam 16 g§o,‘r.
Mm KZ Amho. Va ¶m XmoÝhrÀ¶m KZ’$imMm ’$aH$ {H$Vr hmoB©b?

7. EH$ 1 g|.‘r. OmS> Aer bmH$S>mMr noQ>r Amho. noQ>rMo ~mhoarb n[a‘mU 5 g|.‘r. ×  4

g|.‘r. ×  7 g|.‘r. Amho. Va noQ>r V¶ma H$aÊ¶mgmR>r dmnaoë¶m bmH$S>mMo KZ’$i hmoB©c?
8. 20 g|.‘r.bm§~, 18 g§o.‘r. é§X, 20 g|.‘r. C§M Agboë¶m {XK©ZmVwZ 4 g§o.‘r. Mo {H$Vr

KZ H$mnwZ H$mT>Vm ¶oB©b.
9. 12 g|.‘r. ×  9 go|.‘r. ×  6 g|.‘r. n[a‘mZ Agboë¶m {XK©KZmVwZ 4 go|.‘r. ×  3 g§o.‘r. ×  2

g§o.‘r. ¶m n[a‘mZmMo {H$Vr {XK©KZ V¶ma H$aVm ¶oVrc?
10. 30 g|.‘r. Am{U 25 g|.‘r. é§X AmH$mamMo ̂ m§S>o Amho Ë¶mV 4.5 {bQ>a nmUr ‘mdÊ¶mgmR>r
^m§S>çmMr C§Mr {H$Vr Agm¶bm nm{hOo?.

AmnU H$emMr MMm© Ho$brAmnU H$emMr MMm© Ho$brAmnU H$emMr MMm© Ho$brAmnU H$emMr MMm© Ho$brAmnU H$emMr MMm© Ho$br ?

1. Oa l, b, h EH$m {XK©KZmMo n[a‘mU AgVrb Va

(i)  {VÀ¶m nmíM~mOwMo n¥ï>’$i  2h (l + b)

(ii) {XK©KZmMo EHw$U n¥ï>’$i 2 (lb + bh + hl)

2. KZmMm nmíd©~mOwMo n¥ï>’$i  4a2

3. KZmMo EHw$U n¥ï>’$i 6a2

4. {XK©KZmMo KZ’$i   l × b × h

5. KZmMo KZ’$i  ~mOw × ~mOw × ~mOw = a3

6. 1 g|.‘r.3 = 1 ‘r.br.
1 {bQ>a = 1000 g|.‘r.3

1 ‘r.3 = 1000000 g|.‘r.3 = 1000 l

= 1 {H$.{b. ({H$bmo{bQ>a)SCERT T
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g§»¶mer Ioig§»¶mer Ioig§»¶mer Ioig§»¶mer Ioig§»¶mer Ioi

YS>mYS>mYS>mYS>mYS>m 15

15.0 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

Aer H$ënZm H$am ....... EHo$ {Xder Vwåhr g§»¶m Zgboë¶m AX²̂ wV
OJmV AmhmV Ago g‘Om {VWbm {Xdg H$gm OmB©b ?
Vwåhmbm ‘{hUm nmhþZ {XZm§H$ gm§JÊ¶mgmR>r {XZX{e©H$m amhUma
Zmhr.. Vw‘À¶m {‘Ìmbm ’$moZ H$aVm ¶oUma Zmhr.
Ka Z§~a Zgë¶m‘wio {‘ÌmMo Ka emoYÊ¶mV {Xdg^a Xma IS>IS>{dÊ¶mV
WHw$Z Omb,{h H$mhr CXmhaUo AmhoV.
AemM AmUIr H$mhr àg§JmMr Zm§oX H$am Á¶mV g§»¶m Zgë¶m‘wio Ìmg hmoVmo.
~amo~a, Vwåhr emiobm Ceram Omb, Vw‘Mr AmdS>Vr H$mQw>©Z ‘mbrH$m ~Km¶Mr MwHo$b, H$maU
KS>çmiM Zmhr, Zgob Zm.
g§»¶o{edm¶ {H«$Ho$Q> ~m°b amhUma Zmhr.
åhUwZ g§»¶o{edm¶ OJmMr H$ënZm H$aVm ¶oUma Zmhr. dñVw {dH$V KoÊ¶mgmR>r, {dH$Ê¶mgmR>r
hì¶m Ë¶m à‘mUmV
g‘Om Oa EImXr dñVw {‘ÌmV dmQ>m¶Mr Amho. H$m¶ H$amb ?
H$moUË¶m ‘wb ŵV à{H«$¶m H$amì¶m bmJVrb gm§Jm ~a, ¶m gd© à{H«$¶oV g§»¶m Am{U {d^mÁ¶mVm
{Z¶‘ AgVmV. {d^mÁ¶Vm {Z¶‘mMm AmnUmg \ma Cn¶moJ hmoVom. ¶m‘wio ^mJmH$ma Z H$aVm
EImÚm g§»¶obm EImÚm g§»¶oZo ^mJ OmVmo H$m Zmhr gm§JmVm ¶oVo.
Mbm ‘wi à{H«$¶mMm Am{U {d^mÁ¶Vm {Z¶‘mMm dmna H$éZ g§»¶oer Ioi Ioiw ¶m.
15.1  {d^mÁ¶Vm {Z¶‘{d^mÁ¶Vm {Z¶‘{d^mÁ¶Vm {Z¶‘{d^mÁ¶Vm {Z¶‘{d^mÁ¶Vm {Z¶‘
H$mhr g§»¶m KoD$Z Ë¶m§Zm 2 Zo ^mJ OmVmo H$m, 3 Zo 4, 5, 6, 7, Zo ^mJ OmVmo H$m nS>VmiwZ
nhm,
Ooìhm‘a’ ¶m g§»¶obm  ‘b’Zo nwU© ^mJ OmVmo. Voìhm  ‘b’ ¶m g§»¶obm‘a’ ^mJ OmVmo Ago åhUVmV.
¶mnmR>mV AmnU {d^mÁ¶Vm Am{U Ë¶m ‘mJMm VH©$ {eH$Uma AmhmoV. àW‘ ñWmZ qH$‘V Am{U
Ad¶dmMr COiUr H$am.
15.1.1 A§H$mMr ñWmZ qH$‘VA§H$mMr ñWmZ qH$‘VA§H$mMr ñWmZ qH$‘VA§H$mMr ñWmZ qH$‘VA§H$mMr ñWmZ qH$‘V :

645 hr g§»¶m KoD$Z Vrbm {dñV¥V énmV {bhþ ¶m.
645 = 600 + 40 + 5 = 6 ×  100 + 4 × 10 + 5 × 1
darb 645 g§»¶oV 6 Mr ñWmZ qH$‘V 600 Amho. 4 Mr 40 Amho. 645 ‘Ü¶o 6 eVH$ , 4 eVH$
5 EH$H$ AmhoV.
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ho H$amho H$amho H$amho H$amho H$am

AYmoaoIrV A§H$mMr ñWmZ qH$‘V AmoiIm?
(i)  29879 (ii)  10344 (iii) 98725

15.1.2 g§»¶mMo {dñV¥V éng§»¶mMo {dñV¥V éng§»¶mMo {dñV¥V éng§»¶mMo {dñV¥V éng§»¶mMo {dñV¥V én :
g§»¶obm {dñV¥V énmV H$go {bhm¶Mo ho AmnUmg ‘m{hV Amho. VgoM g§»¶obm 10 Mm KmVm§H$
KoD$Z KmVm§H$mÀ¶m énmV H$go {bhm¶Mo ho nU ‘m{hV Amho.
CXmhaUmW©

àm‘m{UH$ én {dñV¥V én
                68 =60+8 = (10 ×  6) + 8 = (101 ×  6) + (100 ×  8)

                 72=70+2 = (10 ×  7) + 2 = (101 ×  7) + (100 ×  2)

g‘Om 10a + b  hr XmoZ A§H$s g§»¶m Amho.  {OÀ¶m EH$‘ ñWmZr a  Am{U Xh‘ ñWmZr  b Amho.
¶mg darb CXmhaUmV XmI{dë¶mà‘mUo {bhþ eH$Vmo.
Ogo(10 ×  a) + b = (101 ×  a) + (1 ×  b). ({OWo  a ≠ 0)

AmVm, 658 hr VrZ A§H$s g§»¶m nmhþ ¶m. ¶m g§»¶obm Imbrb à‘mUo {bhVm ¶oVo.
                          àm‘m{UH$ én {dñV¥V én

     658 = 600 + 50 + 8  = 100 ×  6 + 10 ×  5 + 1 ×  8  =  102 ×  6 + 101 ×  5 + 1 ×  8

VgoM  759 = 700 + 50 + 9  = 100× 7 + 10× 5 + 1× 9       =  102 × 7 + 101× 5 + 1× 9

gmYmaUVm:  a, b, c ¶m {VZr A§H$mZr ~Zcoë¶m g§»¶ocm Ago [c{hVm ¶ooVo 102a + 101b + c=
100×  a + 10×  b + c =  100a + 10b + c, (OoWo   a ≠  0).

AmnU EImXr g§»¶m Imbrb à‘mUo {bhþ eH$Vmo.
3456 = 3000 + 400 + 50 + 6 = 1000 ×  3 + 100 ×  4 + 10 ×  5 + 6

=  103 ×  3 + 102 ×  4 +101 ×  5 + 6

Aem àH$mao a, b, c ,d ¶m A§H$mZr ~Zbobr Mma A§H$s g§»¶m Imbrb à‘mUo {b{hVm ¶oVo.
1000a + 100b + 10c + d = 1000 ×  a + 100 × b + 10 ×  c + d (OoWo  a ≠ 0)

       =  103a  + 102b + 101 c + d.

AmnUmg ‘m{hV Amho

10o = 1
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1 ×  36 = 36      4 ×  9 = 36

2 ×  18 =36       6 ×  6 = 36

3 ×  12 = 36

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

1. Imbrb g§»¶mZm {dñV¥V énmV {bhm.
(i)  65 (ii)  74 (iii)  153 (iv)  612

2. Imbrb àm‘m{UH$ énmV {bhm.
(i)  10 ×9 + 4 (ii) 100 ×  7 + 10 ×  4 + 3

3. [aH$må¶m OmJm ^am.
(i)  100 ×  3 + 10 ×  _____ + 7  =      357

(ii) 100 ×  4 + 10 ×  5 + 1 =     ________

(iii) 100 ×  _____ + 10 ×  3 +  7    =  737

(iv) 100 ×  ____ + 10 ×  q + r = pqr

(v) 100 ×  x + 10 ×  y + z    =  ____________

15.1.3 Ad¶d Am{U g§»¶mMo JwUH$Ad¶d Am{U g§»¶mMo JwUH$Ad¶d Am{U g§»¶mMo JwUH$Ad¶d Am{U g§»¶mMo JwUH$Ad¶d Am{U g§»¶mMo JwUH$:

 36 Mo Ad¶d H$moUVo?
36 Mo Ad¶d 1, 2, 3, 4, 6, 9, 12, 18, 36.AmhoV 36
À¶m Ad¶dmn¡H$s gdm©V ‘moR>o Ad¶d H$moUVo ?
H$moUË¶mhr g§»¶oMm Ad¶d Ë¶m g§»¶oÀ¶m g‘mZ qH$dm bhmZ g»¶mM AgVo.

g§»¶oMm gdm©V ‘moR>m Ad¶d ñdV…VrM g§»¶m AgVo.
åhUwZ àË¶oH$ g§»¶m ñdV…Mm Ad¶d AgVo Am{U ‘1’ hm gd© g§»¶mMm Ad¶d AgVmo.
7 ×  1 = 7 , 9 ×  1 = 9,

Oa EImÚm g§»¶obm  1 Am{U VrM g§»¶m Ad¶d Agob Va Aem g§»¶mZm H$m¶ åhUVmV.
Ë¶m§Zm ‘wi g§»¶m åhUVmV.
CXm. : 2, 3, 5, 7, 11, 13,….BË¶mXr
11 , 23 , 4567 , 89  ¶m H«$‘dma A§H$mZr ~Zboë¶m ‘Zmoa§OH$ ‘wi g§»¶m AmhoV.
191, 911, 199, 919, 991 ¶m g§»¶m ‘wi g§»¶m AmhoV H$m Zmhr Vo nS>VmiwZ nhm.?
828179787776757473727170696867666564636261605958575655545352
51504948474645444342414039383736353433323130292827262524232221201918
1716151413121110987654321
hm H«$‘m§H$ 82 Zo gwé hmoVo d eodQ>r 1 Zo g§nVmo hr ‘wi g§»¶m Amho.
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148 Mo ‘wi Ad¶d nmT>m.
148 = 2 ×  74  = 2 ×  2 ×  37  = 22 ×  371

148 À¶m EHw$U Ad¶dmMr g§»¶m hr ‘wi Ad¶dmÀ¶m JwUmH$m
EdT>r AgVo.(Ad¶d¶mMm KmVm§H$ + 1) AmhoV.
åhUOoM (2 + 1) ×  (1 + 1) = 3× 2 = 6

1, 2, 4, 37, 74, 148 AmhoV.
Oa EImXr g§»¶m ‘wi g§»¶oÀ¶m JwUmH$mamÀ¶m énmV {bhþ eH$Vm ¶oVo Agob, Ogo N = 2a ×
3b × 5c ...

 (a + 1) (b + 1) (c + 1) ...Va EZ g§»¶oMo Ad¶d AgVrb
6 Mo n{hbo 5 JwUH$ H$moUVo ?

6 ×  1 = 6 ,   6 ×  2  = 12,   6 ×  3 = 18,   6 ×  4 = 24 ,   6 ×  5 = 30

6, 12, 18, 24, 30   ho 6 n{hbo nmM JwUH$ AmhoV. AmnUmg Ago {H$Vr JwUH$ {bhþ eH$Vm ¶oVrb?
Aem àH$mao EImÚm g§»¶obm AZ§V g§»¶ JwUH$ AgVmV Ago åhUVm ¶oB©b.

ho H$amho H$amho H$amho H$amho H$am :
1. Imbrb gd© g§»¶oMo JwUH$ {bhm.

(a) 24 (b)  15 (c)  21 (d)  27

(e)  12 (f)  20 (g)  18 (h)  23 (i)  36

2. Imbrb g§»¶oMo n{hbo nmM JwUH$ {bhm:
(a)  5 (b)  8 (c)  9

3. Imbrb g§»¶mMo ‘wi Ad¶d nmT>m.
(a)  72 (b)  158 (c)  243

15.1.4 10Mr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶Vm :

10 ¶m g§»¶oMo JwUH$  10, 20, 30, 40, 50, 60, ………….BË¶mXr AmhoV.
¶m gd© g§»¶mÀ¶m EH$H$ ñWmZr ‘0’ Amho.
åhUOoM 10 À¶m gd© JwUH$mÀ¶m EH$H$ ñWmZr 0 Agob Ago åhUVm ¶oB©b Zmhr H$m?  hmo¶
Mbm AmVm ¶m {Z¶‘mÀ¶m ‘mJMo VH©$ H$mT>w ¶m.

   148

   2            74

2           37
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Aer EImXr VrZ A§H$s g§»¶m KoVbr eVH$ ñWmZr ‘a’XeH$ ñWmZr ‘b’ Am{U EH$H$ ñWmZr
Amho ‘c’ Amho Vem g§»¶obm 100 a + 10 b + c  =  10(10a + b) + c Ago {b{hVm ¶oVo.
10(10a + b) hm10Mm JwUH$ Amho. ‘c’ Oa 10 Mm JwUH$ Agob Va Ë¶mg§»¶obm 10 Zo nwU© ^mJ
OmVmo. ho ’$³V   c = 0 Agob Va M e³¶ Amho.

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

1. Imbrb {Xboë¶m g§»¶m§Zm 10 Zo nwU© ^mJ OmVmo H$m Zmhr ?

(a) 3860 (b)  234 (c)  1200 (d)  103   (e) 10  + 280 + 20

2. Imbrb {Xboë¶m g§»¶mZm 10 Zo nwU© ^mJ OmVmo H$m Zmhr ?
(a)  1010 (b)  210 (c)  103 + 101

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

1.  56Z ÷ 10 ¶mV 6 {eëbH$ amhVo Va   Z Mr qH$‘V {H$Vr Agob ho gm§Jm.

15.1.5  5 {d^mÁ¶Vm${d^mÁ¶Vm${d^mÁ¶Vm${d^mÁ¶Vm${d^mÁ¶Vm$ :

5 Mo JwUH$ nhm 5,10,15, 20,25,30,35 ,40,45,50,………….BË¶mXr
¶m gd© g§»¶oÀ¶m EH$H$ ñWmZr  ‘0’ qH$dm  ‘5’ Amho.
Oa g§»¶oÀ¶m EH$H$ ñWmZr  ‘0’ qH$dm  ‘5’ Agob Va Ë¶m g§»¶obm 5 Zo nwU© ^mJ OmVmo .
Mbm AmVm, ¶m {Z¶‘mÀ¶m ‘mJMm VH© nmhþ¶m
 100a + 10b + c  Aer VrZ A§H$s g§»¶m KoVbr {OÀ¶m eVH$ñWmZr a XeH$ ñWmZr b Am{U
EH$H$ ñWmZr c Amho.  ¶m g§»¶og Ago {b{hVm ¶oB©b. Ogo 100 a + 10 b + c = 5(20a + 2b) + c
5(20 a + 2b) ho 5 Mo JwUH$ Amho.
Oa g§»¶oÀ¶m EH$H$ ñWmZr d qH$dm 5 Agob VaM Ë¶gm g§»¶obm 5 Zo nwU© ^mJ OmVmo
 c = 0 qH$dm 5

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

1. Imbrb {Xboë¶m g§»¶m§Zm 5 Zo nwU© ^mJ OmVmo H$m Zmhr ?

(a)  205 (b)  4560 (c)  402 (d)  105 (e)  235785SCERT T
ELA
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Oa 34A  bm 5 Zo ^mJ OmVmo Va  A Mr qH$‘V {H$Vr Agob ?
{Xboë¶m g§»¶oV EH$H$ ñWmZr  A Amho. AÀ¶m {R>H$mUr  0 qH$dm 5 Agob VaM 34A nwU© ^mJ
OmVmo.
åhUwZ  A = 0 qH$dm 5 Agob.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
1.Oa 4B ÷ 5  Ho$ë¶mg {eëbH$ 1 amhVo Va B Mr qH$‘V {H$Vr Agob?
2.Oa 76C ÷ 5 Ho$ë¶mg {eëbH$ 1 amhVo Va C Mr qH$‘V {H$Vr Agob?
3.“Oa EImÚm g§»¶obm 10 Zo nwU© ^mJ OmV Agob Va Ë¶m g§»¶obm 5 Zo nwU©
  ^mJ OmVmo.” ho {dYmZ gË¶ Amho H$m ? H$maUo gm§Jm.
4.“Oa EImÚm g§»¶obm 5 Zo nwU© ^mJ OmV Agob Va Ë¶mg§»¶obm 10 Zo nwU©
  ^mJ OmVmo.” ho {dYmZ gË¶ Amho H$s AgË¶ Amho ? H$maUo gm§Jm.

15.1.6  2 Mr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶VmMr {d^mÁ¶Vm:
 2 Mo JwUH$ nhm  2, 4, 6, 8, 10, 12, 14, 16, 18, 20, ………….BË¶mXr
darb 2 Mo JwUH$ nm{hbo Va g§»¶oÀ¶m eodQ>r 0,2,4,6, 8 ho A§H$ AmhoV Ago {XgVo.
Oa g§»¶oÀ¶m EH$H$ ñWmZr qH$dm 0 qH$dm 2 qH$dm 4 qH$dm 6 qH$dm 8 ( g‘g§»¶m)  Agob Va Ë¶m
g§»¶og 2Zo nwU© ^mJ OmVmo Zmhr Va Ë¶mg§»¶og 5 Zo nwU© ^mJ OmVmo Zmhr Va 2 Zo ^mJ OmV
Zmhr.
Mbm AmVm, ¶m {Z¶‘mÀ¶m ‘mJMm VH©$ H$mTw> ¶m.
Oa 100 ×  a + 10  ×  b + c   ho VrZ A§H$s g§»¶m KoVbr {OÀ¶m eVH$ ñWmZr  a, XeH$ ñWmZr
b, EH$H$ ñWmZr  c Amho. ¶mg§»¶og 100 a + 10 b + c = 2(50a + 5b) + c Ago {b{hVm ¶oVo.
2(50a + 5b) ho 2 Mo JwUH$ Amho.Oa EImÚm g§»¶obm 2 Zo ^mJ OmV AgoV Va Ë¶m g§»¶oÀ¶m
EH$H$ ñWmZr c = 0 qH$dm 2 qH$dm 4 qH$dm 6 qH$dm 8 ( g‘ g§»¶m) AgVmV.

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

1 . EImÚm g§»¶obm 5 Zo ^mJrë¶mg 2 {eëbH$ amhVo Va EH$H$ ñWmZMr g§»¶m {H$Vr
Agbo, EImÚm g§»¶obm 3 Zo ^mJrë¶mg 1 {eëbH$ amhVo Va EH$H$ ñWmZMr g§»¶m
{H$Vr Agob.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 1: 60 Mo e³¶ VodT>o Ad¶d {bhm ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  60 bm ‘wi Ad¶dmÀ¶m JwUmH$mamÀ¶m énmV {b{hVm ¶oVo. Ogo 22 ×31 ×51

            ∴  Ad¶dm§Mr g§»¶m (2 + 1) (1 + 1) (1 + 1)

= 3 ×  2 ×  2 = 12

1, 2, 3, 4, 5, 6, 10, 12, 15, 20, 30, 60  Ad¶d AmhoV.

      60

 2 30

       2        15

  3       5
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Aä¶mg Aä¶mg Aä¶mg Aä¶mg Aä¶mg - 15.1
1. {d^mÁ¶Vm {Z¶‘mMm Cn¶moJ H$éZ Imbrb H$moUË¶m g§»¶m§Zm 2,5,10 Zo ^mJ OmVmo qH$dm

Zmhr , Vo Imbrb V³Ë¶mV {bhm. ¶mV Vwåhmbm H$m¶ {XgwZ ¶oVo ?

g§»¶m 2 Zo ^mJ OmVmo 5 Zo ^mJ OmVmo 10 Zo ^mJ OmVmo.
524 hmo¶ Zmhr Zmhr
1200

535

836

780

3005

4820

48630

2. {d^mÁ¶Vm n[ajU {Z¶‘mÀ¶m Cn¶moJ H$éZ Imbrb H$moUË¶m g§»¶mbm 2 Zo ^mJ OmVmo.
Vo {bhm.
(a)  2144 (b)  1258 (c)  4336 (d)  633 (e)  1352

3. {d^mÁ¶Vm n[ajU {Z¶‘mÀ¶m Cn¶moJ H$éZ Imbrb H$moUË¶m g§»¶mbm 5 Zo nwU© ^mJ
OmVmo H$m Vo {bhm.
(a)  438750 (b)  179015 (c)  125 (d)  639210 (e)  17852

4. {d^mÁ¶Vm n[ajU {Z¶VmMm Cn¶moJ H$éZ Imbrb H$moUË¶m g§»¶mbm 10 Zo nwU© ^mJ
OmVmo Vo {bhm.
(a)  54450 (b)  10800 (c)  7138965 (d)  7016930 (e)  10101010

5. Imbrb g§»¶mMo Ad¶d {bhm ?

(a) 18           (b) 24                (c)  45      (d)  90                (e)  105
6. 2,5 A[U 10 Zo ^mJ OmUmè¶m H$moUË¶mhr 5 g§»¶m {bhm.
7. 34A.bm 2 Zo nwU© ^mJ OmVmo Am{U 5 Zo ^mJrë¶mg {eëbH$ 1 amhVo. Va A Mr qH$‘V

{H$Vr Agob?

15.1.7 3 Am{UAm{UAm{UAm{UAm{U 9 Mm {d^mÁ¶Vm {Z¶‘Mm {d^mÁ¶Vm {Z¶‘Mm {d^mÁ¶Vm {Z¶‘Mm {d^mÁ¶Vm {Z¶‘Mm {d^mÁ¶Vm {Z¶‘ :
378 ¶m g§»¶obm Ago {b{hVm ¶oVo 378 =  300 + 70 + 8

=  100 ×  3 + 10 ×  7 + 8

BWo 3 bm gmYmaU Ad¶d åhUwZ ~mhoa H$mT>Vm ¶oVo. =  (99 + 1) 3 + (9 + 1)7 + 8
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åhUwZ AmVm H«$‘ ~XbwZ {bhw ¶m                 378 =  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  99 × 3 + 3 × 3 × 7 + (3 + 7 + 8)

=  3 (99 + 21) + (3 + 7 + 8)

3(99 + 21) hm 3 Mm JwUH$ Amho. åhUwZ Oa g§»¶oVrb A§H$mMr ~oarO (3 + 7 + 8 ) hr 3 Mm
JwUH$ Agob Va Ë¶m g§»¶obm 3 Zo nwU© ^mJ OmVmo.
 9 Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm :

378 bm     378 =  300 + 70 + 8 Ago {bhrVm ¶oVo.
=  100 ×  3 + 10 ×  7 + 8

=  (99 +1) 3 + (9 + 1)7 + 8

=  99 ×  3 + 9 ×  7 + (3 + 7 + 8)

=  9 (11 × 3 + 1 × 7 ) + (3 + 7 + 8)

=  9 (33 + 7) + (3 + 7 + 8)

9(33 + 7)  hr g§»¶m 3 Mm JwUH$ Amho. Oa {Xboë¶m g§»¶obm 9 Zo nwU© ^mJ OmV Agob Va (3
+ 7 + 8) g§»¶oVrb A§H$mMr ~oarO gwÜXm 9 Mm JwUH$ Agob.
Mbm AmVm {Z¶‘ ñnï> H$é ¶m.
Oa 100a+10b+c    hr {VZ A§H$s g§»¶m ¶oWo KoVbr Va VrZ A§H$s g§»¶m KoVbr {VÀ¶m eVH$
ñWmZr  ‘a’ XeH$ ñWmZr ‘b’EH$H$ ñWmZr‘c’Amho.

100a + 10b + c = (99 + 1)a + (9 + 1) + c = 99a + 9b +(a + b + c)
= 9(11a + b) + (a + b + c)  →  g§»¶oVrb A§H$mMr ~oarO

9(11a + b) hr g§»¶m 3 Am{U 9 Mm JwUH$ Amho. åhUwZ ¶m g§»¶m 3 qH$dm 9 Zo nwU© ̂ mJ OmVmo.
H$moUË¶mhr g§»¶oVrb A§H$mMr ~oarO  (a + b + c), 3 Mm qH$dm 9 Mm JwUH$ Agob Va Ë¶mg§»¶og
9 d 3 Zo ^mJ OmVmo  (a+b+c) ^mJ OmVmo.
hm {d^mÁ¶Vm {Z¶‘ 3 A§H$mnojm OmñV A§H$s g§»¶mZm bmJw nS>Vmo H$m ? 5 Am{U 6 A§H$r g§»¶m
KoD$Z VnmgUr H$am.
H$moUË¶mhr g§Iobm 2,5 Am{U 10 Zo ^mJ OmVmo {H$ Zmhr ho EH$H$ ñWmZÀ¶m A§H$mdaM
Adb§~wZ AgVo nU 3Am{U 9 Zo ^mJ OmVmo qH$dm Zmhr ho gd© A§H$mda AmYm[aV AgVo ho
AmnU {eH$bmoV.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb {Xboë¶m g§»¶mZm 3 Zo 9 Zo qH$dm 3 Am{U 9 XmoÝhrZo ^mJ OmVmo H$m

nS>Vmi H$éZ nhm?
(a)  3663 (b)  186 (c)  342 (d)  18871

(e)  120 (f)  3789 (g)  4542 (h)  5779782
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2: 24 P bm 3 Zo ̂ mJrë¶mg {e„H$ 1 amhVo. Oa 24 P bm 5 Zo ̂ mJrë¶mg {eëbH$
2 amhVo Va P Mr qH$‘V H$mT>m.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : Oa 24 P bm 5 Zo ^mJrë¶mg 2 {eëbH$ amhV Agbo Va  P Mr qH$‘V 2 qH$dm
7 Agw eH$Vo.

Oa  P = 2g‘Obo Va 24 P bm 3 Zo ^mJrë¶mg 2 {eëbH$ amhVo  P = 7g‘Obo Va 24 P bm 3
Zo ^mJrë¶mg 1 {eëbH$ amhVo åhUwZ P = 7 ~aom~a Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg -15.2

1. Oa  345 A 7 ¶m g§»¶obm 3 Zo nwU© ^mJ OmV Agob Va g§»¶oVrb  ‘A’ Mr qH$‘V H$mT>m.
2. Oa 2791 A ¶m g§»¶obm 9 Zo nwU© ^mJ OmV Agob Va g§»¶oVrb ‘A’ Mr qH$‘V H$mT>m.
3.  2,3,5,9 Am{U 10¶m A§H$mZr ^mJ OmUmè¶m H$mhr g§»¶m {bhm.
4. 2A8  bm 2 Zo nwU© ^mJ OmVmo Va AMr qH$‘V {H$Vr Agob ?

5. 50B bm 5 Zo nwU© ^mJ OmVmo Va BMr qH$‘V {H$Vr Agob ?

6. 2P bm 2 Am{U 3 Zo nwU© ^mJ OmVmo Va P qH$‘V {H$Vr Agob.
7. 54Z bm 5 Zo ^mJrë¶mg 2 {eëbH$ amhVo Am{U 3 Zo ^mJrë¶mg 1 {eëbH$ amhVo Va

Z Mr qH$‘V H$mT>m ?
8. 27Q bm 5 Zo ^mJrë¶mg 3 {eëbH$ amhVo Am{U 3 ^mJrë¶mg {H$Vr {eëbH$ amhVrb ?

15.1.8 6  Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm Mr {d^mÁ¶Vm :
6 Mm EImXm JwUH$ ¿¶m g‘Om 24 KoVbo.
24 bm 6 Zo ^mJ OmVmo ho ‘m{hVM Amho.
24 bm 6 À¶m Ad¶dmZo ^mJ OmVmo H$m¶ ? Ogo 3 Am{U 2 Zo
24 À¶m EH$H$ ñWmZr 4 Amho åhUwZ Ë¶mbm 2 Zo ^mJ OmVmo.
24 À¶m A§H$mMr ~oarO 2+4 = 6 ¶oVo 6 cm 3 Zo ^mJ OmVmo.
AmVm, hoM 6 À¶m Xþgè¶m JwUH$mgmo~V gmÜ¶ hmoVo H$m nS>VmiwZ ~Km
AmVm Ago åhUVm ¶oB©b H$s Oa EImÚm g§»¶obm 6 Zo nwU© ^mJ OmV Agob Va Ë¶m g§»¶obm
6 Mo Ad¶d 2 Am{U 3 Zo gwÜXm ^mJ OmVmo.
Mbm AmVm, darb {dYmZmÀ¶m {déÜX {dMma H$é ¶m.
EImXr g§»¶mbm 2 Zo ̂ mJ OmVmo åhUOo 2 ‘wi Ad¶d Amho. Oa {Vbm 3 Zo ̂ mJ OmVmo åhUOo
3 ‘wi Ad¶d Amho.SCERT T
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åhþUZ Oa EImÚm g§»¶obm 2 A[U 3 Zo ^mJ OmV Agob Va 2 Am{U 3 ho Ë¶mMo ‘wi Ad¶d
hmoB©b, 2 Am{U 3 Mm JwUmH$ma 2× 3 = 6 gwÜXm Ë¶m g§»¶oMm Ad¶d hmoB©b.
Xþgè¶m eãXmV Oa EImÚm g§»¶mbm 6 Zo ^mJ OmV Agob Va Ë¶m g§»¶obm 2 Am{U 3 Zo gwÜXm
^mJ OmVmo.

ho H$amho H$amho H$amho H$amho H$am:
1. Imbrb g§»¶m§Zm 6 Zo nwU© ^mJ OmVmo H$m Zmhr nS>Vmi H$éZ nhm ?

(a)  1632 (b)  456 (c)  1008 (d)  789 (e)  369 (f)  258

2. Imbrb g§»¶mZm 6 Zo nwU© ^mJ OmVmo H$m Zmhr nS>Vmi H$éZ nhm ?

(a)  458 + 676 (b)  63 (c)  62 + 63 (d)  22 ×  32

15.1.9 4 Am{U 8 Mr {d^mÁ¶Vm4 Am{U 8 Mr {d^mÁ¶Vm4 Am{U 8 Mr {d^mÁ¶Vm4 Am{U 8 Mr {d^mÁ¶Vm4 Am{U 8 Mr {d^mÁ¶Vm :
(a) g‘Om  1000a + 100b + 10c + d = hr Mma A§H$s g§»¶m Amho.(250a + 25b) + (10c + d).

4(250a + 25b)  hm 4 Mm JwUH$ Amho. Oa {Xboë¶m g§»¶ooÀ¶m 10c+d bm 4 Zo ^mJ OmV
Agob VaM Ë¶m g§»¶obm 4 Zo nwU© ^mJ OmVmo.

{Xboë¶m g§»¶§oÀ¶m eodQ>À¶m XomZ A§H$mZr ~Zcoë`m g§» òcm 4 Zo nwU© ^mJ OmV Agob Va Ë¶m
g§»¶obm 4 Zo nwU© ^mJ OmVmo qH$dm
{Xboë¶m g§»¶oMo eodQ>oM A§H$ 0 AgVrb Va Ë¶mg§»¶obm 4 Zo nwU© ^mJ OmVmo.
Mma A§H$s g§»¶oonojm ‘moR>r g§»¶m KoD$Z Ë¶mg {dñV¥V énmV {bhm. EH$H$ ñWmZr d XeH$
ñWmZr 4 Mo JwUH$ Zgbobr g§»¶m {bhrVm ¶oB©b H$m ?

4 Mr {d^mÁ¶Vm eodQ>À¶m XmoZ A§H$mda AmYmarV AgVo {H$ Zmhr ho Mma A§H$s g§»¶onojm ‘moR>r
g§»¶m KoD$Z nS>VmiwZ nhm.
(b) 1000 ×  a  + 100 ×  b + 10 ×  c + d  hr Mma A§H$s g§»¶m KoD$ ¶m.

1000 ×  a  + 100 ×  b + 10 ×  c + d = 1000a + 100b +10c + d = 8(125a) + (100b + 10c
+ d)

8(125a)  bm 8 Zo Zoh‘r ^mJ OmVmo. åhUwZ {Xboë¶m g§»¶obm 8 Zo ^mJ OmÊ¶mgmR>r
(100b+10c+d) bm 8 Zo ^mJ Jobm nm{hOo.

Oa {Xboë¶m g§»¶oÀ¶m eodQ>À¶m VrZ A§H$m§Zm 8 Zo nwU© ^mJ OmV Agob qH$dm g§»¶oÀ¶m eodQ>Mo
VrZ A§H$ 0 AgVrb Va Ë¶m nwU© g§»¶obm 8 Zo ^mJ OmVmo.
EImXr Mma A§H$s g§»¶m nojm ‘moR>r g§»¶m KoD$Z Ë¶mg {dñV¥V énmV {bhm. EH$H$, XeH$ d
eVH$ ñWmZr 8 Mo JwUH$ Zgbobr g§»¶m {b{hVm ¶oB©b H$m¶?
EImXr Mma A§H$s g§»¶onojm ‘moR>r g§»¶m ¿¶m. d 8 Mr {d^mÁ¶Vm g§»¶oÀ¶m eodQ>À¶m VrZ
A§H$mda Adb§~wZ AgVo. qH$dm Zmhr nS>VmiwZ nhm.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 3: 6582 bm 4 Zo ^mJ OmVmo qH$dm Zmhr nS>VmiwZ nhm ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 6582 g§»¶oV eodQ>À¶m XmoZ A§H$mZo 82 hr g§»¶m V¶ma hmoVo. 82 bm 4 Zo ^mJ

OmV Zmhr åhUwZ {Xboë¶m 6582 g§»¶obm 4 Zo nwU© ^mJ OmV Zmhr.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 4: 28765432 bm  8  Zo nwU© ^mJ OmVmo H$m Zmhr nS>VmiwZ ~Km ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 28765432 ¶m g§»¶oV eodQ>À¶m VrZ A§H$mZr 432 hr g§»¶m V¶ma hmoVo. 432

bm 8 Zo ^mJ OmVmo åhUwZ {Xboë¶m g§»¶obm 8 Zo nwU© ^mJ OmVmo.
Oa g§»¶|bm 8 Zo nwU© ^mJ OmVmo Ë¶m g§»¶obm 4 Zo gwÜXm nwU© ^mJ OmVmo. nU Á¶m g§»¶obm
8 Zo gwÜXm nwU© ^mJ OmVmo. Ago åhUVm ¶oV Zmhr. 8 À¶m gd© JwUH$mbm 4 Zo nwU© ^mJ OmVmo.
nU 4 À¶m gd© JwUH$mbm 8 Zo ^mJ OmVmoM Ago Zmhr.

ho H$amho H$amho H$amho H$amho H$am:
1. Imbrb {Xboë¶m gd© g§»¶mZm 4 Zo ̂ mJ OmVmo H$m 8 Zo ̂ mJ OmVmo H$m ? qH$dm

4 Am{U 8 XmoÝhrZo ^mJ OmVmo H$m Vo nS>VmiwZ nhm.
(a)  464 (b) 782  (c)  3688 (d)  100
(e) 1000 (f)  387856 (g)  44 (h)  83

  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am  à¶ËZ H$am :
1. Imbrb {Xboë¶m gd© g§»¶mZm 4 Zo ^mJ OmVmo H$m. 8 Zo ^mJ OmVmo

H$m ?  qH$dm 4 d 8 Zo XmoÝhr ^mJ OmVmo H$m Vo nS>VmiwZ ~Km
(a)  42 ×  82 (b)  103 (c)  105 + 104 + 103 (d)  43 + 42 + 41 - 22

15.1.10     7 Mr {d^mÁ¶Vm   7 Mr {d^mÁ¶Vm   7 Mr {d^mÁ¶Vm   7 Mr {d^mÁ¶Vm   7 Mr {d^mÁ¶Vm
100 ×  a + 10 ×  b + c ¶m VrZ A§H$s g§»eobm Imbrb à‘mUo {b{hVm ¶oVo.

100a + 10b + c  = 98a + 7b + (2a + 3b + c )
BWo 4 hm gm‘mB©H$ Ad¶d Amho. åhUwZ Ë¶mg gm‘mB©H$ Ad¶d énmV {bhþ ¶m.

                         = 7(14a + b) + (2a + 3b + c)
7(14a + b) hm 7Mm JwUH$ Amho. åhUwZ Oa ( 2a + 3b + c )  bm 7 Zo ^mJ OmV Agob Va
{Xboë¶m g§»¶obm 7 Zo nwU© ^mJ  OmVmo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 5: 364 bm 7 Zo   ^mJ OmVmo H$m ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : BWo  a = 3, b = 6, c = 4, (2a + 3b + c) = 2 ×  3 + 3 ×  6 + 4

                                                           = 6 + 18 + 4 = 28 (28 bm 7 Zo nwU© ^mJ OmVmo)
åhþUZ 364 bm 7 Zo nwU© ^mJ OmVmo.

1, 2, 3, 4, 5, 6, 7, 8, 9 ¶m A§H$mn¡H$s gwédmVrÀ¶m XmoZ A§H$mZo,2 Zo ̂ mJ OmUmar g§»¶m V¶ma
H$am. gwédmVrÀ¶m VrZ A§H$mZo 3 Zo ^mJ OmUmar g§»¶m V¶ma H$am. gwédmVrÀ¶m Mma
A§H$mZo, 4 Zo ^mJ OmUmar g§»¶m V¶ma H$am.
gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$gmoS>dwUH$ :123654987  VnmgwZ ~Km.SCERT T
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à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am:
1  EImXr gmYmaU MmaA§H$s g§»¶m KoD$Z 7 À¶m {d^mÁ¶Vm {Z¶‘ nS>VmiwZ nhm.
2. 3192 {h g§»¶m 7 Mm JwUH$ Amho. ¶mg 7 Mm {d^mÁ¶Vm {Z¶‘ nS>VmiwZ nhm.

ho H$amho H$amho H$amho H$amho H$am
1. Imbrb {Xboë¶m g§»¶m§Zm 7 Zo nwU©̂ mJ OmVmo H$m Zmhr ? nS>VmiwZ nhm.

(a)  322 (b)  588 (c)  952 (d)  5502 (e)  4438

15.1.11  11 Mr {d^mÁ¶Vm11 Mr {d^mÁ¶Vm11 Mr {d^mÁ¶Vm11 Mr {d^mÁ¶Vm11 Mr {d^mÁ¶Vm:
 10000a + 1000b + 100c + 10d + e

BWo 11 bm gm‘mB©H$ Ad¶d åhUwZ ~mhoa H$mTw> ¶m. ¶mgmR>r darb g§IoMr Imbrb à‘mUo
nwZaMZm H$é ¶m.

= (9999 + 1) a + (1001–1) b + (99 + 1) c + (11–1) d + e

= 9999a + 1001 b + 99c + 11d + a – b + c – d + e

= 11 (909a + 91b + 9c + d) + (a + c + e) – (b + d)

   11 (909a + 91b + 9c + d) bm 11 Zo nwU© ^mJ OmVmo.
Oa  (a + c + e) – (b + d) hm 11 Zo nwU© ^mJ OmV Agob Va {Xboë¶m g§»¶obm 11 Zo nwU© ^mJ
OmVmo.

åhUOoM  (a + c + e) – (b + d) Mr qH$‘V 11 qH$dm 0 Amho.
Oa g§»¶oVrb {df‘ ñWmZmdarb A§H$mMr ~oarO (a + c + e) d g‘ ñWmZmVrb A§H$mMr ~oarO
(b + d) H$éZ Ë¶m XmoZ ~oaOoMr dOm~mH$s  11 qH$dm 0 ¶oV Agob Va Ë¶m g§»¶obm 11 Zo nwU©
^mJ OmVmo.
Imbrb V³Vm ~Km.

308 3 + 8 = 11 0 11 −  0 = 11

1331 1 + 3 = 4 3 + 1 = 4 4 −  4 = 0

61809 6 + 8 + 9 = 23 1 + 0 = 1 23 − 1 = 22

darb àË¶oH$ g§X^m©V AmT>iwZ Ambo H$s, \aH$ 11 qH$dm 0 Amho åhUwZ darb gd© g§»¶m§Zm 11
Zo nwU© ^mJ OmVmo.

g§»¶oÀ¶m S>mì¶m~mOw H$Sw>Z COdr H$S>o
{df‘ ñWmZmdarb A§H$mMr ~oarO

g§»¶oÀ¶m S>mì¶m~mOw H$Sw>Z COdr H$S>o
g‘ ñWmZmdarb A§H$mMr ~oarO

g§»¶m \aH$
dOm~mH$s
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5081¶m g§»¶mVrb {df‘ ñWmZmdarb A§H$mMr ~oarO d g‘ ñWmZmdarb A§H$mMr ~oarO (5 +
8) – (0 + 1) = 12 ¶oVo åhUwZ 5081 bm 11 Zo ^mJ OmV Zmhr.

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

1. Imbrb {Xboë¶m g§»¶mZm 11 Zo ^mJ OmVmo H$m Zmhr nS>Vmim H$am.
(i)  4867216 (ii)  12221 (iii) 100001

123 hr VrZ A§H$s g§»¶m ¿¶m.
¶m g§»¶obm XmoZXm {bhm, 123123. ¶oB©b
AmVm, g§»¶obm S>mì¶m ~mOwH$Sw>Z COdrH$S>o {df‘ ñWmZmdarb A§H$mMr ~oarO H$am.? 1 + 3 +
2 = 6
AmVm g§»¶oÀ¶m S>mì¶m ~mOwH$Sw>Z COì¶m ~mOw H$S>o g‘ ñWmZmdarb A§H$mMr ~oarO H$am.?
2 + 1 + 3 = 6
XmoÝhr ~oarOmMr dOm~mH$s {H$Vr ¶oVo ? ewÝ¶ ¶B©b H$m Zmhr Vo gm§Jm åhþUZ 123123 ¶mg§»¶obm
11 Zo nwU© ^mJ OmVmo.
H$moUVrhr VrZ A§H$s g§»¶m ¿¶m VrZ XmoZXm {bhþZ g§»¶m V¶ma H$am. Ë¶m g§»¶obm 11 Zo ^mJ
OmVmo.

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

1. 789789 bm 11 Zo ^mJ OmVmo H$m VnmgUr H$am.
2. 348348348348 bm 11 Zo ^mJ OmVmo H$m ? VnmgUr H$am.
3. EH$ g‘ CbQ> gwbQ> H$gmhr dmMbm Va g‘mZ ¶oUmar g§»¶m ¿¶m.

Ogo 135531 Am{U Ë¶mg 11 Zo ̂ mJ OmVmo H$m Zmhr ? VnmgUr H$am.
4. 1234321 bm 11 Zo ^mJ OmVmo H$m ? VnmgUr H$am.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.3

1. Imbrb {Xboë¶m g§»¶m§Zm 6 Zo ^mJ OmVmo qH$dm Zmhr nS>Vmim ?

(a)  273432 (b)  100533 (c)  784076 (d)  24684

2. Imbrb {Xboë¶m g§»¶mZm 4 Zo nwU© ^mJ OmVmo qH$dm Zmhr nS>Vmim ?
(a)  3024(b)  1000 (c)  412 (d)  56240

3. Imbrb {Xboë¶m g§»¶mZm 8 Zo nwU© ^mJ OmVmo H$m Zmhr nS>Vmim ?
(a)  4808(b)  1324 (c)  1000 (d) 76728
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4. Imbrb {Xboë¶m g§»¶mZm 7 Zo nwU© ^mJ OmVmo H$m Zmhr nS>Vmim ?
(a)  427 (b)  3514 (c)  861 (d)  4676

5. Imbrb {Xboë¶m g§»¶mZm 11 Zo nwU© ^mJ OmVmo H$m Zmhr nS>Vmim ?
(a)  786764 (b)  536393 (c)  110011 (d)  1210121

(e)  758043 (f)  8338472 (g)  54678 (i)  13431

(j)  423423 (k)  168861

6. Oa EImÚm g§»¶obm 8 Zo ^mJ OmV Agob Va Vrbm 4 Zo gwÜXm ^mJ OmVmo ? ñnï> H$am.
7. 4A3 hr VrZ A§H$s g§»¶m 984 ¶m g§»¶oV {‘i{dë¶mg 13B7hr Mma A§H$s g§»¶m V¶ma
hmoVo. Ë¶m g§»¶obm 11 Zo nwU© ^mJ OmVmo Va (A + B) Mr qH$‘V H$mT>m.

15.2 AmUIr H$mhr {d^mÁ¶Vm {Z¶‘AmUIr H$mhr {d^mÁ¶Vm {Z¶‘AmUIr H$mhr {d^mÁ¶Vm {Z¶‘AmUIr H$mhr {d^mÁ¶Vm {Z¶‘AmUIr H$mhr {d^mÁ¶Vm {Z¶‘

(a) Mbm AmUIr H$mhr [d^mÁ¶Vm {Z¶‘ nmhþ ¶m.
g‘Om 24 Mm Ad¶d 12 Amho.
12 Mo EHw$U Ad¶d 1,2,3,4,6,12 AmhoV.
Mbm 24 bm 2,3,4,6 Zo ^mJ OmVmo H$m Zmhr nS>VmiwZ ~Km. 24 bm 12 Mm

nwU© Ad¶dm§Zr ^mJ OmVmo.
Oa EImÚm g§»¶obm Xþgè¶m g§»¶oZo nwU© ^mJ OmV Agob Va Ë¶m À¶m nwU©
Ad¶dm§Zr gwÜXm ^mJ OmVmo. Ago åhUVm ¶oVo.

 (b) 80hr EH$ g§»¶m ¿¶m. 80 bm 4 Zo Am{U 5 Zo nwU© ̂ mJ OmVmo. 80 bm 4 × 5 = 20Zo gwÜXm
^mJ OmVmo. {OWo 4 Am{U 5 gh‘wi g§»¶m AmhoV. (4 Am{U 5 bm gm‘mB©H$ Ad¶d
ZmhrV.)
VgoM 60 bm 3 Am{U 5 Zo nwU© ^mJ OmVmo Á¶m§Zm gm‘mB©H$ Ad¶d ZmhrV 60 bm
3 × 5 = 15 Zo gwÜXm ^mJ OmVmo.
Oa  ‘ a’  Am{U  bbm gm‘mB©H$ Ad¶d ZgVrb g§»¶mbm ‘a’ Am{U ‘b’ Zo ̂ mJ
OmV Agob Va Ë¶m g§»¶obm a × bZo ^mJ OmVmo  (Oa‘a’ Am{U ‘b’ gh‘wi
g§»¶m AgVrb Va JwUY‘© Vnmgm).

(c) 16 Am{U 20¶m XmoZ g§»¶m ¿¶m. ¶m XmoÝhr g§»¶mZm 4 Zo nwU© ^mJ OmVmo. 16 + 20 = 36
,~oaOobm gwÜXm 4 Zo nwU© ^mJ OmVmo.
16 Am{U 20 ¶mÀ¶m gm‘mB©H$ ^mOH$m gmo~V AgmM à¶ËZ H$am.
AemM AmUIr g§»¶oÀ¶m OmoS>çmMr nS>VmiUr H$am.
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Oa XomZ g§»¶obm EH$m g§IoZo ^mJ OmV Agob Va Ë¶m XmoZ g§»¶oÀ¶m ~oaOobm
gwÜXm Ë¶m EH$m g§»¶oZo ^mJ OmVmo.

(d) 35 Am{U 20¶m XmoÝhr g§»¶mZm 5 Zo nwU© ^mJ OmVmo. 35 – 20 = 15 XmoZ
g§»¶mÀ¶m \aH$mbm 15 Zo Xo{Ib 5 Zo ^mJ OmVmo.Xþgè¶m g§»¶oÀ¶m OmoS>rbm KoD$Z AgmM
à¶ËZ H$am.
H$moUË¶mhr XmoZ g§»¶mbm EH$m g§»¶oZo ^mJ OmV Agob Va XmoZ g§»¶oVrb
\aH$mbm gwÜXm g§»¶oZo ^mJ OmVmo.

ho H$amho H$amho H$amho H$amho H$am
1. doJdoJù¶m g§»¶mÀ¶m OomS>çm KoD$Z Ë¶mgmo~V darb Mma {Z¶‘mMm nS>Vmim

nmSw>Z ~Km
2. 144 bm 12 Zo ^mJ OmVmo. 144 bm 12 À¶m gd© Ad¶dmZo ^mJm

OmVmo H$m ? {gÜX H$am.
3. 23 + 24 + 25 bm 2 Zo ^mJ OmVmo nmS>Vmim nmSw>Z nhm ? {gÜX H$am.
4. 33 − 32 bm 3Zo ^mJ OmVmo H$m nS>Vmim nmSw>Z nhm ? {gÜX H$am

H$moUVrhr EH$ g§»¶m J¥hrV YéZ {VÀ¶m Z§VaÀ¶m XmoZ g§»¶mMm JwUmH$ma H$am. Ogo  4× 5× 6
= 120 JwUmH$mamg 3 Zo ^mJ OmVmo. H$maU ¶m H«$‘dma VrZ A§H$mn¡H$sEH$ A§H$ Mm 3 Mm JwUH$
Amho. Aem àH$mao H$moUË¶mhr VrZ H«$‘dma g§»¶mn¡H$s EH$ g§»¶m 3 Mm JwUH$ AgVmo. åhUwZ
VrZ H«$‘dma g§»¶mÀ¶m JwUmH$mamg 3 Zo ^mJ OmVmo.

à¶ËZ H$am…à¶ËZ H$am…à¶ËZ H$am…à¶ËZ H$am…à¶ËZ H$am…
1. 1576 ×  1577 ×  1578 bm 3 Zo ^mJ OmVmo H$m Zmhr nS>Vmim H$am.

‘moR>çm g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘‘moR>çm g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘‘moR>çm g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘‘moR>çm g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘‘moR>çm g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘
AmnU VrZ A§H$s g§»¶ogmR>r 7 Mm {d^mÁ¶Vm {Z¶‘ MMubm . Oa VrZ A§H$s g§»¶onjm ‘moR>r
g§»¶m Agob Va 7 Zo {d^mÁ¶Vm VnmgUo gmono Amho.
 7538876849 bm 7 Zo ^mJ OmVmo H$m Zmhr nS>Vmi H$am.
nm¶arnm¶arnm¶arnm¶arnm¶ar 1 : g§»¶obm COdrH$Sw>Z S>mdr H$S>o VrZ VrZ g§»¶oÀ¶m JQ>mV {d^mJUr H$am Oa

eodQ>Mm JQ> 3 A§H$mnojm H$‘r Agob Va Ë¶mg EH$ JQ> g‘Om
7  538  876  849
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nm¶arnm¶arnm¶arnm¶arnm¶ar 2 : EH$ JQ> gmoSw>Z EH$ JQ>mMr ~oarO H$am Ogo  A + C Am{U B + D.

849 876
+ 538        +    7

   1387 883

nm¶arnm¶arnm¶arnm¶arnm¶ar 3 :  883 ‘YwZ 1387 dOm H$am. 504 ¶oB©b AmVm 504 ¶m VrZ A§H$s g§»¶obm 7 Zo
^mJ OmVmo H$s Zmhr Vnmgm

1387
−   883

       504 7 À¶m {d^mÁ¶VoÀ¶m {Z¶‘mZwgma 504 bm
7 Zo ^mJ OmVmo åhUwZ {Xoboë¶m g§»¶obm 7 Zo ^mJ OmVmo.

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

1. 10 A§H$s g§»¶m KoD$Z 11 À¶m {d^mÁ¶Vm {Z¶‘mbm daÀ¶m nÜXVrZo
nS>Vmim H$am.

{d^mÁ¶Vm {Z¶‘mÀ¶m gmømZo EImÚm g§»¶o‘Yrb gwQ>bobm A§H$ ‘m{hV H$aVm ¶oVmo. CXm.g‘Om
84763A9 ¶m g§»¶obm 3 Zo nwU© ̂ mJ OmVmo. g§»¶oVrb A§H$mMr ~oarO H$éZ gwQ>bobm A§H$ ‘m{hV
H$é eH$Vmo.
8 + 4 + 7 + 6 + 3 + A + 9 = 37 + A.  3 Zo ^mJ OmÊ¶mgmR>r  A Mr qH$‘V 2 qH$dm 5 qH$dm 8
Agbr nm{hOo.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.4

1.  25110 bm 45 Zo ^mJ OmVmo H$m Zmhr VnmgUr H$am.
2. 61479 bm 81 Zo ^mJ OmVmo H$m Zmhr VnmgUr H$am.
3.  864 bm 36Zo ^mJ OmVmo H$m Zmhr VnmgUr H$am ? 864 bm 36À¶m gd© Ad¶dm§Zr ^mJ

OmVmo H$m¶ ? {gÜX H$am.
4. 756 bm 42 Zo ^mJ OmVmo ? 756 bm 42 À¶m gd© Ad¶dm§Zr ^mJ OmVmo H$m {gÜX H$am ?
5. 2156 bm 11 Am{U 7 Zo ^mJ OmVmo H$m Zmhr VnmgUr H$am ? 2156 bm 11 Am{U 7 À¶m

JwUmH$mamZo ^mJ OmVmo H$m Zmhr ? VnmgUr H$am.
6. 1435 bm 5 Am{U 7 Zo ^mJ OmVmo H$m¶ ? 1435  bm 5 Am{U 7 À¶m JwUmH$mamZo ^mJ

OmVmo H$m¶ ? {gÜX H$am
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7. 456 Am{U  618 bm 6 Zo ^mJ OmVmo H$m ? 456 Am{U 618 À¶m ~oaOobm 6 Zo ^mJ OmVmo
H$m¶ ? [gÜX H$am.

8. 876 Am{U 345 bm 3 Zo ^mJ OmVmo H$m ? 876 Am{U 345 À¶m \aH$mbm 3 Zo ^mJ OmVmo
H$m ?  VnmgUr H$am.

9. 22+23+24 bm 2 [H§$dm 4 qH$dm, 2 Am{U 4 Zo ^mJ OmVmo H$m¶ ? VnmgUr H$am.
10. 322 bm 4 [H§$dm 8 qH$dm, 4 Am{U 8 XmoÝhrZohr ^mJ OmVmo H$m¶ ? VnmgUr H$am.
11. A679B hr EH$ 5 A§H$s g§»¶m Amho. Ë¶mbm 72 Zo ̂ mJ OmVmo Va ‘A’ Am{U ‘B’Mr qH$‘V

H$mT>m ?

15.3 {d^mÁ¶Vm {Z¶‘mda AmYmarV H$mhr H$moS>o {d^mÁ¶Vm {Z¶‘mda AmYmarV H$mhr H$moS>o {d^mÁ¶Vm {Z¶‘mda AmYmarV H$mhr H$moS>o {d^mÁ¶Vm {Z¶‘mda AmYmarV H$mhr H$moS>o {d^mÁ¶Vm {Z¶‘mda AmYmarV H$mhr H$moS>o :
amOw Am{U gwYm {‘iwZ g§»¶oer Ioi IoiV AmhoV. Ë¶m XmoKmVrb g§̂ mfZ Imbrb à‘mUo
Amho.
gwYm åhUmbr ‘r Vwbm EH$ àíZ {dMmaVo.
gwYm : EH$, XmoZ A§H$s g§»¶m J¥hrV Ya.
amOw : ~a§, ‘r J¥hrV Yabmo  (Ë¶mZo 75 J¥hrV Yabo )
gwYm : g§»¶oVrb A§H$m§Zm AXbm~Xb H$éZ Zdr g§»¶m V¶ma H$a.
amOw : ~a§
gwYm : Vw J¥hrV Yaboë¶m g§»¶oV hr Zdr g§»¶m {åmid§
amOw : ~a§, {‘i{dVmo
gwYm : AmVm, VwÂ¶m CËVambm 11 Zo ^mJ Vwbm 0 {eëbH$

amhrb
amOw : hmo¶, nU Vwbm H$go H$ibo ?

Vwåhr gm§Jw eH$Vm H$m ?  ‘bm H$go H$imbo Vo ?
Mbm AmVm gwYmÀ¶m H$moS>çm‘mJrb VH©$ g‘OmdwZ KoD$ ¶m.
g‘Om amOwZo  10a + b g§»¶m J¥hrV Yabr ({OWo Xh‘ ñWmZr
“a” Amho Am{U EH$‘ ñWmZr “b” Amho a ≠  0) Ë¶mbm 10 ×  a +
b =  10a + b {bhrVm ¶oVo. VgoM ¶m g§»¶og CbQ> Ho$ë¶mg 10b + a hrg§»¶m ~ZVo. ¶m XmoZ
g§»¶m§Mr ~oarO Ho$ë¶mg Ë¶mbm (10a + b ) + (10b + a)  = 11a + 11b = 11(a + b) hmoVo.
hr ~oarO Zoh‘r 11Mm JwUH$ AgVo. Ooìhm VrZo ~oaOobm 11 Zo ^mJrbo Voìhm ^mJmH$ma  (a +
b)¶oVmo Omo J¥hrV Yaboë¶m a Am{U b  À¶m ~oaOo EodT>o AgVmo.
Vwåhr Xþgao H$moUË¶mhr XmoZ g§»¶m KoD$Z VnmgUr H$é eH$Vm.

SCERT T
ELA

NGANA



330 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

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

1. Oa Imbrb g§»¶m J¥hrV Yaë¶mg {ZH$mb ‘m{hV H$am.
(i)  37 (ii)  60 (iii)  18 (iv)  89

2. EH$m {H«$Ho$Q> g§KmV 11 IoimSw> AmhoV. {ZdS> g‘rVrZo 10x + y  BVHo$ {Q>-eQ>©
{dH$V KoVbo. Ë¶m§Zr nwÝhm ‘10y + x BVHo$ {Q>-eQ>© {dH$V KoD$Z IoimSw>Zm
g‘mZ dmQ>bo Va 11 IoimSw>§Zm dmQ>ë¶mg {H$Vr Q>r-eQ>© {eëbH$ amhVrb ?
àË¶oH$ IoimSw>bm {H$Vr {Q> - eQ>© dmQ>çmbm ¶oVrb ?

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

EH$ H$moUVrhr XmoZ A§H$r g§»¶m J¥hrV Yam. Ë¶mVrb A§H$mMr ñWmZmMr AXbm~Xb H$éZ
ZdrZ g§»¶m V¶ma H$am. ‘moR¶m g§»¶oVwZ bhmZ g§»¶m dOm H$am. dOm~mH$s Zoh‘r 9 Zo ^mJ
OmVmo H$m¶ ?

ho H$amho H$amho H$amho H$amho H$am
1. EH$m Q>monbrV   ‘10a + b \io AmhoV (a ≠ 0 Am{U a > b).  Ë¶mn¡H$s ‘10b + a

‘BVH$s \io Zmgcr. Cabobr \io 9 OZmbm g‘mZ dmQ>bo Va {H$Vr \io
{eëbH$ amhrbr. àË¶oH$ OZmbm {H$Vr \io dmQ¶mbm ¶oVrb?

15.4 VrZ A§H$s g§»¶m§er IoiVrZ A§H$s g§»¶m§er IoiVrZ A§H$s g§»¶m§er IoiVrZ A§H$s g§»¶m§er IoiVrZ A§H$s g§»¶m§er Ioi

gwYm : AmVm, VrZ A§H$s g§»¶m J¥hrV Ya§
amOw  : hmo¶, ~a§ ( Vmo 157J¥hrV YaVmo )
gwYm : g§»¶oVrb A§H$mÀ¶m ñWmZmVrb AXbm~Xb H$éZ ‘moR>çm g§»¶oVwZ bhmZ g§»¶m

dOm H$am.
amOw : ~a§
gwYm : VwÂ¶m Amboë¶m CËVambm 9 qH$dm 11 Zo ^mJ Xo. ‘bm {dídmg Amho Z³H$s 0

{eëbH$ amhVrb.
amOw : hmo¶, nU Vwbm H$go H$ico ?

~amo~a, gwYmbm H$go H$ico ?
AmnU 3 A§H$s  g§»¶oà‘mUo 4 A§H$s g§»¶o‘mJMo VH©$ gwÜXm H$mTw> eH$Vmo  100a + 10b + c.¶m
g§»¶oÀ¶m A§H$mÀ¶m H«$‘ ~Xë¶mg 100c + 10b + a
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Oa (a > c) XmoÝhr g§»¶o‘Yrb \aH$ (100a + 10b + c) - (100c + 10b
+ a)  = 99a – 99c = 99(a – c) = 9× 11× (a – c)

Oa (c > a) XmoÝhr g§»¶o‘Yrb \aH$ (100c + 10b + a) – (100a + 10b
+ a)
=  99c – 99a = 99(c – a) = 9× 11× (c – a)
Am{U Oa a = c , Voìhm XmoÝhr g§»¶oVrb \aH$  ‘0’ ¶oB©b.
darb àË¶oH$ g§X^m©V Ambobo CËVa 99Mo JwUH$ Amho 0 åhUwZ Ë¶mg§»¶obm 9 Am{U 11 Zo nwU©
^mJ OmVmo Am{U Ë¶mMm ^mJmH$ma   (a – c) qH$dm (c – a).

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

1.  darb H¥$Vr Imbrb g§»¶ogmo~V H$éZ nS>Vmi H$am ?
(i)  657 (ii)  473 (iii)  167 (iv)  135

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

EImXr VrZ A§H$s g§»¶m ¿¶m. Ë¶mVrb A§H$mMr AXbm~Xb H$éZ ZdrZ
g§»¶m V¶ma H$am. Ogo (ABC, BCA, CAB) AmVm,¶m VrZ A§H$s g§»¶mMr
~oarO H$am. d H$moUË¶m g§»¶oZo Vrbm ^mJ OmVmo  ?

15.5 gwQ>boë¶m A§H$mMo H$moS>o…gwQ>boë¶m A§H$mMo H$moS>o…gwQ>boë¶m A§H$mMo H$moS>o…gwQ>boë¶m A§H$mMo H$moS>o…gwQ>boë¶m A§H$mMo H$moS>o…
A§H$J{UVr¶ ~oaOo‘Ü¶o g§»¶oÀ¶m A§H$mÀ¶m OmJr B§J«Or Aja KoD$Z A§H$mMo H$moS>o V¶ma H$é
eH$Vmo. Á¶m‘Ü¶o H$moUVo Aja H$moUVm A§H$ Xe©{dVmo ‘m{hV H$am¶Mo AgVo. Mbm H$mhr ~oaOoMo
Am{U dOm~mH$sMo àíZ gmoS>dw ¶m.
H$moS>o gmoS>{dÊ¶mÀ¶m VrZ AQ>r AmhoV.

1. EH$ Aja \³V EH$mM A§H$mgmR>r dmnamdo EH$ A§H$ EH$mM AjamgmR>r dmnamdo
2. g§»¶oV gdmªYrH$ qH$‘VrÀ¶m ñWmZr ewÝ¶ A§H$ Agw Z¶o
3. H$moS>çmg \³V EH$M CËVa Agbo nm{hOo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 6: Imbrb ~oaOoV  A Mr {H$§‘V H$mT>m    17A

  +  2A4
         ————
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gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : darb ~oarO nmhVm  A + 4 = 7Amho qH$dm 100 + 70   + A

åhUwZ  A = 3 200 + 10A + 4

173 + 234  = 407 300 + 70 + 11A + 4  =  407

11 A  =     33

     A  =       3

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 7 : Y + Y + Y = MY ‘Ü¶o M Am{U Y Mr qH$‘V H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : Y + Y + Y  = MY

          3Y  = 10M + Y

           2Y = 10M

M =  
Y
5     (åhUOoM Y bm 5Zo ^mJ OmVmo åhUwZ Y = 0 qH$dm 5)

darb à‘mUo, Oa  Y = 0,  Y + Y + Y = 0 + 0 + 0 = 0,   M = 0

Oa  Y = 5,  Y + Y + Y = 5 + 5 + 5 = 15, MY = 15   åhUwZ  M =1, Y = 5

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 8: A2 − 15  =  5A_Ü ò A2 Am{U 5A XmoZ A§H$s g§»`m AmhoV Va A H$mT>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 2 − 5 = a  ho e³¶ Amho qH$dm (10A + 2) − (10 + 5) = 50 + A

Ooìhm   12 − 5 = 7,                 10A − 13 = 50 + A

åhUwZ   A = 7    9A = 63

     A =   7

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 9: 5A1 − 23 A = 325 _Ü ò5A1 Am{U 23A VrZ A§H$s g§»`m AmhoV Va A H$mT>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : 1 − A  =  5     ? qH$dm (500 + 10A + 1) − (200 + 30 + A) = 325

åhUOo  11 − A = 5, 501 − 230 + 10 A − A= 325

åhUwZ  A= 6 271 + 9A = 325

271 + 9A = 325

271 − 271 + 9A = 325− 271

9A = 54

A =  6
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 10: 1A ×  A = 9A  _Ü ò 1A Am{U 9A XmoZ A§H$s g§»`m AmhoV Va A H$mT>m
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  A ×  A = A qH$dm (10 + A) A =  (90 + A)

1, 5, 6 Mo dJ© nmT>o 10A + A2 =  90 + A

1×1 = 1, A2 + 9A − 90 =  0
5× 5 = 25,

6× 6 = 36,
Oa A = 6,
16× 6 = 96

CXmhaU CXmhaU CXmhaU CXmhaU CXmhaU 11 : BA ×  B3 = 57A. _Ü ò BA Am{U B3 XmoZ A§H$s g§»`m AmhoV, 57A VrZ A§H$s
g§»`m Amho Va  A Am{U B  H$mT>m

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : darb CXmhaUmV AmnU MwH$m d à¶ËZ nÜXVrZo nmT>çmÀ¶m gmømZo g§»¶oVrb
A§H$mZm AmoiIw eH$Vmo. EH$ ñWmZr  A ×  3 = A. gmR>r A = 0 [H§$dm 5,JwUmH$mamMm
EH$H$ A§H$ gma»¶m hmoVmo.åhUwZ  A Mr [H§$‘V 0 qH$dm 5Amho. Oa XeH$ ñWmZr
1 KoVbo Va g§»¶oMr AË¶mYrH$ qH$‘V 19 hmoVo. ¶m g§»¶oMm JwUmH$ma 19×19
= 361¶oVmo. Vmo 500 nojm bhmZ Amho. VgoM Oa XeH$ ñWmZr 3 KoVbo Va
XmoÝhr g§»¶oMr CË¶ën qH$‘V 30×30 = 900 hmoB©b Or 500 nojm ‘moR>r Amho.
åhUwZ XeH$ ñWmZr 2 Agob Voìhm 20×23 = 460 [H§$dm 25×23 = 575. åhUwZ
Amdí¶H$ CËVa 25×23 = 575 Amho.

ho H$amho H$amho H$amho H$amho H$am :
1. Oa 21358AB bm 99 Zo nwU© ^mJ OmVmo Va A Am{U  B Mr qH$‘V H$mT>m.
2. 4AB8 ‘Ü¶o ( A Am{U B A§H$ AmhoV )  A Am{U B Mr qH$‘V H$mT>m. OoUo H$éZ

2,3,4,6,8 Am{U 9 bm nwU© ^mJ OmB©b.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 12: Imbrb {Xboë¶m JwUmH$amMr qH$‘V H$mT>m.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Oa  B = 0 qH§$dm 1 qH$dm 5   Voìhm 0 × 5 = 0, 1 ×  5 =5, 5×  5 = 25

Oa  B = 0 , Voìhm  A 0 × 5 = CA0

A2 + 2.A
9
2

⎛ ⎞
⎜ ⎟⎝ ⎠ + 

2 29 9 90
2 2

⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠  =  0

29 81A 90
2 4

⎛ ⎞+ − −⎜ ⎟⎝ ⎠  =  0

29 441A
2 4

⎛ ⎞+ =⎜ ⎟⎝ ⎠
9 21A
2 2

+ =

12A 6
2

= =

A B
5
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Oa A = 5 , Voìhm  50 ×  5 = 250
∴ CAB = 250 .

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

1. Oa  YE ×  ME   =  TTT Va   Y +E + M + T Mr qH$‘V H$mT>m.
[gwMZm : TTT = 100T + 10T + T = T(111) = T(37 ×  3)]

2. Oa 88 dñVwMr qH$‘V  A733B Amho Va  A Am{U B Mr qH$‘V H$mT>m.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg  -15. 5

1. Imbrb ~oaOoV gwQ>bobo Aja {bhm.
(a) (b) (c) (d) (e)

2. Imbrb àíZmVrb  A Mr [H§$‘V H$mT>m.
(a)  7A – 16 =  A9 (b) 107 – A9 =  1A (c)  A36 – 1A4 =  742

3. Imbrb àíZmVrb AjamMr [H§$‘V H$mT>m.
(a) (b)

4. Imbrb àíZmVrb Ajam {R>H$mUr ¶mo½¶ A§H$ ~gdm
(a)   73K  ÷  8  = 9L (b) 1MN ÷ 3 = MN

5. Oa ABB ×  999 = ABC123 (OoWo A, B, C A§H$ AmhoV ) Va A, B, C  Mr qH$‘V H$mT>m.

15.6 ñWmZ qH$‘VñWmZ qH$‘VñWmZ qH$‘VñWmZ qH$‘VñWmZ qH$‘V

¶m nÜXVrV {Xboë¶m g§»¶oZo ñWmZ [H§$‘Vrbm ^mJmH$ma H$éZ {eëbH$ g§»¶m {‘i{dVmo.
Oa AmnU ñWmZ qH§$‘Vrbm 7 Zo ^mJmH$ma Ho$bo Va Imbrb à‘mUo A§H$ {eëbH$ amhVrb.

1000 ÷ 7 (6{eëbH$ amhrë¶mg 6 − 7 = −1 Ago KoVm ¶oVo )

  100 ÷ 7 (2{eëbH$ amhrë¶mg )

    10 ÷ 7 (3{eëbH$ amhrë¶mg )

     1 ÷ 7 (1{eëbH$ amhrë¶mg )

D E
3

F D E
×

G H
6

C G H
×

11 1
A

7 7
1 9 7

+
+

2 2 2
8

B B
2 8 5

+
+

A A A
7

A A
3 7 3

+
+

B B
6

A A A
4 6 1

+
2 2 2 2

9 9
9

A A A
2 9 9 A

+
+
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

ñWmZ qH$‘V 108 107 106 105 104 103 102 101 100

7 Zo ^mJmH$ma Ho$ë¶mZo 3 2 1 −2 −3 −1 2 3 1

amhrbobr g§»¶m
g‘Om Oa,  562499 bm 7 Zo ^mJ OmVmo H$m Zmhr nS>VmiwZ ¿¶mMo Amho.

A§H$ 5 6 2 4 9 9

ñWmZ [H§$‘V 5× 105 6× 104 2× 103 4× 102 9× 101 9× 100

7 Zo ^mJmH$ma Ho$ë¶mZo
amhrbobr g§»¶m 5× (−2) 6× (−3) 2× (−1) 4× 2 9× 3 9× 1

A§H$mÀ¶m ‘wi qH$‘VrÀ¶m JwUmH$mamMr ~oarO Am{U ñWmZ qH$‘Vrbm 7 Zo ^mJmH$ma Ho$ë¶mda
{eëbH$ amhrbobr g§»¶m Imbrb à‘mUo Amho.  −10 − 18 − 2 + 8 + 27 + 9 = −30 + 44 = 14

(7 Zo ^mJ OmVmo ) åhUwZ 562499 bm 7 Zo nwU© ^mJ OmVmo.
ho H$amho H$amho H$amho H$amho H$am :
1. darb nÜXVrMm dmna H$éZ  7810364 bm 4 Zo ^mJ OmVo [H§$dm Zmhr

VnmgwZ nhm.
2. darb nÜXVrMm dmna H$éZ 963451 bm 6 Zo ^mJ OmVo qH$dm Zmhr VnmgwZ

nhm.
15.7 {d^mÁ¶Vm {Z¶‘mda AmYmarV AmUIr H$mhr àíZ{d^mÁ¶Vm {Z¶‘mda AmYmarV AmUIr H$mhr àíZ{d^mÁ¶Vm {Z¶‘mda AmYmarV AmUIr H$mhr àíZ{d^mÁ¶Vm {Z¶‘mda AmYmarV AmUIr H$mhr àíZ{d^mÁ¶Vm {Z¶‘mda AmYmarV AmUIr H$mhr àíZ

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 13: CbQ>gwbQ> H$grhr dmMbm Var gmaIr àË¶oH$ g‘ g§»¶obm 11 Zo ^mJ OmVmo
H$m¶ ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘Om 12344321. hr EH$ g‘ g§»¶m Amho ¶mVrb {df‘ ñWmZm darb A§H$mMr
~|arO 1 + 3 + 4 + 2.  ¶mVrb \aH$ 0 ¶ooVmo. åhUwZ  2 + 4 + 3 + 1 bm 11 Zo ̂ mJ
OmVmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 14: 101000-1 9 Am{U 11 XmoÝhr Zo ^mJ OmVmo H$m¶ ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: Mbm 101000-1 bm 999 .... 999 (1000doim) {bhþ. gd©ñWmZr 9 hr A§H$ Amho.
åhUwZ ¶mg 9 Zo ^mJ OmVmo. Am{U ¶mV 1000 A§H$ AmhoV. g‘ñWmZmdarb
A§H$mMr d {df‘ ñWmZmdarb A§H$mMr ~oarO H$éZ ~oaOoMr dOm~mH$s Ho$ë¶mg
ewÝ¶ ¶oVo. åhUwZ 9 Am{U 11 Zo nwU© ^mJ OmVmo.

{dMma H$am, MMm© H$éZ {bhm.{dMma H$am, MMm© H$éZ {bhm.{dMma H$am, MMm© H$éZ {bhm.{dMma H$am, MMm© H$éZ {bhm.{dMma H$am, MMm© H$éZ {bhm.
1.  102n-1 bm 9 Am{U 11 Zo ^mJ OmVmo H$m ? ñnîQ> H$am.
2.  102n+1-1 bm 11 Zo ^mJ OmVmo H$m. ñnï> H$am.
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CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 15: H$moUË¶mhr XmoZ A§H$s g§»¶m ¿¶m. Vrbm VrZXm {bhþZ 6 A§H$s g§»¶m. ~Zdm
AVm Ë¶m g§»¶obm 3 Zo ^mJ OmVmo H$m¶ VnmgUr H$am ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 47hr XmoZ A§H$s g§»¶m KoVbr. Vrbm {VZ doim {bhþZ 474747 hr A§H$s 6 A§H$s
g§»¶m V¶ma Pmbr.
474747 bm  47(10101). 10101 Agohr {b{hVm ¶ooVo. 10101 bm 3 Zo nwU© ^mJ
OmVmo. H$maU g§»¶oÀ¶m A§H$mMr ~oarO  1 + 1 + 1 = 3. åhUwZ 474747 bm 3 Zo
nwU© ^mJ OmVmo.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 16: H$moUVrhr 3 A§H$s g§»¶m KoD$Z Vrbm XmoZXm {b{hë¶mg 6 A§H$s g§»¶m V¶ma
hmoB©b. ¶m g§»¶obm 7 Am{U 11 Zo ^mJ OmVmo H$s Zmhr VnmgUr H$am.

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: g‘Om 345hr VrZ A§H$s g§»¶m  KoVbr Vrbm 6 A§H$s g§»¶m ~Z{dÊ¶mgmR>r
XmoZXm {b{hbo 345345 g§»¶m ¶oVo.
345345 bm Imbrb à‘mUo {b{hVm ¶oVo. 345345 = 345000 + 345 = 345
(1000 + 1)

        = 345 (1001)

        = 345 (7× 11× 13)
åhUwZ 345345 bm 7,11 Am{U 13 Zo gwÜXm ^mJ OmVmo.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
1. 456456456456 7,11 Am{U 13 Zo ^mJ OmVmo H$m¶ Vnmgm ?

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 17: H$moUVmhr 3 A§H$s g‘mZ A§H$ Agbobr g§»¶m ¿¶m. {Vbm {VÀ¶m ~oaOoZo V¶ma
Pmboë¶m bhmZ g§»¶oZo ^mJmH$ma H$am. Vwåhmbm H$m¶ {XgwZ ¶oB©b ?

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 444 hr {VZ A§H$s g§»¶m KoVbr.444 À¶m A§H$mMr ~oarO Ho$ë¶mg 4 + 4 + 4 = 12
hr g§»¶m {‘imbr
AmVm 444 bm12 Zo ^mJm 444 ÷12 = 37 . AemM àH$maMr {H«$¶m Am{U  333 ,
666 g§»¶ogmo~V H$am, Vwåhmbm Z³H$sM
37 hm ^mJmH$ma ¶oB©b.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 18: 23 + 33 bm (2 + 3) Zo ^mJ OmVmo H$m ?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: AmnUmg ‘m{hV Amho H$s  a3 + b3 = (a + b) (a2 − ab + b2).

So 23 + 33 = (2 + 3) (22 − 2 ×  3 + 32).  Mm JwUH$ Amho. (2 + 3).
åhUwZ 23 + 33 bm (2 + 3) Zo ^mJ OmVmo.

{dMma H$éZ MMm© H$am.{dMma H$éZ MMm© H$am.{dMma H$éZ MMm© H$am.{dMma H$éZ MMm© H$am.{dMma H$éZ MMm© H$am.:
1. a5 + b5 bm (a + b) Zo ^mJ OmVmo, ‘a’ Am{U ‘b’ À¶m {R>H$mUr doJdoJù¶m Z¡g{J©H$ g§»¶m R>oD$Z
VnmgUr H$am.?
2.  (a2n+1 + b2n+1) bm  (a + b) Zo ^mJ OmVmo H$m ñnï> H$am?
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15.8 H«$‘dma g§»¶oMr ~oarO H$aUoH«$‘dma g§»¶oMr ~oarO H$aUoH«$‘dma g§»¶oMr ~oarO H$aUoH«$‘dma g§»¶oMr ~oarO H$aUoH«$‘dma g§»¶oMr ~oarO H$aUo :
1 to 100 n¶ªÀ¶m H$moUË¶mhr H«$‘dma g§»¶oMr ~oarO, ~oarO Z H$aVm, H$aVm ¶oVo.

1 + 2 + 3 +…+ 50 + 51 +…..+ 98 + 99 + 100
= (1 + 100) + (2 + 99) + (3 + 98) ……..(50 + 51)
= 101 + 101+ 101 + ……………. Aem 50 OmoS>çm AmhoV = 50 ×  101 = 5050

¶mbmM 2
101100 ×

 = 5050 {b{hVm ¶oVo.

VgoM 48 g§»¶mMr ~oarO {H$Vr ¶oVo ? ¶mV Vwåhmbm H$m¶ {XgwZ ¶oVo ?

Oa EHw$U ‘n’ g§»¶mMr ~oarO {H$Vr ¶oB©b 

2
)1( +nn

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 19: 50 Vo 85 ‘Yrb 5 Zo nwU© ^mJ OmUmè¶m nwUmªH$ g§»¶oMr ~oarO H$am.
Solution: 50 Vo 85 n¶©§VÀ¶m 5 Zo ^mJOmUmè¶m g§»¶oMr ~oarO  = (1 Vo 85 n¶ªVÀ¶m 5

Zo nwU© ^mJ OmUmè¶m g§»¶mMr ~oarO ) − (1Vo49 n¶ªVÀ¶m 5 Zo nwU© ^mJ
OmUmè¶m g§»¶m§Mr ~oarO)

=  (5 + 10 + .... + 85) − (5 + 10 + .... + 45)
=  5(1 + 2 + .... + 17) − 5(1 + 2 + .... + 9)

=  
17 185 ×

×
9

2
9 105

⎛ ⎞ ×
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

5

2

⎛ ⎞
⎜ ⎟
⎜ ⎟⎝ ⎠

=  5× 9× 17 − 5× 9× 5
=  5× 9× (17 − 5)
= 5× 9× 12 = 540

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 20: 1 Vo 100 n¶ªVÀ¶m 2 Am{U 3 Zo ^mJ OmUmè¶m g§»¶m§Mr ~oarO ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: 1 Vo 100 n¶©V 2 Zo ^mJ OmUmè¶m g§»¶m 2, 4, ... 98, 100 AmhoV.

1 Vo 100 n¶ªV 3 Zo ^mJ OmUmè¶m g§»¶m 3, 6, ... 96, 99 AmhoV.
daÀ¶m XmoZ loUrV H$mhr g§»¶m XmoZXm Amë¶m AmhoV.Ë¶m g§»¶m åhUOo 6 Mo
JwUH$ åhUOoM 2 Am{U 3 Mr b.gm.dr.
1 Vo 100 n¶ªVÀ¶m 2 Zo [H§$dm  3 Zo ^mJ OmUmè¶m nwUmªH$ g§»¶mMo ~oarO = (1 Vo
100 n¶ªVÀ¶m 2 Zo  ^mJ OmUmè¶m nwUmªH$ g§»¶oMr ~oarO ) + (1 Vo 100 n¶ªÀ¶m
3 Zo ^mJ OmUmè¶m nwUmªH$ g§»¶mMr ~oarO) − (1 Vo 100 n¶ªVÀ¶m 6 Zo ^mJ
OmUmè¶m nwUmªH$ g§»¶m ~oarO)

=  (2 + 4 + .... + 100) + (3 + 6 + .... + 99) − (6 + 12 + ... 96)

=  2(1 + 2 + .... + 50) + 3(1 + 2 + ... +33) − 6(1 + 2 + .... + 16)

=  
50 (50 1) 33 (33 1) 16 (16 1)2 3 6

2 2 2
× + × + × +⎛ ⎞ ⎛ ⎞ ⎛ ⎞× + × − ×⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠
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=  2 50 51
2
×

×
33 343⎛ ⎞ ×

+ ×⎜ ⎟⎝ ⎠

17

2

8 166
⎛ ⎞
⎜ ⎟ − ×
⎜ ⎟⎝ ⎠

17
2
×⎛ ⎞

⎜ ⎟⎜ ⎟⎝ ⎠

=  2550 + 1683 − 816
=  4233 − 816  =  3417

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg – 15.6

1. 1 Vo 100 n¶ªVÀ¶m 5 Zo ^mJ OmUmè¶m nwUmªH$ g§»¶mMr ~oarO H$am.

2. 11Vo 50 n¶ªVÀ¶m 2 Zo ^mJ OmUmè¶m nwUmªH$ g§»¶mMr ~oarO H$am.

3. 1 Vo50 n¶ªVÀ¶m 2 Am{U 3 Zo ^mJ OmUmè¶m nwUmªH$ g§»¶m§Mr ~oarO H$am.

4. (n3 − n) bm 3 Zo ^mJ OmVmo. H$maU ñnï> H$am.

5. H«$‘dma ‘n’ BV³¶m {df‘ g§»¶m§Mr ~oaOobm ‘n’Zo ^mJ OmVmo. H$maU ñnï> H$am.
6. 111 + 211 + 311 + 411 bm 5 Zo ^mJ OmVmo H$m¶ ? ñnï> H$am.
7.

{Xboë¶m AmH¥$VrVrb EHw$U Am¶VmMr g§»¶m {H$Vr ?

8. amhþbMo dS>rb Ë¶mÀ¶m àË¶oH$ dmT>{Xder H$mhr a³H$‘ O‘m H$aVmV. n[hë¶m dmT>{Xder
100 én¶o Xþgè¶m dmT>{Xder 300 én¶o, {Vgè¶m dmT>{Xder 600 én¶o, Mm¡Ï¶m
dmT>{Xder 1000 én¶o O‘m H$aVmV Va amhþbÀ¶m dS>rbm§Zr Ë¶mÀ¶m15 ì¶m dmT>{Xdgmn¶ª§V
{H$Vr a³H$‘ O‘m H$obr Amho.

9. 1 Vo 100 n¶ªVÀ¶m 2 qH$dm Zo ^mJ OmUmè¶m g§»¶m§Mr ~oarO {H$Vr.
10. 11 Vo1000 n¶ªVÀ¶m 3 Zo ^mJ OmUmè¶m g§»¶m§Mr ~oarO {H$Vr.

AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br AmnU H$m¶ MMm© Ho$br ?

1. VrZ A§H$s g§»¶obm {b{hZo d {Vbm {dñV¥V énmV {b{hUo.
100a + 10b + c. {OWo  a, b, c digits a ≠  0, b, c hm A§H$ 0 Vo 9 n¶ªVMm Amho.

2. 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 ¶m§À¶m {d^mÁ¶Vm n[ajUmMm VH©$ H$mT>Uo. 2
qH$dm 3 A§H$s g§»¶oÀ¶m gmYmaUm énmV.

3.  2, 3, 4, 5, 6, 7,8, 9, 10, 11 À¶m {d^mÁ¶Vm {Z¶‘m‘mJMm VH©$ ‘m{hV
H$aUo.

4. g§»¶m H$moS>o d Ioi
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1. n[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶m

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 1.1

I.

(i) ~oaOoMm A{dH$maH$

(ii) {dVaUmMm {Z¶‘ (iii) JwUmH$mamMm A{dH$mamH$

(iv) JwUmH$mamMm A{dH$maH$ (v) g§d¥ËVVoMm JwUY‘©

(vi) JwUmH$mamMm g§d¥VVoMm JwUY‘© (vii) ~oaOoMm ì¶ñV JwUY‘©

(viii) JwUmH$mamMm ì¶ñV (ix) {dVaUmMm {Z¶‘

2. (i)
3 5,
5 3

−
(ii) −1, 1 (iii) 0, ì¶m»¶mH$aVm ¶oV Zmhr(iv)

7 9,
9 7
−

(v) 1, −1

3. (i)
12
5
−

(ii) 0 (iii)
9

11 (iv)
6
7

(v)
3 1,
4 3 (vi) 0 4.

28
55
−

5. JwUmH$mamMm ghM¶© {Z¶‘, JwUmH$mamMm ì¶ñV, JwUmH$mamMm A{dH$ma, ~oaOoMm g§d¥ÎmoMm JwUY‘©

7.
28
15 8.  (i)  

5
12
−

(ii)
58
13    (iii)

45
7

9.
7

8
−

10.
53
6

11. ghM¶© JwUY‘© Zmhr H$maU 
1 1 1 1 1 1
2 3 4 2 3 4

⎛ ⎞ ⎛ ⎞− − ≠ − −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

13. (i) Z¡g{J©H$ g§»¶m (ii) 0 (iii) F$U

CÎma oCÎma oCÎma oCÎma oCÎma o
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Aä¶mg - 1.3

1. (i)
57

100 (ii)
22

125 (iii)
100001
100000 (iv)

201
8

2. (i) 1 (ii)
19
33 (iii)

361
495 (vi)

553
45

3. (i)
7

13 (ii)
7

5
−

4. 5. 140 6.
15 m

10 7. `. 1.66

8. 21161 m
5 9.

3
4 10.

16 m
9        11. 125

2. EH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUoEH$m MbmVrb aofr¶ g‘rH$aUo

Aä¶mg - 2.1

1.(i) 2 (ii) −3 (iii) −6 (iv) 6

(v)
3

2
−

(vi) −21 (vii) 27 (viii) 5

(ix)
7
3 (x) 1 (xi)

1
2 (xii) 0

(xiii)
25
7 (xiv)

21
16 (xv)

8
3 (xvi)

13
6

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 2.2

1.(i) 670 (ii) 170 (iii) 1250 (iv) 190

(v) 200

2. 5,13 3. 43, 15 4. 27, 29

5. 252, 259, 266 6. 20 H$s.‘r. 7. 99J«°‘, 106J«°‘, 95J«°‘ 8. 113‘r, 87‘r

9. 16‘r, 12‘r 10. 21‘r, 21‘r, 13‘r

11. 390.510 12. 20 df©, 28 df©

13. 126 14. 80, 10 15. 60, 48 16. 59 \rQ>, 29.5 \rQ>

17. 186, 187.

7
5
−-62
65

SCERT T
ELA

NGANA



CÎ m a oC Î m a oC Î m a oC Î m a oC Î m a o 341

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 2.3

1. 1 2. 2 3.
11
4 4. −1

5.
9

5
−

6. 1 7. 7 8.
4

7
−

9.
9
2 10.

11
3 11. 1 12. −96

13. 3 14. 8

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 2.4

1. 25 2. 7 3. 63 4. 40, 25, 15

5. 12 6. 4, 2 7. 16 8. 10,000

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 2.5

1.(i)
145
21 (ii) 168 (iii) 12 (iv) 25

(v)
127
12 (vi) 1 (vii)

9
2 (viii)

(ix)
9
23 (x) −1 (xi)

1
7
−

(xii)

2. 30 3. 48,12 4.
3
7 5. 50, 51, 52

6. 25 7. 5 8. EH$ én¶m : 14 n¡go;   50 n¡emMo ZmUo = 42

9. 30 {Xdg 10. 20 {H$.‘r. 11. 36

12. 860 én`o 13. 16

4.  KmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmV

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 4.1

1.(i) 64
1

(ii) −128 (iii) 27
64

(iv) 81
1

2.(i)
15

2
1
⎟
⎠
⎞

⎜
⎝
⎛

(ii) (−2)14 (iii) 54 (iv) 55 (v)   (−21)4

3.(i) 324 × (ii) 2
1

7
5
−5
12

7
5
−3
7
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342 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

4.(i) 10 (ii) 403 (iii) 16
13

(iv) 81
2

(v) 6
17

(vi) 81
16

5. (i) 625 (ii) 625

6.(i) 10 (ii) −10 (iii) 2 7. 3

8.
53

4
4

5

×
9. (i)   1 (ii) 72 (iii) −24 (iv) 1

10. 49
16

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 4.2

1.(i) 101047.9 −× (ii) 111043.5 × (iii) 71083.4 × (iv) 510298.9 −×

(v) 51029.5 −×

2.(i) 4,37,000 (ii) 5,80,00,000 (iii) 0.00325 (iv) 37152900

(v) 0.03789 (vi) 0.02436

3.(i) m104 7−× (ii) mm107 6−× (iii) m/sec103 8× (iv) 81084467.3 × m2

(v) 1.6 X 10-19coulombs (vi) cm106.1 3−× (vii) cm105 6−×

4.  1.0008 ×102 ‘r.‘r.

5.(i) Zmhr (ii) Zmhr (iii) Zmhr (iv)  Zmhr (v) Zmhr

5. JwUmoËVamMm dmna H$éZ ametMr VwbZm H$am.JwUmoËVamMm dmna H$éZ ametMr VwbZm H$am.JwUmoËVamMm dmna H$éZ ametMr VwbZm H$am.JwUmoËVamMm dmna H$éZ ametMr VwbZm H$am.JwUmoËVamMm dmna H$éZ ametMr VwbZm H$am.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 5.1

1.(i) 3:4 (ii) 32:3 (iii) 1:2 2. (i) 168

3. 8 4. 48 5. 20 6.
4
3 , 

3
4 , 

4
5 , 

5
4 , 

3
5 , 

5
3

7.  3:5 8. 4 : 7 9. 8320 ê$n`o

10. 1 1 1, ,
2 2 2

, hmo¶ 11. `. 28.5, `. 92, `. 257.6, `. 132, `. 88

12. (a) 83 (b) 1992 gXñ` 13. 2064 ~°J 14. 70 go._r.SCERT T
ELA
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CÎ m a oC Î m a oC Î m a oC Î m a oC Î m a o 343

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Aä¶mg - 5.2

1. 81.9 H$amoS> 2. 2756.25 3. `. 7.67 4. 3 ×  6go.‘r.

5.  127.50 `. 6.
16 %
4 7. 17%

8. 880 `. 10%,  4,000, 20%, 10,000, 20%, Z’$m, 392, 42 `.,  315 `., 35 `.

9. 2244 `. 10. 1400 11. 40,000,  12.5%

 12. Z’$m 30,000 17.65% cm^ 13. 1334 `.     14. i)10000 `.  ii) 3000 `.

 iii) 200 ̀ . 15. i) 46.08 ̀ .  ii) 33.33 `.   16. 13

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 5.3

1. (a) 312 é. (b) 10,575 2. 19,950 3. A = `8820, ̀ 820

4. `7234.50 5. 86950, 1450 6. 81,82,199 7. 1080.50

8. (i) 400 (ii) 610 9. `.43.20 10. 5,31,616

11. 36659.70 12. 561.60             13. 9500 14. 1297920

  15.103.81

6. dJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘widJ©‘wi Am{U KZ‘wi

 Aä¶mg Aä¶mg Aä¶mg Aä¶mg Aä¶mg - 6.1

1.(i) 39 À¶m dJm©À¶m EH$H$ ñWmZr 1 Amho (ii)297 À¶m dJm©À¶m EH$H$ ñWmZr 9 Amho

(iii) 5125 À¶m dJm©À¶m EH$H$ ñWmZr 5 Amho (iv)7286 À¶m dJm©À¶m EH$H$ ñWmZr 6 Amho

(v) 8742 À¶m dJm©À¶m EH$H$ ñWmZr 4 Amho

2.   Imbrb nwU© g§»¶m nwU© dJ© AmhoV.

(i) 121 (ii) 256

3.(i) 257 À¶m EH$H$ A§H$ 7 Amho. åhUwZ Vmo nwU© dJ© Zmhr.

(ii) 4592 À¶m EH$H$ A§H$ 2 Amho. åhUwZ Vmo nwU© dJ© Zmhr.

(iii) 2433 À¶m EH$H$ A§H$ 3 Amho. åhUwZ Vmo nwU© dJ© Zmhr.

(iv) 5050 À¶m EH$H$ A§H$ 0 Amho. Am{U g§»¶oÀ¶m eodQ>r \³V EH$H$ AmhoV åhUwZ Vmo nwU© dJ© Zmhr.

(v) 6098 À¶m EH$H$ A§H$ 8 Amho. åhUwZ Vmo nwU© dJ© Zmhr.

4. (i) 4312 - {df‘  (ii) 28262 - g‘  (iii) 82042 - g‘  (iv)177792 - {df‘

 (v) 999982 - g‘

1
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344 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

5. (i) 50 (ii) 112 (iii) 214

6. (i) 25 (ii) 81 (iii) 169

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.2

1. (i) 21 (ii) 28 (iii) 64 (iv) 84

2. 5 3. 6. 120 4. 6 5. 39

6. 51 7. 144, 9 8. 89 9. 4608 m2

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.3

1. (i) 33 (ii) 48 (iii) 88 (iv) 78

(v) 95

2. (i) 1.6 (ii) 4.3 (iii) 8.3 (iv) 9.2

3. 31 4. 67 g|.‘r. 5. 91 6. 1024

7. 149 8. (i) 10 (ii) 16 (iii) 28

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.4

1. (i) 512 (ii) 4096 (iii) 9261 (iv) 27000

2. i) 243 - nwU© KZ Zmhr ii) 516 - nwU© KZ Zmhr

iii) 729 -  nwU© KZ Amho vi) 8000 -  nwU© KZ Amho.

v) 2700 - nwU© KZ Zmhr

3. 2 4. 17 5. 5 6. 288 7.  2

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.5

1. (i) 7 (ii) 9 (iii) 11 (iv) 14

1. (i) 16 (ii) 13 (iii) 15 (iv) 18

3. i) MwH$ ii) MwH$ iii) gË¶

vi) ~amo~a v) MwH$ vi) MwH$ 4. 64

7.  dma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboIdma§dmaVm {dVaU gmaUr Am{U AmboI

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg 7.1

1. `.11060.83 2. x = 7 3. x = 27 4. x = 43

5. x = 30 df© 6. 52 df©

7. x = 12 {dMcZmMr ~oarO x = 0 nmgwZ
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CÎ m a oC Î m a oC Î m a oC Î m a oC Î m a o 345

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

8. 5 9. x = 13.67 gd© g§X^m©V gmaIoM

10. 15.3 JwU 11. x = 30 18.    42
12. ‘Ü¶‘m = 3.4 13. x = 18 19.    8

14. ~hþcwH$ = 10 15. ~hþcwH$ = x − 3 20.    20

16. ~hþcwH$ = 1 17. 12, 16, 16, 16

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 7.2

1. dJ© AdH$me 5-14 15-24 25-34 35-44 45-54 55-64

dma§dmaVm 9 9 9 6 7 5

2. {dÚmÏ¶mªMr g§»¶m 15-19 19-23 23-27 27-31 31-35 35-39 39-43

dma§dmaVm 5 7 6 5 5 1 1

3. dJ© AdH$me 4-11 12-19 20-27 28-35 36-43 44-51 52-59

‘¶m©Xm 3.5-11.5 11.5-19.5 19.5-27.5 27.5-35.5 35.5-43.5 43.5-51.5 51.5-59.5

4. dJ© JwU g§MrV g§MrV
dma§dmaVm dJ© AdH$me nojm H$‘r nojm OmñV

10 6 4-16 6 75
22 14 16-28 20 69
34 20 28-40 40 55
46 21 40-52 61 35
58 9 52-64 70 14
70 5 64-76 75 5

5. dJ© AdH$me 0-10 10-20 20-30 30-40 40-50

‘wbm§Mr g§»¶m 2 10 4 9 10

6. dJ© AdH$me dma§dmaVm dJ© g§M g§»¶onojm g§{MV g§»¶nojm
(d¶) (‘wbm§Mr g§»¶m) ‘¶m©Xm nojm bhmZ ‘moR>m

1 - 3 10 0.5 - 3.5 10 59

4 - 6 12 3.5 - 6.5 22 49

7 - 9 15 6.5 - 9.5 37 37

10 - 12 13 9.5 - 12.5 50 22

13 - 15 9 12.5 - 15.5 59 9SCERT T
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346 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

7. dJ© AdH$me 0-10 10-20 20-30 30-40 40-50

g§{MV dma§dmaVm 3 8 19 25 30

dma§dmaVm 3 5 11 6 5

{Xboë¶m dma§dmaVm g§{MV dma§dmaVonojm bhmZ AmhoV.

8. dJ© AdH$me 1-10 11-20 21-30 31-40 41-50

G.Cu fr 42 36 23 14 6

g§{MV dma§dma 6 13 9 8 6

8.^w‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo^w‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo^w‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo^w‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo^w‘rVr¶ AmH¥$Ë¶m§Mm emoY bmdUo

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 8.1

1.  (a) gË¶   (b) AgË¶   (c)  AgË¶   (d) AgË¶  (e) AgË¶ (f) AgË¶  (g) AgË¶

2. (a) hom¶, H$moUË¶mhr XmoZ AmH¥$Ë¶m gma»¶m AgVmV.

(b) hmo¶, H$moUË¶mhr XomZ AmH¥$Ë¶m gma»¶m AgVmV.

3. AB = NM;     ∠A = ∠N BC = MO;       ∠B =  ∠M

CA = ON;     ∠C = ∠O

4. (i) gË¶        (ii) AgË¶ (iii) gË¶ (iv) AgË¶ (v) AgË¶

7. 1.5 m, 3m, 4.5m, 6m, 7.5m, 9m

8. 9m

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 8.1

I. (i) 11 (ii) 10    (iii) 4     (iv) 0     (v) 0      (vi) H, I, O, X

9. àV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\i

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg 9.1

2. (i)  20 Mm¡.go._r. (ii) 424 Mm¡.go._r. (iii) 384 Mm¡.go._r.

3. 96 Mm¡.go._r. 4. 96 Mm¡.go._r.5. (i) 10700 Mm¡._r. (ii) 10650 Mm¡._r.

6. (ii) x = 75 g|.‘r., 45 go.§‘r.

7. 675 yg|.‘r.2,   4050 é.

8. 337.5 Mm¡.go._r.
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CÎ m a oC Î m a oC Î m a oC Î m a oC Î m a o 347

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 9.2

1.  361 Mm¡.go._r. 2. 616 Mm¡.go._r.

3. (i) 693 Mm¡.go._r. (ii) 259.87 g|.‘r.2

4. 5544 go.‘r.2 5. 308 g|.‘r.2 6. 10.5 go.‘r.2 7. 7.868 go.‘r.2

8. (i)  26
7

a (ii) 123.5 go.‘r.2 9. 6.125 go.‘r.2 10. 346.5 ‘r.2

10.  g‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mUg‘ Am{U ì¶ñV à‘mU

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg 10.1

1.  84,    168,   420,   546 2. 32, 56, 96, 160 3. 12,600/-     4.2,100/-
5. 21 go.‘r 6. 6‘r., 8.75 ‘r 7. 168 H$s.‘r. 8. 5000

9. 25{H$.‘r., 
10
3 Vmg 10.

9
20 go.‘r.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10.2

1. (iii) 2. 120,  80

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10. 3

1. 4 {H$.J«m. 2. 50 {Xdg 3. 48 4. 4

5. 4 6. 15 7. 24 8. 60_r. 9.  40% 10.     {Xdg    {Xdg    {Xdg    {Xdg    {Xdg33333

1.540én ò    2.  2 {Xdg    3.16{Xdg 4.325 _mUgo 5.36 {Xdg

11.  ~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.1

1. (i) 42K (ii) 6lm (iii) 15t4 (iv) 18mn

(v) 10p3

3. 60a2c

24m3n

36 k3l3

24p2q2r2

4. i) x5 y3 ii) a6b6 iii) k3l3m3 iv) p2q2r2

v) 72a2bcd 5. x2y2z2 6. X3Y

(x + 1)2

x + 2
Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 10. 4
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348 J{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dmJ{UV dJ© 8 dm

 Aä¶mg Aä¶mg Aä¶mg Aä¶mg Aä¶mg - 11.2

1. (ii) 3k2l + 3klm + 3kmn (iii)  a2b2 + ab4 + ab2c3

(iv)  x2yz − 2xy2z + 3xyz2 (v) a4b3c3 + a2b4c3d − a3b3c2d2

2. 12y2 + 16y

3. i) − 2 ii) 0

4. a2 + b2 + c2 − ab − bc − ca 5. x2 − y2 − z2 + 2xy − yz + zx − xr + yr

6. −7x2 + 8xy 7. −3k2 + 21kl − 21km

8. a3 + b3 + c3 − a2b + b2a − b2c + c2b + a2c − c2a

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg- 11.3

1. (i) 6a2 − 19a − 36 (ii) 2x2−5xy+2y2 (iii) k2l − kl2 − l2m + klm

(iv) m3 + m2n − mn2 − n3

2. (i) 2x2 − 3xy + 3x2y + 3xy2 − 5y2

(ii) 3a2b2 − a3b − 2ab3 − 3a2bc + 39b2c

(iii) klmn − lm2n − k2l2 + kl2m + k2lm − klm2

(iv) p4 − 5p3q + 6p3r + pq3 + 6q3r − 5q4

3. i) 10x2 − 14xy ii) m3 + n3 iii) -19a2 − 34ab + 16ac-3b2+3c2

iv) p2q2 − q2r2 + p2qr + pqr2 − p2q − pq2 − p2r + pr2

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 11.4

1. i) 9k2 + 24kl + 16l2 ii) a2x4 + 2abx2y2 + b2y4

iii) 49d2 − 126de + 81e2 iv) m4 −  n4

v) 9t2 − 81s2 vi) k2l2 − m2n2

vii) 36x2 + 66x + 30 viii) 4b2 − 2ab + 2bc − ca

2. i) 92416 ii) 259081 iii) 9,84,064 iv) 6,38,401

v) 89,984 vi) 6391 vii) 11,772 viii) 42,024

12. Ad¶d nmS>UoAd¶d nmS>UoAd¶d nmS>UoAd¶d nmS>UoAd¶d nmS>Uo

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.1

1. (i) 2, 4, 8 (ii) 3, a (iii) 7, x, y,7x,7y,7xy (iv) 2, m,m2,2m,2m2

(v) 5 (vi) 2, x,2x (vii) 2, 3, 6, x, y,2x,2y,2xy,3x,3y,3xy,6x,6y,6xy
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CÎ m a oC Î m a oC Î m a oC Î m a oC Î m a o 349

Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

2. i) 5x (x − 5y) (ii) 3a(3a − 2x) (iii) 7p(p + 7q)

iv) 12a2b(3 − 5c) (v) 3abc(a + 2b + 3c)

vi) p(4p + 5q − 6q2) (vii) t(u + at)

3. (i) (3x − 4b) (a − 2y)

(ii) (x2 + 5) (x + 2) (iii) (m + 4) (m − n)

(iv) (a2 − b) (a − b2) (v) (p − 1) (pq − r2)

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.2

1. (i) (a + 5)2 (ii) (l − 8)2 (iii) (6x + 8y)2 (iv) (5x − 3y)2

(v) (5m - 4n)2 (vi) (9x − 11y)2 (vii) (x − y)2 (viii) (l2 + 2m2)2

2. (i) (x + 6) (x − 6) (ii) (7x + 5y) (7x − 5y) (iii) (m + 11) (m − 11)

(iv) (9 + 8x) (9 − 8x)(v) (xy + 8) (xy − 8) (vi) 6(x + 3) (x − 3)

(vii)  (x + 9)  (x − 9) (viii)2x(1 + 4x2) (1 + 2x) (1 − 2x)

(ix) x2(9x + 11) (9x − 11) (x) (p − q + r) (p − q − r)

(xi) 4xy

3. (i) x(lx + m) (ii) 7(y2 + 5z2) (iii) 3x2(x2 + 2xy + 3z)

(vi) (x − a) (x − b) (v) (3a + 4b) (x − 2y) (vi) (m + 1) (n + 1)

(vii) (b + 2c) (6a − b) (viii) (pq − r2)(p − 1) (ix) (y + z) (x - 5)

4. (i) (x2 + y2) (x + y) (x − y) (ii) (a2 + b2 + c2 + 2bc) (a + b + c) (a − b − c)

(iii) (l + m − n)(l − m + n) (iv)
4 47 7
5 5

x x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

(v) (x2 − y2)2 (vi) (5a − b)(5b − a)

5. (i) (a + 6) (a + 4) (ii) (x + 6) (x + 3) (iii) (p − 7) (p − 3)

(iv) (x − 8) (x + 4)

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.3

1. (i) 8a2 (ii)
1
3

x (iii) 9a2b2c2 (iv) 21
5

yz

(v) −6l2m

2. (i) 3x − 2 (ii) 5a2 − 7b2 (iii) x(5x − 3) (iv) l(2l2 − 3l + 4)
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(v) 5abc(a − b + c) (vi) (2q2 + 3pq − p2) (vii)
4
3  (abc + 2bc)

3. (i) 7x − 9 (ii) 12x (iii)
77
3 ab (iv)

2 ( )
3

l m n+

(v) 4(x2 + 7x + 10) (vi) (a + 1) (a + 2)

4. (i) x + 4 (ii) x − 2 (iii) p + 4 (iv)  5a(a − 5)
(v) 10m (p − q) (vi) 4z(4z + 3)

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 12.4

1. 3(x − 9) = 3x − 27 2. x(3x + 2) = 3x2 + 2x

3. 2x + 3x = 5x 4. 2x + x + 3x = 6x

5. 4p + 3p + 2p + p − 9p = p 6. 3x ×  2y = 6xy

7. (3x)2 + 4x + 7 = 9x2 + 4x + 7 8. (2x)2 + 5x = 4x2 + 5x

9. (2a + 3)2 = 4a2 + 12a + 9

10. (a) 0 (b) 30 (c) −6

11. (x − 4)2 = x2 − 8x + 16 12. (x + 7)2 = x2 + 14x + 49

13. (3a + 4b) (a − b) = 3a2 + ab − 4b2 14. (x + 4) (x + 2) = x2 + 6x + 8

15. (x − 4) (x − 2) = x2 - 6x + 8 16. 5x3 ÷  5x3 = 1

17. (2x3 + 1) ÷  2x3 = 3
11

2x
+ 18. (3x + 2) ÷3x = 

21
3x

+

19. (3x + 5) ÷  3 = 
5
3

x +

20.
4 3 4 1

3 3
x x+

= +

13.  3 - D MoMoMoMoMo 2 - D Ñî¶‘mZÑî¶‘mZÑî¶‘mZÑî¶‘mZÑî¶‘mZ

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 13.1

3. (i) 5 (ii) 9 (iii) 20 (iv) 14

4. (i) 3 Mm¡.EH$H$ (ii) 9 Mm¡.EH$H$ (iii) 16 Mm¡.EH$H$ (iv) 14 Mm¡.EH$H$

27
4
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg -13.2

1. F V E V + F = E + 2

5 6 9 g‘mYmZH$maH$ Amho.

7 10 15     ,,

8 12 18     ,,

6 6 10      ,,

5 5 8      ,,

8 12 18      ,,

8 6 12       ,,

6 8 12       ,,

2. gd© KZ Mm¡ag{MVr hmoVo na§Vw ì`Ë`g gË` Zmhr 3. AñVrËdmV Zmhr 4. hmo¶

5. F = 20,  V = 6,  E = 12,  V + F − E = 2 6. Zmhr

7. V E

8 12

5 8

6 9

8. (i)fQ>H$moZr {na°{‘S> (ii) {XK©KZ (iii) n§MH$moZr {na°{‘S>

(iv) X§S>Jmocd¥Îm{MVr (v) KZ (vi) fQ>H$moZr {na°{‘S>

(vii)  g‘b§~ MVw©̂ wO

9. (i) a, b, c, d, e (ii) (a) MVwî’$cH$ (b) Jmoc

(c) KZ/KZm^ (d) Jmoc

(e) KZ ho {Z`_rV ~hþ^wOmH¥$Vr Amho. OoWo KZm^ {Z`_rV Zmhr.

(f) KZ/KZm^ (g)  Jmoc {nam{‘S>

3. (a) Aï>^wOr` {MVr (b) eï> ŵOr` {MVr

(c) {ÌH$moUmH$ma {MVr (d) n§M ŵOr` {MVr

14.  n¥ï>\i Am{U KZ\i

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 14.1

1. A 2. 10 go._r2 3. 9m2

4. 72
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Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 14.2

1. (i) 112.996 m3 (ii) 70m3 (iii) 22.5m3

2. (i) 13.92m3, 13920 liters. (ii) 5.2 m3, 5200 liters

(iii) 36.792 m3, 36792 liters.

3. KZ\i 
1
8  BVHo$ H$_r hmoVo.

4. (i) 262.144 cm3 (ii) 2.197m3 (iii) 4.096m3

5. 6400 6. 1096 cm3 7. 110cm3

8. 90 9. 27 10. 6 cm.

15.  g§»¶m§er Ioig§»¶m§er Ioig§»¶m§er Ioig§»¶m§er Ioig§»¶m§er Ioi

Aä¶mg - 15.1

1. 2 Zo ^mJ OmUmè¶m g§»¶m1200, 836, 780, 4820, 48630

5 Zo ^mJ OmUmè¶m g§»¶m1200, 535, 780, 3005, 4820, 48630

10 Zo ^mJ OmUmè¶m g§»¶m1200, 780, 4820, 48630

AmnUmg Ago {XgwZ ¶oVo H$s, Oa g§»¶ocm 10 Zo ^mJ OmV Agoc Va Ë¶mg§»¶ocm 2 Am{U 5 Zo gwÜXm ^mJ OmVmo..

2. (a), (b), (c), (e) cm 2 Zo ^mJ OmVmo.

3. (a), (b), (c) (d) cm 5 Zo ^mJ OmVmo.

4. (a), (b), (d), (e) cm 10 Zo ^mJ OmVmo.

5. (a) 6 (b) 8

(c) 6 (d) 12

6. 10, 20, 30, 40, 50, 60, ........ 7. 6

Aä¶mg - 15.2

1. A = 2  qH$dm 5 qH$dm 8 2. A = 8

3. 90, 180, 270, 360, 450 BË`mXr

4. 0 Vo  9.  AmnUmg {XgwZ Amco H$s,H$moUË¶mhr g§»¶ocm 2 Zo ^mJ OmVmo H$m Zmhr ’$º$ EH$H$ ñWmZÀ¶m g§. A§H$mad
Adc§~wZ Amho 5. 0 qH$dm 5 6. 4

7. 7 8. ‘0’

7
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.3

1. (a),  (d)  cm 6 Zo ^mJ OmVmo.

2. (a), (b), (c), (d) cm 4 Zo ^mJ OmVmo.

3. (a), (c), (d) cm 8 Zo ^mJ OmVmo.

4. (a), (b), (c), (d) cm 7 Zo ^mJ OmVmo.

5. (a), (b), (c), (d), (e), (i), (j), (k) cm 11 Zo ^mJ OmVmo.

6. 8 Mo gd© JwUH$ 4 Mo gwÜXm JwUH$ AgVmV.

7. A = 1,  B = 9,  A + B = 10

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.4

1. cm 45 Zo ^mJ OmVmo.

2. cm 81 Zo ^mJ OmVmo.

3. 36 Am{U Ë¶mÀ¶m Ad¶dmZo ^mJ OmVmo.

4. 36 Am{U Ë¶mÀ¶m Ad¶dmZo ^mJ OmVm

5. 11 Am{U 7 Zo nwU© ^mJ OmVmo VgoM 11 d 7 À¶m JwUmH$mamZo ^mJ OmVmo.

6. 5 Am{U 7 Zo nwU© ^mJ OmVmo VgoM 5 d 7 À¶m JwUmH$mamZo ^mJ OmVmo.

7. XmoÝhr g§»¶ocm Am{U Ë¶mÀ¶m ~oaOocm 6 Zo ^mJ OmVmo.

8. XmoÝhr g§»¶ocm Am{U Ë¶mÀ¶m ~oaOocm 3 Zo ^mJ OmVmo.

9. 2 Am{U 4 Zo ^mJ OmVmo.

10. 4 Am{U 8 Zo ^mJ OmVmo.

11. A = 3, B = 2

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.5

1. (a) A = 9 (b) B = 5 (c) A = 3 (d) A = 6, ~oarO = 2996

(e) A = 4, B = 1

2. (a) A = 5 (b)  A = 8 (c) A = 9

3. (a) D = 5, E = 0, F = 1 (b) C = 1, G = 2, H = 0

4. (a) K = 6, L = 2 (b) M = 5, N = 0

5. A = 8, B = 7, C = 6
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Exercise - 15.6

1. 1050

2. 620

3. 216

4. n3 − n = n(n2 − 1) = (n −1)n(n + 1) VrZ H«$‘rV A§H$mMm JwUmH$ma

5. H¥$Ìr‘ {df‘ g§»¶oMo ~oarO 
(2 1)(2 ) (2 1)

2
n n n x−

= −    ‘n’ Mo JwUH$

6. (111 + 411) + (211 − 311) cm 5 Zo nwU© ^mJ OmVmo.

7. 1 + 2 + 3 + 4 + 5 + 6 = 21

8. 1200 én¶o

9. 3050

10. 166833-18 = 166815.
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20Voc§JmZm emgZmìXmao ‘mo’$V {dVaU 2019-20

nmR>çH«$‘nmR>çH«$‘nmR>çH«$‘nmR>çH«$‘nmR>çH«$‘

(i) Playing with numbers
* gm‘mÝ¶ {dYmZmÀ¶m énmV 2 Am{U 3 A§H$s g§»¶m [b{hUo, Am{U g‘OUo.

(100a + 10b + c) ¶oWo a, b, c \³V A§H$ (0-9) Am{U ¶m g§~§YrV
H$moS>çmV dmnabobo AmhoV (Ogo àíZmVrb H$moUË¶mhr Mma {H«$¶m dmnéZ
B§J«Or ‘wi AjamZo Xe©dwZ dJiboë¶m g§»¶m ‘m{hV H$aVo.)

* g§»¶m H$moS>o Am{U Ioi

n[a‘o¶ g§»¶m

g§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVr (50 VmgVmgVmgVmgVmg)

(i)  g§»¶mer Ioig§»¶mer Ioig§»¶mer Ioig§»¶mer Ioig§»¶mer Ioi

(ii)  n[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶m

(iii) dJ© g§»¶m, KZg§»¶m, dJ©‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi,
KZ, KZ‘wiKZ, KZ‘wiKZ, KZ‘wiKZ, KZ‘wiKZ, KZ‘wi

(ii) n[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶mn[a‘o¶ g§»¶m

* n[a‘o¶ g§»¶m JwUY‘©  (g‘mZVo ghrV).
* JwUY‘m©Mo dU©Z, JwUY‘m©Mr H¥$VkVm H$aÊ¶mMr nXmdbrÀ¶m gm‘mÝ¶

{dYmZmÀ¶m énmV dmna H$aUo.

* g§»¶m§Zm aofoda n[a‘o¶ g§»¶mZm Xe©{dUo.

* H$moUË¶mhr XmoZ n[a‘o¶ g§»¶o‘Ü¶o EH$ Xþgar n[a‘o¶ g§»¶m AgVo (‘wb V¶ma
H$aVm§Zm nmhmH$s, Oa AmnU XmoZ n[a‘o¶ g§»¶m KoVboë¶m AgVm Á¶mnwU©
g§»¶oMm doJio Amho. ¶m g§X^m©V Ë¶m ‘Ü¶o Agboë¶m OmñVrV OmñV g§»¶m
‘m{hV H$am.)

* n[a‘o¶ g§»¶m§Zm Xem§e g§»¶oÀ¶m énmV Xe©{dUo Ë¶mMà‘mUo CbQ> (10,
100, ....nojm doJio N>oX)

* n[a‘o¶ g§»¶oda {H«$¶mMo EH$ÌrH$aU

* n[a‘o¶ g§»¶mda emãXrH$ àíZ (gd© {H«$¶m)
* em{ãXH$ àíZ (‘moR>o VH©$, gd© {H«$¶m, ¶moOZog{hV Ogo joÌ\i )

(iii) dJ© g§»¶m, KZg§»¶m, dJ©‘wi, KZ, KZ‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi, KZ, KZ‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi, KZ, KZ‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi, KZ, KZ‘wi,dJ© g§»¶m, KZg§»¶m, dJ©‘wi, KZ, KZ‘wi,
* dJ© g§»¶m Am{U KZ‘wi
* 4 A§H$mnojm OmñV ZgUmè¶m  b)2 nojm OmñV Xem§e ZgUmè¶m g§»¶mMo

Ad¶d nÜXVrZo qH$dm ^mJmH$ma nÜXVrMm dmna H$aUo.SCERT T
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(i) KVm§H$ Am{U KmV

• n¥wUmªH$ KmVm§H$

* KmVm§H$mMo {Z¶‘ g§nwU© KVmgmo~V

* g§»¶mMo à‘m{UH$ én

{~OJ{UV{~OJ{UV{~OJ{UV{~OJ{UV{~OJ{UV  (20 VmgVmgVmgVmgVmg)

(i) KmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmVKmVm§H$ Am{U KmV

(ii) ~¡{OH$ nXmdbr~¡{OH$ nXmdbr~¡{OH$ nXmdbr~¡{OH$ nXmdbr~¡{OH$ nXmdbr

(iii) EH $ m  MbmVrb a of r¶EH $ m  MbmVrb a of r¶EH $ m  MbmVrb a of r¶EH $ m  MbmVrb a of r¶EH $ m  MbmVrb a of r¶
g‘rH $aUg‘rH $aUg‘rH $aUg‘rH $aUg‘rH $aU (ii) ~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr~¡OrH$ nXmdbr

* ~¡{OH$ nXmdbrMm JwUmH$ma (ghJwUH$ nwUmªH$ Agm¶bm nm{hOo.)
* H$mhr gm‘mÝ¶ MwH$m (CXm. 2 + x ≠ 2x, 7x + y ≠ 7xy )
* gm‘mÝ¶Vm (a ± b)2 = a2 ± 2ab + b2, a2 − b2 = (a − b) (a +

b)
* g‘mZVoMr ^w‘rVr¶ nS>VmiUr / VnmgUr

* Ad¶d nmS>Uo  (gmÜ¶m g§X^m©V \³V)
* gm‘mÝ¶ Ad¶d ~mhoa H$mTw>Z Ad¶d nmS>Uo.

* nXm§Mo JQ> nmSw>Z Ad¶d nmS>Uo.

* g‘mZVoMm dmna H$éZ Ad¶d nmS>Uo

* (x + a) (x + a) À¶m énmVrb Ad¶d

* ~¡{OH$ nXmdbtMm ^mJmH$ma

(iii) EH$m MbmVrb aofr¶ g‘rH$aUEH$m MbmVrb aofr¶ g‘rH$aUEH$m MbmVrb aofr¶ g‘rH$aUEH$m MbmVrb aofr¶ g‘rH$aUEH$m MbmVrb aofr¶ g‘rH$aU

* EH$m MbmVrb g§X^©Xeu aofr¶ g‘rH$aU gmoS>{dUo Á¶m JwUmH$ma Am{U
^mJmH$ma ¶mMm g‘mdoe AgVmo (empãXH$)

* à‘mUmÀ¶m gmhmæ¶mZo ametMr VwbZm

* g§¶w³V JwUmoËVa - empãXH$ àíZ

* nm¶Wm Jmoar¶Z {ÌHw$Q> nm¶WmJmoagÀ¶m qgÜXVm§Mr VnmgUr

* KZ g§»¶m Am{U KZ‘wi (3 A§H$s g§»¶ogmR>r \³V Ad¶d nÜXVrZo ).

* H§$gmMm dma

*  BODMAS {Z¶‘mMm dmna H$éZ H§$gmbm g§{jßV H$aUo.
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(iii)

(i) Mm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZm

* Mm¡H$moZ Am{U Ë¶mÀ¶m JwUY‘m©Mr COiUr

* Mm¡H$moZmMr aMZm ho {Xbo AgVm.

* Mma ~mOw Am{U EH$ H$moZ

* Mma ~mOw Am{U VrZ H$U©

* XomZ bJVÀ¶m ~mOw, VrZ H$moZ

* VrZ ~mOw Am{U XomZ H$U©

* Ë¶m‘Yrb VrZ ~mOw XmoZ H$moZ {Xb§ AgVm.

* XmoZ H$U© {Xboë¶m {deof Mm¡H$moZm§À¶m àH$maMr aMZm H$aUo

^ w‘rVr^ w‘rVr^ w‘rVr^ w‘rVr^ w‘rVr (40 VmgVmgVmgVmgVmg)

(i) Mm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZmMm ¡H $ mZmMr aMZm
(ii) 3-D bmbmbmbmbm 2D ‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo
(iii) ^w‘rVr¶ AmH¥ $Ë¶m §Zm^w‘rVr¶ AmH¥ $Ë¶m §Zm^w‘rVr¶ AmH¥ $Ë¶m §Zm^w‘rVr¶ AmH¥ $Ë¶m §Zm^w‘rVr¶ AmH¥ $Ë¶m §Zm

(ii) 3-D bmbmbmbmbm 2D ‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo‘Ü¶o Xe©{dUo

• {MÌmg dñVwgmo~V OmoS>r bmdm Am{U AmoiIm [H$R>rU Amho CXm. KÅ>o 2-D
Am{U3-D AmH$mamg OmoS>m ( 2nojm OmñV Zmhr)].

* 2-D dñVw§Mr Xe©dUwH$ 3-D dñVw ‘Ü¶o Am¶gr‘oQ´>rH$ Mm Cn¶moJ H$éZ

* {eam|q~Xþ H$S>m Am{U ~mOw ¶m§Mr ‘moOUr H$éZ gnmQ> n¥ð>^mJ Agboë¶m 3-D
AmH¥$VrgmR>r Am¶ba g§~§YmMm nS>Vmim H$am (KZ, Am¶VO, {ÌH$moUr¶
{na°{‘S>, {MVr Amm{U {na°{‘S>)

* Q>³Ho$dmar, Z\m Am{U VmoQ>m AZmdí¶H$ IM©, gwQ>, H$a, ¶mda AmYmarV
àíZ Á¶m‘Ü¶o Cn¶moOZ Amho. (n¶m©¶r H$m‘H$mO)

* gaiì¶mO Am{U MH«$dmT> ì¶mOm‘Yrb \aH$ (Xadfu H$mTw>Z 3 df© n¶ªV
qH$dm ghm‘{hUo \³V 3 nm¶è¶m n¶ªV) MH«$dmT> ì¶mOmgmR>r gwÌmH$S>o ¶oD$Z
Z‘wÝ¶mìXmao Am{U Ë¶mMm Cn¶moJ gmÜ¶m àíZmgmR>r H$aUo.

*  àË¶j à‘mU - gmYr Am{U gai empãXH$ àíZ

ì¶ñV à‘mU - gmYo Am{U gai empãXH$ àíZ

* ì¶ñV à‘mUmdarb {‘l àíZ

 * doi Am{U A§Va gmYo Am{U gai empãXH$ àíZ
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(iii)

dma §d maVmdma §d maVmdma §d maVmdma §d maVmdma §d maVm (15 VmgVmgVmgVmgVmg)

gmaUr Am{U AmboIgmaUr Am{U AmboIgmaUr Am{U AmboIgmaUr Am{U AmboIgmaUr Am{U AmboI

dma §dmaVm gmaUr Am{U AmboIdma §dmaVm gmaUr Am{U AmboIdma §dmaVm gmaUr Am{U AmboIdma §dmaVm gmaUr Am{U AmboIdma §dmaVm gmaUr Am{U AmboI

* Ag§J«hrV gm‘J«rMm ‘Ü¶, ‘Ü¶H$ Am{U ~hþbwH$mMr COiUr

* {dMbZ nÜXVrZo ‘Ü¶ H$mT>Uo.

* 0 g§J«hrV ‘m{hVrMr Amdí¶H$Vm Am{U dmd

* dma§dmaVm {dVaUmMr gmaUr V¶ma H$aUo

* g§{MV dma§dmaVm {dVaUmMr gmaUr

* dma§dmaVm AmboI(ñV§^mboI, dma§dmVa ~hþ^wOr, dma§dmaVm dH«$, g§{MV
dma§dmaVm dH«$)

Mensuration (15 hrs)

(i) Area of Plain
Figures

(ii) Surface areas

and Volumes

(i) àV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\iàV{b¶ AmH¥$Ë¶m§Mo joÌ\i
* hoamZÀ¶m gwÌmdéZ {ÌH$moUmMo joÌ\i Am{U Mm¡H$moZmMo joÌ\i H$mT>Ê¶mgmR>r

Ë¶mMo Cn¶moOZ
• g‘b§~ Mm¡H$moZmMo joÌ\i
• Mm¡H$moZmMo joÌ\i Am{U BVa ~hþ^wOr
• dVw©imMo joÌ\i Am{U dVw©imH$ma añVm

(ii) KZmÀ¶m n¥ï>^mJmMo Am¶VOmMo joÌ\iKZmÀ¶m n¥ï>^mJmMo Am¶VOmMo joÌ\iKZmÀ¶m n¥ï>^mJmMo Am¶VOmMo joÌ\iKZmÀ¶m n¥ï>^mJmMo Am¶VOmMo joÌ\iKZmÀ¶m n¥ï>^mJmMo Am¶VOmMo joÌ\i
• Am¶VOmMo joÌ\i
• KZ\imMr H$ënZm, ‘wb^wV EH$H$mMm dmna H$éZ KZ\i H$mT>Uo.
• Am¶VmOmMo KZ\i

(iii) ^w{‘Vr¶ AmH¥$Ë¶m emoYwZ H$mT>Uo^w{‘Vr¶ AmH¥$Ë¶m emoYwZ H$mT>Uo^w{‘Vr¶ AmH¥$Ë¶m emoYwZ H$mT>Uo^w{‘Vr¶ AmH¥$Ë¶m emoYwZ H$mT>Uo^w{‘Vr¶ AmH¥$Ë¶m emoYwZ H$mT>Uo
* EH$én AmH¥$Ë¶m
* gma»¶m AmH¥$Ë¶m
* ^w‘rVr¶ AmH¥$Ë¶m‘Yrb Ogo {ÌH$moU, Mm¡H$moZ Am{U dVw©i ‘Yrb g‘‘rVr
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(viii)(ix)

nmR>ç nwñVH$s à‘mU ho {dÚmÏ¶mªg H$m¶ ‘m{hV Agmdo Am{U Vo H$m¶ Ho$bonmR>ç nwñVH$s à‘mU ho {dÚmÏ¶mªg H$m¶ ‘m{hV Agmdo Am{U Vo H$m¶ Ho$bonmR>ç nwñVH$s à‘mU ho {dÚmÏ¶mªg H$m¶ ‘m{hV Agmdo Am{U Vo H$m¶ Ho$bonmR>ç nwñVH$s à‘mU ho {dÚmÏ¶mªg H$m¶ ‘m{hV Agmdo Am{U Vo H$m¶ Ho$bonmR>ç nwñVH$s à‘mU ho {dÚmÏ¶mªg H$m¶ ‘m{hV Agmdo Am{U Vo H$m¶ Ho$bo
nm{hOo ¶m~ÔbMo ñnï> {dYmZ AmhoV.nm{hOo ¶m~ÔbMo ñnï> {dYmZ AmhoV.nm{hOo ¶m~ÔbMo ñnï> {dYmZ AmhoV.nm{hOo ¶m~ÔbMo ñnï> {dYmZ AmhoV.nm{hOo ¶m~ÔbMo ñnï> {dYmZ AmhoV.

Imbrb àH$mamÀ¶m AmYmamdéZ AmnU nwñVmH$s à‘mUmMr H$ënZm ‘m§S>br Amho.Imbrb àH$mamÀ¶m AmYmamdéZ AmnU nwñVmH$s à‘mUmMr H$ënZm ‘m§S>br Amho.Imbrb àH$mamÀ¶m AmYmamdéZ AmnU nwñVmH$s à‘mUmMr H$ënZm ‘m§S>br Amho.Imbrb àH$mamÀ¶m AmYmamdéZ AmnU nwñVmH$s à‘mUmMr H$ënZm ‘m§S>br Amho.Imbrb àH$mamÀ¶m AmYmamdéZ AmnU nwñVmH$s à‘mUmMr H$ënZm ‘m§S>br Amho.

J{UVmMo àíZ gmoS>{dÊ¶mgmR>r H$ënZm Am{U nÜXVrMm dmnaJ{UVmMo àíZ gmoS>{dÊ¶mgmR>r H$ënZm Am{U nÜXVrMm dmnaJ{UVmMo àíZ gmoS>{dÊ¶mgmR>r H$ënZm Am{U nÜXVrMm dmnaJ{UVmMo àíZ gmoS>{dÊ¶mgmR>r H$ënZm Am{U nÜXVrMm dmnaJ{UVmMo àíZ gmoS>{dÊ¶mgmR>r H$ënZm Am{U nÜXVrMm dmna

àíZ gmoS>{dÊ¶mMm nm¶è¶màíZ gmoS>{dÊ¶mMm nm¶è¶màíZ gmoS>{dÊ¶mMm nm¶è¶màíZ gmoS>{dÊ¶mMm nm¶è¶màíZ gmoS>{dÊ¶mMm nm¶è¶m

* àíZ dmMUo

* gd© àH$mamMr ‘m{hVr / gm‘J«r AmoiIUo

* g§~§YrV ‘m{hVr doJir H$aUo.

* ‘m§S>bobr H$ënZm g‘OUo.

* nÜXVrMr {ZdS>

* àíZ gmoS>{dUo

J§ wVmJw §VJ§ wVmJw §VJ§ wVmJw §VJ§ wVmJw §VJ§ wVmJw §V

* àíZm§Mr Jw§VmJw§V ¶m da {Z ©̂a amhVo.

* AZwg§YmZ H$aZo - AZwg§YmZmÀ¶gm {d^mJmV ì¶m»¶oà‘mUo

* àíZmVrb {H«$¶mMr g§»¶m

* àíZmVrb nm¶è¶m§Mr g§»¶m

* n«íZmVrb Amdí¶H$ g§X^m©Mm CbJS>m H$aUo.

* àíZmVrb nÜXVrMm àH$ma

2 .2 .2 .2 .2 . ({dMma gmaUr ) ‘wÔ¶mMr {gÜXVm …({dMma gmaUr ) ‘wÔ¶mMr {gÜXVm …({dMma gmaUr ) ‘wÔ¶mMr {gÜXVm …({dMma gmaUr ) ‘wÔ¶mMr {gÜXVm …({dMma gmaUr ) ‘wÔ¶mMr {gÜXVm …

* {d{dY nm¶è¶m‘Yrb {dMma gmaUr

* J{UVr¶ gm‘mÝ¶ {dYmZ ~Z{dUo, Am{U VH©$ H$mT>Uo, Am{U  g‘OUo.

* g‘OZo Am{U nÜXVrÀ¶m XmofmMo {ZamH$aU H$aUo.

* VmH$s©H$ dmXmMr VnmgUr H$aUo.

nmR>çH«$‘ nwñVH$s à‘mUnmR>çH«$‘ nwñVH$s à‘mUnmR>çH«$‘ nwñVH$s à‘mUnmR>çH«$‘ nwñVH$s à‘mUnmR>çH«$‘ nwñVH$s à‘mU
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* {gÜXVoMm CÔoe g‘OUo

* AmJ‘Z Am{U {ZJ‘Z VH$m©Mm dmna

* J{UVr¶ AZw‘mZmMr H$gmoQ>r

nañVa g§~§YnañVa g§~§YnañVa g§~§YnañVa g§~§YnañVa g§~§Y

* J{UVr¶ nXmdbr {b{hUo Am{U dmMUo Ogo

3+4=7

* JUrVmÀ¶m nXmdë¶m ~Z{dUo.

* J{UVr¶ ¶moOZm Amnë¶m eãXmV ñnï> H$aUo Ogo

Mm¡ag hr ~§X AmH¥$Vr Amho Á¶mÀ¶m Mma ~mOw Am{U Mma H$moZ g‘mZ AmhoV.

* J{UVr¶ nÜXVr g‘mOdUo Ogo, XmoZ A§H$s ~oaOo‘Ü¶o n[hë¶m§Xm A§H$ EH$‘ ñWmZr {‘idwZ Z§Va
A§H$mg Xe‘ ñWmZr {‘idwZ hmVÀ¶mbm ‘ZmV YéZ H$aUo.

* J{UVr¶ VH©$ g‘mOdwZ gm§JUo

g§~§Y - AZwg§YmZg§~§Y - AZwg§YmZg§~§Y - AZwg§YmZg§~§Y - AZwg§YmZg§~§Y - AZwg§YmZ

* J{UVr¶ àXoemVrb H$ënZmMo g§~§Y CXm. JwUmH$mamMr ~oarO nwU© ^mJmÀ¶m JwUmoËVamer
^mJmH$mamer Z‘wZo Am{U g‘‘rVr ‘mnZm§Mr OmJm

* {ZË¶ {OdZmer g§~§Y ~Z{dUo.

* J{UVmMm {d{dY {df¶m§er g§~§Y OmoS>Uo.

* doJdoJi¶m J{UVr¶ àXoemMm H$ënZoMm g§~§Y OmoS>o. Ogo  ‘m{hVr hmVmiUo, A§H$J{UVr¶ Am{U
OmJm

* n¶m©¶r nÜXVrMm H$ënZmer g§~§Y OmoS>Uo.

Ñî¶ {XgUo Am{U àXe©ZÑî¶ {XgUo Am{U àXe©ZÑî¶ {XgUo Am{U àXe©ZÑî¶ {XgUo Am{U àXe©ZÑî¶ {XgUo Am{U àXe©Z

* V³Ë¶mVrb ‘m{hVr gm‘J«r Mm AW© gm§JUo Am{U dmMZo g§»¶m aofm, {MÌmboI, ñV§̂ mboI, 2 -S>r.
AmH¥$Ë¶m, 3-S>r AmH¥$Ë¶m {MÌ

* V³Vm ~Z{dZo, g§»¶m aofm, {MÌmboI, ñV§̂ mboI {MÌ

3
4
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