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lr. àm.{d.H$mZmZlr. àm.{d.H$mZmZlr. àm.{d.H$mZmZlr. àm.{d.H$mZmZlr. àm.{d.H$mZmZ

J{UV Am{U g§p»`H$s {d^mJ, {dÚmnrR> h¡Ðm~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$
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lr .Or .AmZ §V m a o È > rl r .Or .AmZ §V m a o È > rl r .Or .AmZ §V m a o È > rl r .Or .AmZ §V m a o È > rl r .Or .AmZ §V m a o È > r
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l r .n r .S > r .Ec.JUnmB ©  e‘m ©l r .n r .S > r .Ec.JUnmB ©  e‘m ©l r .n r .S > r .Ec.JUnmB ©  e‘m ©l r .n r .S > r .Ec.JUnmB ©  e‘m ©l r .n r .S > r .Ec.JUnmB ©  e‘m ©
Eg .E .O rEMEg,P m‘ rgV mn w a ,‘ m {ZH o íd a  ZJa ,h ¡ Ð m~ m XEg.E .O rEMEg,P m‘ rgV mn w a ,‘ m {ZH o íd a  ZJa ,h ¡ Ð m~ m XEg.E .O rEMEg,P m‘ rgV mn w a ,‘ m {ZH o íd a  ZJa ,h ¡ Ð m~ m XEg.E .O rEMEg,P m‘ rgV mn w a ,‘ m {ZH o íd a  ZJa ,h ¡ Ð m~ m XEg.E .O rEMEg,P m‘ rgV mn w a ,‘ m {ZH o íd a  ZJa ,h ¡ Ð m~ m X

lr.E‘. am‘mZ wO §Z o¶ w ëb wlr.E‘. am‘mZ wO §Z o¶ w ëb wlr.E‘. am‘mZ wO §Z o¶ w ëb wlr.E‘. am‘mZ wO §Z o¶ w ëb wlr.E‘. am‘mZ wO §Z o¶ w ëb w
à m Ü¶ mnH, emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX , Am a .Am a . {Oëh mà m Ü¶ mnH, emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX , Am a .Am a . {Oëh mà m Ü¶ mnH, emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX , Am a .Am a . {Oëh mà m Ü¶ mnH, emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX , Am a .Am a . {Oëh mà m Ü¶ mnH, emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX , Am a .Am a . {Oëh m

lr.X þJm ©amO w d oZ wlr.X þJm ©amO w d oZ wlr.X þJm ©amO w d oZ wlr.X þJm ©amO w d oZ wlr.X þJm ©amO w d oZ w
Eg.E .¶ w n rEg,Aëbd mS > m ,M o d o ëb m  ‘ § S >i , A m a .A m a . {Oëh mEg.E.¶ w n rEg,Aëbd mS > m ,M o d o ëb m  ‘ § S >i , A m a .A m a . {Oëh mEg.E.¶ w n rEg,Aëbd mS > m ,M o d o ëb m  ‘ § S >i , A m a .A m a . {Oëh mEg.E.¶ w n rEg,Aëbd mS > m ,M o d o ëb m  ‘ § S >i , A m a .A m a . {Oëh mEg.E.¶ w n rEg,Aëbd mS > m ,M o d o ëb m  ‘ § S >i , A m a .A m a . {Oëh m

lr.E‘. am‘m M °a rlr.E‘. am‘m M °a rlr.E‘. am‘m M °a rlr.E‘. am‘m M °a rlr.E‘. am‘m M °a r
à m Ü¶ mnH,emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX ,  A m a .A m a . {Oëh mà m Ü¶ mnH,emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX ,  A m a .A m a . {Oëh mà m Ü¶ mnH,emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX ,  A m a .A m a . {Oëh mà m Ü¶ mnH,emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX ,  A m a .A m a . {Oëh mà m Ü¶ mnH,emgH $ s¶ AÜ¶ mnH $  {dÚmb¶, {dH « $ m~ mX ,  A m a .A m a . {Oëh m

lr.nr.A °Zm oW r a o È > rlr.nr.A °Zm oW r a o È > rlr.nr.A °Zm oW r a o È > rlr.nr.A °Zm oW r a o È > rlr.nr.A °Zm oW r a o È > r
‘ w .A.g § o . {nQ > a  h m¶ñH wb Ama.EZ.n o Q > m .Z o ëbm o a  {Oëhm‘ w .A.g § o . {nQ > a  h m¶ñH wb Ama.EZ.n o Q > m .Z o ëbm o a  {Oëhm‘ w .A.g § o . {nQ > a  h m¶ñH wb Ama.EZ.n o Q > m .Z o ëbm o a  {Oëhm‘ w .A.g § o . {nQ > a  h m¶ñH wb Ama.EZ.n o Q > m .Z o ëbm o a  {Oëhm‘ w .A.g § o . {nQ > a  h m¶ñH wb Ama.EZ.n o Q > m .Z o ëbm o a  {Oëhm

lr. S >m ° . E. am‘~m~ wlr. S > m ° . E. am‘~m~ wlr. S > m ° . E. am‘~m~ wlr. S > m ° . E. am‘~m~ wlr. S > m ° . E. am‘~m~ w
à m Ü¶ mnH, emgH $ s¶ grQ > r B © ,  da § JbàmÜ¶ mnH, emgH $ s¶ grQ > r B © ,  da § JbàmÜ¶ mnH, emgH $ s¶ grQ > r B © ,  da § JbàmÜ¶ mnH, emgH $ s¶ grQ > r B © ,  da § JbàmÜ¶ mnH, emgH $ s¶ grQ > r B © ,  da § Jb

lr. S >m ° . n § wZS >bm a‘ oelr. S >m ° . n § wZS >bm a‘ oelr. S >m ° . n § wZS >bm a‘ oelr. S >m ° . n § wZS >bm a‘ oelr. S >m ° . n § wZS >bm a‘ oe
àmÜ¶ mnH, emgH $ s¶ Am¶EEgB © ,  Z o ëb m o aà m Ü¶ mnH, emgH $ s¶ Am¶EEgB © ,  Z o ëb m o aà m Ü¶ mnH, emgH $ s¶ Am¶EEgB © ,  Z o ëb m o aà m Ü¶ mnH, emgH $ s¶ Am¶EEgB © ,  Z o ëb m o aà m Ü¶ mnH, emgH $ s¶ Am¶EEgB © ,  Z o ëb m o a

lr.S > r . ‘Zm ohalr.S > r . ‘Zm ohalr.S > r . ‘Zm ohalr.S > r . ‘Zm ohalr.S > r . ‘Zm oha
Eg.E.O o S > n rEMEg.,~ « m åô‘n o ëb r ,  V mS > d m B ©  ‘ § S >i {ZOm‘~mX {Oëh mEg.E.O o S > n rEMEg.,~ « m åô‘n o ëb r ,  V mS > d m B ©  ‘ § S >i {ZOm‘~mX {Oëh mEg.E.O o S > n rEMEg.,~ « m åô‘n o ëb r ,  V mS > d m B ©  ‘ § S >i {ZOm‘~mX {Oëh mEg.E.O o S > n rEMEg.,~ « m åô‘n o ëb r ,  V mS > d m B ©  ‘ § S >i {ZOm‘~mX {Oëh mEg.E.O o S > n rEMEg.,~ « m åô‘n o ëb r ,  V mS > d m B ©  ‘ § S >i {ZOm‘~mX {Oëh m

g §nmXH$ $g §nmXH$ $g §nmXH$ $g §nmXH$ $g §nmXH$ $
lr.àm. p ìh. {edm a m‘àgmXlr.àm. p ìh. {edm a m‘àgmXlr.àm. p ìh. {edm a m‘àgmXlr.àm. p ìh. {edm a m‘àgmXlr.àm. p ìh. {edm a m‘àgmX

{Zd ¥ ËV, g § p»¶H $ s  J {UV {d^mJ Cñ‘m {Z¶m {dÚm {nR > ,  h ¡ Ð m~ mX{Zd ¥ ËV, g § p»¶H $ s  J {UV {d^mJ Cñ‘m {Z¶m {dÚm {nR > ,  h ¡ Ð m~ mX{Zd ¥ ËV, g § p»¶H $ s  J {UV {d^mJ Cñ‘m {Z¶m {dÚm {nR > ,  h ¡ Ð m~ mX{Zd ¥ ËV, g § p»¶H $ s  J {UV {d^mJ Cñ‘m {Z¶m {dÚm {nR > ,  h ¡ Ð m~ mX{Zd ¥ ËV, g § p»¶H $ s  J {UV {d^mJ Cñ‘m {Z¶m {dÚm {nR > ,  h ¡ Ð m~ mX
lr.àm.EZ.grEM.nÅ > m^r a m‘mMm¶ ©b wl r .àm.EZ.grEM.nÅ > m^r a m‘mMm¶ ©b wl r .àm.EZ.grEM.nÅ > m^r a m‘mMm¶ ©b wl r .àm.EZ.grEM.nÅ > m^r a m‘mMm¶ ©b wl r .àm.EZ.grEM.nÅ > m^r a m‘mMm¶ ©b w

{Zd ¥ ËV Z °ebZ BÝgrQ w > Q >  Am ° ’ $  Q > o ³Z m oc m °O r{Zd ¥ ËV Z °ebZ BÝgrQ w > Q >  Am ° ’ $  Q > o ³Z m oc m °O r{Zd ¥ ËV Z °ebZ BÝgrQ w > Q >  Am ° ’ $  Q > o ³Z m oc m °O r{Zd ¥ ËV Z °ebZ BÝgrQ w > Q >  Am ° ’ $  Q > o ³Z m oc m °O r{Zd ¥ ËV Z °ebZ BÝgrQ w > Q >  Am ° ’ $  Q > o ³Z m oc m °O r   da §Jbda §Jbda §Jbda §Jbda §Jb

lr.H o $  ~ « m÷¶mlr.H o $  ~ « m÷¶mlr.H o $  ~ « m÷¶mlr.H o $  ~ « m÷¶mlr.H o $  ~ « m÷¶m
{Zd ¥ ËV à mÜ¶ mnH, EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .{Zd ¥ ËV à mÜ¶ mnH, EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .{Zd ¥ ËV à mÜ¶ mnH, EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .{Zd ¥ ËV à mÜ¶ mnH, EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .{Zd ¥ ËV à mÜ¶ mnH, EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .

lr .à m o .  {edm a m‘màgmXlr.àm o .  {edm a m‘màgmXlr.àm o .  {edm a m‘màgmXlr.àm o .  {edm a m‘màgmXlr.àm o .  {edm a m‘màgmX
àmÜ¶ mnH $ ,g m § p »¶H $  {d^mJ EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .à mÜ¶ mnH $ ,g m § p »¶H $  {d^mJ EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .à mÜ¶ mnH $ ,g m § p »¶H $  {d^mJ EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .à mÜ¶ mnH $ ,g m § p »¶H $  {d^mJ EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .à mÜ¶ mnH $ ,g m § p »¶H $  {d^mJ EggrB ©A m aQ > r ,  h ¡ Ð m~ mX Am § .à .

S > m ° . Or.Eg.EZ. ‘ wVu ({Zd ¥Î m)S > m ° . Or.Eg.EZ. ‘ wVu ({Zd ¥Î m)S > m ° . Or.Eg.EZ. ‘ wVu ({Zd ¥Î m)S > m ° . Or.Eg.EZ. ‘ wVu ({Zd ¥Î m)S > m ° . Or.Eg.EZ. ‘ wVu ({Zd ¥Î m)
J {UV {d^mJ, a mOh Ama .Eg.Ama .H o $ .A m a .Am a .H $ m °c oO , ~ m o ã~ rc rJ {UV {d^mJ, a mOh Ama .Eg.Ama .H o $ .A m a .Am a .H $ m °c oO , ~ m o ã~ rc rJ {UV {d^mJ, a mOh Ama .Eg.Ama .H o $ .A m a .Am a .H $ m °c oO , ~ m o ã~ rc rJ {UV {d^mJ, a mOh Ama .Eg.Ama .H o $ .A m a .Am a .H $ m °c oO , ~ m o ã~ rc rJ {UV {d^mJ, a mOh Ama .Eg.Ama .H o $ .A m a .Am a .H $ m °c oO , ~ m o ã~ rc r

lr.E. nÙZm^Zlr.E. nÙZm^Zlr.E. nÙZm^Zlr.E. nÙZm^Zlr.E. nÙZm^Z
{Zd ¥ Î m  EM.T > r .Am o .J {UV, ‘hma mUr ‘hm {dÚmc¶, n o Ô mn w a‘{Zd ¥ Î m  EM.T > r .Am o .J {UV, ‘hma mUr ‘hm {dÚmc¶, n o Ô mn w a‘{Zd ¥ Î m  EM.T > r .Am o .J {UV, ‘hma mUr ‘hm {dÚmc¶, n o Ô mn w a‘{Zd ¥ Î m  EM.T > r .Am o .J {UV, ‘hma mUr ‘hm {dÚmc¶, n o Ô mn w a‘{Zd ¥ Î m  EM.T > r .Am o .J {UV, ‘hma mUr ‘hm {dÚmc¶, n o Ô mn w a‘

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

[ agm og ©  ng ©Z, Eg.gr.B © .Ama.Q > r . h ¡ Ð m~mX, Am § .à.[agm og ©  ng ©Z, Eg.gr.B © .Ama.Q > r . h ¡ Ð m~mX, Am § .à.[agm og ©  ng ©Z, Eg.gr.B © .Ama.Q > r . h ¡ Ð m~mX, Am § .à.[agm og ©  ng ©Z, Eg.gr.B © .Ama.Q > r . h ¡ Ð m~mX, Am § .à.[agm og ©  ng ©Z, Eg.gr.B © .Ama.Q > r . h ¡ Ð m~mX, Am § .à.
lr.H o $ .H o $ . p ìh. am¶ wc wlr.H o $ .H o $ . p ìh. am¶ wc wlr.H o $ .H o $ . p ìh. am¶ wc wlr.H o $ .H o $ . p ìh. am¶ wc wlr.H o $ .H o $ . p ìh. am¶ wc w

c o ³Maa ,Am¶EEgE’ $ ,  ‘gm~ Q > ° H $ ,  h ¡ Ð m~ mXc o ³Maa ,Am¶EEgE’ $ ,  ‘gm~ Q > ° H $ ,  h ¡ Ð m~ mXc o ³Maa ,Am¶EEgE’ $ ,  ‘gm~ Q > ° H $ ,  h ¡ Ð m~ mXc o ³Maa ,Am¶EEgE’ $ ,  ‘gm~ Q > ° H $ ,  h ¡ Ð m~ mXc o ³Maa ,Am¶EEgE’ $ ,  ‘gm~ Q > ° H $ ,  h ¡ Ð m~ mX

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`
 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 $‘ma Xdo lr. hm{Z’$ nm{Zdmblr. hm{Z’$ nm{Zdmblr. hm{Z’$ nm{Zdmblr. hm{Z’$ nm{Zdmblr. hm{Z’$ nm{Zdmb    lr. Am{ef Mm ¡aS >r¶m   lr. Am{ef Mm ¡aS >r¶m   lr. Am{ef Mm ¡aS >r¶m   lr. Am{ef Mm ¡aS >r¶m   lr. Am{ef Mm ¡aS >r¶m

{dÚm ^dZ gmogm`Q>r, [agmog© goÝQ>a, CX`nwa, amOñWmZ
     lr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmblr.eaZ Jmonmb Hw $‘mar E‘.AM©Zm     lr nr.{Ma§OrdrHw $‘mar E‘.AM©Zm     lr nr.{Ma§OrdrHw $‘mar E‘.AM©Zm     lr nr.{Ma§OrdrHw $‘mar E‘.AM©Zm     lr nr.{Ma§OrdrHw $‘mar E‘.AM©Zm     lr nr.{Ma§Ordr l r‘Vr {ZaOmlr‘Vr {ZaOmlr‘Vr {ZaOmlr‘Vr {ZaOmlr‘Vr {ZaOm

gm § p »¶H $  {d^mJ {díd {dÚmb¶ h ¡ Ð m~ mXg m § p »¶H $  {d^mJ {díd {dÚmb¶ h ¡ Ð m~ mXg m § p »¶H $  {d^mJ {díd {dÚmb¶ h ¡ Ð m~ mXg m § p »¶H $  {d^mJ {díd {dÚmb¶ h ¡ Ð m~ mXg m § p »¶H $  {d^mJ {díd {dÚmb¶ h ¡ Ð m~ mX      OrnrEg,grnrEc,A §~an o Q > , h ¡Ð~mX     OrnrEg,grnrEc,A §~an o Q > , h ¡Ð~mX     OrnrEg,grnrEc,A §~an o Q > , h ¡Ð~mX     OrnrEg,grnrEc,A §~an o Q > , h ¡Ð~mX     OrnrEg,grnrEc,A §~an o Q > , h ¡Ð~mX

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

‘amR>r AZwdmXmgmR>r g‘Ýd¶H$‘amR>r AZwdmXmgmR>r g‘Ýd¶H$‘amR>r AZwdmXmgmR>r g‘Ýd¶H$‘amR>r AZwdmXmgmR>r g‘Ýd¶H$‘amR>r AZwdmXmgmR>r g‘Ýd¶H$
lr.gaXma Y_|ÐqgJ Mhc,lr.gaXma Y_|ÐqgJ Mhc,lr.gaXma Y_|ÐqgJ Mhc,lr.gaXma Y_|ÐqgJ Mhc,lr.gaXma Y_|ÐqgJ Mhc,     Eg.E.
emgH$s` AÜ`mnH$ {dÚmb`, Am{Xbm~mX‘amR > r AZ wdmXH$‘amR > r AZ wdmXH$‘amR > r AZ wdmXH$‘amR > r AZ wdmXH$‘amR > r 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

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

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

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

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

amÁ¶ Aä¶mgH«$‘ ’«o$‘ dH©$  (SCF 2011)  Zo XmIdcocr J{UV {eH${dÊ¶mÀ¶m gXa
H$ënUog J{UVmÀ¶m XO}Xma H$mJXmda l‘H$m¡eë¶ {Z‘uV H$éZ amÁ¶mV J{UV {eH${dÊ¶mgmR>r
nmR>çnwñVH$ à‘mUmMr ‘m§S>Ur Ho$cr. gd© ^mdZm§Zm gmH$ma H$aÊ¶mMm à¶ËZ nmR>çnwñVH$mZo
Ho$cm Amho. Voc§JmZm amÁ¶ {dÚm n[aemoYZ g§ñWm (SCERT ) Amnë¶m amÁ¶m‘Yrc gd©
{eúmH$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$ (Voc§JmZm) Am{U {dÚm ^dZ gmogm¶Q>r CX¶nwa, amOñWmZ Á¶m§Zr ¶m
nmR>çnwñVH$mÀ¶m {dH$mgmgmR>r gmhæ¶Vm àYmZ Ho$cr. Ë¶m§Mo gwÜXm ‘r Am^mar Amho. ¶m
H$m‘mcm {Za§Va n[al‘mZo XOm©dmT>{dë¶m ~Ôc Vw‘Mo Am^mar AmhmoV.Vw‘À¶m ñnï>rH$aUmMo
Am{U gëë¶mMo Amåhr ‘Znwd©H$ ñdmJV H$aVmo.

ñWi : h¡Ðm~mX g§MmcH$
{XZm§H$ : 03 {S>g§§o~a 2012 SCERT, Voc§JmZm h¡Ðm~mX
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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 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$ Am{U ‘mÜ¶{‘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. TSSCERT 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.
l ¶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.

* a§{JV {MÌ, AmH¥$Ë¶m, dmMVm ¶oUmam AjamMm AmH$ma {ZíMrVnUo ‘wbm§Zm nmR>çm§e
pñdH$mamÊ¶mg Am{U nwñVH$m§Mr H$miOr KoÊ¶mg ‘XV {‘iVo.
n{hë¶m YS>çmV(1) dmñV{dH$ g§»¶m úmoÌ’$i g§»¶m nÜXVr Am{U An[a‘o¶ g§»¶m

AmhoV. {dÚmÏ¶mªZm n[a‘o¶ Am{U An{a‘o¶ g§»¶m aofoda Xe©{dcoë¶m {XgVmV. g§»¶ooMm H$mhr
B{Vhmg gwÜXm OmoS>cm Amho. CXm. {dÚmÏ¶mª‘Ü¶o CËgmh {Z‘m©U H$aUo. dmñV{dH$ g§»¶m§Zm
^m§oJmÀ¶m gmhæ¶mZo g§»¶maofoda Xe©{dÊ¶mZo n[a‘o¶ Am{U An[a‘o¶ g§»¶m§Zm AmoiIUo {dÚmÏ¶mªMr
H$ënZmeº$s, Am§VaÑï>rZcm doi {‘iwZ Xem§g g§»¶oÀ¶m {dñVmamgmR>r Cn¶moJr nS>Vo.

YS>m (2) ‘Ü¶o ~hþnXr Am{U Ad¶mÀ¶m {d^mOZmV {~OJ{UVmÀ¶m ‘wc ŵV ^mdZoMo
{dícofUË‘H$ dU©Z Ho$co. eof {gÜXm§V Ad¶d nÜXVrìXmao ~hþnXrÀ¶m Ad¶mg g‘OwZ
KoÊ¶mOmoJo n[aMrV Ho$co. dJ©~hþnXrcm Ad¶d nmS>Ê¶mZo ‘Yco nXm H$emgmR>r ‘moS>Ê¶mV
’$moS>Ê¶mV Amco. H$maUmgh ñnï> Ho$co. Aem n«H$mao ~¡{OH$ amerV g‘mZVoMm dmna H$éZ MMm©
H$aÊ¶mV Amcr. Ë¶mìXmao Ad¶d nmS>Ê¶mÀ¶m nÜXVrMm n«doe Pmcm.

ŵ‘rVr‘Ü¶oo 7 YS>o 3,4,7,8,11,12 ¶m nwñVH$mV R>odco Amho. ¶m gd© YS>çmV g‘ñ¶m§Zm
hoVw ~ÔcVoZo {dMma H$éZ Am§Va Ñï>rZo nmhUr H$éZ {ZË¶{OdZmVrc g§KQ>Zm§Zm g‘OwZ
KoÊ¶mgmR>r AZoH$ CXmhaUo n[aM¶ Ho$cm. {d{dY g‘Vc AmH¥$Ë¶m ‘Yrc g§~§Ymcm Vm{H©$H$nUo
{gÜXVoÀ¶m nÜXVr AmhoV. àmMrZ H$mimnmgwZ ŵ‘rVr {dH$mgrV Ho$ë¶m gmaIr àË¶oúmmV
g‘Vc ŵ‘rVr‘Ü¶o X Ecr‘|Q> ¶m ¶w³crS>À¶m J«§WmV {Xcoë¶m H¥$VrMr MMm© Ho$cr. aofm, Ho$mZ,
{ÌH$moU, MVw©̂ wO, dVw©i Am{U Ë¶mMo úmoÌ’$i Agcoë¶m YS>çmV {d{dY à‘o¶m§Zm H¥$VrÀ¶m
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énmV {gÜXm§VrH$aU Ho$ë¶mgmaIo Amho. ŵ‘rVr¶ AmH¥$Ë¶m§Zm ‘moOnÅ>r Am{U d¥ÎmcoIUrÀ¶m
gmhmæ¶mZo ŵ‘rVr¶ AmH¥$Ë¶m§Mr IMrVnUo aMZm H$aVm ¶oVo.

YS>m (5) {ZXoeZ ŵ‘rVrcm ¶w³crS>À¶m ŵ‘rVrMm Xþgam n¶m©¶ åhUwZ MMm©
H$aÊ¶mV Amcr. {~OJ{UVm gmaIoM ŵ‘rVrÀ¶m ^mdZm H$em àH$mao Om|S>çm§Zm H$em
àH$mao Xe©{dVm ¶oVo. ¶mg {dñVmamZo MMm© Ho$cr.

YS>m (9) ‘Ü¶o gmp»¶H$sMo ‘hËd g§J«hrV, Ag§J«hrV gm‘J«r Jmoim HaUo CXmhaUmÀ¶m
ñnï>rH$aUmZo {Xcoë¶m ‘m{hVrMo ‘Ü¶, ‘Ü¶H$, Am{U ~hþcH$mMr MMm© X¡Z§{XZ {OdZmVrc
àg§J KoD$Z H$aUo.

YS>m(14) g§̂ mì¶Vm hr nwU© Z{dZ YS>m Amho. ‘mÜ¶{‘H$ {dÚmÏ¶mªgmR>r hm Z{dZ
Amho. Am{U {d{dY {dñV¥V CXmhaUm§À¶m dmna H$éZ ¶m YS>çmÀ¶m n[aM¶ Ho$cm. {d{dY
úmoÌmV {ZË¶ {OdZmVrc AZoH$ nÜXVrMo gmoS>{dUo.

YS>m (10) n¥ð>̂ mJmMo úmoÌ’$i Am{U KZ’$imÀ¶m MM}déZ dH«$ n¥ð>mMo úmoÌ’$i
H$mT>Uo, EHw$U n¥ð>’$i Am{U X§S>JmocmMo KZ’$i e§H$, Jmoc, Ë¶m§À¶m KZdñVw‘Yrc g§~§Y
Ë¶m§À¶m KZ’$imdéZ Am{U ¶oUmè¶m gwÌmdéZ ¶mMr gwÜXm MMm© H$aÊ¶mV Amcr Amho.

YS>m (15) {dÚmÏ¶mªZm JUrVmMo {dYmZ H$m¶ Amho. ho g‘OÊ¶mgmR>r Am{U {d{dY
g§X^m©V J{UVmMo {dYmZo H$go {gÜX H$aVmV ¶m gmR>r J{UVmVrc {gÜXVm ‘XV H$aVo.
AmnU J¥hVH$, AmYmaVËd, AZw‘mZ Am{U à‘o¶ {gÜXVoÀ¶m {d{dY nm¶è¶m§Mm CXmhaUmÀ¶m
ñnï>rH$aVmMr MMm© Ho$cr.

H$moUË¶mhr nmR>çH«$‘mMm ¶eñdrnUm Ë¶mÀ¶m Aä¶mg H«$‘mda {Z ©̂a ZgwZ {eúmH$
Am{U {eH${dÊ¶mMr nÜXVrda {Z ©̂a AgVo. EH$mMm§Jë¶m nmR>çnwñVH$mMr {dÚmÏ¶mªVrc
JwUmË‘H$ ~XcmMr Amem ~miJVm ¶oV Zmhr. dJm©Vrc CÎm‘ {eúmU àUmcrM ’$º$
nmR>çH«$‘mV Z{dZ AW© XoD$Z ~XcmMr Amem H$é eH$Vmo. ¶mdéZ J{UV {eH${dUo
åhUOo ’$º$ Aä¶mgmVrc àíZ gmoS>{dUoM ZgwZ ‘wc ŵV ^mdZm§Zm g‘OÊ¶mìXmao g‘ñ¶m
gmoS>{dÊ¶mMo Z¡nwÊ¶ dmT>{dVo. ho g‘Oco nm{hOo. Agm ~Xc J{UV {eH$Ê¶mÀ¶m àUmcrV
¶oB©c Aer Amem ~iJVmo.

nmR>ç nwñVH$ {dH$mg g[‘VrnmR>ç nwñVH$ {dH$mg g[‘VrnmR>ç nwñVH$ {dH$mg g[‘VrnmR>ç nwñVH$ {dH$mg g[‘VrnmR>ç nwñVH$ {dH$mg g[‘VrSCERT T
ELA
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“emoY H$aÊ¶mMo Hw$Vwhþc ‘w»¶Vm chmZnUrM ~mhoa nS>VmVemoY H$aÊ¶mMo Hw$Vwhþc ‘w»¶Vm chmZnUrM ~mhoa nS>VmVemoY H$aÊ¶mMo Hw$Vwhþc ‘w»¶Vm chmZnUrM ~mhoa nS>VmVemoY H$aÊ¶mMo Hw$Vwhþc ‘w»¶Vm chmZnUrM ~mhoa nS>VmVemoY H$aÊ¶mMo Hw$Vwhþc ‘w»¶Vm chmZnUrM ~mhoa nS>VmV”
EH$ chmZ ‘wcJm à{gÜX J{UVemók H$gm ~Zcm?EH$ chmZ ‘wcJm à{gÜX J{UVemók H$gm ~Zcm?EH$ chmZ ‘wcJm à{gÜX J{UVemók H$gm ~Zcm?EH$ chmZ ‘wcJm à{gÜX J{UVemók H$gm ~Zcm?EH$ chmZ ‘wcJm à{gÜX J{UVemók H$gm ~Zcm?

lrZrdmg am‘mZwOZMo Z{dZ {df¶ {eH$Ê¶mMm Am§ZX H$Yr J‘mdcm Zmhr.
chmZnUrM Ë¶mMr à{V^m Am{U {dMmamgmaUr
gh{‘Ìmg ‘moR>çm ‘mUgm§Zm, {eúmH$m§Zm AmíM¶©
MH$sV Hoo$co. EHo${Xder dJm©V {eúmH$ A§H$J{UVm
‘Yrc {VZ Ho$itZm {VKm§V dmQ>ë¶mg àË¶oH$s
EH$ EH$ Ho$ir ¶oVo. gm§JwZ Ë¶mnmgwZ ̂ mJmamH$mam
À¶m {Z¶‘m§Zm gm§JrVco, Voìhm cJoM am‘mZwOZ
Zo ga EH$hr Ho$i EH$hr {dÚmÏ¶mªg Z dmQ>ë¶mg

AmVm àË¶oH$mg EH$ Ho$i ¶oVo H$m Ago
{dMmaco. åhUOo ewÝ¶m§Zr ewÝ¶mcm ̂ mJco
AgVm H$m hmoVo. ^mJmamVrc Xmofmcm
XmI{dco. Ë¶m§Zr Amnë¶m J{UVmMo
Hw$ecVoZo {H$VrVar {‘Ì ~Z{dco. EH$Xm Ë¶mÀ¶m daÀ¶m dJm©À¶m  {dÚmÏ¶mªZo
EH$ àíZ {dMmacm 7x y+ =  Am{U 11x y+ =  Agoc Va x
Am{U y” À¶m qH$‘Vr H$m¶ hmoVmV åhUwZ {dMmaco Voìhm cJoM x = 9
Am{U y = 4 Ago CÎma {Xco Am{U Ë¶mg AmíM¶©MH$sV H$oco. emioV
{eH$V AgVm§Zm emioV {Xcoco J¥hnmR> nwU© H$éZ Ë¶mcm AmdS>coë¶m
J{UVmV Z{dZ Z‘wZo V¶ma H$aV hmoVm.

lr{Zdmg A§æ¶Jma am‘mZwOZ lr{Zdmg A§æ¶Jma am‘mZwOZ lr{Zdmg A§æ¶Jma am‘mZwOZ lr{Zdmg A§æ¶Jma am‘mZwOZ lr{Zdmg A§æ¶Jma am‘mZwOZ ̂ maVmVrc EH$m ‘hmZ J{UVmVrc
Acm¡crH$ ~wÜXr‘mZ hmoVm. Vmo Vm{‘cZmSw>  ‘Yrc B§amoS>m ¶m Jmdr 22 {S>g|~a 1887 amoOr Jar~ Hy§$Qw>~mV Ë¶mMm
OÝ‘ Pmcm. ~mc ~wÜXr‘mZ Agcocm am‘mZwOZ Ë¶mÀ¶m d¶mÀ¶m 13 ì¶m dfu cmoZo {ÌH$moU‘rVr, 15 dfu
Ë¶mÀ¶m gh{‘Ì OmO© H$m°a Zo {chrcoë¶m ewÜX J{UV Cn¶moOrV J{UVmVrc AZoH$ {gÜXm§VmMo {dícofU H$éZ
g§{úmá nUo dU©U Ho$co. ¶mMo {dMma, {ZH$mcmg H$mJXmda {chrV Ago. hrM H$mJXmdarc à{V H$mhr H$mimZ§Va
am‘mZwOZMr à{V^m AmoiIUma ’«o$S> ZmoQ> ~w³g åhUwZ à{gÜX Pmco. Ë¶m§Zm g§àXm¶nUo ‘mZ Z {Xcm Var ‘Ðmg
{díd{dÚmX¶mZo Ë¶mMr Hw$ecVm AmoiIwZ Ë¶m 75 én¶o à{V‘{hZm doVZ åhUwZ ‘§Owa Ho$co. A{YH$ CËgmhmZo
am‘mZwOZZr 120 à‘o¶ AZoH$ gwÌ nwamì¶mV J{UV emók Or.EM. hmS>u (H|$~«rO {díd{dÚmc¶, c§S>Z) ¶m§Zm
nmR>{dcr. ¶mMo AÜ¶¶Z H$éZ ¶mMo àm‘w»¶Vm AmoiIwZ am‘mZwOZcm c§S>Zcm ~moc{dco. B§½cS> ‘Ü¶o hmS>u
gmo~V AZoH$ {gÜXVm§V ‘w»¶Vm g§»¶m nÜXVrV dVw©i {gÜX§Vm, ~¡{OH$ Ag‘mZVm {XK©d¥ÎmmH$ma, à‘o¶mg
BË¶mXr AZoH$ {c{hco. 1918  ‘Ü¶o Ë¶mMm ’o$cmo Am°’$ am°¶c gmogm¶Q>r {~«Q>re gaH$ma Zo AmoiIrco ’o$cmo Am°’$
{Q́>ZrQ>r H$m°coO, H|$~«rO H$m°coO ‘Ü¶o {ZdS>Umam n{hcm ̂ maVr¶ Pmcm. Vmo AmOmar nS>coë¶m H$mimV g§»¶§oÀ¶m
{dMmamnmgwZ Xþa amhrcm Zmhr. EHo$ {Xder Ë¶m§Zm ôQ>Ê¶mgmR>r hmS>u Ë¶mÀ¶m Kar H$ma KoD$Z Amco hmoVo.
hmS>uÀ¶m H$maÀ¶m Z§~a 1729 cm nmhþZ hr EH$ AgmYmaU g§»¶m åhUwZ AmoiIco. ¶mg XmoZ g§»¶mÀ¶m ~oaOo
EodT>m XmoZ àH$mao {c{hÊ¶mgmR>r gdm©V chmZ nwUmªH$ g§»¶oÀ¶m énmV Xe©{dcm.1729 = 13+123 = 93+103.
Xþ̂ m©½¶mZo úm¶amoJ hmoD$Z 26 E{àc 1920 ‘Ü¶o ‘Ðmg ¶oWo eodQ>Mm ídmg gmoS>cm. ̂ maV gaH$maZo am‘mZwOZcm
Ë¶mÀ¶m J{UVmÀ¶m godocm AmoiIwZ Ë¶m§À¶m ZmdmMr Q>nmc ‘§w§Ðm§H$ H$co. ¶m§À¶m 125 ì¶m O¶§V‘r {Z{‘Îm 2012
dfm©cm “J{UV df©”  åhUwZ àH$Q>Zm (KmofUm) Ho$cr.

B{VhmgmVrc ‘w»¶m§eB{VhmgmVrc ‘w»¶m§eB{VhmgmVrc ‘w»¶m§eB{VhmgmVrc ‘w»¶m§eB{VhmgmVrc ‘w»¶m§e

3 9 1 8= = +

   1 (2 4)= + ×

   1 2 16= +

   1 2 1 15= + +

   1 2 1 (3 5)= + + ×

and so on ...

21 12 1
4 2

⎛ ⎞+ = ⎜ ⎟⎝ ⎠
21 1(2 3) 2

4 2
⎛ ⎞+ × = ⎜ ⎟⎝ ⎠

21 1(2 3 5) 5
4 2

⎛ ⎞+ × × = ⎜ ⎟⎝ ⎠
21 1(2 3 5 7) 14

4 2
⎛ ⎞+ × × × = ⎜ ⎟⎝ ⎠

..... and so on.
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{{{{{df¶ gwMrdf¶ gwMrdf¶ gwMrdf¶ gwMrdf¶ gwMr

YS>mMo YS>çmMo Zm§d nwU© H$aÊ¶mMm nmZ H«$.
H«$‘m§H$ H$mcmdYr

1 dmñV{dH$ g§»¶m OyZ 1-26

2 ~hþnXr Am{U Ad`d nmS>Uo OyZ/Owc¡ 27-58

3 ŵ{‘VrMo ‘wi Owc¡ 59-70

 4 aofm Am{U H$moZ AmJñQ> 71-106

5 gh{ZX}eZ ̂ w{‘Vr [S§>go~a 107-123

6 XmoZ Mc amerVc aofr` g_rH$aUo AmJñQ>/gßQ>|~a 124-147

7 {ÌH$moU Am³Q>m§§o~a/Zmoìho~a 148-173

8 Mm¡H$moZ Zmoìho~a 174-193

9 gm§p»¶H$s Owc¡ 194-213

10 n¥ð>^mJmMo úmoÌ’$i Am{U KZ’$i gßQ>|o~a 214-243

11 úmoÌ’$i Zmoìh|~a 244-259

12 dVw©i {S>g|~a 260-279

13 ŵ‘rVr¶ aMZm \o$~«wdmar 280-291

14 g§̂ mì¶Vm ’o$~«wdmar 292-309

15 J{UVm‘Ü¶o {gÜXVm ’o$~«wdmar/‘mM© 310-327

Paper - I : dmñV{dH$ g§»`m, ~hþnXr Am{U Ad`d nmS>Uo, gh{ZX}eZ ŷ{_Vr, Mb amerVb aofr`
g_rH$aUo, {ÌH$moU, Mm¡H$moZ, joÌ\$i.

Paper - II : ŷ{_VrMo _yi, aofm Am{U H$moZ, gm§p»`H$s, n¥ð>^mJmMo joÌ\$i Am{U JwU\$i, dVw©i,
ŷ{_Vr` aMZm Am{U g§̂ mì`Vm.
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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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1.11.11.11.11.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

doJdoJù¶m n«H$maÀ¶m g§»¶m§Mr WmoS>³¶mV COiUr H$é ¶m.
Imcrc g§»¶m§Zm J«hrV Yam.

 7, 100, 9, 11, -3, 0, 1 ,
4

−  5, 1, 3 ,
7

 −1, 0.12, 13 ,
17

−  13.222 ..., 19, 
5 ,

3
−

 213 ,
4

 69 ,
1

− 22
7 , 5.6

H$moUË¶m g§»¶oÀ¶m g§Mmer g§~§YrV Amho. ¶mMm {ZU©¶ H$éU H$mJXmda {chþZ Ë¶m§Zm
Imcr {Xcoë¶m g§~§YrV {nedrV Q>mH$m. Om°Z Am{U ñZohm darc g§»¶m {ne{dV Q>mH$co. EH$m
g§»¶ocm EH$ {§H§$dm Ë¶m noúmm OmñV {nedrV Q>mHw$ eH$VmV Aem g§»¶m§Zm AOwZ EH$m
H$mJXmda {chwZ g§~§YrV {nedrV Q>mH$m.

Vwåhmcm {Z[aúmUmg Amco Agoc H$s, N {nedrV Z¡g{J©H$ g§»¶m AmhoV. W {nedrV nwU©
g§»¶m, Z {nedrV nwUmªH$ g§»¶m Am{U  Q {nedrV n[a‘o¶ g§»¶m AmhoV.

 Z {nedrV nwUmªH$ AmhoV Á`m, F$U Am{U nwU© g§»¶oMm g‘wh Amho. ¶mcm I qH$dm Z Zo
Xe©{dVmV. Z = {... −3, −2, −1, 0, 1, 2, 3, …}

Ë¶mM à‘mUo  Q {nedrV gd© 
p
q  À¶m énmV Agcoë`m g§»¶m AmhoV.( p , q nwUmªH$ AmhoV

Am{Uq ≠ 0 )
Vwåhmcm H$Xm{MV cúmmV Amco Agoc H$s, Z¡g{J©H$ g§»¶m, nwU© g§»¶m, nwUmªH$ Am{U

n[a‘o¶ g§»¶mZm 
p
q À¶m énmV {chþ eH$Vmo. p Am{U q nwUmªH$ AmhoV Am{U q ≠ 0.

CXmhaUmW© -15 cm 

15
1

−

{chþ eH$Vmo.¶oWo p = -15 Am{U q = 1.Imcrc CXmhaUmH$S>o nhm.

dmñV[dH$ g§»¶mdmñV[dH$ g§»¶mdmñV[dH$ g§»¶mdmñV[dH$ g§»¶mdmñV[dH$ g§»¶m
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dJ© 9 dm JUrV2

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 2 10 50 =  =  = 
2 4 20 100  ... `m gma»`m n[a‘o¶ g§»¶m ( AnwUmªH$ ) AmhoV. ¶mMm AW©, n[a‘o¶

g§»¶m§Zm p/q énmV (¶oWo p , q nwUmªH$ Am{U q ≠ 0){dcúmU Xe©dUwH$ ZgVo. Ooìhm AmnU  

cm n[a‘o¶ g§»¶m åhUVmo. qH$dm  
p
q   g§»¶m aofoda Xe©{dVmo Voìhm AmnU q ≠ 0 Am{U p ,q cm

‘1’ À¶m ì¶{V[aº$ Xþgam gm‘mB©µH$$ Ad¶d ( åhUOoM  p ,q ho gh‘wi AmhoV.) Zmhr åhUwU

g‘OVmo. åhUwZ g§»¶m aofoda AZ§V AnwUmªH$m ‘Ü¶o ~è`mMí`m  À¶m g‘mZ AmhoV. AmnU

1
2 cm {ZdS>co. åhUOoM gdmªZm Xe©{dÊ¶mgmR>r ho gmYo én Amho. ho g‘OÊ¶mgmR>r g§»¶m aofm

H$mTw> ¶m.
g§»¶m aofoda nwU© g§»¶m Xe©{dUo Vwåhmcm ‘m{hV Amho. AmnU EH$ aofm H$mT>Vmo. Am{U

Ë¶m da ‘0’hm {~§XþMr IwU H$aVmo. Z§Va ‘0’ {~§XþÀ¶m COì¶m ~mOwcm gma»¶m A§Vamda 1, 2, 3,
4, … ¶m {~§XþÀ`m IwUm H$aVmo.

nwUmªH$s g§»¶m aofm Aer V¶ma hmoVo.

g§»¶m aofoda n[a‘o¶ g§»¶m H$go {Xe©{dVmV Vwåhmcm AmR>dVo H$m?

ho AmR>dU H$aÊ¶mgmR>r gwwédmVrcm 3
4  hm nwUmªH$ KoD$Z Vo {MÌmZo Am{U Z§Va g§»¶m

aofoda Xe©dm.  
3
4 ‘Ü¶o 3 hm A§e Am{U 4 hm N>oX Amho. ho Amnë¶mcm ‘m{hV Amho.

¶mMm AW©, {Xcoë¶m EH$H$mÀ¶m 4 g‘mZ ^mJmVwZ 3 ^mJ KoVco.

¶oWo 3
4  cm H$mhr {MÌmV XmI{dcoco AmhoV.

 
    0     1     2     3     4

 
− 5 − 4  − 3 −2  − 1     0     1     2     3     4     5

1
2

0 1 2-1

1
4

2
4

4
4

3
4

3
4

3
4(Pictorically) (Number line)({MÌmìXmao) (g§»`m aofm)
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dmñV{dH$ g§»¶m 3

Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

CXmhaU - 1.  
5
3  Am{U  

5
3

−  ho g§»¶m aofoda Xe©dm.

gmoS>dUwH$:  −2, −1, 0, 1, 2 ¶m nwUmªH$mZo Xe©{dUmar aofm H$mT>m.

ewÝ¶mÀ¶m COì¶m Am{U S>mì¶m ~mOwÀ¶m àË¶oH$ EH$H$mcm {VZ g‘mZ ^mJmV {d^mJm.

Ë¶m n¡H$s nmM ^mJ ¿¶m. ewÝ¶mÀ¶m COì¶m ~mOwcm nmMdm q~Xþ 5
3

 Xe©{dVo Am{U ewÝ¶mÀ¶m

S>mì¶m ~mOwcm nmMdm {~§Xþ 5
3

−  Xe©{dVo.

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

1. g§»¶m aofoda  
3

4
−

 Xe©dm. 2. 0, 7, 10, -4 cm 
p
q  À¶m énmV {chm.

3. ‘mÂ¶m g§»¶mMm A§XmO H$am:‘mÂ¶m g§»¶mMm A§XmO H$am:‘mÂ¶m g§»¶mMm A§XmO H$am:‘mÂ¶m g§»¶mMm A§XmO H$am:‘mÂ¶m g§»¶mMm A§XmO H$am: Vw‘Mm {‘Ì 0 Am{U 100 ‘YwZ EH$ g§»¶m
{ZdS>oc. Vwåhr Vw‘À¶m {‘Ìmcm hmo¶hmo¶hmo¶hmo¶hmo¶ qH$dm ZmhrZmhrZmhrZmhrZmhr Mo àíZ {dMméZ Vr g§»¶m
‘m{hV H$éZ ¿¶mdr. Vwåhr H$moUVr nÜXV dmnamc?

CXmhaU 2 : Imcrc {dYmZ gË¶ AmhoV H$m? Vw‘À¶m CÎmamgmR>r CXmhaUmgh H$maUo Úm.
1. àË¶oH$ n[a‘o¶ g§»¶m hr EH$ nwUmªH$ Amho.
2. àË¶oH$ nwUmªH$ ho n[a‘o¶ g§»¶m Amho.
3. ewÝ¶ hr EH$ n[a‘o¶ g§»¶m Amho.

gmoS>dUwH$ : 1. AgË¶ : CXm. 7
8  hr n[a‘|¶ g§»¶m Amho nU nwUmªH$ Zmhr.

2. gË¶: H$maU H$moUVmhr nwUmªH$  
p  (q 0)
q

≠ À¶m énmV ì¶º$ H$é eH$Vmo. CXm.

2 4-2 =  = 
1 2

− −  ¶m àH$mao Vo n[a‘o¶ g§»¶m Amho.

(åhUOoM H$moUVmhr nwUmªH$ ‘b’ cm b
1
åhUwZ ì¶º$ H$é eH$Vmo)

3. gË¶ : H$maU 0 cm  
0 0 0, ,
2 7 13  À¶m énmV ì¶º$ H$é eH$Vmo.  (

p
q  énmV  p

Am{U q ho nwUmªH$ AmhoV Am{U q ≠ 0)

(‘0’  cm 0
x  ‘Ü¶o Xe©dw eH$VmV ¶oWo  ‘x’ hr EH$ nwUm§©H$ Amho Am{U  x ≠  0)

0-1
3

1
3

2
3

1 4
3

5
3

2 7
3

-2
3

-4
3

-5
3

-7
3

-1-2
-3
3( )-6

3(= 3
3( ) 6

3( )) = = =
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dJ© 9 dm JUrV4

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

CXmhaU 3CXmhaU 3CXmhaU 3CXmhaU 3CXmhaU 3 : 3 Am{U 4 ‘Yrc XmoZ n[a‘o¶ g§»¶m,gamgar (‘Ü¶) nÜXVrZo ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$

nÜXV 1:  a Am{U  b ¶m XmoZ n[a‘o¶ g§»¶mMm ‘Ü¶  a+b
2  n[a‘o¶ g§»¶m AgVo. ho Amnë¶mcm

‘m{hV Amho.

¶oWo a = 3 Am{U b = 4 (Amnë¶mcm ‘m{hV Amho H$s,a Am{U  b  ¶m nwUmªH$mMm ‘Ü¶ 2
a b+

Amho Am{U Vo  ‘a’ Am{U ‘b’À¶m ‘Ü`mV AgVmo.)

åhUwZ (3 4) 7
2 2
+

=  Or 3 Am{U 4 À¶m ‘Ü`mV Amho. 73 4
2

< <

Oa AmnU darc nÜXV Mmcw R>odcr Va Amnë¶mcm 3 Am{U 7
2 À¶m ‘YmV ~aoMí¶m

n[a‘o¶ g§»¶m Amnë¶mcm ‘m{hV hmoD$ eH$VmV.
7 6 7 13
2 2 23 13 13

2 2 2 2 2 4

++
= = = =

×
13 73 4
4 2

< < <

nÜXV 2 : EH$m nm¶arV XmoZ n[a‘o¶ g§»¶m ‘m{hV H$aÊ¶mMr BVa nÜXV, Amnë¶mcm XmoZ
g§»¶m nm{hOo åhUwZ 2 + 1 = 3 ¶m N>oXmZo 3Am{U 4cm n[a‘o¶ g§»¶m åhUwZ AmnU {chþ eH$Vmo.

åhUOoM 3 6 93      
1 2 3

= = =  Am{U    
4 124
1 3

= =

3 Am{U 4 ‘Yrc 10 11, 
3 3  `m n[a‘o¶ g§»¶m Z§Va Vwåhr nmhþ eH$Vm.

3 = 
9 10 11 12 4
3 3 3 3

⎛ ⎞< < < =⎜ ⎟
⎝ ⎠

AmVm, Vwåhmcm Oa 3 Am{U 4 ‘Yrc 5 n[a‘o¶ g§»¶m ‘m{hV H$am¶Mo Agco Va  5 + 1 = 6
N>oXmZo 3 Am{U 4 cm n[a‘o¶ g§»¶m åhUwZ AmnU {chþ eH$Vmo.

åhUOoM 183
6

=   Am{U  
244
6

=
18 19 20 21 22 23 243 , , , , 4
6 6 6 6 6 6 6

⎛ ⎞= < < =⎜ ⎟
⎝ ⎠

¶m déZ 3 Am{U 4 ‘Ü¶o AZ§V n[a‘o¶ g§»¶m AmhoV Vo Vwåhmcm g‘Oco. VnmgUr H$am,
H$moUË¶mhr XmoZ n[a‘o¶ g§»¶mgmR>r Amho H$m? Aem àH$mao AmnU Ago åhUy eH$Vmo H$s,
{Xcoë¶m H$moUË¶mhr XmoZ n[a‘o¶ g§»¶m ‘Ü¶o AZ§V n[a‘o¶ g§»¶m AgVmV.

ho H$amho H$amho H$amho H$amho H$am
i. 2 Am{U 3 À¶m ‘Yrc 5 n[a‘o¶ g§»¶m gamgar (‘Ü¶) nÜXVrZo H$mT>m.

ii. 3
11

−  Am{U 
8

11 ‘Yrc 10 n[a‘o¶ g§»¶m ‘m{hV H$am.
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dmñV{dH$ g§»¶m 5

Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4CXmhaU -4 : 7
16

,  10
7
Am{U 2

3
Zm Xem§e énmV ì¶º$ H$am.

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

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

(i) 
1

17     (ii)  
1

19  Mo Xem§e én ‘m{hV H$am.

CXmhaU-5:CXmhaU-5:CXmhaU-5:CXmhaU-5:CXmhaU-5: 3.28 cm  
p
q  À¶m énmV ì¶º$ H$am (OoWo p Am{Uq nwUmªH$ AmhoV q 0≠ )

gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ 3.28 = 
328
100

= 
328 2 164
100 2 50

÷
=

÷

=
164 2 82
50 2 25

÷
=

÷
(A§e Am{U N>oX gh‘wi AmhoV.)

82 3.28 
25

∴ =

0.4375
16 7.00000

0

 70
 64

   60
   48

     120
     112

         80
         80

           0

1.428571
7 10

7

 30
 28

   20
   14

     60
     56

       40
       35

         50
         49

           10
             7

             3

0.666
3 2.0000

18

   20
   18

     20
     18

       2

7 0.4375
16

∴ =

hro AZmd¥Îmr Xem§e Amho.
hr Amd¥Îmr Xem§e Amho.

2 0.666 = 0.6
3

∴ =10 1.428571
7

∴ =

hr Amd¥Îmr Xem§e Amho.

darc CXmhaUmdéZ Amnë¶mcm Ago cúmmV ¶oVo H$s, H$moUË¶mhr n[a‘o¶ g§»¶m§Zm Amd¥Îmr
Xem§e qH$dm AZmd¥Îmr Xem§emÀ¶m énmV {c{hVm ¶oVo.

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

CXmhaU - 6: 1.62  cm 
p
q  À¶m énmV ì¶º H$am.(¶oWo$ p, q ho nwUmªH$ AmhoV Am{U q 0≠

gmoS>U H$:- g‘Om x = 1.626262..... (1)

g‘rH$aU (1) À¶m XmoÝhr ~mOwcm 100 Zo JwUmH$ma H$éZ
100x = 162.6262... (2)

 (1)  ‘YwZ  (2) dOm H$éZ
100x = 162.6262...
     x =     1.6262...
- -

99x = 161

x = 
161
99

1611.62
99

∴ =

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

I. Imcrc Mr Xem§e qH$‘V ‘m{hV H$am.

i.
1
2 ii. 2

1
2 iii.

1
5 iv.

1
5 2×

v.
3

10 vi.
27
25 vii.

1
3 viii.

7
6

ix.
5

12 x.
1
7

Imcrc Xem§emMo {Z[aúmU H$am.
1 0.5
2

=
1 0.1

10
=

32 6.4
5

=
1 0.333
3

= ...
4 0.26

15
=

AnwUmªH$ hm Amd¥Îmr qH$dm AZmd¥ËVr Xem§e hmoÊ¶mgmR>r N>oXmMo {deof cúmU Vwåhr
gm§Jw eH$mc H$m?

àË¶oH$ n[a‘o¶ g§»¶oÀ¶m N>oXmMo ‘wi Ad¶d {chm.
CÎmamdéZ Vwåhr H$m` {ZarjU Ho$bo.
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dmñV{dH$ g§»¶m 7

Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

AAAAAä¶mg - 1.1ä¶mg - 1.1ä¶mg - 1.1ä¶mg - 1.1ä¶mg - 1.1
1. (a) H$moUË¶mhr VrZ n[a‘o¶ g§»¶m {chm.

(b) Vw‘À¶m eãXmV n[a‘o¶ g§»¶m§Zm ñnï> H$am.
2. Imcrc àË¶oH$ {dYmZmMo EH$ CXmhaU Úm.

i. EImXr g§»¶m Oo n[a‘o¶ Amho nU nwUmªH$ Zmhr.
ii. EImXr nwU© g§»¶m Oo Z¡g{J©H$ g§»¶m Zmhr Amho.
iii. EImXr nwUmªH$ Oo nwU© g§»¶m Zmhr Amho.
iv. Aer EImXr g§»¶m Oo Z¡g{J©H$ g§»¶m, nwU© g§»¶m, nwUmªH$ Am{U n[a‘o¶ g§»¶m

Amho.
v. EImXr g§»¶m Oo nwUmªH$ Amho nU Z¡g{J©H$ g§»¶m Zmhr Amho.

3. 1 Am{U 2 ‘Yrc nmM n[a‘o¶ g§»¶m {chm.

4.    
3
5  Am{U 2

3 ‘Ü¶o VrZ n[a‘o¶ g§»¶m Q>mH$m.

5.
8
5  Am{U 

8
5

−
 ho g§»¶m aofoda Xe©dm.

6. Imcrc n[a‘o¶ g§»¶mZm, Xem§e g§»¶oV ì¶º$ H$am.

I. i)  
242

1000 ii)   
354
500  iii) 

2
5 iv)  

115
4

II. i)  
2
3 ii)  

25
36

−  iii)  
22
7 iv)   

11
9

7. Imcrc àË¶oH$ Xem§emcm
p
q  À¶m énmV ì¶º$ H$am OoWo p Am{Uq nwUmªH$AmhoVAm{U q ≠  0

i) 0.36 ii) 15.4 iii)  10.25 iv)  3.25

8. Imcrc àË¶oH$ Xem§emcm 
p
q  À¶m énmV {chm.

i) 0.5  ii) 3.8 iii)  0.36 iv) 3.127
9. ^mJmH$ma Z H$aVm Imcrc ‘Ü¶o H$moUVo AZmd¥Îmr Xem§e Amho. Vo ‘m{hV H$am.

(i)
3

25 (ii)
11
18 (iii)

13
20 (iv)

41
42

1.21.21.21.21.2 An[a‘o¶ g§»¶mAn[a‘o¶ g§»¶mAn[a‘o¶ g§»¶mAn[a‘o¶ g§»¶mAn[a‘o¶ g§»¶m
g§»¶m aofoH$S>o nwÝhm EH$Xm nmhþ ¶m. g§»¶m aofoda AmnU gd© g§»¶m Xe©dw eH$Vmo H$m?

Ia nm{hco Va g§»¶m aofoda AOwZ AZ§V g§»¶m gwQ>coë`m AmhoV.
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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

∴ 2  = 1.4142135 …

ho g‘OÊ¶mgmR>r ho g‘rH$aUo nmhþ ¶m.
(i) x2 = 4 (ii) 3x = 4 (iii) x2 = 2
g‘rH$aU (i) gmR>r  x  Mr qH$‘V 2 Am{U -2 Amho. ho Amnë¶mcm ‘m{hV Amho. g§»¶m

aofoda 2 Am{U -2 AmnU R>oD$ eH$Vmo.

g‘rH$aU (ii) 3x = 4 cm XmoÝhr ~mOwcm 3 Zo ^mJwZ 3 4 = 
3 3
x

 ⇒  
4 = 
3

x ho AmnU g§»¶m
aofoda R>oD$ eH$Vmo.

g‘rH$aU (iii) x2 = 2 ho Ooìhm AmnU gmoS>{dVmo, g‘rH$aUmÀ¶m XmoÝhr ~mOwcm dJ©‘wi
H$éZ 2  = 2x      ⇒    = 2x

AmnU g§»¶m aofoda 2  Xe©dw eH$Vmo H$m?
2  Mr qH$‘V H$m¶ Amho?  2  À¶m H$moUË¶m qH$‘Vr Agoc?
2  Mr qH$‘V ^mJmH$ma nÜXVrZo ‘m{hV H$é ¶m.

      1.4142135

1 2. 00 00 00 00 00 00 00

1
24 100

  96
281     400

    281
2824     11900

     11296
28282          60400

         56564
282841            383600

           282841
2828423            10075900

             8485269
28284265              159063100

             141421325
28284270                17611775

–16 –9 –4 0 3 8 14

3
4

nm¶ar 1: 2 À¶m Z§Va Xem§e {~Xþ
nm¶ar 2: Xem§e q~Xþ Z§Va 0 {chm.
nm¶ar 3:0 Mr OmoS>r ~Zdm Am{U Ë¶mda

~ma Úm.
nm¶ar 4:Z§Va nwU© dJ© Mm dJ©‘wi ‘m{hV

H$aÊ¶mÀ¶m nÜXVrcm AZwgam.

4
3
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

Oa 2 Mr qH $‘V ‘m{hV H$aVm §Zm V w‘À¶m Ag o cúmmV ¶ oB ©c H$ s,
2 =1.4142135623731..... hr Amd¥Îmr Zmhr qH$dm AZmd¥Îmr Xem§e hr Zmhr.

p
q  À¶m énmV ì¶º$ Ho$coco Xem§e EH$ Va Amd¥Îmr Xem§e qH$dm AZmd¥Îmr Xem§e AgVo.

ho Amnë¶m {Z[aúmUmV Amco Amho. ¶m§Zm n[a‘o¶ g§»¶m åhUwZ AmoiIVmo.
nU 2  gmR>r Xem§e g§»¶m ho AZmd¥Îmr Xem§e Am{U Amd¥Îmr Xem§e AgVo.

`mg Vwåhr ~maÀ`m ghmæ`mZo Xe©dw eH$Vm H$m? Zmhr, AmnU H$é eH$V Zmhr. Aem
àH$maÀ`m g§»¶mZm An[a‘o¶ g§»¶m åhUVmV. Am{U Vo  p/q À¶m énmV Xe©dw eH$V Zmhr.
åhUOoM 2  ≠ p/q (p Am{UqnwUmªH$mgmR>r q ≠ 0).

¶mM à‘mUo 3  = 1.7320508075689.....

5  = 2.2360679774998.....
¶m Amd¥Îmr Xem§e AmhoV.¶m§Zm An[a‘o¶ g§»¶m åhUyZ AmoiIVmV. ¶m§Zm  ‘S’ qH$dm ‘Q1’

åhUwZ Xe©{dVmV.
An[a‘o¶ g§»¶mMo CXmhaU

(1) 2.1356217528..., (2) 2,  3,  π , etc.
B.g.5 ì¶m eVH$m‘Ü¶o J«rH$ Mm à‘wI JUrVk Am{U VËdk nm¶WmJmoag À`m
AZw¶m¶rZr Aem g§»¶mMm emoY cmdcm Á`m n[a‘o¶ g§»¶m Zmhr AmhoV. Ë¶m§Zm
An[a‘o¶ g§»¶m åhUwZ Zmd XoÊ¶mV Amco.  2  hm An[a‘o¶ g§»¶m Amho ho nm¶WmJmoag
Zo {gÜX Ho$co. Z§Va gm¶aZ Mo WoS>ag Zr 3, 5, 6, 10, 11, 12, 13, 14, 15
Am{U 17  ¶m An[a‘o¶ g§»¶m åhUwZ XmIdë¶m. gwc^ gwÌm (gZ 800) ‘Ü¶o
dJ©‘wi JUZm ‘Ü¶o An[a‘o¶¶m§Mm C„oI Amho.

Imcrc V³Ë¶mMo {Z[aúmU H$am.

1 = 1

2 = 1.414213.....

3 = 1.7320508.....

4 = 2

5 = 2.2360679.....

6 =

7 =

8 =

9 = 3

Oa ‘n’ hm nwU© dJ© qH$dm
Z¡g{J©H$ g§»¶m Agoc Va

n  ho An[a‘o¶ g§»¶m
Amho.
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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

H$moUVo n[a‘o¶ Amho Am{U H$moUVo n[a‘o¶ Zmhr Amho ho Vwåhr AmVm AmoiIw eH$Vm H$m?

1 , 4 , 9  - ho n[a‘o¶ g§»¶m Amho.

2 , 3 , 5 , 6 , 7 , 8  - ho An{a‘o¶ g§»¶m Amho.

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

H¥$Vr åhUmcr 2  cm 2
1

 åhUwZ {chþ eH$Vmo Oo 
p
q À¶m énmV Amho. åhUwZ 2  ho

n[a‘o¶ g§»¶m Amho. {VMo åhUUo ~amo~a Amho H$m?

 π  {df¶r ‘m{hVr{df¶r ‘m{hVr{df¶r ‘m{hVr{df¶r ‘m{hVr{df¶r ‘m{hVr

dVw©imMm n[aKm (C) gmo~V Ë¶mÀ¶m ì¶mgmMo JwUmoÎma åhUwZ  π  Mr ì¶m»¶m H$aÊ¶mV

Amcr . åhUOoM 
c
d

π =  åhUOoM
p
q  À¶m énmV Agë¶m‘wio Vr An[a‘o¶ g§»¶m Zmhr åhUwZ

g‘OVmo. dVw©imMm n[aK (C) Am{U dVw©imMm ì¶mg (d)  VwcZm H$aUmar cm§~r Zmhr Amho.
Ë¶m§Zm {ZpíMV ‘moOÊ¶mMo ‘mn Zmhr Amho. åhUwZ π  hr An[a‘o¶ åhUwZ g‘Oë¶m OmVo.

J«rH$Mm emók AH$s©‘oS>rO ¶m§Zr π Mr qH$‘V gdm©V AJmoXa JUZm Ho$cr Ë¶m§Zr
hr qH$‘V 3.140845 Am{U 3.142857.  (åhUOoM3.140845 < π  < 3.142857)  ^maVr¶
à{gÜX JUrVk Am{U Am¶©̂ Å> (476-550 AD) Zo π  Mr qH$‘V 3.1416. ho Mma Xem§en¶ªV
Mr g§»¶m emoYwZ H$mT>cr. JVr‘mZ g§JUH$ Am{U AmYw{ZH$ AëJmoarX‘ Mm dmna H$éZ
π  Mr qH$‘V 1.24 {Q́>cr¶Z Xem§e ñWim n¶ªV ‘moOë¶m Joco.
π  =3.14159265358979323846264338327950 ….. π  Mm Xem§e {dñVma hm Amd¥Îmr

Amho. åhUwZπ  ho An[a‘o¶ g§»¶m Amho. AmnU π  Mr A§XmOo qH$‘V åhUwZ  22
7  dma§dma

KoV AgVmo. nU na§Vw 22
7

π ≠  ¶mMr Zm§oX ¿¶m.

Xa dfu 14 ‘mM© cm AmnU π Mm {Xdg åhUwZ gmOam H$aVmo. H$maU Vo  3.14  ( π =
3.14159 ....). H$m¶ ¶moJm ¶moJ Ac~©Q> EoZñQ>mB©Z Mm OÝ‘ 14 ‘mM© 1879 cm Pmcm.

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

3  Mr qH$‘V ghm Xem§e ñWimn¶ªV ‘m{hV H$am.SCERT T
ELA

NGANA



dmñV{dH$ g§»¶m 11
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1.31.31.31.31.3 g§»¶m aofoda An[a‘o¶ g§»¶m Xe©{dUog§»¶m aofoda An[a‘o¶ g§»¶m Xe©{dUog§»¶m aofoda An[a‘o¶ g§»¶m Xe©{dUog§»¶m aofoda An[a‘o¶ g§»¶m Xe©{dUog§»¶m aofoda An[a‘o¶ g§»¶m Xe©{dUo
H$moUË¶mhr XmoZ n[a‘o¶ g§»¶mÀ¶m ‘YmV n[a‘o¶ g§»¶m AgVmV. ho AmnU {eH$coco

AmhmoV. åhUwZ Ooìhm XmoZ n[a‘o¶ g§»¶m g§»¶m aofoda q~Xþ Zo Xe©{dVmo Voìhm Ë¶m ‘Yrc
n[a‘o¶ g§»¶m§Zm Xe©{dÊ¶mgmR>r AmnU q~XþMm dmna H$aVmo. åhUwZ n[a‘o¶ g§»¶m Xe©{dÊ¶mgmR>r
{VWo AZ§V q~§Xþ AgVmV. g§»¶m aofoda Agcoco q~Xþ ’$º$ n[a‘o¶ g§»¶m Xe©{dVo Ago {XgVo.
ho gË¶ Amho H$m? g§»¶m aofoda 2  Vwåhr Xe©dw eH$V Zmhr H$m? Mcm MMm© H$é ¶m Am{U
g§»¶m aofoda 2 , 3  Aem An[a‘o¶ g§»¶mcm R>odw ¶m.

CXmhaU -7. g§»¶m aofoda da  2  emoYm.
gmoS>dUwH$: àË¶oH$ ~mOw 1 EH$H$ cm§~r Agcocm Mm¡ag OABC g§»¶m aofoda O ¶oWo H$mT>m.

nm.Jmo.à. Zwgma OB = 2 21 1 2+ =

AmH¥$Vr (i)

 OB = 2 . ho Amnë¶mcm {XgV Amho. d¥Îm coIUr (H§$nmg) À¶m ghmæ¶mZo H|$Ð O KoD$Z
{µÌÁ¶m OB¿¶m. Am{U COì¶m ~mOwcm O N>oXmV Agcoë¶m g§»¶maofoda K¶oWo EH$ H§$g H$mT>m.
AmVm g§»¶m aofoda K hm 2   cm gwMdVmo.

CXmhaU-8: g§»¶m aofoda 3  emoYm
gmoS>dwUH$ : nwÝhm AmH¥$Vr (1) H$S>o nmhþ ¶m.

AmH¥$Vr (ii)

0-1
2

1
2

-3
2

3
2

-5
2

5
2

-1 1-2 2-7
2

7
2

-3 3
A

BC

O 1

1
2

K L

3

3 1

0-1
2

1
2

-3
2

3
2

-5
2

5
2

-1 1-2 2-7
2

7
2

-3 3A

BC

O 1

1
2 2

K
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19
2007 , 7, 8, -2,

 -7, 100, 2 , 5 ,
 π , 9, 999...

R

AmVm 1 EH$H$ cm§~rMr BD KoD$Z OB da c§§~ H$mT>m (AmH¥$Vr 2 ‘Ü¶o) OD cm OmoS>m.

àm.Jmo.à. Zwgma OD =  2 2( 2) 1 2 1 3+ = + =

 d¥Îm coIUr(H§$nmg) Mm dmna H$éZ O ¿¶m Am{U {ÌÁ¶m OD KoD$Z O À¶m COì¶m
~mOwcm g§»¶m aofocm N>oXë`mg   L q~Xþ da H§$g H$mT>m. Va ‘L’ ho 3  cm gwMdVmo. ¶m déZ
AmnU Agm {ZîH$f© H$mTw> eH$Vmo H$s, g§»¶m aofoda ~aoMeo q~Xþ An[a‘o¶ g§»¶m gwÜXm
Xe©{dVmVV ¶m àH$mao, H$moUË¶mhr n YZ nwUmªH$mgmR>r 1n −  ‘m{hV Ho$ë¶m Z§Va AmnU n
‘m{hV H$é eH$Vmo.

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

g§»¶m aofoda 5  Am{U 5−  emoYm. [gwMZm : h2 = (2)2 + (1)2]

1.31.31.31.31.3 dmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶m

gd© n[a‘o¶ g§»¶m§Zm  
p
q À¶m énmV {chþ eH$Vmo. ¶oWo

p Am{U q nwUm©H$ AmhoV. Am{U q ≠  0.  p Am{U q nwUm©H$

Agcoë¶m Aem g§»¶m gwÜXm AmhoV Á¶m§Zm  
p
q  À¶m énmV

{chþ  eH$V Zmhr. Ë¶m§Zm An[a‘o¶ g§»¶m åhUVmV. Oa
AmnU gd© n[a‘o¶ g§»¶mZm Am{U gd© An[a‘o¶ g§»¶mcm
g§»¶m aofoda Xe©{dcmo Va g§»¶m aofoda AOwZ H$moUVm Var
q~Xþ {e„H$ Amho H$m?

¶mMo CÎma Zmhr åhþUZ òVoo. gd© n[a‘o¶ g§»¶m Am{U
gd© An[a‘o¶ g§»¶mÀ¶m g‘whmZo g§»¶m aofm nwU© hmoVo. ¶m
Z{dZ g‘whmcm dmñV{dH$ g§»¶m Ago åhUVmV. ¶mcm R Zo Xe©{dVmV. g§»¶m aofodarc gd©
q~Xþ dmñV{dH$ g§»¶m§Zr nwU© hmoVo. àË¶oH$ dmñV{dH$ g§»¶m g§»¶maofodarc EH$ {dcúmU q~Xþ
Xe©{dVmo. Ago AmnU åhUw eH$Vmo. VgoM g§»¶m aofodarc àË¶oH$ q~Xþ EH$ {dcúmU dmñV{dH$
g§»¶m Xe©{dVo. åhUwZ AmnU ¶mcm dmñV{dH$ g§»¶m aofm åhUVmo.

dmñV{dH$ g§»¶mMo ¶oWo H$mhr CXmhaUo AmhoV.

5.6, 21,− 1 222,0,1, , , , 2, 7, 9, 12.5, 12.5123.....
5 7

− π  BË¶mXr, n[a_o` Am{U

An[a_ò  `m XmoÝhr g§»`m `m g_whmV Vwåhmcm AmT>iwZ òVmV.SCERT T
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CXhmaU -9:   
1
5  Am{U 

2
7

 ‘Yrc H$moUË`mhr XmoZ n[a‘o¶ g§»¶m ‘m{hV H$am.

gmoS>dUwH$ : Amnë¶mcm ‘m{hV Amho  
1
5  = 0.20

2 0.285714
7

=

 
1
5  Am{U 

2
7

, ‘Yrc XmoZ n[a‘o¶ g§»¶m ‘m{hV H$aÊ¶mgmR>r, XmoZ g§»¶mÀ`m Xem§e
énmH$S>o Amnë¶mcm nmhUo Amdí¶H$ Amho. Ë¶mZ§Va à{H«$¶mMr gwédmV H$amdr. AmnU AZ§V
An[a‘o¶ g§»¶m ‘m{hV H$é eH$Vmo.

Aem XmoZ An[a‘o¶ g§»¶mMo CXmhaU
0.201201120111..., 0.24114111411114…, 0.25231617181912..., 0.267812147512 …

 
1
5  Am{U 

2
7

 ‘Yrc AmUIr Mma An[a‘o¶ g§»¶m ‘m{hV H$é eH$Vm H$m?

CXmhaU -10: 3 Am{U 4 ‘Yrc An[a‘o¶ g§»¶m ‘m{hV H$am.
gmoS>dUwH$:

a Am{U  b ho Aem XmoZ n[a‘o¶ g§»¶m AmhoV H$s, Oa ab  hm Ë¶m n[a‘o¶ g§»¶mMm nwU©dJ©
Zgoc Va a Am{U b ‘Yrc   ab  ho An[a‘o¶ g§»¶m Amho.

∴  3 Am{U 4 ‘Yrc An[a‘o¶ g§»¶m 3 4× = 3 4×

=  3 2×  =  2 3

CXmhaU-11: Imcrc g§»¶m n[a‘o¶ AmhoV H$s An[a‘o¶ AmhoV? Vo VnmgwZ nhm.

(i) ( ) ( )3 3 3 3+ + − (ii) ( ) ( )3 3 3 3+ −

(iii)  
10

2 5 (iv)  ( )2
2 2+

gmoS>dUwH$:
(i) ( ) ( )3 3 3 3+ + − = 3 3 3 3+ + −

= 6, Oo n[a‘o¶ g§»¶m Amho.
(ii) ( ) ( )3 3 3 3+ −

Amnë¶mcm ‘m{hV Amho. ( )( )+ − ≡ −2 2a b a b a b
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Aem àH$mao ( ) ( )3 3 3 3+ −  = ( )223 3−  =  9 −  3 = 6 Oo H$s, n[a‘o¶ g§»¶m Amho.

(iii)
10

2 5  =  
10 2 5 5 5 5

2 5 2 5 5
÷ ×

= = =
÷

,Oo H$s, An[a‘o¶ g§»¶m Amho.

(iv) ( )2
2 2+ = ( ) + + = + +

2 22 2. 2 .2 2 2 4 2 4

= 6 4 2+ , Oo H$s, An{a‘o¶ g§»¶m Amho.

Aä¶mg 1.2Aä¶mg 1.2Aä¶mg 1.2Aä¶mg 1.2Aä¶mg 1.2
1. Imcrc g§»¶m§Mo n[a‘o¶ qH$dm An[a‘o¶ g§»¶m‘Ü¶o dJuH$aU H$am.

(i) 27 (ii) 441 (iii) 30.232342345…

(iv) 7.484848… (v) 11.2132435465 (vi) 0.3030030003.....

2. An[a‘o¶ g§»¶m, n[a‘o¶ g§»¶mnoúmm H$em doJù`m Amho Vo CXmhaUm ghrV ñnîQ> H$am.

3.
5
7  Am{U 

7
9 ‘Yrc An[a‘o¶ g§»¶m ‘m{hV H$am. Ë¶m ‘Ü¶o {H$Vr Agoc?

4. 0.7 Am{U 0.77 ‘Yrc XmoZ An[a‘o¶ g§»¶m ‘m{hV H$am.
5. 5  Mr qH$‘V 3 Xem§e ñWimn¶ªV ‘m{hV H$am.

6. ^mJmH$ma nÜXVrZo 7  Mr qH§$‘V ghm Xem§e ñWim n¶ªV ‘m{hV H$am.

7. g§»¶m aofoda 10  ñWmnZ H$am.
8. 2 Am{U 3 ‘Yrc H$‘rV H$‘r XomZ An[a‘o¶ g§»¶m ‘m{hV H$am.
9. Imcrc {dYmZo gË¶ AmhoV H$s, AgË¶ Vo gm§Jm. Vw‘À¶m CÎmamMm nS>Vmim H$am.

(i) àË¶oH$ An[a‘o¶ g§»¶m hr dmñV{dH$ g§»¶m Amho.
(ii) àË¶oH$ n[a‘o¶ g§»¶m hro dmñV{dH$ g§»¶m AmhoV.
(iii) àË¶oH$ dmñV{dH$ g§»¶m hr n[a‘o¶ g§»¶m AgÊ¶mMr Amdí¶H$Vm Zmhr.
(iv) Oa n hro nwU© dJ© Agoc Va n  ho An[a‘o¶ Zmhr.
(v) Oa n hr nwU© dJ© Agoc Va n  ho An[a‘o¶ Amho.
(vi) gd© dmñV{dH$ g§»¶m ho An[a‘o¶ AmhoV.SCERT T
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
‘dJ©‘wimMo Omio’ aMZm H$aUo.
EH$ ‘moR>m H$mJX ¿¶m Am{U ‘dJ©‘wimMo Omio’ Imcrc àH$mao aMZm H$am.

nm¶ar 1 :  ‘O’ nmgwZ gwédmV H$am Am{U 1 EH$H$ cm§~rMo OP   aofmI§S> H$mT>m.

nm¶ar 2 : EH$H$ cm§~rÀ¶m OP  da PQ  hm c§~ aofmI§S>
H$mT>m.(¶oWo OP = PQ = 1) (AmH¥$Vr nhm.)

nm¶ar 3 : O, Q OmoS>m. (OQ = 2 )

nm¶ar 4 : EH$H$ cm§~rMo QR  aofmI§S> OQ  da c§~ H$mT>m.
nm¶ar 5 : O, R OmoS>m.  (OR = 3 )

nm¶ar 6 : EH$H$ cm§~rMo RS aofmI§S> OR  da c§~ H$mT>m.

nm¶ar 7 : AOwZ H$mhr nm¶è¶m gmR>r hr nÜXV nwT>o Mmcw R>odm. PQ , QR , RS , ST , TU ...

BË¶mXr aofmI§S>mMo Vwåhr g§wXa Ago Omio {Z‘m©U H$amc. OQ , OR , OS , OT ,

OU  ... BË¶mXr aofmI§S> AZwH«$‘o 2, 3, 4, 5, 6  cm§~rMo Xe©{dVmV ¶m§Mr
Zm|X H$am.

1.41.41.41.41.4 g§»¶m aofoda dmñV{dH$ g§»¶ocm H«$‘~ÜX nÜXVrZo n[adY©Z H$éZ XmI{dUog§»¶m aofoda dmñV{dH$ g§»¶ocm H«$‘~ÜX nÜXVrZo n[adY©Z H$éZ XmI{dUog§»¶m aofoda dmñV{dH$ g§»¶ocm H«$‘~ÜX nÜXVrZo n[adY©Z H$éZ XmI{dUog§»¶m aofoda dmñV{dH$ g§»¶ocm H«$‘~ÜX nÜXVrZo n[adY©Z H$éZ XmI{dUog§»¶m aofoda dmñV{dH$ g§»¶ocm H«$‘~ÜX nÜXVrZo n[adY©Z H$éZ XmI{dUo

nwduÀ¶m ^mJmV AmnU nm{hco H$s, H$moUË¶mhr dmñV{dH$ g§»¶ocm Xem§e {dñVma
AgVmo.

g§»¶m aofoda Amd¥Îmr Xem§e H$go Xe©{dVmV Vo AmVm gwédmVrcm nmhþ ¶m.
g‘Om Amnë¶mcm g§»¶m aofoda 2.776 emoYm¶Mo Amho. Amnë¶mcm ‘m{hV Amho, ho

AZmd¥Îmr Xem§e Amho Am{U Vo 2 Am{U 3 À¶m ‘YmV Amho.

2 32.5
2.1 2.2 2.3 2.4 2.6 2.7 2.8 2.9

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

AmH¥$Vr (i)

2
3

O

Q

R
S

T
1

11

1

1 P

4
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åhUwZ g§»¶m aofoÀ¶m 2 Am{U 3 ‘YmVrc ^mJmcm ~maH$mB©Zo nmhþ ¶m. g‘Om AmH¥$Vr
(1) à‘mUo ¶m ^mJmcm 10 g‘mZ ^mJmV {d^mJco Va Ë¶m§Mr IwU 2.1,2.2,2.3   gmaIr
Agoc Ë¶mcm ñnï> nmhÊ¶mgmR>r Oa g‘Om AmnU hmVmV q^J KoD$Z 2 Am{U 3 À¶m ‘YmVrc
^mJmcm nm{hco Va Vo AmH¥${V (1) ‘Ü¶o Ogo {XgV Amho Vgo Vwåhmcm {Xgoc.

AmVm, 2.7 Am{U 2.8 À¶m ‘YmV 2.776 Amho. åhUwZ 2.7 Am{U 2.8 À¶m ‘YmVrc
^mJmda Ñï>r Q>mHw$ (AmH¥$Vr (ii) nhm) H$ënZm H$am H$s, ¶m ^mJmcm AmnU nwÝhm 10 g‘mZ
^mJmV {d^mJcmo Va nm{hcr IwU 2.71 Xe©{dVo, Xþgar 2.72  ho ñnï> nmhÊ¶mgmR>r AmnU
¶mcm ‘moR>o H$éZ nmhþ Oo AmH¥$Vr (ii) ‘Ü¶o {XgV Amho.

nwÝhm 2.77 Am{U 2.78 À¶m ‘YmV 2.776 Amho. g§»¶m aofoÀ¶m ¶m ̂ mJmda Ñï>r Q>mHw$ ¶m.
(AmH¥$Vr 3 nhm) Am{U H$ënZm H$am H$s, Ë¶mcm nwÝhm 10 g‘mZ ^mJmV {d^mJco. AmH¥$Vr
3 ‘Ü¶o Ogo Mm§Jco {XgV Amho. Vgo nmhÊ¶mgmR>r AmnU Ë¶mcm ‘moR>o H$é.

nm{hcr IwU 2.771 Xe©{dVo, Xþgar IwU 2.772. ¶m nmoQ>̂ mJ {d^mJUrV 6 dr IwU
2.776 Amho.

g§»¶m aofoda g§»¶m§Zm n[adY©ZmìXmao Xe©{dUmè¶m H$ënZoÀ¶m à{H«$¶ocm AmnU H«$‘~ÜX
n[adY©ZmMr nÜXV åhUVmo.

AmVm AmnU H«$‘~ÜX n[adY©ZmMm dmna H$éZ g§»¶m aofoda AZ§V Amd¥Îmr Xem§emg
XmIdÊ¶mMm à¶ËZ H$é ¶m.

2 32.5
2.1 2.2 2.3 2.4 2.6 2.7 2.8 2.9

2.7

2.77

2.8

2.78

2.75

2.775

2.71

2.771

2.72

2.772

2.73

2.773

2.74

2.774

2.76

2.776

2.77

2.777

2.78

2.778

2.79

2.779

AmH¥$Vr 3

AmH¥$Vr.(ii)
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CXmhaU - 12: H«$‘~ÜX { §̂JmìXmao 4 Xem§e ñWim n¶ªV 3.58  cm Xe©{dÊ¶mMr H$ënZm H$am.
gmoS>dUwH$ : g§»¶m aofo da 3.5888 Xe©dÊ¶mgmR>r nwÝhm EH$Xm H«$‘~ÜX q^JmìXmao g‘moa OmD$

¶m.

nm¶ar :1

nm¶ar :2

nm¶ar:3

nm¶ar :4

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

1. H«$‘~ÜX q^JnÜXVrMm dmna H$éZ g§»¶m aofoda 2.874 Ñî¶‘mZ H$am.

2. 3 Xem§e ñWimn¶ªV g§»¶m aofoda  5.28   cm Ñî¶‘mZ H$am.

1.5 dmñV{dH$ g§»¶mda {H«$¶m1.5 dmñV{dH$ g§»¶mda {H«$¶m1.5 dmñV{dH$ g§»¶mda {H«$¶m1.5 dmñV{dH$ g§»¶mda {H«$¶m1.5 dmñV{dH$ g§»¶mda {H«$¶m
~oarO Am{U JwUmH$mamgmR>r n[a‘o¶ g§»¶m H«$‘{ZanoúmVoÀ¶m gmhM¶© Am{U {dVaUmMm

{Z¶‘ nwU© H$aVmV. ho AmnU nwduÀ¶m dJm©V {eH$coco AmhmoV. VgoM n[a‘o¶ g§»¶m ~oarO,
dOm~mH$s, Am{U JwUmH$ma ‘Ü¶o g§d¥Îm AgVo. ho nU {eH$co AmhomV. An[a‘o¶ g§»¶m gwÜXm
Mma ‘wc ŵV à{H«$¶m ‘Ü¶o g§d¥Îm AmhoV. Ago Vwåhr gm§Jw eH$Vm H$m?

3 43.5
3.1 3.2 3.3 3.4 3.6 3.7 3.8 3.9

3.5

3.58

3.6

3.59

3.55

3.585

3.51

3.581

3.52

3.582

3.53

3.583

3.54

3.584

3.56

3.586

3.57

3.587

3.58

3.588

3.59

3.589

3.588 3.5893.5885
3.5881 3.5883 3.5887 3.5889

3.583.5888
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Imcrc CXmhaUmZm nhm.

( ) ( )3 3 0+ − =  . ¶oWo 0 hr n[a‘o¶ g§»¶m Amho.

( ) ( )5 5 0− =  . ¶oWo 0 hr n[a‘o¶ g§»¶m Amho.

( ) ( )2 . 2 2= . ¶oWo 2 hr n[a‘o¶ g§»¶m Amho.

7 1
7

=  . ¶oWo 1 hr n[a‘o¶ g§»¶m Amho.

Vw‘À¶m {Z[aúmUmg H$m¶ Amco Amho? An[a‘o¶ g§»¶mMr ~oarO dOm~mH$s, JwUmH$ma
Am{U ^mJmH$ma An[a‘o¶ AgÊ¶mMr Amdí¶H$Vm Zmhr.

åhUwZ ~oarO, dOm~mH$s, JwUmH$a Am{U ^mJmH$ma gmo~V An[a‘o¶ g§»¶m g§d¥Îm Zmhr.
Ago AmnU åhUw eH$Vmo.

An[a‘o¶ g§»¶m da H$mhr CXmhaUo nmhþ ¶m.

CXmhaU-13:  (i) 5 2  (ii)
5
2

 (iii) 21 3+  (iv) 3π +  ho An[a‘o¶ g§»¶m AmhoV H$r ZmhrV ho

gm§Jm?
gmoS>dUwH$ : Amnë¶mcm ‘m{hV Amho. 2 1.414...= , 3 1.732...= ,  3.1415...π =

(i) 5 2 =  5(1.414…) = 7.070…

(ii) 5
2

=  
5 2 5 2 7.070

2 22 2
× = =  = 3.535… ( i déZ )

(iii) 21 3+ =  21+1.732… = 22.732…

(iv) 3π + =  3.1415… + 3 = 6.1415…

¶m gd© Amd¥Îmr Xem§e AmhoV.
Aem àH$mao Vo An[a‘o¶ g§»¶m AmhoV.

CXmhaU-14:  5 3 7 5+  ‘YwZ 3 5 7 3−  dOm H$am.

gmoS>dUwH$: (3 5 7 3)−  (5 3 7 5)− +

=  3 5 7 3− − −5 3 7 5

=  4 5 12 3− −

=  − +(4 5 12 3)

CXmhaU-15:  6 3  cm  13 3   Zo JwUmH$ma H$am.

Oa q ho n[a‘o¶ g§»¶m Am{U
s ho An[a‘o¶ g§»¶m Agoc Va

q + s, q - s, qs Am{U 
q
s  (s ≠ 0)

ho An[a‘o¶ g§»¶m AmhoV
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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

gmoS>dUwH$: 6 3 13 3 6 13 3 3 78 3 234× = × × × = × =

dJ©‘wi g§~§YrV H$mhr JwUY‘m©Mr AmVm Am{U AmnU ¶mXr H$é ¶m. Oo H$s, AZoH$
nÜXVrZo Cn`moJr nS>Vo.

a Am{U b  `m F$U Zgboë`m dmñVd g§»¶m AmhoV Va

(i) ab a b=

(ii) a a
b b

= ; Oa  b ≠  0

(iii) ( ) ( )a b a b a b+ − = −

(iv) ( ) ( ) 2a b a b a b+ − = −

(v) ( )( )+ + = + + +a b c d ac ad bc bd

(vi) ( )2
a b a 2 ab b+ = + +

¶m JwUY‘m©À¶m H$mhr {deof g§X^m©H$S>o nmhþ ¶m.

CXmhaU - 16: Imcrc nXmdcrZm gai én Úm.

(i) ( ) ( )3 3 2 2+ + (ii)  ( )( )2 3 2 3+ −

(iii) ( )2
5 2+ (iv)  ( ) ( )5 2 5 2− +

gmoS>dUwH$

(i)  ( ) ( )3 3 2 2+ +  =  6 3 2 2 3 6+ + +

(ii) ( )( ) ( )222 3 2 3   2 3  = 4 - 3 = 1+ − = −

(iii) ( )2
5 2+  =  ( ) ( )2 2

5 2 5 2 2 5 2 10 2 7 2 10+ + = + + = +

(iv) ( ) ( )5 2 5 2− +   =  ( ) ( )2 2
5 2 5 2 3− = − =

CXmhaU - 17: 5+2 6  Mo dJ©_wi H$mT>m.

gmoS>dUwH$ - 
5 2 6

3 2 2. 3. 2

+

= + +
 baabba +=++ 2∵

                                                        23 +=
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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

1.5.1N>oXmMo n[a‘o¶rH$aU

g§»¶m aofoda AmnU 1
2

 R>oD$ eH$Vmo H$m?

  1
2

 Mr qH$‘V {H$Vr?

AmnU Vr qH$‘V H$er ‘m{hV H$é? 2  = 1.4142135..... Zo AZmd¥Îmr Zmhr Am{U nwÝhm
nwÝhm ¶oV Zmhr. ¶mcm Vwåhr 1 Zo ^mJ XoD$ eH$Vm H$m?

1
2

 Mr qH$‘V ‘m{hV H$aUo gmono {XgV Zmhr.

n[a‘o¶ énmV N>oXmMo ~Xc H$aÊ¶mMm à¶ËZ H$é ¶m.

1
2

 À¶m N>oXmMo n[a‘o¶ H$aÊ¶mgmR>r, 1
2

 À¶m A§emcm 2  Zo JwUwZ Am{U ^mJwZ.

1
2  =

1 2 2
22 2

× = .hmo¶ ho, 2  À¶m AY} Amho.

g§»¶m aofoda AmVm AmnU 
2

2
 ñWmnw eH$Vmo H$m? ho ewÝ¶ Am{U 2  À¶m ‘YmVrc Amho.

{Z[aúmU H$am 2 × 2 =2 Aem àH$mao AmnU åhUw eH$Vmo H$s, 2  ho 2  Mo n[a‘o¶rH$maH$
Ad¶d (R.F) Amho.

¶mM à‘mUo 2 × 8 16 4= =  Va  2 Am{U 8  ho EH$‘oH$m§Mo n[a‘o¶rH$maH$ Ad¶d
Amho. AmUIr 2 × 18 36 6= = , BË¶mXr, ¶m ‘Ü¶o 2  ho 2  Mo gmYo n[a‘o¶rH$maH$ Ad¶d
Amho.

Oa XmoZ An[a‘o¶ g§»¶mMm JwUmH$ma n[a‘o¶ g§»¶m Agoc Va XmoZ n¡H$s EH$ Xþgè¶mMo
n[a‘o¶H$aU Ad¶d (R.F) AgVo. ¶mMr Zm|X ¿¶m. VgoM {Xcoë¶m An[a‘o¶ g§»¶mMo (R.F) ho
{dcúmU ZgVo ¶mMr nU Zm|X ¿¶m. {Xcoë¶m An[a‘o¶ g§»¶mMo (R.F) Mm dmna gmo¶r à‘mUo
H$aVm ¶oVo.

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

N>oXmMo n[a‘o¶rH$m$aH$ Ad¶d ‘m{hV H$am. (i) 
1

2 3  (ii) 
3
5  (iii) 

1
8 .
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CXmhaU-18:   1
4 5+

 À¶m N>oXmMo n[a‘o¶rH$aU H$am.

gmoS>dUwH$: Amnë¶mcm ‘m{hV Amho.  ( ) ( ) 2a b a b a b+ − = −

 1
4 5+

 À¶m A§emcm Am{U N>oXmcm 4 5−   Zo JwUwZ

( )22

1 4 5 4 5
4 5 4 5 4 5

− −
× =

+ − −
 =  

4 5 4 5
16 5 11

− −
=

−

CXmhaU-19:  Oa 347 +=x  Va x
x 1

+  Mo _yë` H$mT>m.

XoÊ`mV Ambobo 347 +=x

AmVm =
x
1

347
1

+ x 347
4849

347
31649

347
)34(7

347
347
347

22
−=

−
−

=
×−

−
=

−

−
=

−
−

143473471
=−++=+∴

x
x

CXmhaU-20: gai én Úm   
1 1

7 4 3 2 5
+

+ +
gmoS>dUwH$:  7 4 3+   Mo n[a_ò H$ Ad¶d 7 4 3−  Amho. Am{U 2 5+ Mo n[a_ò H$ Ad¶d
2 5−  Amho.

= 
1 1

7 4 3 2 5
+

+ +

1 7 4 3 1 2 5
7 4 3 7 4 3 2 5 2 5

− −
= × + ×

+ − + −

2 2 2 2
7 4 3 2 5

7 (4 3) 2 ( 5)
− −

= +
− −

7 4 3 2 5
49 48 (4 5)

− −
= +

− −

7 4 3 2 5
1 ( 1)

− −
= +

−

7 4 3 2 5 5 4 3 5= − − + = − +
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1.5.2 dmñV{dH$ g§»¶mgmR>r KmVm§H$mMm {Z¶‘

KmVm§H$mÀ¶m {Z¶‘m§Mr COiUr H$é ¶m.

i)  m n m na .a a +=         ii)   m n mn(a ) a= iii)  
−

−⎧ >
⎪= =⎨
⎪ <⎩ n m

m n
m

n
1

a

a if m na 1 if m n
a if m n

iv) m m ma b (ab)= v)  n
n

1 a
a

−=  vi)  a0 = 1 ( 0≠a )

¶oWo ‘a’, ‘m’ Am{U ‘n’ ho nwUmªH$ AmhoV Am{U a ≠  0. ‘a’ cm nm¶m  m, n cm KmVm§H$
åhUVmV. CXm.

i) 3 3 3 ( 3) 07 .7  = 7  = 7  = 1− + − ii)  3 7 21
21
1(2 ) 2

2
− −= =

iii)
7

7 4 11
4

23 23 23
23

−
− − −= = iv)  ( ) ( ) ( ) ( )13 13 13 137 . 3  = 7 3  = 21− − − −×

Imcrc JUZm AmnU H$é ¶m.

i)
2 1
3 32 .2 ii)  

41
75

⎛ ⎞
⎜ ⎟⎝ ⎠

iii)  
1
5

1
3

3

3
iv)  

1 1
17 177 .11

AmnU H$go gmoS>dw? darc CXmhaUmV nm¶m Am{U KmVm§H$ ¶m n[a‘o¶ g§»¶m AmhoV.
Aem àH$mao VoWo YZ dmñV{dH$ g§»¶mÀ¶m KmVm§H$mMm {Z¶‘ cmJw H$aÊ¶mMr Amdí¶H$Vm Amho
Am{U KmVm§H$ ho n[a‘o¶ g§»¶m åhUwZ, hm {Z¶‘ gm§JÊ¶mÀ¶m AJmoXma, dmñV{dH$ g§»¶mMo  n
do ‘wi H$moUVo Amho. ho g‘OUo Amnë¶mcm Amdí¶H$ Amho.

Amnë¶mcm ‘m{hV Amho Oa  32 = 9  Va  9 3= ( 9 Mo dJ©‘wi 3 )

         åhUOoM  2 9 3=

Oa 52 = 25  Va 25 5=   åhUOoM 2 25 5=  Ooìhm Ooìhm ( ) ( )
11 122 2222 25 25 5 5 5×= = = =

Imcrc Mo {Z[aúmU H$am.

Oa 23 = 8  Va 3 8 2=  ( 8 Mm KZ‘wi 2 Amho) ( )
11 33 33 8 8 2 2= = =

24 = 16  Va 4 16 2=  (16 Mo 4 Wo ‘wi 2 Amho. ( ) ( )
11
44 44 16 16 2 2= = =

Oa
Oa
Oa
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

25 = 32  Va 5 32 2=  ( 32 Mo 5 do ‘wi 2 Amho) ( ) ( )
11
55 55 32 32 2 2= = =

26 = 64 Va 6 64 2=  ( 64 Mo 6 do ‘wi 2 Amho.) ( ) ( )
11
66 66 64 64 2 2= = =

.............................................................................................................

¶m à‘mUo Oa an = b Va =n b a  (bMo n do ‘wi aAmho ); ( ) ( )
11
nn nn b b a a= = =

 a > 0  ho dmñV{dH$ g§»¶m Am{U ‘n’ ho YZ nwUmªH$ g‘Ow
Oa  bn = a,  H$mhr YZ dmñV{dH$ g§»¶m ‘b’,  gmR>r, Va  b cm ‘a’ Mo n do ‘wi åhUVmV.

Am{U ¶mcm  =n a b . Ago {chVmV. nwduÀ¶m MM}V KmVm§H$mMo {Z¶‘mMr ì¶m»¶m nwUmªH$m§gmR>r
H$aÊ¶mV Amcr. YZ dmñVd g§»¶m Am{U n[a‘o¶ KmVm§H$mMo {Z¶‘ cmJw H$é ¶m.

a > 0 ho dmñV{dH$ g§»¶m Am{U  p Am{U q ho n[a‘o¶ g§»¶m g‘Ow
i) p q p qa .a a += ii)  p q pq(a ) a=

iii)
p

p q
q

a a
a

−= iv)  p q pa .b (ab)= v)   
1

n na a=

AJmoXma {dMmacoë¶m àíZmM§r CÎmao ‘m{hV H$aÊ¶mgmR>r AmVm AmnU ¶m {Z¶‘mMm dmna
H$é eH$Vmo.
CXmhaU -19: gai én Úm.

i)  
2 1
3 32 .2 ii)   

41
75

⎛ ⎞
⎜ ⎟⎝ ⎠

 iii)  
1
5

1
3

3

3
 iv)  

1 1
17 177 .11

gmoS>dUwH$:  i) ( )+
= = = =

2 1 32 1
13 33 3 32 .2 2 2 2 2

ii)
⎛ ⎞

=⎜ ⎟
⎝ ⎠

41 4
7 75 5

iii) ( )
1

1 15
5 3

1
3

3 3
3

−
=  

3 5
153
−

=  
−

=
2

153  = 2 /15
1

3

iv)
1 1

17 177 .11  = ( )× =
11

17177 11 77

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

gai én Úm.

i. ( )
1
216 ii. ( )

1
7128

iii. ( )
1
5343

p
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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

H$H$H$H$H$aUraUraUraUraUr
Oa ‘n’ hm 1 noúmm ‘moR>m YZnwUmªH$ Am{U ‘a’ hr YZ n[a‘o¶ g§»¶m Amho. nU H$moUË¶mhr

n[a‘o¶ g§»¶mMo  nth KmV Zgoc Va  n a  qH$dm a1/n cm n ì¶m H«$‘mMo H$aUr åhUVmV.
gmYmaUnUo AmnU §‘a’ À¶m YZ ‘n’ ì¶m ‘wimcm H$aUr [H§$dm a°S>rH$c åhUVmo. ¶oWo ‘a’ cm
a°S>rH°$c (radical) Am{U n  cm a°S>rH$c {MÝh åhUVmo. ‘n’ cm a°S>rH$cMm KmV Ago
åhUVmV.

H$aUrMo ¶oWo H$mhr CXmhaUo {Xcocor AmhoV.
32, 3, 9, .....  etc

7 hr EH$ dmñV{dH$ g§»¶m Amho. ¶mcm 1
27  nU {chrVmV. 7 ho H$moUË¶mhr n[a‘o¶

g§»¶oMm dJ© Zgë¶m‘wio 7  ho H$aUr Amho.
3 8  hr EH$ dmñV{dH$ g§»¶m Amho. 8 ho 2 ¶m n[a‘o¶ g§»¶oMm KZ Agë¶m‘wio 3 8  ho

H$aUr Zmhr Amho.

2 =  
⎛ ⎞
⎜ ⎟ = =
⎜ ⎟
⎝ ⎠

1
1 12

42 42 2 2  åhUwZ ho H$aUr Amho.

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

1. Imcrc H$aUr Zm KmVm§H$mÀ¶m énmV {chm.
i. 2 ii. 3 9 iii. 5 20 iv 17 19

2. Imcrc H$aUr Zm a°S>rH$c énmV {chm.
i. 1

75 ii. 1
617 iii. 2

55 iv 1
2142

Aä¶mg 1.4Aä¶mg 1.4Aä¶mg 1.4Aä¶mg 1.4Aä¶mg 1.4

1. Imcrc nXmdcrZm gai én Úm.

i) ( ) ( )5 7 2 5+ + ii)  ( ) ( )5 5 5 5+ −

iii) ( )2
3 7+ iv)  ( ) ( )11 7 11 7− +

2. Imcrc g§»¶m§Zm n[a‘o¶ qH$dm An[a‘o¶ ‘Ü¶o dJuH$aU H$am.

i) 5 3− ii)   3 2+ iii)  ( )2
2 2−

H$aUr Mo énH$aUr Mo énH$aUr Mo énH$aUr Mo énH$aUr Mo én
KmVm§H$ én 1

na
a°S>rH$c én n a
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Voc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaUVoc§JmZm emgZmìXmao ‘mo’$V {dVaU
2018-192018-192018-192018-192018-19

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

iv)
2 7
7 7

v)   2π vi)   
1
3 vii)  ( ) ( )2 2 2 2+ −

3. Imcrc g‘rH$aUmV x, y, z  BË¶mXr Mc, n[a‘o¶ qH$dm An[a‘o¶ Xe©{dVmV H$m?
‘m{hV H$am.

i) 2x 7= ii)  2y 16= iii)   2z 0.02=

iv) 2 17u
4

= v)   2w 27= vi)   t4 = 256

4. dVw©imMo n[aK Am{U ì¶mgmMo JwUmoÎma c
d  ho π  Zo Xe©{dVmV. nU AmnU Ago åhUVmo

H$sπ  ho An[a‘o¶ g§»¶m Amho. H$m?

5. Imcrc N>oXmMo n[a‘o¶rH$aU H$am.

i)
1

3 2+
ii)  1

7 6−
iii)  1

7
iv)  6

3 2−

6. N>oXmMo n[a‘o¶rH$aU H$éZ àË¶oH$mcm gai én Úm.

i)
6 4 2
6 4 2

−
+

ii)   
7 5
7 5

−
+

iii)  
1

3 2 2 3− iv) 
3 5 7
3 3 2

−
+

7.
10 15

2 2
−  Mr qH$‘V VrZ Xem§e ñWimn¶ªV ‘m{hV H$am. ( 2 1.414=

Am{U  5 2.236= )

8. ‘m{hV H$am.

i)
1
664 ii)  

1
532  iii)  

1
4625

iv)
3
216 v)  

2
5243 vi)  

1
6(46656)
−

9. gai én Úm. 3 54 81  8 343 + 15 32 + 225−

10. Oa ‘a’ Am{U ‘b’ n[a‘o¶ g§»¶m Agoc Va àË¶oH$ g‘rH$aUmVrc a Am{U b Mr {H$§‘V
‘m{hV H$am.

i)
3 2 6
3 2

a b+
= +

−
ii)

5 3 15
2 5 3 3

a b+
= −

−

23=1.732
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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

AmnU H$m¶ MMm© Ho$cr?
¶m YS>çmVrc AmnU MMm© Ho$coco A§e

1. Á¶m g§»¶ocm p
q
À¶m énmV {c{hVm ¶oVo Ë¶m g§»¶ocm n[a‘o¶ g§»¶m åhUVmV.(¶oWo p

Am{U q nwUmªH$ AmhoV Am{Uq ≠  0 )

2. Á¶m g§»¶ocm  p
q
 À¶m énmV {chþ eH$V Zmhr Ë¶m g§»¶ocm An[a‘o¶ g§»¶m åhUVmV.

(¶oWo pAm{U q nwUmªH$ AmhoV Am{U q ≠  0 )
3. n[a‘o¶ g§»¶mMm Xem§e {dñVma EH$Va Amd¥Îmr AgVo Zmhr Va AZmd¥Îmr AgVo.
4. An[a‘o¶ g§»¶mMm Xem§e {dñVma A§V Z hmoUmao Am{U Amd¥Îmr Amho.
5. gd© n[a‘o¶ Am{U An[a‘o¶ g§»¶mÀ¶m g‘whmcm dmñV{dH$ g§»¶m åhUVmV.
6. g§»¶m aofodarc àË¶oH$ {~§Xþ {dcúmU dmñV{dH$ g§»¶m gw{MV H$aVo. VgoM g§»¶m aofoda

àË¶oH$ dmñV{dH$ g§»¶m {dcúmU q~Xþcm gw{MV H$aVo.

7. Oa q  ho n[a‘o¶ Am{U s ho An[a‘o¶ Agoc Va q+s, q-s, qs Am{U  
q
s  ho An[a‘o¶ AgVo.

8. Oa n ho nwU© dJm©À¶m ì¶{V[aº$ Z¡g{J©H$ g§»¶m Agoc Va n ho An[a‘o¶ g§»¶m AgVo.
9. a  Am{U  b ho H$moUË¶mhr XmoZ YZ dmñV{dH$ g§»¶m Agoc Va

i) ab a b= ii)  
a a
b b

=  (b 0)≠

iii) ( ) ( )a b a b a b+ − = − iv)   ( ) ( ) 2a b a b a b+ − = −

v) ( )2
a+ b a 2 ab b= + +

10. 1
a b+

À¶m N>oXmMo n[a‘o¶rH$aU H$aÊ¶mgmR>r Amnë¶mcm  a b
a b

−
−

Zo JwUmdo cmJoc.
¶oWo  a, b ho nwUmªH$ AmhoV.

11. g‘Om a > 0, b > 0  dmñV{dH$ g§»¶m Am{U  p Am{U q  n[a‘o¶ g§»¶m g‘Ow Va,

i) p q p qa .a a += ii)   p q pq(a ) a=  iii)  
p

p q
q

a a
a

−=

iv) p p pa .b (ab)=

12. Oa  ‘n’ ho 1 noúmm ‘moR>r YZ nwUmªH$ Agoc Am{U ‘a’ YZ n[a‘o¶ g§»¶m Amho. nU

H$moUË¶mhr n[a‘o¶ g§»¶mMo nth  ‘wi Zmhr Va   n a  qH$dm 
1
na  cm n ì¶m H«$‘mMo H$aUr

åhUVmV.
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2.1 àñVmdZm2.1 àñVmdZm2.1 àñVmdZm2.1 àñVmdZm2.1 àñVmdZm

EH$m ~JrÀ`mV 6 am§Jm AmhoV. àË òH$ am§JoV ghm amonQ>o AmhoV. VoWo EHw$U {H$Vr amonQ>o
AmhoV? g_Om VoWo ‘x’ amonQ>o AmhoV Ë`mg ‘x’ am§JoV cmdco AgVm,  Ë`m ~JrÀ`mV
{H$Vr amonQ>o amhVmV? ñnï>nUo Vo x2 åhUwZ _m{hV Amho.

EH$ {H$.J«. H$m§ÚmMr {H$§‘V 10 én ò Amho. B§XaZo
p {H$.J«°. H$m§Xo {dH$V KoVco. amOwZo  q {H$.J°«. {dH$V
KoVco Am{U hm{Z\$Zo r {H$.J°«. {dH$V KoVco. àË òH$mcm
{H$Vr én ò Úmdo cmJVo? Ë`m§Zr {Xcoco én ò AZwH«$_o
10p, 10q Am{U 10r AmhoV. hr gd© CXmhaUo ~¡{OH$
nXmdcrMm dmna XmI{dVo.

Aem àH$mao AmnU ~¡{OH$ nXmdcr ‘s2’ cm Mm¡agmMo
úmoÌ\$i H$mT>Ê`mgmR>r ‘lb’ cm Am`VmMo Am{U ‘lbh’ cm Am¶VO KZ\$i H$mT>Ê`mgmR>r dmnaVmo.
AmnU Cn`moJ H$aUmè`m BVa ~¡{OH$ nXmdë`m H$moUË`m AmhoV?

~¡{OH$ nXmdcr Ogo 3xy, x2+2x, x3- x2 + 4x + 3,  πr2, ax + b  BË`mXtZm ~hþnXr Ago
åhUVmV. cúmmV ¿`m H$s, AmnU AmVmn ª̀V KoVcoë`m ~¡{OH$ nXmdcrV F$UmË_H$ Zgcoco
nwUm§©H$ McmMo ghJwUH$ AmhoV.

Imcr {Xcoë`m nXmdcrVrc ~hþnXrcm _m{hV H$é eH$Vm H$m?

x2,    
1
2x  + 3,    2x2 

3
x

− + 5;    x2 + xy + y2

darc n¡H$s 
1
2x  + 3 hr ~hþnXr Zmhr H$maU 

1
2x  `m nXmV KmVm§H$ hm F$UahrV nwUm©§H$

Zmhr.(åhUOo 1
2 ) Am{U 2x2 

3
x

− + 5 hr gwÜXm ~hþnXr Zmhr H$maU Ë`mg 2x2 − 3x−1 + 5

Agohr {chrVm òVo. OoWo Xþgao nX (3x−1) `mg KmVm§H$ F$U g§»`m (åhUOoM −1)Amho. Á`m
~¡{OH$ nXmdcrV Agcoë`m KmVm§H$ \$º$ F$UahrV nwUmªH$ g§»`m AgVo. Ë`mg ~hþnXr Ago
åhUVmV.

~hþnXr Am{U Ad`d nmS>Uo~hþnXr Am{U Ad`d nmS>Uo~hþnXr Am{U Ad`d nmS>Uo~hþnXr Am{U Ad`d nmS>Uo~hþnXr Am{U Ad`d nmS>Uo
02
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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

{dMma H$am Am{U MMm© H$am Am{U {chm{dMma H$am Am{U MMm© H$am Am{U {chm{dMma H$am Am{U MMm© H$am Am{U {chm{dMma H$am Am{U MMm© H$am Am{U {chm{dMma H$am Am{U MMm© H$am Am{U {chm
Imcrc n¡H$s H$moUVr nXmdcr ~hþnXr Amho? H$moUVr Zmhr? H$maUo Úm.

(i) 4x2 + 5x - 2 (ii) y2 - 8 (iii) 5 (iv) 532 2 −+
x

x

(v) 53 2 +x y (vi) 1
1
+x (vii) x (viii) 3 xyz

{d{dY énmV Agcoë`m ~hþnXrMm Aä`mg H$é `m. `m YS>çmV eof{gÜXm§VmÀ`m
gmhmæ`mZo Am{U Ad`dmÀ`m {gÜXm§VmZwgma Ë`m§Mm ~hþnXrÀ`m Ad`dmV Pmcocm Cn`moJmdéZ
~hþnXrMo Ad`d nmS>Uo {eHw$Z KoD$ `m.

2.2 EH$Mcr` ~hwnXr2.2 EH$Mcr` ~hwnXr2.2 EH$Mcr` ~hwnXr2.2 EH$Mcr` ~hwnXr2.2 EH$Mcr` ~hwnXr
àË òH$ Mcamer EH$m {MÝhmZo(Aúma) Xe©{dVo.Or H$moUVrhr dmñV{dH$ qH$_V KoVo.

`mMr COiUr H$é. AmnU x, y, z  BË`mXr Aúmam§Mm dmna Mcmg Xe©{dÊ`mgmR>r H$aVmo.

Ogo 2x, 3x, −x, x
4
3  .... nXmdcr_Ü ò gdm©V EH$M Mc x

AmhoV. hr nXmdcr (pñWa) ×  (McmMm H$mhr KmVm§H$) `m énmV
Amho. AmVm g_Om AmnUmg Mm¡agmMr n[a_rVr H$mT>m`Mr Amho.
AmnU P = 4s ho gwÌ dmnaVmo.

òWo ‘4’ hr pñWam§H$ Am{U  ‘s’ hr Mc AmhoV Or Mm¡agmMr
~mOw Xe©{dVo. {d{dY Mm¡agmgmR>r ~mOw ~XcV AgVo.

Imcrc Vº$m nhm.
Mm¡agmMr ~mOw n[a_rVr

(s) (4s)

4 go._r. P = 4 ×  4 = 16 go._r.
5 go._r. P = 4 ×  5 =  20 go._r.

10 go._r. P = 4 ×  10 = 40 go._r.

`m nwU© g§X^m©V pñWaH$m§Mr qH$_V 4 hr gmaIrM åhUOo {Xcoë`m àíZmV pñWam§H$mMr
qH$‘V ~XcV Zmhr. na§Vw McmMr (s) qH$_V ~XcVo.

g_Om nXmdcrcm (pñWam§H$) (Mcamer) `m énmV {chm`Mo Agë`mg Am{U AmnUmg
pñWam§H$ H$moUVm Amho ho Zgë`mg AmnU Ë`mg  a, b, c ... BË`mXr {c{hVmo.

s s

s

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

åhUwZ gmYmaUVm hr nXmdcrax, by, cz, .... BË`mXr Aer  AgVo. òWo a, b, c ...  ho {ZíMrV
pñWam§H$ AmhoV. Am{U BVa nXmdcr Ogo x2, x2 + 2x + 1,  x3 + 3x2 − 4x + 5.  hr gd© nXmdcr
EH$Mcr` ~hþnXr AmhoV.

ho H$amho H$amho H$amho H$amho H$am
•  ‘x’ Mc Agcocr XmoZ ~hþnXr {chm.
•  ‘y’ Mc Agcocr {VZ ~hþnXr {chm.
•  2x2 + 3xy + 5y2 hr ~hþnXr EH$Mcr` Amho H$m`?
• {Za{Zamù`m KZ AmH$mamÀ`m úmoÌ\$imMo Am{U KZ\$imMr gwÌo {chm. Ë`m_Yrc Mco

Am{U pñWam§H$ H$mT>m.

2.32.32.32.32.3 ~hþnXrMm H$moQ>r~hþnXrMm H$moQ>r~hþnXrMm H$moQ>r~hþnXrMm H$moQ>r~hþnXrMm H$moQ>r
~hþnXrVrc àË òH$ nX ho pñWam§H$ Am{U ewÝ òVa nwUm©H$m§Mm KmVm§H$mMm JwUmH$ma Amho.

`mcmM ghJwUH$ Ago åhUVmV. nXmMm H$moQ>r åhUOo Ë`m McmVrc KmVm§H$mMr ~oarO hmò .
Am{U ~hþnXrMm H$moQ>r hm Ë`m nXmVrc Mcm§Mm _hÎm_ KmVm§H$ hmò .

Imcrc ~hþnXrV nX, Ë`mMm ghJwUH$ Am{U H$moQ>r _m{hV H$é.
(i)  3x2 + 7x + 5 (ii)  3x2y2 + 4xy + 7

3x2 + 7x + 5, `m ~hþnXr_Ü`o 3x2, 7x  Am{U 5 hr nXmdcrVrc nXo AmhoV.
~hþnXrVrc àË òH$ nXmg ghJwUH$ AgVmo. åhUwZ  3x2 + 7x + 5, _Ü ò x2 Mm ghJwUH$ 3 Amho.
x  Mm ghJwUH$ 7 Amho Am{U x0 Mm ghJwUH$ 5 Amho (cúmmV R>odm x0=1)

Vwåhmcm _m{hV Amho H$s, ~hþnXrMm H$moQ>r hm nXmVrc Mcm§Mm _hÎm_ KmVm§H$ Amho.
{Xcoë`m nXmdcrV gd© nXm§_Ü ò 3x2 `m nXmMm KmVm§H$ _moR>m Amho. åhUwZ Aem àH$mao

3x2 + 7x + 5 Mm H$moQ>r  ‘2’ Amho.
AmVm, Vwåhr  3x2y3 + 4xy + 7 Mm H$moQ>r _m{hV H$é eH$Vmo H$m`?

x2y3 Mm ghJwUH$ 3 Amho Am{U  xy Mm4 Amho. Am{U  x0y0 Mm 7 Amho. 3x2y3 `m
nXmVrc McmÀ`m KmVm§H$mMr ~oarO  2 + 3 = 5 Amho. Vr Xþgè`m nXm§À`m KmVm§H$mÀ`m ~oaOonoúmm
_moR>m Amho. åhUwZ  3x2y3 + 4xy + 7 Mm ~hþnXrMm H$moQ>r 5 Amho.

AmVm pñWam§H$mMm H$moQ>r H$m` Amho. {dMma H$am? pñWam§H$mV Mco Zgë`m_wio Ë`mg x0

À`m JwUmH$mamgmaIo {chþ eH$Vmo. CXmhaUmW© 5 Mm Ho$mQ>r ewÝ` Amho. Ë`mg  5x0 Ago {c{hVm
òVo. H$moQ>r 1, H$moQ>r 2, qH$dm H$moQ>r 3 Agcoë`m ~hþnXr H$em {XgVmV Vwåhr nm{hco.
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  H$moUË`mhr Z¡g{J©H$ g§»`m n  gmR>r H$moQ>r Agcocr EH$McmVrc ~hþnXr Vwåhr n {chþ eH$Vm
H$m?  x EH$Mcr` n  H$moQ>r AgUmè`m ~hþnXrMo én

anxn + an–1xn–1 + . . . + a1x + a0

òWo a0, a1, a2, . . ., an pñWam§H$ AmhoV Am{U  an ≠ 0.

{dfoeVm Oa a0 = a1 = a2 = a3 = . . . = an = 0 (åhUOo gd© ghJwUH$ ewÝ` AmhoV)
AmnUmg ~hþnXrMm ewÝ` {_iVmo Á`mcm ‘0’ Zo Xe©{dVmV.

H$moQ>r ewÝ` åhUw eH$Vm H$m? `mcm KmVm§H$mÀ`m énmV Z {c{hVm Amë`m_wio Ë`mMr
ì`m»`m H$aVm òV Zmhr.

ho H$amho H$amho H$amho H$amho H$am
1 . Imcrc àË òH$ ~hþnXrMm H$moQ>r {chm.

(i) 7x3 + 5x2 + 2x − 6 (ii) 7 − x + 3x2

(iii) 5p − 3 (iv) 2 (v) −5xy2

2 . Imcrc àË òH$  x2 Mm ghJwUH$ {chm.

(i) 15 − 3x + 2x2(ii) 1 − x2 (iii) πx2 − 3x + 5 (iv) 152 2 −+ xx

Imcrc VŠË`mMo {Z[aúmU H$am Am{U [aH$må`m OmJm ^am.
(i) H$moQ>rdéZ ~hþnXrMo àH$ma

~hþnXrMm ~hþnXrMo CXmhaU
H$moQ>r Zmd

ì`m»`m H$aVm ewÝ` ~hþnXr            0

ewÝ`  pñWa ~hþnXr −12; 5; 
4
3  BË`mXr

1 ...................................... x − 12; −7x + 8; ax + b BË`mXr
2 dJ© ~hþnXr ......................................

3 KZ ~hþnXr 3x3 − 2x2 + 5x + 7

gmYmaUVm ~hþnXrMm H$moQ>r ‘n’  Agë`mg  n do H$moQ>r Agcocm ~hþnXr åhUVmV.

òV Zmhr
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(ii)   nXm§À`m EHw$U g§» òdéZ ~hþnXrMo àH$ma
ewÝ òVa ~hþnXrMo CXmhaU nXo

nXm§Mr g§»`m Zmd
1 EH$nXr −3x −3x

2 pìXnXr 3x + 5 3x, 5

3 {ÌnXr 2x2 + 5x + 1 ......................

3 noúm OmñV AZoH$ nXr ........................... 3x3, 2x2, −7x, 5

gwMZm: EH$ ~hþnXr AZoH$ nXr hmoD$ eH$Vo na§Vw àË òH$ AZoH$nXr ~hþnXr hmoV Zmhr
EH$ McAgUmar aofr` ~hþnXr EH$nXr qH$dm pìXnXr hmoD$ eH$Vo.

       CXmhaU :  3x  qH$dm 2x − 5

{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.

EH$ Mcr` KZ (H$moQ>r3)~hþnXrV qH$Vr nXo AgVmV? CXmhaUo Úm.

Oa ~hþnXrVrc Mc  x, Agë`mg ~hþnXrcm  p(x),  q(x) qH$dm  r(x) BË`mXrZo Xe©{dVmo.
CXmhaUmV

p(x)  = 3x2 + 2x + 1

q(x) = x3 − 5x2 + x − 7

r(y) = y4 − 1

t(z) = z2 + 5z + 3

  ~hþnXr _Ü ò {H$Vrhr nXo Agw eH$Vo.
AmVmn ª̀V ~hþVoH$ AmnU EH$mM McmVrc ~hþnXrMr MMm© Ho$cr EH$m Mcmnoúmm OmñV

McmV gwÜXm ~hþnXr AgVmV. CXmhaUmVx + y,  x2 + 2xy + y2,  x2 - y2  ho  x A[U y `m XmoZ
McmVrc ~hþnXr Amho. AemarVrZo  x2 + y2 + z2,  x3 + y3 + z3 ho {VZ Mco AgUmar ~hþnXr
AmhoV. Aem ~hþnXrZm g{dñVanUo Z§Va {eH$Uma AmhmoV.

à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.
1 .  x `m Mc Agcocr

~h þnXr Xm oZ nXmV
{chm.

2 .  p Mc Agc o ë`m
~hþnXrcm 15 nXmV H$go
{c{hVm?
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Aä`mg - 2.1Aä`mg - 2.1Aä`mg - 2.1Aä`mg - 2.1Aä`mg - 2.1

1 . Imcr {Xcoë`m àË òH$ ~hþnXrMr H$moQ>r H$mT>m.
(i) x5 − x4 + 3 (ii) x2 + x − 5 (iii) 5

(iv) 3x6 + 6y3 − 7 (v) 4 − y2 (vi) 5t − 3

2 . Imcr {Xcoë`m nXmdcrV EH$Mcr` ~hþnXr H$moUË`m AmhoV Am{U H$moUË`m ZmhrV?
Vw_À`m CÎmamgmR>r H$maUo Úm.

(i) 3x2 − 2x + 5(ii) x2 + 2 (iii) p2 − 3p + q (iv) y
y 2

+

(v) 55 xx +  ( )0x > (vi) x100 + y100

3. Imcrc àË òH$ ~hþnXrVrc x3 Mm ghJwUH$ {chm.
(i) x3 + x + 1 (ii) 2 − x3 + x2 (iii) 32 5+x (iv) 2x3 + 5

(v) 3

2
x xπ

+ (vi) 32
3

x− (vii) 2x2 + 5 (viii) 4

4. Imcr {Xcoë`m nXmdctZm aofr`, dJu` Am{U KZ ~hþnXr _Ü ò dJr©H$aU H$am.
(i) 5x2 + x − 7 (ii) x − x3 (iii) x2 + x + 4 (iv) x − 1

(v) 3p (vi) πr2

5 . Imcrc {dYmZo gË` qH$dm AgË` {chm? Vw_Mo CÎma {gÜX H$am.
(i) {ìXnXrV ~hþVoH$ XmoZ nXo AgVmV.
(ii) àË òH$ ~hþnXr hr pìXnXr Amho.
(iii) {ìXnXrMm Ho$mQ>r 3 Agw eH$Vmo.
(iv) ewÝ` ~hþnXrMm H$moQ>r AgVmo.
(v)  x2 + 2xy + y2  Mm H$moQ>r 2 Amho.
(vi) π r2 hr EH$nXr Amho.

6. H$moQ>r 10 AgUmè`m EH$nXr Am{U ÌrnXrMr àË òH$ EH$ CXmhaU Úm.

2.4(A)  ~hþnXrMm ewÝ`2.4(A)  ~hþnXrMm ewÝ`2.4(A)  ~hþnXrMm ewÝ`2.4(A)  ~hþnXrMm ewÝ`2.4(A)  ~hþnXrMm ewÝ`
l g_Om ~hþnXr  p(x)  =  x2 + 5x + 4.

x = 1 gmR>r  p(x) Mr qH$_V {H$Vr hmoVo.
`mgmR>r AmnUmg  p(x) _Ü ò àË òH$ x À`m EodOr 1 _m§S>mdo cmJVmo.
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Ago Ho$co AgVm p(1)= (1)2 + 5(1) + 4,

   =1 + 5 + 4 = 10  {_iVo.
åhUwZ AmnU åhUw eH$Vmo H$s, x = 1 AgVmZm p(x)  = 10 òVo.
AemarVrZo x = 0 Am{U x = −1 gmR>r  p(x)  _m{hV H$am

p(0) = (0)2 + 5(0) + 4 p(−1) = (−1)2 + 5(−1) + 4

= 0 + 0 + 4 =  1 − 5 + 4

= 4 = 0
 p(−4) Mr qH$_V H$mTw> eH$Vm H$m`?

l Xþgar ~hþnXr ¿`m.
s(y) = 4y4 − 5y3 − y2 + 6

s(1) = 4(1)4 − 5(1)3 − (1)2 + 6

= 4(1) − 5(1) − 1 + 6

= 4 − 5 − 1 + 6

= 10 − 6

= 4

  s(−1)  Mr qH$_V H$mTw> eH$Vm H$m?

ho H$amho H$amho H$amho H$amho H$am
Imcr {Xcoë`m àË òH$ ~hþnXrMr McmÀ`m {ZX}{eV qH$_Vr déZ qH$_V H$mT>m.

(i) p(x)  = 4x2 − 3x + 7 at  x = 1

(ii) q(y) = 2y3 − 4y + 11   at y = 1

(iii) r(t)  =  4t4 + 3t3 − t2 + 6 at t = p, Rt ∈
(iv) s(z) = z3 − 1  at z = 1
(v) p (x) = 3x2 + 5x - 7 at x = 1

(vi) q (z) = 5z3 - 4z + 2  at z = 2

l AOwZ EH$ ~hþnXr ¿`m    r (t) = t − 1

                  r(1) H$m` Amho    r(1) = 1 − 1 = 0 Amho H$m?
 r(1) = 0,  Agë`mg r(t) `m ~hþnXrMm ewÝ` 1 Amho. Ago AmnU åhUwZ eH$Vmo.

gmYmaUVm,  p(x) `m ~hþnXrMm ewÝ` hr x Mr qH$_V Amho Á`mgmR>r  p(x) = 0.
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`m qH$_Vrcm ~hþnXr p (x) Mo _wi gwÜXm åhUVmV.
 f(x)  = x + 1 `m ~hþnXrMm ewÝ` H$m` Amho?
Vwåhr {Z[aúmU H$oco AgVm,x + 1  = 0. ~hþnXrMm ewÝ` hm Ë`mcm 0 er g_mZ Ho$ë`mg

òVmo. åhUOo x + 1 = 0,  `mdéZ x = −1 òVo  f ¶mhr (x) ‘Yrc ~hþnXr Agë¶mg f(x) = 0  x
_Yrc ~hþnXrMo g_rH$aU åhUVmV.AmnUmg {XgwZ òVo H$s, darc CXmhaUmV -1 ho ~hþnXr
f(x)  Mo _wi Amho. åhUwZ AmnU åhUw eH$Vmo H$s, x + 1 ~hþnXrMm ewÝ` -1 Amho qH$dm x +
1 = 0 `m ~hþnXrg g_rH$aUmMo _wi Amho.

l AmVm pñWa ~hþnXr 3 ¿`m. `mMr ewÝ`
qH$_V gm§Jw eH$Vm H$m? Zmhr 3 = 3x0 À`m
H$moUË`mhr dmñV{dH$ qH$_VrgmR>r  3x0 òV
Zmhr AemVèhoZo pñWa ~hþnXrcm ewÝ` qH$_V
ZgVo.

CXmhaU-1: p(x) = x + 2. Va p(1), p(2), p(−1) Am{U p(−2) Mr qH$_V H$mT>m. ¶mn¡H$s
H$moUË¶m {H$‘Vrcm ~hþnXrMr qH$‘V ewÝ¶ ¶oB©c.

 gmoS>dUwH$: g_Om  p(x)  = x + 2

 x À`m EodOr 1 R>odë`mg
p(1) = 1 + 2 = 3

x À`m EodOr 2 R>odë`mg
p(2) = 2 + 2 = 4

x À`m EodOr -1 R>odë`mg
p(−1) = −1 + 2 = 1

x À`m EodOr -2 R>odë`mg
p(−2) = −2 + 2 = 0
åhUwZ  1 , 2, −1 ho x + 2 ~hþnXrMo ewÝ` ZmhrV. na§Vw -2 hr ~hþnXrMm ewÝ` Amho.

CXmhaU:2  p(x) = 3x + 1 `m ~hþnXrMm ewÝ` _m{hV H$am.
gmoS>dUwH$:   p(x) Mm ewÝ` _m{hV H$aUo g_rH$aU gmoS>{dë`mgmaIo Amho.

                       p(x)  =  0

   åhUOo         3x + 1  =  0

                         3x  =  −1

                           x  = 
1
3

−

à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
Imcrc ~hþnXrMr ewÝ` qH_V _m{hV
H$am
1 . 2x − 3 2 . x2 − 5x + 6
3 . x + 5
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åhUwZ 
1
3

−  hm 3x + 1 ~hþnXrMm ewÝ` Amho.

CXmhaU-3:  2x − 1 ~hþnXrMr ewÝ` qH$_V H$mT>m.
gmoS>dUwH$:  p(x) Mr ewÝ` qH$_V H$mT>Uo Am{U p(x) = 0 g_rH$aU gmoS>{dUo gmaIoM Amho.

 2x − 1 = 0

   x  = 
1
2  (H$go?)

 P 
1
2

⎛ ⎞
⎜ ⎟
⎝ ⎠

 Mr [H§$_V H$mTw>Z VnmgwZ nhm.

2.4(~)  EH$ McamerVrc aofr¶ ~hwnXrMo ewÝ¶2.4(~)  EH$ McamerVrc aofr¶ ~hwnXrMo ewÝ¶2.4(~)  EH$ McamerVrc aofr¶ ~hwnXrMo ewÝ¶2.4(~)  EH$ McamerVrc aofr¶ ~hwnXrMo ewÝ¶2.4(~)  EH$ McamerVrc aofr¶ ~hwnXrMo ewÝ¶
AmVm Oa  p(x)  = ax + b,  ,0≠a  aofr` ~hþnXr Agoc Va p(x) Mr ewÝ` [H§$_V H$go H$mT>mc?
 p(x) ~hþnXrMr ewÝ` qH$_V _m{hV H$aUo AmnU nm{hco Agë`m_wio AmnUmg  p(x) =

0 g_rH$aU gmoS>{dÊ`mMr JaO Amho.
`mMm AW©    ax + b = 0,  0≠a åhUwZ  ax  = −b

  åhUOoM  x =  a
b− åhUwZ  x =  a

b−
 hm \$º$  p(x) = ax + b  `m

~hþnXrMm ewÝ` Amho åhUOo EH$m McmVrc aofr` ~hþnXrg EH$M ewÝ` qH$_V AgVo.

ho H$amho H$amho H$amho H$amho H$am
[aH$må`m OmJm ^am

aofr` ~hþnXrMr ewÝ` qH$_V
~hþnXr
x + a − a

x − a -------------

ax  + b -------------

ax − b
b
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CXmhaU-4:   x2 − 3x +2  ̀ m ~hþnXrMr ewÝ` qH$_V 2 Am{U 1 Amho H$m nS>Vmim H$éZ nhm.
gmoS>dUwH$: g_Om  p(x)  =  x2 − 3x + 2

 x À`m EdoOr 2 R>odë`mg
   p(2) =  (2)2 − 3(2) + 2

=  4 − 6 + 2 = 0

 x À`m EdoOr 1 R>odë`mg
   p(1) = (1)2 − 3(1) + 2

= 1 − 3 + 2

= 0

åhUwZ x2 − 3x + 2 ~hþnXrMo 2 Am{U 1 ho XmoÝhr ewÝ` qH$_Vr AmhoV.
`mÀ`m nS>VmiÊ`mMr AmUIr Xþgar nÜXV Amho H$m?
x2 − 3x + 2 ~hþnXrMm H$moQ>r H$m` Amho? hr aofr` ~hþnXr Amho H$m? Zmhr,
hr dJ© ~hþnXr Amho. åhUwZ dJ© ~hþnXr_Ü`o XmoZ ewÝ` qH$_Vr AgVmV.

CXmhaU-5: Oa x2 + 2x − a. `m ~hþnXrMr ewÝ` qH$_V 3 Agë`mg a _m{hV H$am?
gmoS>dUwH$: g_Om  p(x) = x2 + 2x − a

~hþnXrMm ewÝ` 3 Amho, AmnUmg _m{hV Amho p(3) = 0.

       x2 + 2x − a  = 0
 x = 3 R>odë`mg  (3)2 + 2 (3) − a = 0

           9 + 6 − a = 0
                15 − a = 0

 −a = −15
qH$dm    a = 15

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

1.    x2 + 1 `mg ewÝ` qH$_V Zmhr H$m?
2.     ‘n’ H$moQ>r Agë`mg ~hþnXrÀ`m EHw$U ewÝ` qH$_Vr H$sVr Amho Vwåhr gm§Jw eH$Vm H$m?

Aä`mg - 2.2Aä`mg - 2.2Aä`mg - 2.2Aä`mg - 2.2Aä`mg - 2.2
1.  4x2 − 5x + 3 `m ~hþnXrMr ewÝ` qH$_V H$mT>m Ooìhm,

(i) x = 0 (ii) x = −1 (iii) x = 2 (iv) x = 
1
2
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2. Imcrc àË òH$ ~hþnXrgmR>r p(0), p(1) Am{U p(2) Mr qH$_V H$mT>m.
(i) p(x) = x2− x +1 (ii)p(y) = 2 + y + 2y2 − y3

(iii) p(z) = z3 (iv) p(t)  = (t − 1) (t + 1)

(v) p(x) = x2 − 3x + 2

3. Imcrc _Ü ò àË òH$ g§X^m©V x À`m {Xcoë`m qH$_Vr ~hþnXrÀ`m ewÝ` {H$§‘V hmoVmV H$m
Zmhr ? nS>VmiUr H$am.

(i) p(x) = 2x + 1; x = 
1
2

−     (ii) p(x) = 5x − π; x = 
3

2
−

(iii) p(x) = x2 − 1;  x = +1   (iv) p(x) = (x - 1)(x +  2);  x = − 1, −2

(v) p(y) = y2;  y = 0         (vi) p(x) =  ax + b ;  x = −
b
a

(vii) f(x) = 3x2 − 1;  
1 2,
3 3

= −x (viii) f (x) = 2x - 1, x = 
1 1, 
2 2

−

4 . Imcr {Xcoë`m àË òH$ g§X^m©V ~hþnXrMm ewÝ` _m{hV H$am.
(i) f(x) = x + 2 (ii) f(x) = x − 2 (iii) f(x) = 2x + 3

(iv) f(x) = 2x − 3(v) f(x) = x2 (vi) f(x) = px,  p ≠  0
(vii) f(x) = px + q,   p ≠  0,  p q `m dmñV{dH$ g§»`m AmhoV.

5. Oa  p(x) = 2x2 − 3x + 7a ~hþnXrMr ewÝ` qH$_V Agë`mg a  Mr qH$_V H$mT>m.
6 . Oa f (x) =  2x3 − 3x2 + ax + b,  ~hþnXrMr ewÝ` qH$_V  0 Am{U 1 Agë`mg  a

Am{U b À`m qH$_Vr H$mT>m.

2.5 ~hþnXrMm ^mJmH$ma H$aUo2.5 ~hþnXrMm ^mJmH$ma H$aUo2.5 ~hþnXrMm ^mJmH$ma H$aUo2.5 ~hþnXrMm ^mJmH$ma H$aUo2.5 ~hþnXrMm ^mJmH$ma H$aUo
Imcrc CXmhaUo nhm.

(i)  25 Am{U 3 `m XmoZ g§»`m ¿`m. 25 cm 3 Zo ^mJm. AmnUmg ^mJmH$ma 8 Am{U ~mH$s
1 òVmo.

^mÁ` = (^mOH$ ×  ^mJmH$ma) + ~mH$s
åhUwZ,  25 = (8 × 3) + 1

Aem[aVrZo 20 cm 5 Zo ^mJm AmnUmg  20 = (4 ×  5) + 0 òVmo.
òWo ~mH$s 0 Amho. `m g§X^m©V AmnU åhUw eH$Vmo H$s, 5 hm 20 Mm Ad`d Amho.

qH$dm 20 hm 5 Mm JwUH$ Amho.
Ogo AmnU EH$m g§» òcm Xþgè`m ewÝ òÎma g§» òZo ^mJ XoVmo. AmnU ~hþnXrcm Xþgè`m
~hþnXrZo gwÜXm ^mJ XoD$ eH$Vmo? Mcm nmhþ `m.
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(ii)  3x3 + x2 + x  `m  ~hþnXrcm  x `m EH$nXrZo ^mJmH$ma H$am.

AmnUmg (3x3 + x2 + x) ÷  x = 
3 23x x x

x x x
+ +

                        =  3x2 + x + 1

dmñV{dH$nUo  x  hm  3x3 + x2 + x  `m àË òH$ nXmMm gm_mÝ` Ad`d Amho. åhUwZ  3x3

+ x2 + x     `mg x(3x2 + x + 1) Ago {c{hVmo
3x3 + x2 + x  Mo Ad`d H$m` AmhoV?

(iii) Xþgè`m CXmhaUmV  (2x2 + x + 1) ÷  x

BWo (2x2 + x + 1) ÷  x  = 
22 1x x

x x x
+ +

                  =  2x + 1 + 
1
x

hr ~hþnXr Amho H$m?

1
x

 `m nXmg F$U KmVm§H$ Agë`m_wio (åhUOoM 
1
x  = x−1)

∴   2x + 1 + 
1
x

 hr ~hþnXr Zmhr.

AmnU Ë`mg (2x2 + x + 1)  = [x ×  (2x + 1)] + 1 Ago {c{hVmo.
1 cm ~mhoa H$mT>co AgVm BVa ~hþnXrcm XmoZ ~hþnXrÀ`m JwUmH$mamÀ`m énmV {c{hVm ̀ oVo.

BWo AmnU åhUw eH$Vmo H$s, (2x + 1) hm ^mJmH$ma x `m ^mOH$ Am{U 1 hm ~mH$s Amho.
AmnU cúmmV R>odco nm{hOo H$s, ~mH$s 0 Zgë`m_wio  ‘x’ Mm 2x2 + x + 1Mm Ad`d hmVo Zmhr

ho H$amho H$amho H$amho H$amho H$am
1.  3y3 + 2y2 + y   cm ‘y’ Zo ^mJm Am{U ^mJmH$mamMr dmñV{dH$Vm {chm.
2. 4p2 + 2p + 2    cm ‘2p’ Zo ^mJm Am{U ^mJmH$mamMr dmñV{dH$Vm {chm.

CXmhaU-6:  3x2 + x − 1 cm x + 1 Zo ^mJmH$ma H$am.
gmoS>dUwH$ : g_Om  p(x)  = 3x2 + x − 1 Am{U q(x)  = x + 1.

 p(x) cm  q(x) Zo ^mJm. _mJrc dJm©V {eH$coë`m ^mJmH$mamÀ`m nÜXVrMr AmR>dU
H$am.

nm`ar :1 ^mJm  
23 3=

x x
x

, n{hco ^mJmH$mamMo nX hmoVo.

2

2

2 1
2 1

2
1

1

x
x xx
x

x
x

+
+ +

−
+

−
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nm`ar:2 JwUmH$ma H$am  (x + 1)  3x = 3x2 + 3x

3x2 + 3x cm 3x2 + x _YwZ dOm Ho$ë`mg −2x òVo.

nm`ar :3 ^mJm 2 2−
= −

x
x , ^mJmH$amMo Xþgao nX

nm`ar :4 JwUm   (x + 1)(−2) = −2x − 2,
Ë`mg−2x − 1 _YwZ dOm Ho$ë`mg ‘1’ òVo.

nm`ar:5 ~mH$s 1 Amco. BWo Wm§~co nm{hOo.
(pñWam§H$mcm ~hþnXrZo H$m ^mJVm òV Zmhr Vwåhr  gm§Jw eH$Vm H$m?)

`mdéZ AmnUmg ^mJmH$ma (3x − 2) Am{U ~mH$s  (+1) òVmo.
gwMZm : ̂ mJmH$mamMr {H«$`m nwU© hmoVo Ooìhm ~mH$s 0 ̀ oVo H$s¨dm ~mH$sMr H$moQ>r hm ̂ mOH$mÀ`m

H$moQ>r noúmm chmZ AgVmo.
`m ^mJmH$amÀ`m dmñV{dH$Vog

3x2 + x − 1 = (x + 1) (3x − 2) + 1 Ago {chþ eH$Vmo.
åhUOoM ^mÁ` = (^mOH$ ×  ^mJmH$ma)  + ~mH$s
p(x) _Ü ò x  À`m EodOr -1 R>odwZ nmhþ `m

p(x) = 3x2 + x − 1
Mr qH$_V  p(−1)

p(−1) = 3(−1)2 + (−1) − 1
=  3(+1) + (−1) − 1 = 1.

 p(x) = 3x2 + x − 1 cm (x + 1) `m ^mJmH$mamZo Amcocr ~mH$s p (-1) gmaIrM amhVo OoWo
-1 hm x + 1 Mr ewÝ` qH$_V åhUOo x = −1 Amho

AOwZ H$mhr CXmhaUo KoD$ `m.
CXmhaU-7:  2x4 − 4x3 − 3x − 1  cm (x − 1)
Zo ^mJmH$ma H$am Am{U 0 ^mJmH$mamg ^mOH$mer nS>Vmim H$éZ nhm.
gmoS>dUwH$: g_Om  f(x) = 2x4 − 4x3 − 3x − 1

n{hco nhm 2x4 hm x À¶m {H$Vr nQ> AmhoV.
4

32 2x x
x

=

AmVm JwUm (x − 1) (2x3) = 2x4 − 2x3

JwUm Z§Va ~mH$s̈Mo
n{hco nX  −2x3 Amho. AgoM H$aV Om.

2

2

3 2
1 3 1

3 3

2 1
2 2

1

−

+ + −

+
−−
− −
− −
+ +

+

x
x x x

x x

x
x

3 2

4 3

4 3

3

3 2

2

2

2 2 2 5
1 2 4 3 1

2 2

2 3 1

2 2

2 3 1

2 2

5 1
5 5

6

x x x
x x x x

x x

x x

x x

x x

x x

x
x

− − −
− − − −

−
− +

− − −

− +
+ −

− − −

− +
+ −

− −
− +
+ −

−

AmT>iwZ Amco H$s, p(−1)  qH$_V
~mH$sÀ`m ~amo~a Amho åhUOo 1 Amho
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BWo ^mJmH$ma 2x3 − 2x2 − 2x − 5  Am{U ~mH$s −6 Amho.
AmVm (x − 1) ~hþnXrMr ewÝ` 1 Amho.
 x = 1,  f (x) _Ü ò R>odë`mg f (x) =  2x4 − 4x3 − 3x − 1

    f(1) = 2(1)4 − 4(1)3 − 3(1) − 1

=  2(1) − 4(1) − 3(1) − 1

= 2 − 4 − 3 − 1

= −6

(x − 1) À`m ewÝ`mda ~hþnXr f(x) Mr qH$_V ~mH$s gmaIr Amho H$m? darc CXmhaUmdéZ
AmnU gm§Jw eH$Vmo H$m, dmñV{dH$Vm Imcrc {gÜXVm§Mo én Amho. Ë`m_wio AmnUmg EH$Mc
aofr` g_rH$aUmZo ~hþnXrcm dmñV{dH$ ^mJmH$ma Z H$aVm ~mH$s òVo.

eof {gÜXm§Veof {gÜXm§Veof {gÜXm§Veof {gÜXm§Veof {gÜXm§V
g_Om p(x) hr EH$ qH$dm Ë`mnoúmm OmñV H$moQ>r Agcocr ~hþnXr Amho. Am{U ‘a’ hr
H$moUVrhr dmñV{dH$ g§»`m Agë`mg Oa p(x) hr aofr` ~hþnXr (x −−−−− a) Zo ^mJë`m
Jocr AgVm ~mH$s p(a) òVo.
AmVm `m {gÜXm§VmÀ`m {gÜXVoH$S>o nmhþ `m.

{gÜXVm: g_Om  p(x) hr EH$ qH$dm Ë`mnoúmm OmñV H$moQ>r Agcocr H$moUVrhr ~hþnXr Amho.
g_Om Ooìhm p(x) hr aofr` ~hþnXr g(x) = (x − a) Zr ^mJcr OmVo Voìhm ^mJmH$ma q(x)  òVo
Am{U ~mH$s r(x) òVo. Xwgè`m eãXmV  p(x)  Am{U g(x) Aem ~hþnXr AmhoV H$s,  p(x) > Mm
H$moQ>r Am{U g(x)  Mm H$moQ>r Am{U g(x) ≠ 0  Va AmnUmg q(x)  Am{U r(x)  Aem [aVrZo òVo H$s,
OoWo r(x) = 0  qH$dm r(x) < À`m H$moQ>r g(x) Mm Ho$mQ>r

^mJmH$mamdéZ
p(x)  = g(x) . q(x)  +  r(x)

    ∴ p(x)  = (x − a) . q(x)  +  r(x) ∵  g(x) = (x − a)

(x − a) Mm H$moQ>r Am{Ur(x)  Mm Ho$mQ>r hm (x − a) À`m H$moQ>rÀ`m chmZ Agë`m_wio
∴  r(x) Mm H$moQ>r = 0 åhUOor(x)  hm pñWam§H$ K Amho.
  r(x) = K x,À`m àË òH$ dmñV{dH$ qH$_Vr gmR>r
åhUwZ

p(x) = (x − a) q(x) + K
Oa x = a,  Va p(a) = (a − a) q(a) + K

               = 0 + K
   = K
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ho {gÜX Pmco.
~hþnXrZo ~hþnXrcm dmñV{dH$ ^mJmH$ma Z H$aVm `m nÜXrVrMm Cn`moJ H$éZ ~mH$r

_m{hV H$é eH$Vmo.

CXmhaU-8: Ooìhm x3 + 1 cm (x + 1) Zr ^mJVm ~mH$s _m{hV H$am.
gmoS>dUwH$: òWo  p(x) = x3 + 1

x + 1 aofr` ~hþnXrMm ewÝ`   −1 Amho. [x + 1 = 0⇒   x = −1]

åhUwZ x À`m EodOr  −1 R>odë`mg
p(−1) = (−1)3 + 1

=  −1 + 1

= 0

åhUwZ eof {gÜXm§VmZwgma AmnUmg _m{hV hmoVo H$s, (x3 + 1)  cm  (x + 1) Zo ^mJco
AgVm ~mH$s 0 òVo.

`mg Vwåhr dmñV{dH$ ^mJmH$mamZo VnmgwZ nmhþ eH$Vm. x3 + 1 cm x + 1 ^mJm
(x + 1) hm (x3 + 1) Mm Ad`d Amho Vwåhr gm§Jw eH$Vm H$m?

CXmhaU-9: (x − 2)  hm  x3 − 2x2 − 5x + 4  Mm Ad`d Amho H$m? VnmgUr H$am.
gmoS>dUwH$: g_Om p(x) = x3 − 2x2 − 5x + 4

aofr` ~hþnXr (x − 2)  hm {Xcoë`m ~hþnXrMm Ad`d Amho ho
VnmgUrgmR>r x,  À`m EodOr  (x − 2) Mm ewÝ` åhUOo  x − 2 = 0 ⇒  x =  2 KoUo.
      p(2) =  (2)3 − 2(2)2 − 5(2) + 4

= 8 − 2(4) − 10 + 4
= 8 − 8 − 10 + 4
= − 6.

~mH$s ewÝ` Zgë`m_wio  (x − 2)  hr ~hþnXr  x3 − 2x2 − 5x + 4 Mm ~hþnXrMm
Ad`Vd Zmhr
CXmhaU-10:  p(y) =  4y3 + 4y2 − y − 1 hr ~hþnXr (2y + 1) Mm JwUH$ Amho H$m gm§Jm.
gmoS>dUwH$: Vwåhmcm _m{hV Amho p(y) hm (2y + 1) Mm JwUH$ hmoVo. Oa \$º$ (2y + 1) hr p(y)
cm nwU©nUo ^mJë`mg

n{hë`m§Xm AmnU 2y + 1 ^mOH$mMm ewÝ` H$mTw> åhUOo  y = 
1

2
−
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 y À¶m EodOr 1
2
−

  R>odco AgVm p(y)

3 21 1 1 14 4 1
2 2 2 2

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

           
1 1 14 4 1

8 4 2
−⎛ ⎞ ⎛ ⎞= + + −⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

1 11 1
2 2
−

= + + −

= 0

åhUwZ  (2y + 1) hm p(y) Mm Ad`d hmoVmo. åhUOo p(y) hm (2y + 1) Mm JwUH$ hmoVmo.

CXmhaU-11: ax3 + 3x2 − 13 Am{U 2x3 − 5x + a `m ~hþnXrcm (x − 2) Zr ^mJë`mg ~mH$s
gmaIo amhVo. Va  a  Mr qH$_V H$mT>m.
gmoS>dUwH$: g_Om p(x) =  ax3 + 3x2 − 13 Am{U q(x) =  2x3 − 5x + a

∵  p(x)  Am{U  q(x) cm  x − 2 Zo ^mJco AgVm ~mH$s gmaIr amhVo.
∴  p(2) = q(2)

a(2)3 + 3(2)2 − 13 = 2(2)3 − 5(2) + a

      8a + 12 − 13 = 16 − 10 + a

    8a − 1 = a + 6

    8a − a = 6 + 1

          7a = 7

a = 1

Aä`mg - 2.3Aä`mg - 2.3Aä`mg - 2.3Aä`mg - 2.3Aä`mg - 2.3
1. x3 + 3x2 + 3x + 1 cm Imcrc aofr` ~hþnXrZo ^mJco AgVm ~mH$s

_m{hV H$am.

(i) x + 1 (ii) x  − 1
2

(iii) x (iv) x + π

(v) 5 + 2x

2. x3 − px2 + 6x − p cm x − p Zr ^mJco AgVm ~mH$s _m{hV H$am.
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3.  2x2 − 3x + 5 cm 2x − 3 ^mJë`mg ~mH$s {H$Vr òVo H$mT>m. Vo ~hþnXrcm nwU©nUo ^mJVo
H$m? H$maU gm§Jm.

4 . 9x3 − 3x2 + x − 5 cm 2
3

x −  Zo ^mJ {Xcm AgVm ~mH$s H$mT>m.

5. Oa 2x3 + ax2 + 3x − 5  Am{U x3 + x2 − 4x + a  cm x − 2 Zo ^mJco AgVm ~mH$s gmaIr
òVo, Va a Mr qH$_V H$mT>m.

6. Oa x3 + ax2 + 5 Am{U x3 − 2x2 + a cm (x + 2) Zô mJë`mg ~mH$s gmaIr òVo Va a Mr
qH$_V H$mT>m.

7. Oa f (x) = x4 − 3x2 + 4 cm g(x) = x − 2  Zo ^mJco AgVm ~mH$s H$m` amhVo Am{U
Amcoë`m CÎmamMr dmñV{dH$ ^mJmH$mamZo nS>VmiUr H$éZ nhm.

8 . Oa p(x) = x3 − 6x2 + 14x − 3  cm g(x) = 1 − 2x  Zo ^mJ {Xë`m AgVm, ~mH$s
H$m` òVo CÎmamMr ^mJmH$mamZo nS>VmiUr H$am.

9. Oa 2x3 +3x2 + ax + b cm (x − 2)  Zo ^mJco AgVm ~mH$s 2 Am{U (x + 2) ^mJco
AgVm ~mH$s −2 Va a Am{U b À`m qH$_Vr H$mT>m,

2.6  ~hþnXrMo Ad`d nmS>Uo2.6  ~hþnXrMo Ad`d nmS>Uo2.6  ~hþnXrMo Ad`d nmS>Uo2.6  ~hþnXrMo Ad`d nmS>Uo2.6  ~hþnXrMo Ad`d nmS>Uo
AmnU Am{YM Aä`mg Ho$cm {H$  q(x) hr ~hþnXr p(x) `m ~hþnXrZo nwU©nUo ^mJë`m Jocr

Ago åhUVmo Oa ~mH$s ewÝ` Agoc Va `m g§X^m©V q(x) hm p(x) Mm Ad`d Amho.
CXmhaUmW© Ooìhm p(x) = 4x3 + 4x2 − x − 1  cm g(x) = 2x + 1 Zo ^mJco AgVm Va ~mH$s
ewÝ` Amë`mg Ë`mMr nS>VmiUr H$am.

Va 4x3 + 4x2 − x − 1  = q(x) (2x + 1) + 0
åhUwZ p(x)   = q(x) (2x + 1)

åhUwZ g(x) = 2x + 1 hm  p(x) Mm Ad`d Amho.
eof{gÜXVm§À`m _XVrZo {Xcoë`m ~hþnXrMo Ad`d H$mT>Umar nÜXV Vwåhr gm§Jw eH$Vm

H$m?
Ad`d nÜXVr :  Oa p(x) hr H$moQ>r  n > 1 Agcoë`m Am{U ‘a’ hr dmñV{dH$
g§»`m Agcocr ~hþnXr Agoc Va (i)  x − a hm  p(x), Mm KQ>H$ hmoVo Oa p(a) =
0 (ii) Am{U Ë`m {déÜX Oa (x − a) hm p(x) ~hþnXrMm Ad`d Agë`mg p(a) = 0.
Mcm `m {gÜXVocm nmhþ̀ m.

{gÜXVm: {gÜXVm: {gÜXVm: {gÜXVm: {gÜXVm: eof {gÜXVm§déZ
p(x)  = (x − a)  q(x) + p(a)

 (i)  Oa  p(a) = 0,  Va p(x) = (x − a) q(x) + 0.
= (x − a) q(x)
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(x − a) hm p(x) Mm Ad`d Amho ho Xe©{dVo.
åhUwZ ho {gÜX Pmco.

 (x − a) hm p(x) Mm Ad`d Agë`m_wio p(x) = (x − a) q(x)

H$mhr ~hþnXr q(x) gmR>r ∴  p(a)  =  (a − a) q(a)

          =  0

∴  åhUwZ p(a) = 0 Oa (x − a)  p(x) Mm Ad`d Amho.
Mcm H$mhr CXmhaUo KoD$ `m.

CXmhaU-12:  x + 2 hm x3 + 2x2 + 3x + 6 Mm Ad`d Amho H$m n[aúmU H$am.
gmoS>dUwH$: g_Om  p(x) =  x3 + 2x2 + 3x + 6 Am{U g(x) = x + 2

 g(x) Mr ewÝ` {H§_V −2 Amho.
Va      p(−2) = (−2)3  + 2(−2)2 + 3(−2) + 6

= − 8 + 2(4) − 6 + 6

= − 8 + 8 − 6 + 6

= 0

`m Ad`d nÜVrdéZ  x + 2 hm  x3 + 2x2 + 3x + 6 Mm Ad`d Amho.

CXmhaU-13: Oa   2x − 3 hm 2x3 − 9x2 + x + K Mm Ad`d Agë`mg K  Mr qH$_V H$mT>m.
gmoS>dUwH$ : (2x − 3) hm p(x) = 2x3 − 9x2 + x + K  Mm Ad`d Amho.

Oa 2x − 3 = 0 Va x = 
3
2

∴    (2x − 3) Mr ewÝ` qH$dm 3
2  Amho.

Oa  (2x − 3)  hmp(x) Mm Ad`d Agë`mg 
3 0
2

p ⎛ ⎞ =⎜ ⎟
⎝ ⎠

  p(x) = 2x3 − 9x2 + x + K,
3 23 3 3 32 9 K 0

2 2 2 2
p ⎛ ⎞ ⎛ ⎞ ⎛ ⎞⇒ = − + + =⎜ ⎟ ⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠ ⎝ ⎠

 
27 9 32 9 K 0
8 4 2

⎛ ⎞ ⎛ ⎞⇒ − + + =⎜ ⎟ ⎜ ⎟⎝ ⎠ ⎝ ⎠

27 81 3 K = 0 4
4 4 2

⎛ ⎞⇒ − + + ×⎜ ⎟⎝ ⎠

27 − 81 + 6 + 4K = 0

g‘Om p(x)=ax3+bx2+cx+d
( )0a ≠ Am{U(x+1)hm p(x) ⇒
p(1) =  0  ⇒   a+b+c+d=0 Mm
Ad¶d Amho.åhUOoM EH$ ~hþnXrÀ¶m
ghJwUH$m§Mr ~oarO hr g‘mÝm Agoc
Va  (x+1) ~hþnXrÀmm Ad¶d AgVmo.

g‘Om p(x)=ax3+bx2+cx+d
( )0a ≠ Am{U(x-1)hm p(x) ⇒
p(1)  =  0  ⇒   a+b+c+d=0 Mm
Ad¶d Amho.åhUOoM EH$ ~hþnXrÀ¶m
ghJwUH$m§Mr ~oarO hr ewÝ¶ Agoc
Va  (x-1) Ad¶d AgVmo.

g‘mÝm
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      −48 + 4K = 0

           4K = 48
             åhþUZ             K = 12
CXmhaU-14:  (x − 1) hm  x10 − 1 Mm Am{U  x11 − 1 Mm gwÜXm Ad`d Amho.
gmoS>dUwH$: g_Om p(x) = x10 − 1 Am{U g(x) = x11 − 1

 (x − 1) hm  p(x) Am{U g(x) MmAd`d Amho ho XmI{dÊ`mgmR>r p(1) = 0 Am{U g(1) = 0
XmI{dUo nwaogo Amho.
AmVm

p(x) = x10 − 1 Am{U g(x)  = x11 − 1

p(1) = (1)10 − 1 Am{U g(1) = (1)11 − 1

       = 1 − 1         = 1 − 1

       = 0         = 0

Ad`d nÜXVrZwgma

(x − 1)hm  p(x) Am{U  g(x) Mm Ad`d Amh o . AmVm AmnU ax2+bx+c(
a ≠ 0   Am{U a, b, c pñWa g§»`m AmhoV) Ad`d nmS>Ê`mMm à¶ËZ H$é ¶m.

g_Om Ë`mMo Ad`d (px + q) Am{U (rx + s).

Va  ax2 + bx + c = (px + q)  (rx + s)

          = prx2 + (ps + qr)x + qs

  x2,  x  Am{U pñWam§H$mÀ`m ghJwUH$mMr VwcZm H$éZ
AmnUmg a = pr

b = ps + qr

c = qs
`mdéZ {XgwZ òVo H$s,  b hr ps Am{U qr Mr ~oarO Amho.
Á`m§Zm JwUmH$ma  (ps) (qr) = (pr)(qs)

                   = ac

åhþUZ ax2 + bx + c Mo Ad`d nmS>Ê`mgmR>r b cm XmoZ g§» òÀ`m ~oaOoÀ`m énmV {c{hco
nm{hOo Á`m§Mm JwUmH$ma ac.Amho

CXmhaU-15: 3x2 + 11x + 6 Mo Ad`d H$mT>m.

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

(x - 1) hm  xn - 1Mm
Ad`d Amho {gÜX H$am.
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gmoS>dUwH$: AmnU  p Am{U q XomZ g§»`m AemàH$mao _m{hV H$é H$s,  p + q = 11 Am{U  pq = 3
×  6 = 18,  Z§Va AmnUmg Ad`d òVo.
åhUwZ 18 À`m Ad`dmMr OmoS>çm nmhþZ
(1, 18), (2, 9), (3, 6)  n¡H$s 2 Am{U 9 hr  p + q = 11 `m g_rH$aUmMo g_mYmZ H$aVo.
åhþUZ3x2 + 11x + 6   = 3x2 + 2x + 9x + 6

           = x(3x + 2) + 3(3x + 2)

     = (3x + 2) (x + 3).

ho H$amho H$amho H$amho H$amho H$am
   Imcrc Ad`d nmS>m

1 .   6x2 + 19x + 15 2 .10m2 - 31m - 132 3.  12x2 + 11x + 2
AmVm EH$ CXmhaU ¿`m.

CXmhaU-16:  2x4 − 6x3 + 3x2 + 3x − 2 cm x2 − 3x + 2 Zo ^mJ OmVmo qH$dm Zmhr
nS>VmiwZ nhm. Ad`d nÜXVrMm _XVrZo Vwåhr nS>VmiUr H$go H$amc?
gmoS>dUwH$: ^mOH$ hr aofr` ~hþnXr Zmhr hr dJ© ~hþnXr Amho. dJ© ~hþnXrMo Ad`d nmS>Vm§Zm
_Yë`m nXmMo ^mJ H$éZ Ad`d nmS>Uo Vwåhr {eH$cmV.

      x2 − 3x + 2 = x2 − 2x − x + 2

= x(x − 2) − 1(x − 2)

= (x − 2) (x − 1).

x2 − 3x + 2 hm 2x4 − 6x3 + 3x2 + 3x − 2, `m ~hþnXrMm Ad`d Amho. ho
XmI{dÊ`mgmR>r AmnUmg (x − 2) Am{U (x  −1) ho 2x4 − 6x3 + 3x2 + 3x − 2.

g_Om     p(x) = 2x4 − 6x3 + 3x2 + 3x − 2

 Va    p(2) = 2(2)4 − 6(2)3 + 3(2)2 + 3(2) − 2

= 2(16) − 6(8) + 3(4) + 6 − 2

= 32 − 48 + 12 + 6 − 2

= 50 − 50

= 0

 p(2) = 0, (x − 2)  hm p(x) Mm Ad`d Amho.
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Va p(1) =  2(1)4 − 6(1)3 + 3(1)2 + 3(1) − 2

=  2(1) − 6(1) + 3(1) + 3 − 2

=  2 − 6 + 3 + 3 − 2

=  8 − 8

=  0

Ogo   p(1) =  0, (x − 1)  hm  p(x) Mm Ad`d Amho.

(x − 2) Am{U (x − 1) ho XmoÝhr p(x) Mo Ad`d Agë`m_wio x2 − 3x + 2 Mm JwUmH$ma hm
p(x) = 2x4 − 6x3 + 3x2 + 3x − 2 Mm Ad`d hmoVmo.

CXmhaU-17:  x3 − 23x2 + 142x − 120 Mo Ad`d nmS>m.
gmoS>dUwH$: g_Om p(x) =  x3 − 23x2 + 142x − 120

gamdmZo AmnUmg   p(1) = 0. òVo (nS>Vmim H$am)
åhUwZ (x − 1) hm p(x) Mm Ad`d Amho.

Ooìhm AmnU p (x) cm (x − 1) Zo ^mJVmo AmnUmg x2

- 22x + 120 òVo.
ho H$aÊ`mMr n¶m©¶r nÜXV

x3 − 23x2 + 142x − 120 =  x3 − x2 − 22x2 + 22x + 120x − 120

   =  x2(x − 1) − 22x (x − 1) + 120 (x − 1)  (H$m?)

   = (x − 1) (x2 − 22x + 120)

AmVm x2 − 22x + 120 hr dJ© ~hþnXr Amho Am{U Ë`mMo Ad`d _Yë`m nXmMo ^mJ nmSw>Z
_m{hV H$aVmo.

x2 − 22x + 120 =  x2 − 12x − 10x + 120

 =  x(x − 12) − 10 (x − 12)

 = (x − 12) (x − 10)

åhUwZ  x3 − 23x2 + 142x − 120 = (x − 1) (x − 10) (x − 12).

(x − y) | (xn − yn), gdmªgmR>r n ∈ N

(x + y) | (xn − yn), {OWo n g_g§»`m
(x + y)  | (xn + yn), {OWo n is {df_g§»`m
(x − y) |  (xn + yn), gdmªgmR>r n ∈ N
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Aä`mg - 2.4Aä`mg - 2.4Aä`mg - 2.4Aä`mg - 2.4Aä`mg - 2.4
1. Imcrc ~hþnXr_Yrc H$moUË`m ~hþnXrMm (x + 1) hm Ad`d Amho {ZíMrV H$am.

(i) x3 − x2 − x + 1 (ii) x4 − x3 + x2 − x + 1

(iii) x4 + 2x3 + 2x2 + x + 1 (iv) x3 − x2 − (3 − 3 ) x + 3
2. Imcrc g§X^m©V g(x) hm f(x) Mm Ad`d Amho H$m Zmhr ho Ad`d nÜXVrMm Cn`moJmZo

{ZpíMV H$am.
(i) f(x)  = 5x3 + x2 − 5x − 1,  g(x) = x + 1

(ii) f(x)  =  x3 + 3x2 + 3x + 1,  g(x) = x + 1
(iii) f(x)  = x3 − 4x2 + x + 6,  g(x) = x − 2
(iv) f(x)  = 3x3 + x2 − 20x + 12,  g(x) = 3x − 2
(v) f(x) = 4x3 + 20x2 + 33x + 18, g(x) = 2x + 3

3 . {gÜX H$am (x − 2), (x + 3) Am{U (x − 4) ho x3 − 3x2 − 10x + 24 Mo Ad`d Amho.
4 . {gÜX H$am. (x + 4), (x − 3) Am{U (x − 7) ho x3 − 6x2 − 19x + 84 Mo Ad`d Amho.

5. Oa (x − 2) Am{U 
1
2

x⎛ ⎞−⎜ ⎟
⎝ ⎠

ho XmoZ  px2 + 5x + r Mo Ad`d Agë`mg {gÜX H$am

  p = r.
6. Oa  (x2 − 1) hm ax4 + bx3 + cx2 + dx + e,  Mm Ad`d Agë`mg {gÜX H$am. a + c +e =

b + d  = 0
7. Ad`d nmS>m (i)  x3 − 2x2 − x + 2 (ii)  x3 − 3x2 − 9x − 5

(iii) x3 + 13x2 + 32x + 20 (iv)  y3 + y2 − y − 1
8. Oa ax2 + bx + c Am{U bx2 + ax + c Mm x + 1 hm gm_mÝ` Ad`d Agë`mg {gÜX H$am

c = 0 Am{U a = b.
9. Oa x2 − x − 6 Am{U x2 + 3x − 18 Mm gm_mÝ` Ad`d   (x − a)Agë`mg a Mr [H§$_V

H$mT>m.
10. Oa (y − 3) hm y3 − 2y2 − 9y + 18 Mm Ad`d Amho Va BVa XmoZ Ad`d H$mT>m.

2.6   ~¡{OH$ g_mZVm:2.6   ~¡{OH$ g_mZVm:2.6   ~¡{OH$ g_mZVm:2.6   ~¡{OH$ g_mZVm:2.6   ~¡{OH$ g_mZVm:
~¡{OH$ g_mZVm ho ~¡{OH$ g‘rH$aU Amho. Oo Ë`m_Yrc ̀ oUmè`m McmÀ`m gd© qH$_VrgmR>r

gË` R>aVo. _mJrc dJm©V Vwåhr `m ~¡{OH$ g_mZoV~Ôc {eH$cmV .
g_mZVmg_mZVmg_mZVmg_mZVmg_mZVm I :  (x + y)2 ≡  x2 + 2xy + y2

g_mZVmg_mZVmg_mZVmg_mZVmg_mZVm II : (x −−−−− y)2 ≡  x2 −−−−− 2xy  + y2
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g_mZVmg_mZVmg_mZVmg_mZVmg_mZVm III : (x + y) (x −−−−− y) ≡  x2 −−−−− y2

g_mZVmg_mZVmg_mZVmg_mZVmg_mZVm IV : (x + a)(x + b) ≡  x2 + (a + b)x + ab.
        ^w_rVr` {gÜXVm:^w_rVr` {gÜXVm:^w_rVr` {gÜXVm:^w_rVr` {gÜXVm:^w_rVr` {gÜXVm:

g_mZVmg_mZVmg_mZVmg_mZVmg_mZVm (x − y)2 gmR>r
nm`ar-1  x Mr ~mOw Agcocm Mm¡ag H$mT>m
nm`ar-II cm§~r y cmx _YwZ dOm H$am.
nm`ar-III (x − y)2 Mr [H§$_V H$mT>m.

=  x2 − [(x −−−−− y) y + (x −−−−− y) y + y2]
=  x2 −−−−− xy + y2 −−−−− xy + y2 −−−−− y2

= x2 −−−−− 2xy + y2

à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
BVa g_mZVogmR>r ŵ{_Vr` AmH¥$Ë`m H$mT>Ê`mMm à`ËZ H$am.
(i) 2 2 2( ) 2+ ≡ + +x y x xy y      (ii) 2 2( )( )+ − ≡ −x y x y x y

(iii) 2( )( ) ( )+ + ≡ + + +x a x b x a b x ab

ho H$amho H$amho H$amho H$amho H$am
`mo½` g_mZVoMm dmna H$éZ Imcrc JwUmH$ma H$am.

(i) (x + 5) (x + 5) (ii)  (p − 3) (p + 3) (iii) (y − 1) (y − 1)
(iv) (t + 2) (t + 4) (v) 102  ×  98
~¡{OH$ amerMo Ad`d nmS>Ê`mgmR>r g_mZVoMm Cn`moJ hmoVmo. H$mhr CXmahUo nmhþ `m.

CXmhaU-18: Ad`d nmS>m
(i) x2 + 5x + 4 (ii)   9x2 − 25

(iii) 25a2 + 40ab + 16b2 (iv)  49x2 − 112xy + 64y2

gmoS>dUwH$:
(i) `oWo x2 + 5x + 4 = x2 + (4 + 1)x + (4) (1)

`mMr VwcZm  (x + a) (x + b)  ≡  x2 + (a + b)x + ab À`m
g_mZVoer Ho$cr Va AmnUmg (x + 4) (x + 1) òVo.

(ii) 9x2 − 25  = (3x)2 − (5)2

AmVm `mMr VwcZm g_mZVm III, x2 −−−−− y2 ≡  (x + y) (x −−−−− y),  er Ho$cr AgVm
  ∴ 9x2 − 25 = (3x + 5) (3x − 5).AmnUmg òVo.

y

x

x

( - )x y

( - )x y 2

( - )x y

y

( - ) × x y y

(
-

) ×
 

x
y

y

( )y×y
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(iii) òWo Vwåhr nmhþ eH$Vm H$r,
25a2 + 40ab + 16b2 = (5a)2 + 2(5a) (4b) + (4b)2

`m ~¡{OH$ amerMr VwcZm x2 + 2xy + y2,er Ho$ë`mg
AmnUmg {XgwZ òVo H$s,  x = 5a  Am{U y = 4b

g_mZVm I Mm dmna H$éZ  (x + y)2 ≡  x2 + 2xy + y2

AmnUmg  25a2 + 40ab + 16b2 = (5a + 4b)2

                         = (5a + 4b) (5a + 4b) òVo.
(iv) òWo 49x2 − 112xy + 64y2 AmnUm nmhmVmo H$s,

49x2 = (7x)2,    64y2 = (8y)2  Am{U
112 xy = 2(7x) (8y)

AemàH$mao g_mZVm II (x −−−−− y)2 ≡  x2 −−−−− 2xy + y2, er VwcZm
Ho$ë`mg AmnUmg  49x2 − 112xy + 64y2  = (7x)2 − 2(7x) (8y) + (8y)2

                           = (7x − 8y)2

                           = (7x − 8y) (7x − 8y). òVo.

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

`mo½` g_mZVoMm dmna H$éZ Imcrc Ad`d nmS>m.

(i) 49a2 + 70ab + 25b2 (ii)
2

29
16 9

yx −

(iii) t2 − 2t + 1 (iv) x2 + 3x + 2

AmVmn ª̀V gd© g_mZVoMm g_mdoe pìXnXrV hmoVm AmVm AmnU g_mZVm I Mm {dñVma
H$éZ {ÌnXr x + y + z n¶©V dmTdw. AmnU (x + y + z)2 _m{hV Ho$co nm{hOo.
g_Om    x + y = t,  Va (x + y + z)2 = (t +  z)2

= t2 + 2tz + z2 (g_mZVm 1 Zwgma)
= (x + y)2 + 2(x + y) z + z2   ( ‘t’ Mr qH$_V R>odë`m)
= x2 + 2xy + y2 + 2xz + 2yz + z2

nXm§Zm H«$_mZo [c{hë`mg  x2 + y2 + z2 + 2xy + 2yz + 2zx {_iVmo.
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n`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXVn`m©`r nÜXV
Vwåhr (x + y + z)2 Mr qH$_V nXm§Mo JQ> nmSw>Z gwÜXm H$mTw> eH$Vm.
[(x + y) + z]2 = (x + y)2 + 2(x + y) (z) + (z)2

 = x2 + 2xy + y2 + 2xz + 2yz + z2 [g_mZVm (1)déZ ]

 =  x2 + y2 + z2 + 2xy + 2yz + 2xz

BVa H$moUË`m Xþgè`m nÜXVrZo JQ> nmSw>Z {dñVma H$é eH$Vm H$m? Vwåhmcm gmaIoM CÎma
òVo H$m?

g_mZVm:g_mZVm:g_mZVm:g_mZVm:g_mZVm:  V : (x + y + z)2 ≡  x2 + y2 + z2 + 2xy + 2yz + 2zx

CXmhaU-19: g_mZVoMm dmna H$éZ  (2a + 3b + 5)2  Mm {dñVma H$am.
gmoS>dUwH$: {Xcoë`m g_rH$aUmMr (x + y + z)2 `m ~¡{OH$ amerer VwcZm

Ho$ë`mg AmnUmg x = 2a,  y = 3b Am{U z = 5 {_iVo
åhUwZ g_mZVm V Mm Cn`moJ Ho$ë`mg AmnUmg

(2a + 3b + 5)2 = (2a)2 + (3b)2 + (5)2 + 2(2a)(3b) + 2(3b) (5) + 2(5) (2a)

=  4a2 + 9b2 + 25 + 12ab + 30b + 20a. òVo.

CXmhaU-20:  (5x − y + z) (5x − y + z) Mm JwUmH$ma H$mT>m
gmoS>dUwH$: òWo  (5x − y + z) (5x − y + z) = (5x − y + z)2

     = [5x + (−y) + z]2

åhUwZ g‘mZVm V déZ (x + y + z)2 ≡  x2 + y2 + z2 +++++ 2xy +++++ 2yz + 2zx,  we get

 (5x + (− y) + z)2 = (5x)2 + (−y)2 + (z)2 + 2(5x) (−y) + 2(−y) (z) + 2(z) (5x)

            =  25x2 + y2 + z2 − 10xy − 2yz + 10zx.

CXmhaU-21:   4x2 + 9y2 + 25z2 − 12xy − 30yz + 20zx Mo Ad¶d nmS>m.
gmoS>dUwH$: AmnUmg ‘m{hV Amho.

4x2 + 9y2 + 25z2 − 12xy − 30yz + 20zx

= [(2x)2 + (−3y)2 + (5z)2 + 2(2x)(−3y) + 2(−3y)(5z) + 2(5z)(2x)]
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g‘mZVm V er VwcZm Ho$ë¶mg
(x + y + z)2 ≡  x2 + y2 + z2 + 2xy + 2yz + 2zx,   {‘iVo.

    = (2x − 3y + 5z)2

    = (2x − 3y + 5z) (2x − 3y + 5z).

ho H$amho H$amho H$amho H$amho H$am
(i) (p + 2q + r)2 {dñVmamÀ¶m énmV {chm
(ii) g‘mZVoMm dmna H$éZ (4x − 2y − 3z)2  Mm {dñVma H$am.
(iii) g‘mZVoMm Cn¶moJ H$éZ  4a2 + b2 + c2 − 4ab + 2bc − 4ca  Mm {dñVma H$am.

 AmVm n¶ªV AmnU H$moQ>r XmoZ Agcoë¶m nXmÀ¶m g‘mZVo ~Ôc {eH$cmoV. AmVm
g‘mZVm I déZ (x + y)3 ‘m{hV H$é.

AmnUmg
(x + y)3   =  (x + y)2 (x + y)

    = (x2 + 2xy + y2) (x + y)

         = x(x2 + 2xy + y2) + y(x2 + 2xy + y2)

    =  x3 + 2x2y + xy2 + x2y + 2xy2 + y3

    = x3 + 3x2y + 3xy2 + y3

    = x3 + 3xy (x + y) + y3

               = x3 + y3 + 3xy(x + y).

AemàH$mao AmnUmg Imcrc g‘mZVm ¶oVmV.

g‘mZVm  VI : (x + y)3 ≡  x3 + y3 + 3xy (x + y).

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
àË¶úm JwUmH$ma Z H$aVm (x − y)3  ‘m{hV H$am. àË¶úm JwUmH$mamgmo~V
nS>VmiUr H$am.

Xþgar g‘mZVm {‘iVo.
g‘gZVm:g‘gZVm:g‘gZVm:g‘gZVm:g‘gZVm:  VII : (x −−−−− y)3 ≡  x3 −−−−− y3 −−−−− 3xy (x −−−−− y).

                 ≡  x3 −−−−− 3x2y +++++ 3xy2 − − − − − y3

¶m g‘mZVoMm Cn¶moJ Ho$cocr H$mhr CXmhaUo nmhþ ¶m.
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CXmhaU-22: Imcrc KZmg {dñVmaUmÀ¶m énmV {chm.
(i)  (2a + 3b)3 (ii) (2p − 5)3

gmoS>dUwH$: (i) {Xcocr ~¡{OH$ amerMr (x + y)3 er VwcZm H$am, AmnUmg x = 2aAm{U y = 3b

åhUwZ g‘mZVm VI à‘mUo
(2a + 3b)3 = (2a)3 + (3b)3 + 3(2a)(3b) (2a + 3b)

      = 8a3 + 27b3 + 18ab (2a + 3b)

      = 8a3 + 27b3 + 36a2b +54 ab2

      = 8a3 + 36a2b + 54ab2 + 27b3.

(ii) {Xcocr ~¡{OH$ amerMr (x − y)3 er VwcZm Ho$ë¶mg AmnUmg x = 2p Am{U y = 5 ¶oVo.
åhþUZ g‘mVZVm VII à‘mUo
(2p − 5)3 =  (2p)3 − (5)3 − 3(2p)(5) (2p − 5)

= 8p3 − 125 − 30p (2p − 5)

= 8p3 − 125 − 60p2 + 150p

= 8p3 − 60p2 + 150p − 125.

CXmhaU-23: ¶mo½¶ g‘mZVoMm Cn¶moJ H$éZ Imcrc qH$‘Vr H$mT>m.
(i)  (103)3                     (ii)  (99)3

gmoS>dUwH$ (i) AmnUmg
(103)3 = (100 + 3)3

 (x + y)3 ≡  x3 + y3 + 3xy(x + y)  er VwcZm Ho$ë¶mg AmnUmg
= (100)3 + (3)3 + 3(100) (3) (100 + 3)

=  1000000 + 27 + 900(103)

= 1000000 + 27 + 92700

= 1092727 ¶oVo.
(ii) AmnUmg (99)3 = (100 − 1)3

 (x − y)3 ≡  x3 − y3 − 3xy(x − y)  er VwcZm Ho$ë¶mg AmnUmg
= (100)3 − (1)3 − 3(100)(1) (100 − 1)

= 1000000 − 1 − 300 (99) ¶oVo.
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= 1000000 − 1 − 29700

= 970299.

CXmhaU-24: 8x3 + 36x2y + 54xy2 + 27y3 = (2x+3y)3 Mo Ad¶d nmS>m.
gmoS>dUwH$: {Xcocr ~¡{OH$ amer Aer {chþ eH$Vmo.

8x3 + 36x2y + 54xy2 + 27y3 = (2x)3 + 3(2x)2 (3y) + 3(2x) (3y)2 + (3y)3

  (x + y)3 ≡  x3 + 3x2y + 3xy2 + y3   g‘mZVm VI er VwcZm Ho$cr AgVm.

AmnUmg            =  (2x + 3y)3

            =  (2x + 3y) (2x + 3y) (2x + 3y) ¶oVo.

ho H$amho H$amho H$amho H$amho H$am
1. g‘mZVoMm dmna H$éZ (x + 1)3 Mm {dñVma H$am.
2.  (3m − 2n)3 Mr qH$‘V H$mT>m.
3.  a3 − 3a2b + 3ab2 − b3 Mo Ad¶d nmS>m.

g‘Om  (x + y + z) (x2 + y2 + z2 − xy − yz − zx)

¶mMm {dñVmamZo AmnUmg JwUmH$ma
=  x(x2 + y2 + z2 − xy − yz − zx) + y(x2 + y2 + z2 − xy − yz − zx)

+ z(x2 + y2 + z2 − xy − yz − zx)

=  x3 + xy2 + xz2 − x2y − xyz − x2z + x2y + y3  + yz2 − xy2 − y2z − xyz + x2z

+ y2z + z3 − xyz − yz2 − xz2

=  x3 + y3 + z3 − 3xyz (g§{úmá Ho$ë¶mg) ¶oVo.
Aem[aVrZo
g‘mZVm VIII : (x + y + z) (x2 + y2 + z2 −−−−− xy −−−−− yz −−−−− xz) ≡  x3 + y3 + z3 −−−−− 3xyz

CXmhaU-25: (2a + b + c) (4a2 + b2 + c2 − 2ab − bc − 2ca) JwUmH$ma H$mT>m.

gmoS>dUwH$: ¶m JwUmH$mamg Ago {c{hVm ¶oVo.SCERT T
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=  (2a + b + c) [(2a)2 + b2 + c2 − (2a)(b) − (b)(c) − (c) (2a)]

g‘mZVm VIII  er VwcZm Ho$ë¶mg
(x + y + z) (x2 + y2 + z2 − xy − yz − zx)  ≡  x3 + y3 + z3 − 3xyz

= (2a)3 + (b)3 + (c)3 − 3(2a) (b) (c)

= 8a3 + b3 + c3 − 6abc

CXmhaU-26:  a3 −  8b3 −  64c3 −  24abc Mo Ad¶d nmSm.

gmoS>dUwH$: {Xcocr ~¡{OH$ amercm Ago {c{hë¶mg
a3 −  8b3 −  64c3 − 24abc = (a)3 + (−2b)3 + (−4c)3 −  3(a)(−2b)(−4c)

g‘mZVm VIII, er VwcZm Ho$ë¶mg
x3 + y3 + z3 −  3xyz ≡  (x + y + z) (x2 + y2 + z2 −  xy −  yz −  zx)

AmnUmg Ad¶d
=  (a − 2b −  4c) [(a)2 + (− 2b)2 + (− 4c)2 −  (a) (− 2b) −  (− 2b) (− 4c) −  (− 4c) (a)]

= (a − 2b −  4c) (a2 + 4b2 + 16c2 + 2ab −  8bc + 4ca).¶oVmV.

ho H$amho H$amho H$amho H$amho H$am
1. (a − b − c) (a2 + b2 + c2 − ab + bc − ca)  Mm JwUmH$ma àË¶úm JwUmH$ma

Z H$aVm H$mT>m.
2. 27a3 + b3 + 8c3 − 18abc Mm JwUmH$ma g‘mZVoMm dmna H$éZ H$am.

CXmhaU-27:  2x2 + 9x −5 úmoÌ’$i AgUmè¶m Am¶VmÀ¶m cm§~r Am{U é§XrÀ¶m g§̂ mì¶ qH$‘Vr
Úm.
gmoS>dUwH$: g‘Om l, b ¶m Am¶VmÀ¶m cm§~r Am{U é§Xr AmhoV.

Am¶VmMo úmoÌ’$i = 2x2 + 9x −5

      lb = 2x2 + 9x −5

= 2x2 + 10x − x − 5

= 2x(x + 5) − 1(x + 5)

= (x + 5) (2x − 1)
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∴ cm§~r = (x + 5)
é§Xr = (2x − 1)

g‘Om x = 1,   l = 6,  b = 1
x = 2,   l = 7,  b = 3
x = 3,   l = 8,  b = 5
..............................
..............................

Vwåhr AOwZ H$mhr qH$‘Vr H$mTw> eH$Vm H$m?

Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5
1. Imcrc JwUmH$ma ‘m{hV H$aÊ¶mgmR>r ¶mo½¶ g‘mZVoMm dmna H$am.

(i) (x + 5) (x + 2) (ii) (x − 5) (x − 5) (iii) (3x + 2)(3x − 2)

(iv)
2 2

2 2
1 1x x
x x

⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 (v)    (1 + x) (1 + x)

2. Imcrc JwUmH$mamMr qH$‘V àË¶úm JwUmH$ma Z H$aVm qH$‘Vr H$mT>m.

(i) 101 ×  99 (ii) 999 ×  999 (iii)
1 150 49
2 2

×

(iv) 501× 501 (v) 30.5 × 29.5
3. ¶mo½¶ g‘mZVoMm Cn¶moJ H$éZ Imcrc Ad¶d nmS>m.

(i) 16x2 + 24xy + 9y2 (ii) 4y2 − 4y + 1

(iii)
2

24
25
yx − (iv) 18a2 − 50

(v) x2 + 5x + 6 (vi) 3p2 − 24p + 36
4. ¶mo½¶ g‘mZVoMm Cn¶moJ H$éZ Imcrc àË¶oH$mMm {dñVma nmS>m.

(i) (x + 2y + 4z)2 (ii) (2a − 3b)3 (iii) (−2a + 5b − 3c)2

(iv)
2

1
4 2
a b⎛ ⎞− +⎜ ⎟

⎝ ⎠
(v) (p + 1)3 (vi)

32
3

x y⎛ ⎞−⎜ ⎟
⎝ ⎠

5. Ad¶d nmS>m.
(i) 25x2 + 16y2 + 4z2 − 40xy + 16yz − 20xz

(ii) 9a2 + 4b2 + 16c2 + 12ab − 16bc − 24ca
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6. Oa  a + b + c  = 9  Am{U ab + bc + ca = 26,  Va a2 + b2 + c2 H$mT>m.
7. ¶mo½¶ g‘mZVoMm dmna H$éZ Imcrc qH$‘Vr H$mT>m.

(i) (99)3 (ii) (102)3 (iii) (998)3 (iv) (1001)3

8. Imcrc àË¶oH$mMo Ad¶d nmS>m.
(i) 8a3 + b3 + 12a2b + 6ab2 (ii) 8a3 − b3 − 12a2b + 6ab2

(iii) 1 − 64a3 − 12a + 48a2 (iv) 3 212 6 18
5 25 125

− + −p p p

9. nS>Vmim H$am  (i)  x3 + y3 = (x + y) (x2 − xy + y2) (ii) x3 − y3 = (x − y) (x2 + xy + y2)
ewÝ¶oVa YZnwUmªH$mMm dmna H$éZ Am{U àË¶úm JwUmH$ma H$éZ VnmgUr H$am. ¶mg Vwåhr
g‘mZVm åhUVm H$m¶?

10. Ad¶d nmS>m   (i) 27a3 + 64b3 (ii) 343y3 − 1000

11. g‘mZVoMm Cn¶omJ  27x3 + y3 + z3 − 9xyz  Ad¶d nmS>m.

12. nS>Vmim H$am   x3 + y3 + z3 − 3xyz = 2 2 21 ( )[( ) ( ) ( ) ]
2

x y z x y y z z x+ + − + − + −

13. Oa   x + y + z  = 0,  {gÜX H$am x3 + y3 + z3 = 3xyz.

14. KZmMr àË¶úmnUo qH$‘V Z H$mT>Vm Imcrc àË¶oH$mMr qH$‘V ‘m{hV H$am.
(i) (−10)3 + (7)3 + (3)3 (ii) (28)3 + (−15)3 + (−13)3

(iii)
3 3 31 1 5

2 3 6
⎛ ⎞ ⎛ ⎞ ⎛ ⎞+ −⎜ ⎟ ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠ ⎝ ⎠

(iv) (0.2)3 − (0.3)3 + (0.1)3

15. Imcr {Xcoë¶m Am¶VmÀ¶m úmoÌ’$imdéZ Ë¶mÀ¶m cm§~r Am{U é§XrgmR>r e³¶ VodT>çm
~¡{OH$ amer {chm. (i)  4a2 + 4a − 3 (ii)  25a2 − 35a + 12

16. Bï>rH$mMrVrÀ¶m Imcr {Xcoë¶m KZ’$imÀ¶m qH$‘VrdéZ Ë¶mÀ¶m n[a‘mUmÀ¶m g§̂ mì¶
~hþnXr ~¡{OH$ amer H$m¶ Amho?
(i) 3x3 − 12x (ii) 12y2 + 8y − 20.

17. Oa 2(a2+b2) = (a+b)2, Va a = b {gÜX H$am.
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AmnU H$m¶ {eH$cmoAmnU H$m¶ {eH$cmoAmnU H$m¶ {eH$cmoAmnU H$m¶ {eH$cmoAmnU H$m¶ {eH$cmo
¶m YS>çmV Vwåhr Imcrc A§e {eH$cmV.

1. EH$Mcr¶ x ‘Yrc ~hþnXr  p(x) hr x ‘Yrc ~¡{OH$ amerÀ¶m énmV Amho.
p(x) = anxn + an−1xn−1 + ....... + a2x2 + a1 x

  +  a0,  OoWo  a0, a1, a2, .... an  ho AZwH«$‘o
x0, x1, x2, .... xn  Mo ghJwUH$ AmhoV Am{U n cm ~hþnXrMm H$moQ>r åhUVmV. Oa an ≠ 0.
àË¶oH$  anxn ; an−1xn−1 ; .... a0, cm p(x) ~hþnXrMr nXo åhUVmV.

2. ~hþnXrcm EH$nXr, pìXnXr, {ÌnXr, BË¶mXrV Ë¶m‘Yrc Agcoë¶m nXm§À¶m g§»¶odéZ
dJuH$aU Ho$co AmhoV.

3. ~hþnXrcm Ë¶m§À¶m H$moQ>rdéZ aofr¶ ~hþnXr, dJ©~hþnXr,KZ ~hþnXr BË¶mXr gwÜXm Zmdo
{Xcocr Amho.

4.  ‘a’ dmñV{dH$ g§»¶oÀ¶m p(x) ~hþnXrMm ewÝ¶ åhUVmV. Oa p(a) = 0.¶m g§X^m©V  ‘a’ cm
~hþnXr g‘rH$aU p(x) = 0 Mo ‘wi gwÜXm åhUVmV.

5. EH$ McmVrc àË¶oH$ ~hþnXrg {d{eï> ewÝ¶ AgVmo. ewÝ¶oVa pñWa ~hþnXrg ewÝ¶
amhmV Zmhr.

6. eof {gÜXVm§V: Oa  p(x) hr EH$ [H§$dm Ë¶m noúmm ‘moR>r H$moQ>r Agcocr ~hþnXr Amho.
Am{U  p(x) cm aofr¶ ~hþnXr (x − a), Zo ^mJco AgVm ~mH$s  p(a) AgVo

7. Ad¶d nÜXV: Oa x − a hm p(x) ~hþnXrMm Ad¶d Agë¶mg p(a) = 0 Am{U Oa
p(a) = 0  Va (x − a) Am{U Oa  p(x) Mm gwÜXm Ad¶d hmoVmo.

8. H$mhr ~¡{OH$ g‘mZVm Imcr AmhoV.
(i) (x + y + z)2 ≡  x2 + y2 + z2 + 2xy + 2yz + 2zx

(ii) (x + y)3 ≡  x3 + y3 + 3xy(x + y)

(iii) (x − y)3 ≡  x3 − y3 − 3xy(x − y)

(iv) x3 + y3 + z3 − 3xyz ≡  (x + y + z) (x2 + y2 + z2 − xy − yz − zx)  also

(v) x3 + y3 ≡  (x + y) (x2 − xy + y2)

(vi) x3 − y3 ≡  (x − y) (x2 + xy + y2)

‘§|Xþg AdKS> àíZ‘§|Xþg AdKS> àíZ‘§|Xþg AdKS> àíZ‘§|Xþg AdKS> àíZ‘§|Xþg AdKS> àíZ

Oa ... ...x x x x x x+ + + =  Va
 x Mr qH$‘V H$mT>m.
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3.13.13.13.13.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
Vwåhr ‘moR> ‘moR>r ~m§YUr Ogo nwc, YaU, emioMr B‘maV, dñVrJ¥h, XdmImZo BË¶mXr

nm{hcoM Agmc. Aem ~m§YUrMr aMZm H$aUo B{OZr¶acm ‘moR>o H$m‘ Amho.
¶mMo ~m§YH$m‘ H$aÊ¶mgmR>r cmJUmar qH$‘VrMr A§XmO H$gm ‘m{hV hmoVo? ‘Owam§À¶m

‘OwarÀ¶m IMm© gmo~V, {g‘|§Q> Am{U H$m§H«$sQ>Mm IM© Ë¶m aMZoMm AmH$ma Am{U n[a‘mUmda
Adc§~wZ AgVo.

~m§YH$m‘mÀ¶m AmH$mamV Am{U n[a‘mUmV nm¶m, ~m§YUmè¶m OmJoMo úmoÌ’$i, q^VrMm
AmH$ma, g‘moarc ^mJ, N>V BË¶mXr Ë¶m‘Ü¶o ¶oVmV. Aem ~m§YUrV Cn¶moJmV AmUcoco
ŵ‘rVr¶ {gÜXm§V g‘OÊ¶mgmR>r AmnUmg ŵ‘rVrÀ¶m ‘wc ŵV ‘wim§Mr ‘m{hVr Am{U Ë¶m§Mo

Cn¶moOZ ‘m{hV nm{hOo.
AmnUmg ‘m{hV Amho H$s, Amnë¶m {ZË¶ {OdZmV ŵ‘rVrMm dmna Ogo n|Q>tJ,

hñVH$cm, ’$aerda {S>PmB©Z Q>mH$Uo, eoVmV Zm§JaUo Am{U noaUo Xþgè¶m eãXmV gm§Jm¶Mo
åhUOo ŵ‘rVr{edm¶ {OdZmMr H$ënZm H$é eH$V Zmhr.

à{gÜX ~m§YH$m‘ (~m§YUr) Ogo B{Oá ‘Yrc {na°‘rS>, {MZ ‘Yrc OJ à{gÜX
q^V,(Mm¶Zm dm°c) ‘§{Xao, ‘{ñOX, H°$WaS>m°c(MM©) VmO‘hmc, Mma‘rZma Am{U ^maVmVrc
AëQ>Zg©, ’«$mÝg‘Yrc B{’$c Q>mda BË¶mXr ŵ{‘VrÀ¶m Cn¶moOZmMo H$mhr gdm©V Mm§Jco
CXmhaU AmhoV.

¶m YS>çmV ŵ{‘VrMr B{VhmgmVrc ‘wi Am{U BVa {dMmam§À¶m emioV Á¶m ‘Ü¶o
ŵ{‘VrMm {dH$mg Pmcocm Amho Am{U Ë¶m§Mr VwcZm AmYw{ZH$ ŵ{‘Vrer Ho$cr Amho.

3.23.23.23.23.2 B{VhmgB{VhmgB{VhmgB{VhmgB{Vhmg
J{UVmÀ¶m úmoÌmV {eH${dcoco aMZoMo Am{U énmMo dU©Z ̂ w{‘VrV H$co Amho.~m§YH$m‘À¶m

AmH$mamÀ¶m Am{U énmMm ^w{‘Vr Imcr dU©ZmMm Aä¶mg J{UVmÀ¶m úmoÌmV Amho.
ŵ{‘Vr(geometry) hm eãX (geo) {OAmo åhUOo n¥Ïdr Am{U ‘oQ́>rZ(metrein ) ‘Ü¶o ‘mnU

¶m J«rH$ eãXmVwZ Amcm Amho.

àm{MZ ŵ‘rVrMo Adeof qg§Yw ZmJarH$Vm ~m~rcmoZr¶m ZmJarH$Vm àOm {OdZmV
AmT>iwZ Amco. Ë¶m§Zr ¶m ZmJarH$Vo ‘YwZM A{YH$ H$moZ {ÌH$moZmMm emoY cmdcm.{^H$úmmcw
Zo V¶ma H$ococm hñV{cIrV àVo‘Ü¶o ŵ{‘Vr¶ g‘ñ¶m§Mo à{VnmXZ Ho$co. Á¶mV A{Z¶‘rV
KZmÀ¶m úmoÌ’$imÀ¶m g‘ñ¶o~Ôc ‘m{hVr Amho. qgYw ZmJarH$Vo‘Ü¶o cmoH$m§Mo ŵ‘rVr¶ Adeof

^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi
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hS>ßnm ‘moh§oOmoXimo ‘Ü¶o Im§Xë¶m‘wio ~mhoa nS>coo. B.g. 2500 ‘Ü¶o dVw©img H$mT>Umao CnH$amUmMo
nwamdo {XgwZ Amco.

d¡{XH$ g§ñH¥$VmV gwc~ gwÌmMm dmnamUo ¶úmdmQ>rH$m Am{U hmo‘Hw§$S>mMo {Z‘m©UmV ŵ{‘Vr¶
qgÜXm§VmMm dmna H$oë¶m Jocm. ¶m ¶k dmQ>rHo$À¶m {Z‘uVr ‘mJrc AX ŵV H$ënZm åhUOo Vo
Oar doJdoJù¶m AmH$mamMo Agco Var Ë¶m§Zr ì¶mncoco úmoÌ’$i gmaIoM AgVo. ~m¡ÕYm¶Zm (
8 ì¶m eVH$mV B.C.) ¶m§Zr ~m¡ÜXm¶Zm gwc^ gwÌ V¶ma Ho$co. ho gwn[aMrV gwc^ gwÌ
Á¶m‘Ü¶o gmYo nm¶WmJmoaMo {Q́>nëg Ogo (3,4,5), (5,12,13), (8,15,17)… BË¶mXr Am{U {ÌH$moZmMm
nm¶WmoJmoagMm pgÜXm§VmMr gm§JVm ¶mMm g‘mdoe AgVmo.

àm{MZ J{UV emókmZo ŵ{‘Vr¶ {hao‘moVr OS>coë¶m {dkmZmMm {H$arQ> Aer H$ënZm
Ho$cr. Ë¶m§Zr ŵ{‘VrÀ¶m {g‘ocm H$mhr Z{dZ àH$maÀ¶m AmH¥$Ë¶m, KZdñVwMo n¥ð>̂ mJmV {dñVma
Ho$cm. Ë¶m§§Zr à{VnmXZ Ho$coco {dYmZmg gmd©O{ZH$ gË¶mÀ¶m énmV VH$m©Zwgma Xe©{dÊ¶mMr
JaO ^mgcr. ¶m ^mdZog J«rH$ J{UVk Wocg Zo AZw‘m{ZH$ nÜXVrMm dmna H$aÊ¶mgmR>r
namd¥Îm Ho$co.

Am¶mo{Z¶mMm nm¶WmoJagcm Wocg ¶m§Mm {eî¶ ‘mZVmV. Am{U Ë¶m§§Mo à‘o¶ Ë¶m§À¶m
Zmdmda emoYmÀ¶m AmYr {Xë¶m Joco. nU Vo EH$ g§̂ mì¶ J{UV emók hmoVo Á¶m§Zr AZw‘mZrH$
nÜXVrZo ¶mMr {gÜX§Vm {Xcr. B{Oá ‘Yrc Eco³Pm§S>r¶m Mm ¶w³crS> ( 235-265 B.C. )
¶mZr 13 nwñVHo$ X Ecr‘|Q>gX Ecr‘|Q>gX Ecr‘|Q>gX Ecr‘|Q>gX Ecr‘|Q>g {c{hco. ¶w³crS>Zo ‘wc ŵV ^mdZm, ì¶m»¶m ñdrH¥$Vr, à{VnmXZ
{gÜXm§Vm, à‘o¶, AZw‘mZ H$mT>Uo, qH$dm VmH$s©H$Vm BË¶mXr {dMmam§À¶m n{hë¶m nÜXVrMr
{Z‘uVr Ho$cr.

3.33.33.33.33.3 ^w{_VrMo ¶w³crS>Mo E{c‘|Q>g^w{_VrMo ¶w³crS>Mo E{c‘|Q>g^w{_VrMo ¶w³crS>Mo E{c‘|Q>g^w{_VrMo ¶w³crS>Mo E{c‘|Q>g^w{_VrMo ¶w³crS>Mo E{c‘|Q>g
¶w³crSZo ŵ{‘Vrcm Vo amhV Agcoë¶m OJmVcm EH$ A‘¥V© Z‘wZm ‘mZcm. {~§XþMo gwMH$

aofm, àVc, (qH$dm n¥ð>^mJ) Ago {H$Ë¶oH$ Amnë¶m g^modVmcr Agcocr g§J«hrV Ho$co
n[agamVrc YZ Am{U AmH$memVrc KZm§Mr A ŵV© ^mdZmMr d¥ÜXr Pmcr. àË¶oH$ KZmg, KZ
n[a‘mU, AmH$ma AgVmo, EH$m OmJodéZ Xþgè¶m OmJoda hc{dVm ¶oVmo. Ë¶mg {g‘m, n¥ð>̂ mJ
AgVmo. Ë¶m§À¶m {g‘m§Zm n¥ð>^mJ åhUVmV. Vo KZmÀ¶m EH$m ^mJmg Xwgè¶mnmgwZ doJio
H$aVmV. Am{U Ë¶mg OmS>r ZgVo Ago åhUVmV. n¥ð>̂ mJmÀ¶m {g‘m dH«$ qH$dm gai AgVo.
Ë¶m aofmÀ¶m eodQ> q~XþV hmoVmo. KZmnmgwZ q~Xþn¶ªV {VZ AdñWm nhm( YZ-n¥ð>̂ mJ- aofm-
q~Xþ)

~mOwÀ¶m nmZmda {Xcoë¶m AmH¥$Ë¶mMo {Z[aúmU H$am. hr AmH¥$Vr Bð>rH$mMrVr KZ Amho.
(AmH¥$Vr 1) ¶mg VrZ n[a‘mU ‘w»¶Vm cm§~r, é§Xr Am{U C§Mr AgVo. Oa Ë¶mMo EH$ ‘mn
C§Mr Zgë¶mg Ë¶mg ’$º$ XmoZM n[a‘mU AgVmV Omo Am¶V Amho. Vwåhmcm ‘m{hV Amho H$s,
Am¶Vmg XmoZ ‘mno cm§~r Am{U é§Xr (AmH¥$Vr 2) AgVo. Z§Va AOwZ EH$ n[a‘mU H$mTw>Z
åhUOo é§Xr H$mT>ë¶mg VoWo ’$º$ EH$ aofmI§S> amhVmo. (AmH¥$Vr 3) Am{U AOwZ EH$ n[a‘mU
H$mT>ë¶mg ’$º$ VoWo q~XþM (AmH¥$Vr 4) CaVmo. q~Xþg H$moUVohr n[a‘mU ZgVo. AemarVrZo
Ooìhm AmnU Q>o~cmÀ¶m H$S>m qH$dm nwñVH$ nmhVmo. Vo ’$º$ aoofogmaIo Ñî¶‘mZ hmoVmV.

SCERT T
ELA

NGANA



^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi 61

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

Aem [aVrZo Ooìhm AmnU Q>o~cmÀ¶m H$S>m [H§$dm nwñVH$ nmhVmo Vo ’$º$ aofogmaIo Ñî¶‘mZ
hmoVmV. aofoMm eodQ> qH$dm XmoZ aofm OoWo {‘iVmV Vmo q~Xþ Amho.

KZ →→→→→ n¥ð>^mJ/ dH«$ →→→→→  aofm →→→→→ q~Xþ
3-D 2-D 1-D n[a‘mU Zmhr

hr ŵ{‘Vr¶ ‘wc ŵV nXo AmhoV. ¶mÀ¶m gmhmæ¶mZo aofmI§S>, H$moZ, {ÌH$moU BË¶mXr  Mr
ì¶m»¶m H$aVm ¶oVo. darc {Z{aúmUmdéZ ¶w³crS>Zo q~Xþ, aofm, àVcmMr ì¶m»¶m Ho$cr.

Ë¶mÀ¶m nwñVH$ E{c‘|Q>ag 1 ‘Ü¶o ¶w³crS>Zo 23 ì¶m»¶mMr ¶mXr Ho$cr. Ë¶mn¡H$s H$mhr
Imcr {Xcoë¶m AmhoV.

•  q~Xþcm H$moUVmhr ^mJ ZgVmo.
• aofm åhUOo é§Xr Zgcocr cm§~r.
• aofoMm eodQ> {~§Xþ Amho.
• EH$ gai aofm åhUOo aofm Á¶mda Vwë¶ q~XþMm g‘mdoe AgVmo.
• EH$m n¥ð>̂ mJmg ’$º$ cm§~r Am{U é§Xr AgVo.
• n¥ð>̂ mJmÀ¶m H$S>m aofm AmhoV.
• EH$ àV{c¶ n¥ð>̂ mJ åhUOo n¥ð>̂ mJ Á¶mda Vwë¶ gai aofm AgVmV.

q~Xþ Vwë¶ q~Xþ, aofm Am{U àVc, ¶mMr ì¶m»¶m H$aÊ¶mgmR>r ñnï> ¶oÊ¶mgmR>r ¶w³crS>Zo
eãX qH$dm dm³¶àMma Ogo ^mJ, é§Xr, Vwë¶ ¶mMm Cn¶moJ Ho$cm. àVcmMr ì¶m»¶m H$aVm§Zm
Oa AmnU àVc Ago åhUVmo. Voìhm Vmo H$mhr OmJm (úmoÌ’$i) ì¶mnVmo. Z§Va úmoÌ’$img
nwÝhm ñnï>Vm Úmdr cmJVo. åhUwZ EH$mnXmMr ì¶m»¶m H$aÊ¶mgmR>r nwÝhm Xþgè¶m nXmMr JaO
nS>Vo. Aem àH$mao nXmÀ¶m ì¶m»¶oMr gmIir V¶ma hmoVo. åhUwZ JUrVVk Aem nXm§Zm gmoSw>Z
XoÊ¶mMr AZw‘Vr XoVmV. H$mhr Pmco Var ŵ‘rVr hr ^mdZm q~Xþg darc ì¶m»¶onoúmm Mm§Jcr
H$mënZrH$ ̂ mdZm AmnUmV Amho. åhUwZ qQ>~mg AmnU H$mhr n[a‘mU AgwZ gwÜXm Ë¶mg {~§XþZo
Xe©{dVmo. {MZMm VËddoÎmm ‘mo{hñQ> åhUmco H$s, aofocm ^mJmV {d^mJco Amho. Am{U Vmo ^mJ
Á¶mg Cacoco ^mJ Zmhr Vmo q~Xþ Amho.

AerM g‘ñ¶m darc ì¶m»¶m 2 ‘Ü¶o {Z‘m©U Pmcr. ¶m ì¶m»¶oV é§Xr, cm§~r, XmoÝhrMr
ì¶m»¶m Ho$cr Zmhr. ¶m‘wio H$mhr nXm§Mr ì¶m»¶m Ho$cocr Zmhr. Vr VgoM R>odcr.AmnUmg

(i) (ii) (iii) (iv)

¶w³crS> 300 B.C

ŵ{‘VrMo OZH$
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ŵ‘rVrV {~§Xþ, aofm, àVc, (¶w³crS>À¶m nXmV, gnmQ> n¥ð>̂ mJ) hr ì¶m»¶m Zgcocr nXo
AmhoV. Ë¶mg ’$º$ AVªkmZmZoM Xe©{dVmo. qH$dm ^m¡{VH$ Z‘wÝ¶mÀ¶m ghmæ¶mZo ñnï> H$aVmo.

¶w³crS>Zo Ë¶mÀ¶m ì¶m»¶mcm Ho$coë¶m nX§mZm {gÜXm§VmMr JaO Zgcoë¶m ^w‘rVr¶
JwUY‘m©Mo à{VnmXZ Ho$co. ho gd© JwUY‘© ñd¶‘ {gÜX gË¶Vm AmhoV. Ë¶mg Ë¶m§Zr XmoZ
^mJmV {d^mJco à‘mU ŵV VËd Am{U J¥hrV VËd.
3.3.13.3.13.3.13.3.13.3.1ñd¶§ {gÜX VËd Am{U J¥{hV VËdñd¶§ {gÜX VËd Am{U J¥{hV VËdñd¶§ {gÜX VËd Am{U J¥{hV VËdñd¶§ {gÜX VËd Am{U J¥{hV VËdñd¶§ {gÜX VËd Am{U J¥{hV VËd

EH$m {ZX}{eV J{UVmÀ¶m ì¶dñWoV g§X^m©Zwgma ñd¶§‘ {ZX}{eV gË¶ {dYmZo qH$dm
J¥hrV VËd {dYmZo ¶mg ñd¶§{gÜX VËd åhUVmV. CXmhaUmV Ooìhm AmnU åhUVmo H$s,  “ nwU©
ho Zoh‘r ^mJmnoúmm ‘moR>o AgVo.”  ho ñd¶{gÜXVm gË¶ Amho. ¶mg {gÜXVoMr JaO Zmhr. ho
ñd¶§{gÜX VËd AmnUmg À¶m noúmm ‘moR>o Mr ì¶m»¶m H$aVo. CXmhaUmV Oa amer P  Xþgar amer
C Mm EH$ ̂ mJ Amho. Va C  amercm amer P Am{U {Vgar amer  RÀ¶m ~oaOoÀ¶m énmV {c{hVm
¶oVo. Ë¶mg g§PoÀ¶m énmV C > P Agoc Va R Aem àH$mao Amho H$r  C = P + R.

¶w³crS>Zo ¶m gm‘mÝ¶ 4 Vmg qH$dm à‘mU ŵV VËdmg ’$º$ ŵ‘rVr ‘Ü¶o Zìho Va
J{UVmV gd© dmnaco. na§Vw J¥hrV VËdmg ŵ‘rVrVrc ^mdZmgmR>r ’$º$ dmnacm. J¥hrV VËd
ho ¶m nm¶mda ŵ‘rVrÀ¶m aMoZMm {dH$mg Ho$cm. ho J¥hrV VËd {Za{Zamù¶m g§X^m©V g‘moa
¶oVmV.

¶w³crS>Mr H$mhr ñd¶§{gÜX VËdo Imcr {Xcocr AmhoV.

• EH$m amercm g‘mZ Agcocr amer EH$‘oH$mg g‘mZ AgVo.
• g‘mZ amercm g‘mZ amerV {‘i{dë¶mg nwU© amer g‘mZ ¶oVo.
• Oa g‘mZ amerVwZ g‘mZ amer dOm Ho$ë¶mg Ë¶mMr ~mH$s g‘mZ ¶oVo.
• amer EH$‘oH$m§Zm V§VmoV§Z {‘i{dë¶mg Vo EH$‘oH§$mZm g‘mZ AgVmV.
• g‘mZ amerMr XþßnQ> amercm EH$‘oH$m§g g‘mZ amhVo.
• g‘mZ amerÀ¶m AY©o EH$‘oH$m§g g‘mZ AgVmV.

¶m gm‘mÝ¶ ‘Vmg H$mhr àH$maMo n[a‘mU gw{MV H$aVo. nm{hë¶m gm‘mÝ¶ ‘Vmg gnmQ>
AmH¥$Ë¶mda cmJw H$é. CXmahUmV Oa  A Mo úmoÌ’$i B À¶m úmoÌ’$imcm g‘mZ Agë¶mg Am{U
B Mo úmoÌ’$i Mm¡agmÀ¶m úmoÌ’$imÀ¶m g‘mZ Agë¶mg  A Mo úmoÌ’$i gwÜXm Mm¡agmÀ¶m
úmoÌ’$i g‘mZ AgVo.

gma»¶m àH$maÀ¶m n[a‘mUmmMr VwcZm qH$dm ~oarO H$aVm ¶oVo, na§Vw doJdoJù¶m àH$maÀ¶m
n[a‘mUmMr VwcZm H$aVm ¶oV Zmhr. CXmhaUmW© EH$m aofocm Xþgè¶m EH$m dñVwÀ¶m úmoÌ’$imer
{‘i{dVm ¶oV Zmhr [H§$dm EH$m H$moZmMr n§M ŵOrer VwcZm H$aVm ¶oV Zmhr.
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à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
Vw‘À¶m {ZË¶ {OdZmVrc à‘mU ŵV VËdmMr H$moUVrhr XmoZ CXmhaUo XoD$ eH$Vm H$m

¶w³crS>À¶m nmM J¥hrV VËdmMr MMm© H$é ¶m.¶w³crS>À¶m nmM J¥hrV VËdmMr MMm© H$é ¶m.¶w³crS>À¶m nmM J¥hrV VËdmMr MMm© H$é ¶m.¶w³crS>À¶m nmM J¥hrV VËdmMr MMm© H$é ¶m.¶w³crS>À¶m nmM J¥hrV VËdmMr MMm© H$é ¶m.
1. H$mJXmÀ¶m {eQ> da A Am{U B XmoZ doJdoJù¶m q~XþMr IwU H$am.

A Am{U B q~Xþ‘YwZ OmUmar gai aofm
H$mT>m. A Am{U  B q~Xþ ‘YwZ Aem {H$Vr gai aofm
H$mTw> eH$Vm? {Xcoë¶m XmoZ {~§XþVwZ AmnU EH$
noúmm OmñV gai aofm H$mT>Vm ¶oV Zmhr.

¶w³crS>À¶m n[hë¶m VËdmdéZ n{hcm H$ënZm
{‘iVo. VËd Imcrc àH$mao AmhoV.
J¥hrV VËd 1:J¥hrV VËd 1:J¥hrV VËd 1:J¥hrV VËd 1:J¥hrV VËd 1:XomZ {^Þ q~XþVwZ OmUmar ’$º$ EH$M aofm Amho.

¶w³crS>Zwgma EH$m {~§XþdéZ Xþgè¶m {~§Xþda EH$M aofm H$mT>Vm ¶oVo.
2. H$mJXmÀ¶m {eQ>da PQ aofmI§S> H$mT>m.

XmoÝhr ~mOwcm aofmI§S> dmT>dm.

 PQ aofmI§S> XmoÝhr ~mOwg Hw$R>n¶ªV dmT>{dVm ¶oVo?Ë¶mg H$moUVmhr eodQ>À¶m q§~§Xþ
AgVmo H$m? AmnUmg {XgwZ ¶oVo H$s,  PQ aofmI§S> XmoÝhr ~mOwg dmT>dVm ¶oVo Am{U aofm PQ
cm eodQ>À¶m q~Xþ ZgVmo. ¶w³crS>Zo hm {dMma Xþgè¶m VËdmV ‘m§S>cm.

VËd 2:VËd 2:VËd 2:VËd 2:VËd 2: aofmI§S>mcm XmoÝhr ~mOwg dmT>{dë¶mg gai aofm V¶ma hmoVo.
¶w³crS>À¶m eãXmV : EH$m gm§V aofocm {Za§Va EH$m gai aofoV dmT>{dVm ¶oVo. ¶w³crS>Zo

aofmI§S>mgmR>r dmT>dcocr aofm eãXmMm dmna Ho$cm.

3. Mma dV¥©imMr {ÌÁ¶m 3 go.‘r., 4 g§o.‘r., 4.5 g|.‘r., 5 g|.‘r.  {Xcr Amho.
d¥ÎmcoIUrÀ¶m gmhmæ¶mZo Ë¶m§Mr {ÌÁ¶m  P, Q, R Am{U S H|$Ðq~Xþ KoD$Z dVw©i H$mT>m.

A B

P Q

P Q

3 cm.
P

4 cm.
Q

4.5 cm.
R

5 cm.
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Oa dVw©imMr {ÌÁ¶m Am{U H§o$Ðq~Xþ {Xcm AgVm Vwåhr dVw©i H$mTw> eH$Vm H$m?
H$moUË¶mhr {ÌÁ¶odéZ Am{U H|$ÐmdéZ AmnU dVy©i H$mTw> eH$Vmo? (YS>m 12 nhm- dV©wi)

¶w³crS>Mo {Vgao VËd darc Cnm¶ gwM{dVo.
(EH$m q~XþOdi H$moUË¶mhr A§Vamda dVw©i H$mT>Uo)

J¥hrV VËd : H$moUË¶mhr H|$Ð q~XþdéZ Am{U {ÌÁ¶odéZ dVw©i H$mT>Uo .
4. EH$ AmcoImMm H$mJX ¿¶m. H$mQ>H$moZ Xe©{dUmè¶m doJdoJù¶m AmH¥$Ë¶m H$mT>m. Ë¶m§Zm
Ë¶m§À¶m H$moZmÀ¶m ~mOwdéZ H$mnm Am{U gd© H$moZ EH$‘oH$m§da R>odm. Vwåhmcm H$m¶ {XgVo?

Vwåhmcm {XgwZ ¶oVo àË¶oH$ H$moZmMr ~mOw Xþgè¶m H$moZ~mOwda ¶oVo. åhUOo gd© H$mQ>H$moZ
g‘mZ AmhoV. ho ¶w³crS>Mm MdWm AmYmaVËd Amho. Vwåhr H$moUË¶mhr H$moZmgmR>r gm§Jw eH$Vm
H$m¶? ¶w³crS>Zoo gm§JrVcoë¶m gd© KQ>ZoV Am{U gd© H$mQ>H$moZmg g§X ©̂ gmR>r KoVco.

J¥hrV VËd :4J¥hrV VËd :4J¥hrV VËd :4J¥hrV VËd :4J¥hrV VËd :4 gd© H$mQ>H$moZ EH$‘oH$m§g g‘mZ AgVmV.gd© H$mQ>H$moZ EH$‘oH$m§g g‘mZ AgVmV.gd© H$mQ>H$moZ EH$‘oH$m§g g‘mZ AgVmV.gd© H$mQ>H$moZ EH$‘oH$m§g g‘mZ AgVmV.gd© H$mQ>H$moZ EH$‘oH$m§g g‘mZ AgVmV.

AmVm ¶w³crS>À¶m 5 ì¶m J¥hrV VËd H$S>o Am{U Ë¶m§Mo g‘Vwë¶mH$S>o nmhþ ¶m.

J¥hrV VËd :5  XmoZ gai aofocm I§S>U H$aUmar gai aofm Ë¶mÀ¶m Ë¶mM ~mOw da A§Va  H$moZ
H$aVo. H$moZmMr ~oarO XmoZ H$mQ>H$moZ noúmm H$‘r AgVo. Voìhm XmoZ gai aofm Oa {Za§Va
dmT>{dV Joë¶mg EH$m ~mOwda {‘iVmV. OoWo H$moZm§Mr ~oarO XomZ H$mQ>H$moZm noúmm H$‘r
AgVo.

gwMZm: AmH¥$VrVrc  PQ aofm AB Am{U CD aofoda Aem n«H$mao
N>oXVo H$s, Am{Vc H$moZ 1 Am{U 2 Mr ~oarO PQ À¶m
S>mì¶m ~mOwda  180° noúmm H$‘r AgVo. åhUwZ  AB Am{U
CD aofm  PQ À¶m S>mì¶m ~mOwda N>oXVmV.

¶m VËdmg ¶w³crS> ~amo~a JUrV emókmZr ¶mg {gÜXmV g‘OwZ OmñV àmYmÝ¶Vm
{‘imcr. AmZwf§JrH$nUo XomZ hOma df© J{UV emók ¶w³crS>Mo nmMdo VËd BVa ZD$ VËdmMm
n[aUm‘ åhUwZ XmI{dÊ¶mMm à¶ËZ Ho$cm. ¶m g‘mZ Agcoë¶m BVa ‘m¡IrH$ ^mdZog (Om°Z
ßco’o$¶a) à{VnmXZodéZ XmI{dÊ¶mMm à¶ËZ Ho$cm.

A

B C

C B

A A

B C

A

B

C
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A B

D
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3.3.23.3.23.3.23.3.23.3.2nmMì¶m VËdmMo g‘Vwë¶ dU©Z qH$dm 5 ì¶m AmYmaVËdmMr g‘Vwë¶Vm:nmMì¶m VËdmMo g‘Vwë¶ dU©Z qH$dm 5 ì¶m AmYmaVËdmMr g‘Vwë¶Vm:nmMì¶m VËdmMo g‘Vwë¶ dU©Z qH$dm 5 ì¶m AmYmaVËdmMr g‘Vwë¶Vm:nmMì¶m VËdmMo g‘Vwë¶ dU©Z qH$dm 5 ì¶m AmYmaVËdmMr g‘Vwë¶Vm:nmMì¶m VËdmMo g‘Vwë¶ dU©Z qH$dm 5 ì¶m AmYmaVËdmMr g‘Vwë¶Vm:
àmMrZ emómkm§Zr à{VnmXZ Ho$coco H$mhr gm§JVm ¶oUmao

n¶m©¶ AmhoV.
• EH$m gai aofoda ZgUmè¶m {~§XþdéZ EH$ g‘m§Va aofm

{Xcoë¶m aofoda H$mT>Vm ¶oVo. (Om°Z ’$oAa 1748-1819)
g‘Om l hr aofm AgwZ P hm Ë¶m aofoda ZgUmam q~Xþ Amho. P

déZ l aofocm ’$º$ EH$M aofm AñVrËdmg AgVo. ¶mcmM ’$oAg© Mo
VËd åhUVmV.
• H$moUË¶mhr {ÌH$moUmVrc H$moZm§Mr ~oarO pñWa g§»¶m Amho.
Am{U Vr XomZ H$mQ>H$moZmcm g‘mZ Amho.
∠1 + ∠2 +∠3 =1800

• EH$‘oH$mnmgwZ g‘mZ A§Vamda Hw$R>ohr g‘m§Va aofoMr OmoS>r
AñVrËdmV AgVo.

• Oa XmoZ g‘m§Va aofon¡H$s H$moUË¶mhr EH$ aofocm gai aofm N>oXë¶mg Vr Xþgè¶m§g gwÜXm
N>oXVo (àmo³cg)

• gai aofm Ë¶mM gaiaofocm g‘m§Va Agë¶mg Ë¶m EH$‘oH$m§g g‘m§Va AgVmV(àmo³cg)
Oa ¶mn¡H$s H$moUVohr EH$ {dYmZ ¶w³crS>À¶m 5 ì¶m {gÜXm§VmgmR>r à{VúmonrV Ho$ë¶mg

n{hco Mma VËd g‘mZ amhþZ gmaIr ŵ‘rVr {‘iVo.
Z§Va ¶m nmM VËdmdéZ ¶w³crS>Zo ¶mMm dmna AZw‘mZrH$ nÜXVrg cmJw H$éZ OmñV

‘m{hVr {‘i{dÊ¶mgmR>r Am{U {dYmZo nwU© {gÜX Ho$cr. ¶mcmM à{VnmXZ qH$dm {gÜXVm§V
åhUVmV.
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H$Yr H$Yr {ZpíMV {dYmZmMm Omo Vwåhr {dMma H$aVm Vo [Z[aúmUmÀ¶m AmYmamda
{eúmUmÀ¶m A§XmOmZo gË¶ R>aVo. Aer {dYmZo Or {gÜX H$aVm ¶oVo, {gÜX H$aVm ¶oV Zmhr.
Ë¶mg AZw‘mZ (VH©$) åhUVmV. J{UVmMo emoY ¶m VH$m©déZMo (AZw‘mZ) gwé Pmco. 4 noúmm
‘moR>r AgUmè¶m àË¶oH$ g§»¶ocm XmoZ ‘yc g§»¶oÀ¶m énmV {c{hVm. ¶oVo. hm EH$ JmoëS> ~me
Mm VH©$ Amho.

AZw‘mZmg {gÜX H$éZ XmI{dÊ¶mg Ë¶mg {gÜXVm åhUVmV. {gÜXVm§cm Vm{H©$µH$
gmIirÀ¶m nm¶è¶m§Zr {gÜX Ho$ë¶m OmVo. {gÜXVm§Mm {gÜXVm hr ì¶mXmMr à{H«$¶m Amho. Or
{gÜXVm§VÀ¶m gË¶mMr ñWmnZm H$aVo.

¶w³crH$S>o n[a^mfrH$ eãX, J¥hrVH$, AmYmaVËd A[U à‘o¶ BË¶mXr Mm dmna H$éZ 465
{gÜXm§Vmg Vm{H©$H$ gmIirVwZ H$mTw>Z Q>mH$mdo.

¶w³crS>À¶m J¥hrVH$ Am{U VËdmMm {gÜXVogmR>r H$gm Cn¶moJ hmoVmo Vo {eHw$

CXmhaU -1 Oa EH$m aofoda A,B,C ho {VZ q~Xþ AmhoV.A[U B {~§Xþ hm  A Am{U C À¶m ‘Ü¶o
pñWV Amho. Va {gÜX H$am AC - AB = BC.

gmoS>dUwH$: AmH¥$VrV  AC hr  AB+BC Zm V§VmoV§V {‘iVo.
¶w³crS>À¶m 4 Ï¶m VËdmdéZ Oo EH$‘oH$m§g V§VmoV§V {‘iVmV.
Vo EH$‘oH$m§g g‘mZ AgVmV. åhUwZ

AB + BC = AC,
¶m  AC Mr qH$‘V AC - AB = BC ‘Ü¶o R>odë¶mg
AB + BC - AB = BC

cúmmV ¿¶m {H$ ¶m‘Ü¶o J¥hrV Yaco Amho H$r, XomZ q~XþVwZ ’$º$ EH$M aofm OmVo.
{gÕm§V: 1. {gÜX H$am H$s, g‘ ŵO {ÌH$moU hm {Xcoë¶m H$moUË¶mhr aofmI§S>mda aMZm H$aVm
¶oVo.
gmoS>dUwH$ : H$moUË¶mhr {Xcoë¶m cm§~rMm aofm I§S>  PQ  g‘Om

A B C

P Q P Q

R

P Q

R
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¶w³crS>À¶m 3 è¶m VËdmdéZ AmnU H$moUË¶mhr H|$Ðq~XþdéZ H$moUË¶mhr {ÌOoÀ¶m dVw©i
H$mT>Vm ¶oVo. åhUwZ AmnU P H|$Ðq~Xþ Agcocm PQ {ÌOoÀ¶m dVw©i H$mT>Vm H$mTw> eH$Vmo. Q H|$Ð
q~Xþ Am{U {ÌÁ¶m  QP Agcoco Xþgao dVw©i H$mT>m. hr XmoÝhr dVw©i  R. da {‘iVmV. ‘R’cm
P Am{U Q er OmoS>m Δ PQR V¶ma hmoVo.

AmVm AmnU V¶ma Pmcocm {ÌH$moU g‘ ŵO {ÌH$moU Amho ho {gÜX H$amdo cmJVo. åhUOoM
PQ = QR = RP.

PQ = PR (P q~Xþdarc {ÌÁ¶m) AemarVrZoPQ = QR (Q H|$Ð q~Xþdarc {ÌÁ¶m)
¶w³crS>À¶m qgÜXmVmZwgma XomZ amer gma»¶m Agë¶mg Vo EH$‘oH$m§g g‘mZ AgVmV.

PQ = QR = RP, ‘YwZ ΔPQR hm g‘ ŵO {ÌH$moU Amho. ¶w³crS>Zo H$emMmhr C„oI Hw$R>ohr Z
H$aVm J¥hrV Yaco ¶m§Mr Zm§§|X ¿¶m.  P Am{U Q H|$Ðq~XþdéZ H$mT>cocr XmoÝhr dVw©i EH$‘oH$mg
EH$m q~Xþda {‘iVmV.

AmVm {gÜXVm§Mr {gÜXVm H$é.

CXmhaU:3-XmoZ {^Þ aofm§Zm EH$m noúmm OmñV
gm‘mÝ¶ {~§Xþ ZgVmo.
XmoZ aofm l Am{U m {Xë¶m AmhoV.
{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm: (RTP): l Am{U m Ë¶mg ’$º$ EH$M
gm‘mB©H$ {~§Xþ AgVmo.
{gÜXVm: J¥hrV Yam H$s, XmoZ aofm ¶m XmoZ
{d^rÞ q~Xþ  A Am{U B da N>oXVmV.
AmnUmg XmoZ aofm  A Am{U B ‘YwZ OmUmè¶m AmhoV. hr J¥hrVmMr {déÜXVm ¶w³crS>À¶m
{gÜXVm§g Zwgma XomZ {^Þ q~XþVwZ ’$º$ EH$M aofm OmVo. ho {déÜXVm aofm XmoZ {^Þ {~§XþVwZ
OmVo ho J¥hrV Yaë¶m‘wio CËnÞ hmoVo. åhUwyZ AmnU {ZîH$e© H$mTw> eH$Vmo H$m XmoZ {^Þ aofocm
EH$m noúmm OmñV gm‘mÝ¶ q~Xþ ZgVmo.

CXmhaU 4: ~mOwÀ¶m AmH¥$VrV  AC = XD, C Am{U D ho  AB Mo
XY AZwH«$‘o ‘Ü¶o q~Xþ AmhoV. {gÜX H$am.AB = XY.
gmoS>dUwH$ : AB = 2 AC (C hm ABMm ‘Ü¶ q~Xþ Amho.)

XY = 2 XD (D hm  XY ‘Ü¶ q~Xþ Amho.)
Am{U AC = XD ({Xco Amho)

åhUwZ  AB = XY

amer Or gma»¶m amerMr XþßnQ> Amho Vo EH$‘oH$mg g‘mZ AgVmV.

B

C

A Y

D

X

A B

l

m

¶w³crS>Zo H$emMmhr C„oI Hw$R>ohr Z H$aVm
J¥hrV Yaco ¶m§Mr Zm§§|X ¿¶m.  P Am{U Q
H|$Ðq~XþdéZ H$mT>cocr XmoÝhr dVw©i EH$‘oH$mg
EH$m q~Xþda {‘iVmV.
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Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1

1. Imcrc CÎmao Úm.
i. ¶w³crS>À¶m Ecr‘|Q> ‘Ü¶o {H$Vr nwñVHo$ AmhoV?
ii. KZmg {H$Vr n[a‘mU AgVmV?
iii. KZ Am{U c§~ Bï>rH$mMrVrÀ¶m EHw$U n¥ð>mMr g§»¶m {H$Vr Amho?
iv. {ÌH$moUmÀ¶m AmVrc H$moZm§Mr ~oarO {H$Vr Amho?
v. ì¶m»¶m Z Ho$coë¶m ŵ‘rVrÀ¶m {VZ nXo {chm.

2. Imcrc {dYmZo gË¶ qH$dm AgË¶ Amho Vo {chm? Am{U Vw‘À¶m CÎmamgmR>r H$maUo Úm.
a) {Xcoë¶m q~XþVwZ ’$º$ EH$M aofm OmVo.
b) gd© H$mQ>H$moZ g‘mZ AgVmV.
c) gmaIr {ÌÁ¶m Agcocr dVw©io g‘mZ AgVmV.
d) aofmI§S>mcm XmoÝhr ~mOwZo dmT>{dco AgVm gai aofm ¶oVo.

e) AmH¥$Vr déZ  AB > AC
3. Imcrc {Xcoë¶m AmH¥$VrdéZ cm§~r  AH > AB + BC + CD XmIdm.

4.  P Am{U R q~Xþ‘Ü¶o Q Aem [aVrZo Amho H$s, PQ = QR, Va {gÜX H$am PQ = 
1
2  PR.

5. 5.2 go.‘r. àË¶oH$ ~mOw Agcocm g‘ ŵO {ÌH$moU H$mT>m.
6. AZw‘mZ åhUOo H$m¶? Ë¶mMo CXmhaU Úm.
7. P Am{U Q q~XþMr IwU H$am. P Am{U Q ‘YZw OmUmar aofm

H$mT>m. PQ, cm g‘m§Va Agcoë¶m aofm {H$Vr AmhoV?
8. ~mOwÀ¶m AmH¥$VrV n aofm  l Am{U m aofoda Aer Amho H$s, 1

Am{U 2 ¶m AmVrc H$moZmMr ~oarO 180° noúmm H$‘r Amho
,Va  l Am{U m aofo~Ôc Vw‘Mo åhUUo H$m¶ Amho?
9. ~mO wÀ¶m AmH ¥ $VrV Oa  ∠1 = ∠3,
∠2 = ∠4 Am{U ∠3 = ∠4Va ∠1 Am{U ∠2 ‘Yrc
g§~§Y ¶w³crS>À¶m VËdmZwgma {chm.

10. ~mOwÀ¶m AmH ¥ $VrV  BX = 
1
2  AB, BY = 

1
2  BC Am{U

AB = BC {gÜX H$am H$s, BX = BY

A C B

A B C D E F G H
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¶w³crS>oVa ^w{‘Vr¶w³crS>oVa ^w{‘Vr¶w³crS>oVa ^w{‘Vr¶w³crS>oVa ^w{‘Vr¶w³crS>oVa ^w{‘Vr
nmMì¶m AmYmaVËdmMr {gÜXVm {Zî’$i

Pmë¶m‘wio H$m°c ’o$S>arH$ Jm°g, cmo~mModñH$s Am{U
~mc} ¶m§Zr Z{dZ {dMma ‘m§S>co. nmMdo VËd gË¶
Amho qH$dm Ë¶m EodOr H$mhr {déÜX VËdmg R>odwZ
¶mMm Ë¶m§Zr {dMma Ho$cm. Oa Ago R>odë¶mg AmnUmg
¶w³crSÀ¶m ŵ‘rVr EodOr doJir ŵ‘rVr ¶oVo ¶mcmM
¶w³crH$S>oVa ŵ‘rVr åhUVmV.

Oa àVc gnmQ> Zgë¶mg Amnë¶m {gÜX§Vm§Mo H$m¶ hmoVo?
Mcm nmhþ ¶m.
EH$ M§oSw> ¿¶m Am{U Ë¶mda {ÌH$moU H$mT>Ê¶mMm à¶ËZ H$am? àVcmda Am{U M|Sw>da

{ÌH$moU H$mT>Vm§Zm Vwåhmcm H$moUVm ’$aH$ AmT>iwZ ¶oVmo. Vwåhmcm {XgwZ ¶oVo H$s, H$mJXmda
{ÌH$moUZmÀ¶m aofm gai ¶oVmV na§Vw M|S>wda gai ¶oV Zmhr.

AmH¥$Vr (2) nhm. AN Am{U BN aofm (àgÜXr JmocmÀ¶m dVw©imMo ̂ mJ AmhoV) ABaofocm
c§~ Amho. na§Vw Oar AB aofoÀ¶m gma»¶m ~mOwdar H$moZm§Mr ~oarO XmoZ H$mQ>H$moZmnoúmm H$‘r
Zgcr Var Vo  N da {‘iVmV.( dmñV{dH$nUo  90° + 90° = 180°) Jmocmdarc {ÌH$moU  NAB
À¶m H$moZmMr ~oarO 180° noúmm OmñV Amho.  ∠A +∠ B = 180°.

Jmocmdarc àVcmg AmnU Jmocr¶ àVc åhUVmo. Jmocmda H$moUË¶mhr g‘m§Va aofm
ApñVËdmV AgVmV H$m? AemarVrZo doJdoJir àVco Am{U g§~§YrV J¥hrVHo$ KoD$Z Z{dZ
ŵ{‘VrMr {Z‘uVr hmoVo.

AmnU H$m¶ {eH$mcmoV?AmnU H$m¶ {eH$mcmoV?AmnU H$m¶ {eH$mcmoV?AmnU H$m¶ {eH$mcmoV?AmnU H$m¶ {eH$mcmoV?

• q~Xþ, aofm Am{U àVco hr ì¶m»¶m Z Ho$cocr nXo ŵ‘rVrMo AmYma ñV§̂  AmhoV.

• ¶w³crS> gmo~V àm{MZ JUrV emók ¶m eãXmMr ì¶m»¶m H$aÊ¶mMm à¶ËZ Ho$cm.

• X E{c‘§oQ> ‘Ü¶o ¶w³crS>Zo {dMmamÀ¶m ì¶dñWoÀ¶m {dH$mg Ho$cm.  hr ì¶dñWmZ§Va
J{UVmÀ¶m {dH$mgmMm nm¶m R>acr.

• ¶w³crS>Mo H$mhr J¥hrVH$ AmhoV.

• EH$m am{ecm g‘mZ Agcocr amer EH$‘oH$mg g‘mZ AgVo.

• g‘mZ am{ecm g‘mZ amerV {‘i{dë¶mg nwU© amer g‘mZ ¶oVo.

A

B

C
(i)

A

N

B

(ii)
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• Oa g‘mZ amerVwZ g‘mZ amer dOm Ho$ë¶mg Ë¶m§Mr ~mH$s g‘mZ AgVo.
• amer EH$‘oH$m§Zm V§VmoV§V Owië¶mg Vo EH$‘oH$m§Zm g‘mZ AgVmV.
• nwU© amer Ë¶mÀ¶m ^mJmnoúmm ‘moR>r AgVo.
• g‘mZ amerMr XþßnQ> amercm EH$‘oH$mg g‘mZ AgVo.
• amerÀ¶m AY} EH$‘oH$mg g‘mZ AgVmV.

• ¶w³crH$S>o AmYmaVËd AmhoV.

• EH$m q~Xþda Xþgè¶m q~Xþda EH$M aofm H$mT>Vm ¶oVo.
• dmT>{dcocr aofm AZ§V {Z‘m©U H$aVmV.
• H$moUË¶mhr H|$ÐmdéZ Am{U {ÌÁ¶odéZ dVw©i H$mT>Vm ¶oVo.

• gd© H$mQ>H$moZ EH$‘oH$mg g‘mZ AgVmV.

‘|XþMr J§‘V‘|XþMr J§‘V‘|XþMr J§‘V‘|XþMr J§‘V‘|XþMr J§‘V
1. Imcrc {Xcoë¶m AmH¥$VrV ∠A + ∠B + ∠C + ∠D + ∠E + ∠F  Mr ‘mno H$m¶

AmhoV. Vw‘À¶m CÎmamMo H$maU gm§Jm

2. Oa Mm¡agmMm H$U© ‘a’ EH$H$ Amho. n[hë¶m Mm¡agmÀ¶m úmoÌ’$imÀ¶m XþßnQ> Agcoë¶m
Mm¡agmMo H$U© H$m¶ hmoVmo?
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4.1 4.1 4.1 4.1 4.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
aoe‘mZo Am{U JmonrZo Ë¶mÀ¶m emioMr Am{U KamMr AZwH«$‘o énaofm H$mT>cr. Vwåhr

H$m§hr H$moZ Am{U aofmI§S> aoImQ>m AmoiIw eH$Vm H$m?

(i) (ii)

darc AmH¥$VrV (PQ, RS, ST, ...) Am{U (AB, BC, CD, ...) ho aofmI§S>mMo CXmhaU
AmhoV. OoWo ∠UPQ, ∠PQR, ... Am{U ∠EAB, ∠ABC, ... H$moZmMo CXmhaU AmhoV.

Vwåhmcm ‘m{hV Amho H$m {eënH$mamcm B‘maVr, {eIa, nwc BË¶mXr ZH$mem
H$mT>md¶mMm AgVmo. {eënH$mamcm ~aoMem aofm Am{U g‘m§Va aofm doJdoJù¶m H$moZmnmer
H$mT>mdo cmJVo.

Ñï>r Am{U S>moù¶mg§~§YrMo emó AmnU aofm Am{U H$moZmMm dmna àH$memMr dH$«r^dU,
{dñV¥V ho {Z‘m©U hmoVmV. Ë¶mM gmaIo EH$m dñVwda H$m¶©aV Agcoco doJdoJio ~c Á¶mìXmao
{H$Vr H$m‘ Pmco Amho ‘m{hV H$aÊ¶mgmR>r Ë¶mMm Cn¶moJ hmoVmo. AmnU J¥hrV YaVmo H$s,
~c Am{U ñWmZm§Va ‘Yrc H$moZ {ZH$mc ‘m{hV H$aÊ¶mgmR>r AmnUmg XmoÝhr ~mOw Am{U
H$moZm§Mr JaO AgVo. åhUwZ Amnë¶m X¡Z§{XZ {OdUmV AmnU EH$m g§nH$m©V ¶oVmo. H$s
^w‘rVr ‘Ü¶o ‘wi ^mdZm ¶m§Mm Iwn Cn¶moJ hmoVmo.

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

Vw‘À¶m ^modVmÀ¶m n[agamMo H$miOrnwd©H$ [Z[aúmU H$am Am{U Vw‘À¶m X¡Z§{XZ
{OdUmVrc VrZ n[apñWVr ~Ôc {chm. Vwåhmcm aofm, H$moZ H$moR>o AmT>iVmV?

Vw‘À¶m dhrV {MÌ H$mT>m Am{U H$mhr {MÌ EH$Ì H$am.

P

U
V W

X
ST

R

Q A B

CE

D

aofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZ
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P R Q

P S R Q

P S T R Q

4.2  4.2  4.2  4.2  4.2  ^w‘rVr ‘Yrc ‘wi eãX^w‘rVr ‘Yrc ‘wi eãX^w‘rVr ‘Yrc ‘wi eãX^w‘rVr ‘Yrc ‘wi eãX^w‘rVr ‘Yrc ‘wi eãX
gw¶m©nmgwZ {ZKUmè¶m gw¶© {H$aUmMm qH$dm Q>mM©
cmB©Q>Mm {dMma H$am. Vwåhr Aem àH$maÀ¶m
àH$memÀ¶m {H$aZmcm H$go Xe©dw eH$Vm? ho gw¶©

nmgwZ {ZKUmao {H$aU Amho. nwZ{dMma H$am. EH$ {H$aZ åhUOo aofoMm
EH$ ^mJ Amho. Vo EH$m q~Xþ Odi gwé hmoD$Z g‘má Z hmoUmè¶m {XeoZo OmV amhVo. na§Vw
aofocm XmoÝhr ~mOwZr g‘má Z hmoUmè¶m {XeoZo dmT>dw eH$Vmo.

XmoZ eodQ>Mo q~Xþ Agcoë¶m EH$m aofoÀ¶m ^mJmcm aofm I§S> Ago åhUVmV.
gd© gmYmanUo AmnU aofm I§S>mcmAB cm AB  ìXmao Xe©{dVmo Am{U Ë¶mMr cm§~r AB

ìXmao Xe©{dVmV. AB {H$aUmcm AB  ìXmao Xe©{dVmV Am{U aofmI§S>mcm ABZo Xe©{dVmV.
H$go Var AmnU gmYmaU nUoAB , PQ  BË¶mXr aofm§Zm Xe©{dÊ¶mgmR>r dmnaVmo. Am{U chmZ
Aúmao l, m, n BË¶mXr§Zm XoIrc aofm§Zm Xe©{dÊ¶mgmR>r Xe©{dVmV.

Oa XmoZ qH$dm {VZ q~Xþ EH$mM aofoda AgVrc Va Ë¶m q~XþZm EH$ aofr¶ q~Xþ Ago
åhUVmV. ZmhrVa Ë¶m§Zm EH$ aofr¶ q~Xþ Zmhr åhUVmV.

eoIaZo H$mhr q~Xþ EH$ aofoda IwU H$éZ Ho$co Am{U Ë¶m§À¶m nmgwZ V¶ma Pmcoë¶m
aofmI§S>mMm ‘moO‘mn H$aÊ¶mMm à¶ËZ Ho$cm.

(gwMZm PQ  Am{U QP  gma»¶m aofmI§S> Xe©{dVmV.)
H«$.g.H«$.g.H«$.g.H«$.g.H«$.g.    aofoda q~Xþ   aofoda q~Xþ   aofoda q~Xþ   aofoda q~Xþ   aofoda q~Xþ      aofm I§S>     aofm I§S>     aofm I§S>     aofm I§S>     aofm I§S> g §»¶mg §»¶mg §»¶mg §»¶mg §»¶m

1. 3 PQ, PR, RQ 3

2. 4 PQ, PR, PS, SR, SQ, RQ 6

3. 5 .............................................

Vwåhmcm q~XþÀ¶m g§»¶m Am{U aofm I§S>m ‘Ü¶o H$moUVm Var Z‘wZm AmT>iwZ Amcm H$m?
AmUIr H$mhr q~Xþ aofm I§S>mda KoD$Z Z‘wZm H$mT>m.

2 3 4 5 6 7

1 3 6 ..... ..... .....

AmH¥$VrV XmI{dë¶mà‘mUo dVw©imcm 360 g‘mZ
^mJmV Xþ^mJco Amho.

àË¶oH$ ^mJmÀ¶m ‘mnmg EH$ {S>J«r åhUVmV.

aofm I§S>mda
q~XþMr g§§»¶m

EHw$U aofm
I§§S>mMr g§»¶m
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gwédmVrÀ¶m ñWmZmnmgwZ Vo eodQ>À¶m
ñWmZmn¶ªV ̂ «‘U H$aUmè¶m {H$aUmìXmao H$moU V¶ma
hmoVmo.

EH$m gwédmVrÀ¶m ñWmZmnmgwZ Vo eodQ>À¶m
ñWmZmn¶ªV {H$aUmÀ¶m 0 pñWa q~Xþ ^modVr
{H$aUmÀ¶m ~Xcmcm ^«‘U åhUVmV. ‘mnmcm H$moZ
åhUVmV.

EH$ nwU© ^«‘U  3600 H$moZ XoVo. AmnU H§$nmgmìXmao XoIcr H$moU H$mT>Vmo.
Ooìhm XmoZ {H$aUo EH$mM {~Xþ§

nmgwZ gwé homVmV VoWo EH$ H$moZ V¶ma
hmoVmo. H$moZ ~Z{dUmao ~mOw§Zm H$moZmÀ¶m
~mOw åhUVmV. gm_mB©H$ q~Xþcm {eamoq~Xþ
åhUVmV. Vwåhr doJdoJù¶m nÜXVrZo
H$moZmMm Aä¶mg Ho$cm. Ogo cKy H$mZ,
H$mQ>H$moZ {demc$ H$moZ, aofr` H$moZ Am{U
namdVuV H$moZ AmnU ‘mJrc dJm©V
{eH$cmo AmhmoV.

4.2.1 4.2.1 4.2.1 4.2.1 4.2.1 N>oXZ H$aUmè¶m aofm  Am{U N>oXZ Z H$aUmè¶m aofmN>oXZ H$aUmè¶m aofm  Am{U N>oXZ Z H$aUmè¶m aofmN>oXZ H$aUmè¶m aofm  Am{U N>oXZ Z H$aUmè¶m aofmN>oXZ H$aUmè¶m aofm  Am{U N>oXZ Z H$aUmè¶m aofmN>oXZ H$aUmè¶m aofm  Am{U N>oXZ Z H$aUmè¶m aofm

AmH¥$VrMo {Z[aúmU H$am,  PQ  Am{U RS   ¶m
aofm§Zm EH$mXm gm_mB©H$ q~Xþ Amho H$m? Aem aofm§Zm
Vwåhr H$m¶ åhUVmV? Ë¶m aofm§Zm g‘m§Va aofm
åhUVmV.

Xþgè¶m ~mOwZo Oa Vo EH$m q~Xþ Odi
{‘iVmV. Va Ë¶m§Zm N>oXZ aofm Ago åhUVmV.

obtuse angle : 90° <  < 180° z  straight angle :  = 180°s reflex angle : 180° <   < 360°t

Initial positionO

Terminal position

 acute angle : 0°< <90° x  right angle :  = 90°y

P Q

R S

P S

R

O

Q

Initial positionOTerminal position

eodQ>Mm ñWmZ
gwédmVrMm ñWmZ

cKw H$moZ H$mQ>H$moZ

{demc H$moZ aofr` H$moZ namdVuV H$moZ
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A B

C D

M

E G

P

N Q

HF

X

Y

4.2.2 4.2.2 4.2.2 4.2.2 4.2.2 EH$ g§nmZr aofmEH$ g§nmZr aofmEH$ g§nmZr aofmEH$ g§nmZr aofmEH$ g§nmZr aofm
EH$m q~Xþ Odi {H$Vr aofm {‘iVmV? Vwåhmcm Vem

aofoMr Zmdo ‘m{hV AmhoV H$m? Ooìhm {VZ qH$dm A{YH$ aofm EH$m
q~Xþ Odi {‘iVmV Ë¶m§Zm EH$ g§nmVr aofm Ago åhUVmV Am{U
Á¶m q~Xþ Odi Vo {‘iVmV Ë¶m q~§Xþcm EH$ g§nmVr q~Xÿ Ago
åhUVmV.

{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

 N>oXZ H$aUmè¶m aofm Am{U EH$ g§nmVr aofm ‘Yrc ’$aH$ H$m¶ Amho?

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 4.1 - 4.1 - 4.1 - 4.1 - 4.1

 1. {Xcoë¶m AmH¥$VrV Zmdo {chm.
(i) H$moUVohr ghm q~Xþ
(ii) H$moUVohr nmM aofm I§S>
(iii) H$moUVohr Mma {H$aU
(iv) H$moUVohr Mma aofm
(v) H$moUVohr Mma EH$ aofr¶ q~Xþ

 2. Imcrc {MÌmMo {Z[aúmU H$am Am{U Ë¶mVrc H$moUË¶m àH$maMo H$moZ AmhoV Vo gm§Jm.

 3. Imcrc {dYmZo MwH$ qH$dm ~amo~a AmhoV ho gm§Jm.
(i) EH$m {H$aUmcm eodQ>Mm q~Xþ ZgVmo.
(ii) AB  aofm hr BA aofm gmaIr Amho.
(iii) AB  {H$aU ho  BA {H$aU gmaIoM Amho.
(iv) EH$m aofocm {ZpíMV Aer cm§~r AgVo.
(v) EH$m Vimcm cm§~r Am{U é§Xr AgVo na§Vw OmS>nUm ZgVmo.

1
2
3

4
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8
9
10

11 12
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B

C
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(vi) XmoZ doJdoJù¶m q~Xþ Zoh‘r EH$ aofm V¶ma H$aVmV.
(vii) XmoZ aofm XmoZ q~Xþ‘Ü¶o N>oXZ H$é eH$VmV.
(viii) XmoZ N>oXZ aofm XmoÝhr g‘m§Va Am{U gma»¶m aofm amhþ eH$V ZmhrV.

 4. KS>çmimÀ¶m XmoZ H$mQ>çm‘Yrc H$moZ {H$Vr Amho Ooìhm KS>çmim‘Ü¶o {Xcocr doi
Imcr {Xcr Amho.

(a) 9’O dmOVm (b)  6’O dmOVm (c) 7:00 dmOVm

4.3 4.3 4.3 4.3 4.3 H$moZ§mMr OmoS>rH$moZ§mMr OmoS>rH$moZ§mMr OmoS>rH$moZ§mMr OmoS>rH$moZ§mMr OmoS>r
AmVm Mcm H$mhr H$moZm§À¶m OmoS>r ~Ôc MMm© H$é ¶m.
Imcrc AmH¥$VrMo {Z[aúmU H$am Am{U H$moZm§Mr ~oarO H$mT>m.

(i) (ii)

àË¶oH$ AmH¥$VrV XmI{dë¶mà‘mUo XmoZ H$moZmMr ~oarO H$m¶ Amho? Vo  900 Amho.
Vwåhmcm ‘m{hV Amho H$m Aem H$moZmcm H$m¶ åhUVmV? Ë¶m§Zm nwaH$ H$moZ Ago åhUVmV.

Oa {Xcocm H$moZ x0 Amho Va Ë¶mMm nwaH$ H$moZ H$m¶ hmoVmo? x0 Mm nwaH$ H$moZ (900-
x0) Amho.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1. Oa EH$m H$moUmMo ‘mn 62° Va nwaH$ H$moZmMo ‘mn ‘m{hV H$am?
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :  ~oarO 90° Agë¶m H$maUmZo 62° Mm nwaH$ H$moZ 90° - 62° = 28°

 AmVm Imcrc AmH¥$VrMo {Z[aúmU H$am Am{U àË¶oH$ AmH¥$VrV H$moZmMr ~oarO H$am.

àË¶oH$ AmH¥$VrV XmI{dë¶mà‘mUo XmoZ H$moZmMr ~oarO {H$Vr Amho? Vo 1800 Amho.
Vwåhmcm ‘m{hV Amho H$m Aem H$moZmÀ¶m OmoS>rcm H$m¶ åhUVmV? Oa {Xcocm H$moZ  x0 Z§Va
Ë¶m§Mo g§nwaH$ H$moZ H$m¶ Amho ? x0  Mm g§nwaH$ H$moZ (180° - x°) Amho.

60°
30°

40°

50°

140° 40° 120° 60°
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30° 60° 120°

1

2

(iv)

1
2

3

(iii)

(ii)

1 2

(i)

1
2
3

O A

B

C

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2. XmoZ nwaH$ H$moZ 4:5 À¶m JwUmoÎmamV AmhoV. Va H$moZ ‘m{hV H$am.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :   g‘Om Amdí¶H$ H$moZ 4x  Am{U  5x AmhoV.

Va 4x + 5x = 900 (H$m?)
9x = 900 ⇒   x = 100

åhUwZ ¶oUmao H$moZ 400 Am{U 500 AmhoV.
AmVm H$moZmÀ¶m OmoS>rMo {Z[aúmU H$am. Ogo (120°, 240°) (100°, 260°) (180°, 180°)

(50°, 310°) .....BË¶mXr. Vwåhr Aem OmoS>tZm H$m¶ åhUVmV? H$moZmMr OmoS>r Ë¶m§Mr ~oarO
360°  Amho Ë¶m§Zm AmZw‘m{ZH$ H$moZ åhUVmV? Vwåhm2700 Mm AZw‘m{ZH$ H$moZ g§mJw eH$Vm
H$m?  x° Mm H$moZ H$m¶ hmoB©c?

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

1. Imcrc H$moZmMo nwaH$ AZw‘m{ZH$ H$moZ Am{U AZw‘m{ZH$ H$moZ {chm.
(a) 450 (b) 750 (c) 215° (d) 300

(e) 600 (f) 90° (g) 180°

2. Imcrc H$moUË¶m OmoS>rMo H$moZ nwaH$ qH$dm g§nwaH$ H$moZ ~ZVmV.

(i) (ii) (iii)

Imcrc AmH¥$VrMo {Z[aúmU H$am. Ë¶mÀ¶m ‘Ü¶o EImXr Jmoï> gm‘mÝ¶ Amho H$m?
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1
2 3 4

5

AmH¥$Vr  (i) ‘Ü¶o AmnU {Z[aúmU H$é eH$Vmo H$r, {eamoq~Xþ ‘O’ Am{U ~mOw ‘ OB ’ ¶m
∠ 1 Am{U ∠ 2.cm gmYmaU AmhoV. Vwåhr Agm‘Ý¶ ~mOw ~Ôc H$m¶ gm§Jw eH$Vm Am{U
Ë¶m§Zm H$go ‘m§S>co OmVo? Ë¶m§Zm gm‘mÝ¶ ~mOwÀ¶m XmoÝhr ~mO§wZr ‘m§S>Ur Ho$cr OmVo. Vem
àH$maÀ¶m OmoS>rÀ¶m H$moZmcm H$m¶ åhUVmV?

Ë¶m§Zm cJVÀ¶m OmoS>rMo H$moZ Ago åhUVmV?
AmH¥$Vr(ii) ‘Ü¶o, XmoZ H$moZ∠1 Am{U ∠2  {Xco AmhoV. Ë¶m§Zm ~mOwhr Zmhr Am{U

{eamoq~Xþ hr Zmhr. åhUwZ Vo cJVMo H$moZ ZmhrV.

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

   (i) darc AmH¥$VrV (i, ii, iii & iv) ‘Ü¶o OmoS>rMo cJVMo H$moZ Am{U OmoS>rMo ZgUmao
cJVMo H$moZ ‘m{hV H$am.

   (ii) {Xcoë¶m AmH¥$VrV cJVÀ¶m
H$moZmMr ¶mXr V¶ma H$am

darc nmgwZ AmnU EH$m {ZîH$fm©cm ¶oVmo H$s, OmoS>rMo H$moZ Á¶m§Zm gmYmaU
{eamoq~Xþ AgVmo Ë¶m§Zm gm‘mÝ¶ ~mOw Am{U Agm‘mÝ¶ ~mOw EH$m gmYmaU ~mOwda amhVmV.
Ë¶m§Zm cJVMo H$moZ åhUVmV.

{Xcoë¶m AmH¥$VrMo {Z[aúmU H$am, EH$m IoimSw>Mm
hmV Á¶mdoir ^mcm ’o$H$Vmo Voìhm H$moZ V¶ma hmoV
AmhoV. H$moUË¶m àH$maMo H$moZ V¶ma hmoV AmhoV?
ñnï>nUo Vo cJVMo H$moZ AmhoV. Z§Va Ë`m H$moZmMr
~oarO {H$Vr hmoB©c? H$maU Vo gai aofoda AmhoV.
H$moZmMr ~aorO 1800 Amho. AmnU Ë¶m OmoS>rÀ¶m Ho$mZmcm
H$m¶ åhUVmo? Ë¶m§Zm aofr¶ OmoS>r åhUVmV. åhUwZ
XmoZ cJVÀ¶m H$moZmMr ~oarO1800 Ë¶m§Zm aofr¶ OmoS>r
Ago åhUVmV.

{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
aofr¶ H$moZmMr OmoS>r Zoh‘r g§nwaH$ AgVo. n§aVw g§nwaH$ H$moZ aofr¶ OmoS>r

{Z‘m©U H$aUo JaOoMo Zmhr H$maU H$m?SCERT T
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1 2

(i) 1 2

(ii)

1 2

(iii)

O

A

B

C

150° 70°

(iii)
O

A

C

B

60°
30°

(i)

A

B

C

O

60°
80°

(ii)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
Imcrc AmH¥$VrVrc H$moZ ‘moOm Am{U Vº$m nwU© H$am.

AmH¥$Vr ∠1 ∠2 ∠1 + ∠2

(i)

(ii)

(iii)

4.3.14.3.14.3.14.3.14.3.1 gai aofm Am{U H$moZ ñd¶{gÜX gai aofm Am{U H$moZ ñd¶{gÜX gai aofm Am{U H$moZ ñd¶{gÜX gai aofm Am{U H$moZ ñd¶{gÜX gai aofm Am{U H$moZ ñd¶{gÜX
ñd¶qgÜX : Oa {H$aU EH$m gai aofoda C^o amhVo Va cJVMo V¶ma Pmcoë¶m XmoZ H$moUmMr
~oarO180° AgVo.

Ooìhm XmoZ cJVÀ¶m H$moZmMr ~oarO180° Amho
Voìhm Ë¶m§Zm aofr¶ OmoS>rMo H$moZ Ago åhUVmV.

{Xcoë¶m AmH¥$VrV 01 2 180∠ + ∠ =

 Mcm Imcrc H¥$Vr H$é ¶m AmH¥$VrV XmI{dë¶mn«‘mUo doJdoJù¶m ‘mnmMo cJVMo
H$moZ H$mT>m. àË¶oH$ g§X^m©V EH$m ’$wQ>nÅ>rcm Agm‘mÝ¶ ~mOw ~amo~a R>odm. Agm‘mÝ¶ ~mOw
’w$Q>nÅ>rÀ¶m ~amo~a amhrc H$m?

1 2
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1 2

4 3

1 2

4 3
1

2

4

3

Vwåhmcm ‘m{hV Amho H$s
AmH¥$Vr (iv) ‘Ü¶o, XmoÝhr Agm‘mÝ¶
~mOw éi(’w$Q>nÅ>r) ~mOwZo nS>VmV.
gai aofo nmgwZ Agm‘mÝ¶ ~mOwn¶ªV
AgVo Ë¶mMo {Z[aúmU H$am.∠ AOC
+ ∠ COB = 55° + 125° = 180° Xþgè¶m
AmH¥$VrV ho ¶m gma»¶m ZgVo.

ñd¶§{gÜXñd¶§{gÜXñd¶§{gÜXñd¶§{gÜXñd¶§{gÜX : Oa cJVÀ¶m Ho$mZmMr ~oarO 180° Agoc Va
H$moZmMr Agm‘mÝ¶ ~mOw EH$ aofm {Z‘m©U hmoVo. ho aofr¶
OmoS>r H$moZmMm ñd¶qgÜX ì¶Ë¶mg Amho.
EH$m {~§Xþ Odi H$moZ: AmnUmg ‘m{hV Amho H$s, EH$m
q~Xþ ^modVr Agcoë¶m H$moZmMr ~oarO 360° AgVo.
{Xcoë¶m AmH¥$VrV 01 2 3 4 5 360∠ + ∠ + ∠ + ∠ + ∠ =

4.3.2 4.3.2 4.3.2 4.3.2 4.3.2 N>oXZ aofoVrc H$moZ:N>oXZ aofoVrc H$moZ:N>oXZ aofoVrc H$moZ:N>oXZ aofoVrc H$moZ:N>oXZ aofoVrc H$moZ:
H$moUË¶mhr XmoZ N>oXZ aofm H$mT>mdo Am{U Ë¶m§Zm Zmdo Úm. aofr¶

OmoS>rMo H$moZ AmoiIm Am{U Ë¶m§Zm Vw‘À¶m dhrV {chm. {H$Vr OmoS¶m
V¶ma Pmë¶m gm§Jm?

AmH¥$VrV ∠POS Am{U ∠ROQ  EH$mM {eamoq~XþMo {déÜX H$moZ
AmhoV Am{U Ë¶m§Zm gm‘mÝ¶ ~mOw Zmhr Amho. åhUwZ Ë¶m§Zm c§~
{déÜX H$moZ Ago åhUVmV. (H$mhr doim Ë¶m§Zm c§~ H$moZ XoIrc åhUVmV.)

        {H$Vr OmoS>r c§~ [déÜX H$moZ AmhoV? Ë¶m§Zm Vwåhr nmhþ eH$Vm H$m? ({MÌ nhm)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

darc àË¶oH$ AmH¥$VrV Mma H$moZmMo ‘mn H$am.1,2,3,4 Am{U Ë¶m§Zm nwU© H$am.

P S

R

O

Q

a
b

c
d

1 21
3

4
5

AB

C

125°
O 55°

(iv)
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a b

(ii)

a
b

(i)

AmH¥$Vr ∠1 ∠2 ∠3 ∠4

(i)

(ii)

(iii)

{déÜX Agcoco c§~ OmoS>rMo H$moZ ~Ôc Vwåhr H$m¶ {Z[aúmU H$é eH$Vm? Vo g‘mZ
AmhoV H$m?  AmVm ¶m {ZH$mcmMm AmnU VH©$ewÜX nÜXVrZo {gÜX H$é ¶m.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.1 : Oa XmoZ aofm EH$‘oH$m§g N>oXV AgVrc Va {déÜX OmoS>rMo c§~ H$moZ {Z‘m©U
Pmcoco AgVmV. Vo g‘mZ AgVmV.
{Xco Amho{Xco Amho{Xco Amho{Xco Amho{Xco Amho: AB Am{U CD XmoZ aofm O Odi N>oXV AmhoV.
{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:

 (i) ∠ AOC =  ∠ BOD
            (ii) ∠ AOD =  ∠ BOC.
{gÜX{gÜX{gÜX{gÜX{gÜX:

 OA  {H$aU  CD aofoda C^o amhVo.
åhUwU   ∠ AOC +  ∠ AOD = 180° [aofr¶ OmoS>rMo ñd¶{gÜX H$moZ] .... (1)

XoIrc∠ AOD +  ∠ BOD = 180° [H$maU H$m¶?] .... (2)

∠ AOC + ∠ AOD  = ∠ AOD +  ∠ BOD [ (1) Am{U (2)déZ]

∠ AOC =   ∠ BOD [XmoÝhr ~mOw§Zm Agcoco g‘mZ H$moZ]

VemM àH$mao AmnU {gÜX H$é eH$Vmo H$s,
∠ AOD = ∠ BOC

Vwåhr ñd:Vmhm H$am.

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

 1. {Xcoë¶m OmoS>rMo nwaH$ H$moZ, aofr¶ OmoS>rMo H$moZ {déÜX c§~ OmoS>rMo H$moZ Am{U cJVMo
H$moZ dJuH$aU H$am.

O
D B

A C
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a
b

(iv)

a
b

(iii)

  2. àË¶oH$ AmH¥$VrV ‘a’  H$moZmMo ‘mn ‘m{hV H$am. àË¶oH$ g§X^m©V H$maUo Úm.

AmVm, AmnU H$mhr CXmhaUo nmhþ ¶m.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU - 3. cJVÀ¶m AmH¥$Vr‘Ü¶o AB  hr EH$
gai aofm Amho. Va  x Mr qH$‘V ‘m{hV H$am.
Am{U∠ AOC, ∠ COD Am{U ∠ BOD Mr
XoIrc qH§$‘V ‘m{hV H$am.
gmoS>dUwH$ : AB  EH$ gai aofm Agë¶m‘wio
gd© H$moZmMr ~oarO  AB  aofoda O q~Xþ Odi
1800 Amho.

∴ (3x + 7)° + (2x - 19)° + x = 180° (aofr¶ H$moZ)
⇒  6x - 12 = 180 ⇒  6x = 192 ⇒  x = 32°.
So, ∠ AOC = (3x + 7)° = (3×32 + 7)o = 103o,
∠ COD = (2x - 19)° = (2 ×32 - 19)o = 45o, ∠ BOD = 32o.

CXhmaU - 4. cJVÀ¶m AmH¥$VrV PQ Am{U RS  aofm EH$‘oH$m§g
 O q~XþOdi N>oXZ H$aVmV. Oa∠ POR : ∠ ROQ = 5: 7,
gd© H$moZ ‘m{hV H$am.

gmoS>dUwH$: ∠ POR + ∠ ROQ = 180° (aofr¶ H$moZ)
na§Vw ∠ POR : ∠ ROQ = 5 : 7 ({Xco Amho)

a
50°

(i)

43°

a

(ii)

209° a

96°

(iii)

a
63°

(iv)

A B

C

D

O
(3 +7)°x x°

(2
19

)°
x-

O

P S

R Q
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åhUwZ ∠ POR = 
5 180

12
× = 75°

AemàH$mao ∠ ROQ =  7 180
12

×  = 105°

AmVm,  ∠ POS = ∠ ROQ = 105° (c§~ {déÜX H$moZ)
Am{U ∠ SOQ = ∠ POR = 75° (c§~ {déÜX H$moZ)
CXmhaU-5. {Xcoë¶m cJVÀ¶m AmH¥$VrV∠ AOC, ∠ BOD Am{U∠ AOE  cm ‘moOm {Xco
Amho.∠ COD = 90o, ∠ BOE = 72o Am{U AOB EH gai aofm Amho.
gmoS>dUwH$:  AOB EH gai aofm Agë¶m‘wio AmnUmg

∠ AOE + ∠ BOE  = 180o

           = 3x° + 72° = 180°

⇒  3x° = 108° ⇒  x = 36°.

AmnUmg ‘m{hV Amho.
∴ ∠ AOC + ∠ COD + ∠ BOD = 1800 (∵gai H$moZ)

⇒   x° + 90° +  y°  = 180°

⇒  36° + 90° + y°  = 180°

 y°  = 180° − 126° = 54°

∴ ∠ AOC = 36o, ∠ BOD = 54o Am{U ∠ AOE = 108o.

CXmhaU-6. cJVÀ¶m AmH¥$VrV OS {H$aU PQ aofoda C^o Amho.
{H$aU OR Am{U {H$aU OT ho ∠ POS Am{U ∠ SOQ Mo H$moZ Xþ̂ mOH$
AZwH«$‘o AmhoV∠ ROT Va ‘m{hV H$am.
gmoS>dUwH$ :  OS {H$aU PQ aofoda C ô amhVo.
åhþUZ  ∠ POS + ∠ SOQ = 180° (aofr¶ OmoS>r)
g‘Om ∠ POS = x°

åhUwZ  x° + ∠ SOQ = 180° (H$go?)
åhUwZ ∠ SOQ = 180° – x°

AmVm, OR {H$aU ∠ POS Xþ^mJVo , åhUwZ
 ∠ ROS =  1

2
× ∠ POS

  = 
1
2 2

× =
xx

A B

DC

E

72°

90°
x° y°

3x°
O

P O Q

T

SR
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P

T Q

R
S

O

¶mM à‘mUo  ∠ SOT  =  1
2

× ∠ SOQ

                             =  1
2

× (180° – x)

                             =  90° – 
2
x°

 AmVm ∠ ROT      = ∠ ROS + ∠ SOT

                             =  90
2 2
x x° °⎛ ⎞

+ ° −⎜ ⎟
⎝ ⎠

                             = 90°

CXmhaU-7.  cJVÀ¶m AmH¥$VrV OP , OQ , OR  Am{U OS   ho Mma {H$aU AmhoV. {gÜX H$am
H$s, ∠ POQ + ∠ QOR + ∠ SOR + ∠ POS = 360°.

gmoS>dUwH$ :  {Xcoë¶m AmH¥$VrV OP , OQ , OR qH$dm OS
¶mn¡H$s Ho$mUË¶mhr {H$aUmÀ¶m {déÜXVm EH$ {H$aU
H$mT>m¶Mr JaO Amho. OT  {H$aU AemàH$mao H$mT>m H$s,
TOQ  EH$ aofm ~ZVo. AmVm OP {H$aU TQ  aofoda C^o
amhVo.

åhUwZ ∠ TOP + ∠ POQ = 180° .... (1)  (aofr¶ OmoS>r)

¶mM à‘mUo OS  {H$aU TQ  aofoda C^o amhVo.
åhUwZ∠ TOS + ∠ SOQ = 180° .... (2) (H$maU H$m?)
na§Vw ∠ SOQ = ∠ SOR + ∠ QOR

åhUwZ (2) Ago ~ZVo.
∠ TOS + ∠ SOR + ∠ QOR = 180° .... (3)

AmVm (1) Am{U (3) cm {‘i{dco AgVm AmnUmg ¶oVo.
∠ TOP + ∠ POQ + ∠ TOS + ∠ SOR + ∠ QOR = 360° .... (4)

na§Vw ∠ TOP + ∠ TOS = ∠ POS

åhUwZ (4) Ago ~ZVo.
∠ POQ + ∠ QOR + ∠ SOR + ∠ POS = 360°SCERT T
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P

M

X Y

N

a

O
b

c

40°
A B

C

D

E

40°
O

z°

x°

y°

A

E

D

C
F

B

O

A

B

C
(3 +18)°x 93°

O

A

296°

B

C

(x-24)°

29°
O

B

62°(2+3 )°x

C

A D

O

A

B

C

40°
(6 +2)°x

O

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 4.2 - 4.2 - 4.2 - 4.2 - 4.2

 1. {Xcoë¶m AmH¥$VrV AB , CDAm{U EF
{VÝhr aofm O q~Xþ Odi N>oXZ H$aVmV.
Va x, y Am{U z Mr qH$‘V ‘m{hV H$am
{Xcoco Amho {H$, x : y : z = 2 : 3 : 5

 2. Imcrc AmH¥$VrV x Mr qH$‘V ‘m{hV H$am.

(i)         (ii)

(iii)
(iv)

 3. {Xcoë¶m AmH¥$VrV aofm AB  Am{U CD  ¶m O
q~Xþ Odi N>oXZ H$aVmV. Oa ∠ AOC +
∠ BOE = 70° Am{U ∠ BOD = 40° Va ∠ BOE
Am{U namdVuV H$moZ ∠ COE ‘m{hV H$am.

4. {Xcoë¶m AmH¥$VrV XY  Am{U MN  aofm EH$ O
q~Xþ Odi N>oXZ H$aVmV. Oa ∠ POY = 90°
Am{U a: b = 2 : 3 Va c ‘m{hV H$am.SCERT T
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 5. {Xcoë¶m AmH¥$VrV∠ PQR = ∠ PRQ Va {gÜX H$am H$s,
∠ PQS = ∠ PRT.

   6.  {Xcoë¶m AmH¥$VrV, Oa x + y = w + z Va {gÜX H$am H$s,
AOB ho EH$ aofm Amho.

   7. {Xcoë¶m AmH¥$VrV PQ  EH$ aofm Amho. {H$aU OR

ho aofm PQ  cm c§~ Amho. OS  ho Xþgao {H$aU
Amho Oo H$s,OP  Am{U OR {H$aUmÀ¶m ‘Ü¶o Amho.
{gÜX H$am. ∠ ROS  = 

1
2 ( ∠ QOS − ∠ POS)

  8. {Xcoë¶m AmH¥$VrV ∠ XYZ = 64° Am{U XY cm P
n¶ªV dmT>{dco Amho. EH$ {H$aU YQ  cm Xþ̂ mJVo.
{Xcoë¶m ‘m{hVr Zwgma EH$ AmH¥$Vr H$mT>m. H$moZ∠ ZYP Am{U namdVuV H$moZ∠ XYQ
Am{U  ∠ QYP ‘m{hV H$am.

4.4 4.4 4.4 4.4 4.4 aofm Am{U N>o{XH$m aofm:aofm Am{U N>o{XH$m aofm:aofm Am{U N>o{XH$m aofm:aofm Am{U N>o{XH$m aofm:aofm Am{U N>o{XH$m aofm:
AmH¥$VrMo {Z[aúmU H$am. {H$Vr q~XþµOdi  l aofm

m Am{U n aofm§Zm {‘iVmV? aofm l  ~mH$s XmoZ aofm§Zm XmoZ
doJdoJù¶m q~Xþ Odi {‘iVo. Vem aofocm Vwåhr H$m¶
åhUVmV? Vo N>o{XV aofm Amho. ho aofm åhUOo XmoZ
doJù¶m aofm§Zm XmoZ doJdoJù¶m q~Xþ Odi {‘iVo.  ‘l ’
aofm‘m’ Am{U ‘n’ aofm§Zm   ‘P’ Am{U ‘Q’  Odi AZwH«$‘o
N>oXZ H$aVo åhþUZ  l  aofm m Am{U n aofm§Zm N>oXrV aofm
åhUVmV.

Ooìhm N>o{XV aofm OmoS> aofm§Zm N>oXZ H$aVo Voìhm
V¶ma Pmcoë¶m H$moZm§À¶m g§»¶oMo {Z[aúgU H$am.
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P

Oa EH$ N>o{XV aofm XmoZ aofm§Zm {‘iVo Va AmR> H$moZ V¶ma hmoVmV.
Mcm Ë¶m H$moZm§Zm Zmdo Úm. Ogo ∠ 1, ∠ 2. . . ∠ 8  AmH¥$VrV XmI{dë¶mà‘mUo Vwåhr

¶m H$moZmMo dJuH$aU H$é eH$Vm H$m? H$mhr ~mø H$moZ AmhoV Am{U H$mhr A§Va H$moZ
AmhoV.  ∠ 1, ∠ 2, ∠ 7 Am{U ∠ 8 ¶m§Zm ~mø H$moZ åhUVmV Am{U ∠ 3, ∠ 4, ∠ 5 Am{U  ∠ 6
¶m§Zm A§Va H$moZ Ago åhUVmV.

Oo H$moZ cJVMo H$moZ ZmhrV Am{U N>o{XV aofoÀ¶m gma»¶m ~mOwcm AgwZ EH$ H$moZ
A§Va H$moZ Amho Am{U Xþgam H$moZ ~mø H$moZ ¶m§Zm g§JV H$moZ Ago åhUVmV.

{Xcoë¶m AmH¥$Vr déZ
(a) g§JV H$moZ H$moUVo AmhoV?

(i) ∠ 1 Am{U ∠ 5 (ii) ∠ 2 Am{U ∠ 6
(iii) ∠ 4 Am{U ∠  8 (iv) ∠ 3 Am{U ∠  7,åhUwZ g§JV H$moZmÀ¶m Mma OmoS¶m AmhoV.

(b) n¶m©¶r A§Va H$moZ H$moUVo AmhoV?
(i) ∠ 4 Am{U∠ 6 (ii) ∠ 3 Am{U∠ 5,ho XmoZ n¶m©¶r A§Va H$moZ AmhoV(H$m?)

(c) n¶m©¶r ~mø H$moZ H$moUVo AmhoV?
(i) ∠ 1 Am{U ∠ 7 (ii) ∠ 2 Am{U ∠ 8, ho XmoZ n¶m©¶r A§Va~mø H$moZ AmhoV(H$m?)

(d) N>oXrV aofoÀ¶m EH$mM ~mOwcm H$moUVo A§Va H$moZ AmhoV?
(i) ∠ 4 Am{U ∠ 5 (ii) ∠ 3 Am{U ∠ 6 ho XmoZ N>o{XV aofoÀ¶m EH$mM ~mOwcm

A§Va H$moZ AmhoV (H$maU H$m?)
N>o{XV aofoÀ¶m EH$mM ~mOwcm Agcoco A§Va H$moZ ¶m§Zm H«$‘dma A§Va H$moZ qH$dm gh

A§Va H$moZ qH$dm gmo~V H$moZ åhUVmV.
(e) EH$m N>o{XV aofoÀ¶m EH$mM q~Xþcm AgUmao ~mø H$moZ H$moUVo?

(i) ∠1, ∠8   (ii) ∠2, ∠7 EH$m N>o{XV aofoÀ¶m gma»¶m ~mOw§Zm ~mø H$moZm§Mr
OmoS>r AgVo (H$m?)

 EH$m N>o{XV aofoÀ¶m EH$mM ~mOwcm Agcoco ~mø H$moZm§Zm H«$‘dma H$moZ ~mø H$moZ
qH$dm gh~mø H$moZ qH$dm gmo~V ~mø H$moZ Ago åhUVmV.

AmnU g§JV H$moZm~Ôc H$m¶ åhUw eH$Vmo Oo H$s, XmoZ aofm l  Am{U  m cm g‘m§Va
AmhoV. VnmgUr H$am Am{U ‘m{hV H$am Vo g‘mZ ~ZVo H$m? Vo g‘mZ g‘m§Va g§JV H$moZmMo
ñd¶:{gÜX Oa EH$ N>o{XV aofm XmoZ g‘m§Va aofm§Zm N>oXZ H$aVo Va àË¶oH$ OmoS>rMo g§JV
H$moZ g‘mZ AmhoV.

n¶m©¶r A§Va H$moZm ‘Yrc g§~§Y H$m¶ Amho?(i)
∠ BQR Am{U ∠ QRC  (ii) ∠ AQR Am{U ∠ QRD AmH¥$Vr
‘Ü¶o H$mT>m?
AmnU n¶m©¶r A§Va H$moZm‘Yrc g§~§Y ‘m{hV H$aÊ¶mgmR>r
g§JV H$moZmMm ñd¶:{gÜX dmna H$é eH$Vmo H$m?
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AmH¥$Vr‘Ü¶o PS  N>o{XV aofm XmoZ g‘m§Va aofm AB  Am{UCD  ¶m§Zm Q Am{U R q~Xþ
Odi AZwH«$‘o N>oXZ H$aVo.

Mcm {gÜX H$é ¶m H$s,∠ BQR = ∠ QRC Am{U ∠ AQR = ∠ QRD

Vwåhmg ‘m{hV Amho. ∠ PQA = ∠ QRC ..... (1) (g§JV H$moUmMo JwUY‘©)
Am{U∠ PQA = ∠ BQR ..... (2) (H$m?)
åhþUZ (1)Am{U (2) nmgwZ Vwåhr EH$m {ZîH$em©cm ¶oVmo H$s, ∠ BQR = ∠ QRC.

Ë¶mM à‘mUo  ∠ AQR = ∠ QRD.

¶m {ZH$mcmg Imcrc à‘o¶ énmV ‘m§S>Vm ¶oVo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.2 : Oa EH$ N>o{XV aofm XmoZ g‘m§Va aofoZm N>oXZ H$aVo Va àË¶oH$ n¶m©¶r A§Va H$moZ
g‘mZ AgVmV.

AemM [aVrZo Vwåhmcm Imcrc à‘o¶ N>o{XV aofoÀ¶m EH$mM ~mOwcm Agcoë¶m A§Va
H$moZmgmo~V g§~§YrV AmhoV.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.3 : Oa EH$ N>o{XV aofm XmoZ g‘m§Va aofm§Zm N>oXZ H$aVo Va N>o{XV aofoÀ¶m gma»¶m
~mOw§Mo àË¶oH$ A§Va H$moZ g§nwaH$ AgVmV.

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

  1. àË¶oH$ AmH¥$VrV XmI{dë¶mà‘mUo H$moUmMo ‘mn H$mT>m OoWo l Am{U  m ho
g‘m§Va aofm AmhoV Oo  n da N>oXVmV.
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2.  ‘x’ gmR>r gmoS>dm Am{U H$maUo Úm.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
 EH$ ñHo$cnÅ>r ¿¶m Am{U Mm¡ag V¶ma

H$am AmH¥$VrV XmI{dë¶m à‘mUo ñH$ocnÅ>rda
Mm¡agmMr ‘m§S>Ur H$am. V¶ma Pmcoë¶m
Mm¡agmÀ¶m PwH$md ~mOwZo EH$m noÝgrcZo
EH$ aofm H$mT>m. AmVm Vw‘À¶m Mm¡ag Ë¶mÀ¶m
g‘m§Va ~mOwZo PwH$dm Am{U nwÝhm EH$ aofm
H$mT>m. AmnUmg {XgwZ ¶oVo H$s, aofm g‘m§Va
AmhoV. Vo g‘m§Va H$m AgVo? Vw‘À¶m
{‘Ìmgmo~V {dMma H$am Am{U MMm© H$am.

l

m

n

75°

(11 +2)°x

l

m

n

60°

(8 -4)°x

l

m

n

(14 -1)°x

(12 +17)°x

(13 -5)°x

(17 +5)°x

l

m

n

Flat
surface 30°-60°-90°

triangle

SCERT T
ELA

NGANA



aofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZ 89

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

A B C D

SQ

ho H$amho H$amho H$amho H$amho H$am
EH$ aofm AD H$mT>m  B Am{U C q~XþMr

Ë¶mÀ¶mda IwU H$am. B Am{U C Odi AmH¥$VrV
XmI{dë¶mà‘mUo ∠ABQ Am{U ∠BCS EH$‘oH$m§gr
g‘mZ Agcoë¶m H$moUmMo {Z‘m©U H$am.AD À¶m
Xþgè¶m ~mOwcm QB Am{U SC dmT>dm OoUo H$éZ PQ
Am{U RS XmoZ aofm V¶ma hmoVrc.

XmoZ aofm PQ  Am{U RS cm gmYmaU c§~  EF Am{U GH  H$mT>m. EF Am{U GH Mr cm§~r
‘moOm. Vwåhmc H$m¶ AmT>iVo? Ë¶mÀ¶m nmgwZ Vwåhr H$moUVm AZw‘mZ H$mT>cm? naV
EH$Xm AmR>dU H$am Oa XmoZ aofm ‘Yrc c§~ A§Va Agoc Va Vo g‘m§Va aofm AgVmV.

ñd¶:pgÜX-1 :  Oa EH$ N>o{XV aofm XmoZ aofm§Zm Aem àH$mao N>oXZ H$aVo H$s, Ë¶m§Mo g§JV
H$moZ g‘mZ AgVmV. Va  XmoZ aofm EH$‘oH$m§g g‘m§Va AgVmV.

EH$ ‘moiH$m M|Sw> EH$m Vmaocm dOZ cQ>Hw$Z R>odm
Am{U Ë¶m Vmaocm ¶oWo Zi EH$m aofm åhþUZ g‘Oco OmVo.
dOZ Vmaocm Aem [aVrZo AmoT>Vmo H$s, Vo EH$m gai c§~
aofoV Agco nm{hOo. g‘Om {^Vr§ ‘Yrc Am{U N²ßna ‘Yrc
H$moZ 1200 Amho. Voìhm Jd§S>r EH$m {ZîH$fm©cm ¶oVo H$s, q^V
O‘rZrÀ¶m c§~ Amho. {dMma H$am H$s, Vmo ¶m {ZîH$fm©cm
H$aVm Amcm.

AmVm g§JV H$moUmÀ¶m JwUY‘m©Mm ì¶Ë¶mgmMm XmIwd
eH$Vmo H$s, XmoZ aofm g‘m§Va AmhoV Oa n¶m©¶r Ho$mZmMr
OmoS>r g‘mZ AgVo.

AmH¥$Vr‘Ü¶o N>oXrV aofm  PS , AB  Am{U CD  cm  Q Am{U  R cm N>oXZ H$aVo
AemàH$mao H$s n¶m©¶r A§Va H$moZ ∠ BQR Am{U ∠ QRC g‘mZ AmhoV.

åhUOoM∠ BQR = ∠ QRC.

AmVm AmnUmg {gÜX H$aÊ¶mMr JaO Amho.AB || CD
∠ BQR = ∠ PQA (H$m?) ... (1)

na§Vw ∠ BQR = ∠ QRC ({Xco Amho)... (2)
åhUwZ (1) Am{U (2) nmgwZ

∠ PQA = ∠ QRC
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110°

t

l

m

n

P

Q

R

?

na§Vw Vo OmoS> aofm AB  Am{U CD~amo~a PSN>oXrV a§ofm§Zm g§JV H$moZ AmhoV. åhUwZ
åhUwZ AB  || CD(g§JV H$moZmÀ¶m JwUY‘m©Mm ì¶Ë¶mg)
darc {ZH$mcmg Imcr XmI{dë¶m à‘o¶ énmV

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.4 : Oa EH$ N>oXrV aofm XmoZ aofm§Zm N>oXZ AemàH$mao H$aVo H$s,ì¶ËH«$‘ H$moZ g‘m§Va
H$moZ g‘mZ AgVrc Z§Va XmoZ aofm g‘m§Va AmhoV.

4.4.1 4.4.1 4.4.1 4.4.1 4.4.1 gma»¶m aofoZm g‘m§Va aofmgma»¶m aofoZm g‘m§Va aofmgma»¶m aofoZm g‘m§Va aofmgma»¶m aofoZm g‘m§Va aofmgma»¶m aofoZm g‘m§Va aofm
Oa XmoZ aofm gma»¶m aofoZm g‘m§Va AgVrc

Va Vo EH$‘oH$m§g g‘m§Va AgVmV.
Mcm ¶mMr VnmgUr H$am. {VZ aofm l, m Am{U

n  AemàH$mao H$s m || l Am{Un || l

AmVm EH$ N>o{XV aofm ‘t’  l, m Am{U n.

AmVm AmH¥$Vr nmgwZ∠ 1 = ∠ 2 Am{U ∠ 1 = ∠ 3

(g§JV H$moZmMm JwUY‘©)
åhUwZ∠ 2 = ∠ 3 na§Vw ho XmoZ H$moZ m & n aofogmR>r OmoS>rMo g§JV H$moZ {Z‘m©U H$aVmV.
åhUwZ Vwåhr åhUw eH$Vm H$s, m || n.

(g§JV H$moZmÀ¶m JwUY‘m©Mm ì¶Ë¶mg)
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.5 : aofm Oo gma»¶m aofocm g‘m§Va AgVmV ho EoH$‘oH$mg g‘m§Va AgVmV.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
 (i) {Xcoë¶m AmH¥$VrV àíZmW©H$ IwU H$ocoë¶m

H$moZmMo ‘mn ‘m{hV H$am.
 (ii)  ∠P cm g‘mZ Agcoë¶m H$moZm§Um

‘m{hV H$am.

AmVm, H$mhr g‘m§VaaofoMo CXmaU nmhþ ¶m.

1
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CXmhaU-8. AmH¥$Vr XmI{dë¶mà‘mUo AB|| CD Amho Va x Mr qH$‘V H$mT>m.
gmoS>dUwH$ :  E nmgwZ  EF || AB || CD.  EF || CD Am{U CE EH$ N>o{XH$m Amho.
∴  ∠ DCE + ∠ CEF = 180o [∵gh A§Va H$moZ]

⇒   xo + ∠ CEF = 180o ⇒  ∠ CEF = (180 - xo).

nwÝhm EF ||  AB Am{U AE EH$ N>o{XH$m aofm Amho.
∠ BAE + ∠ AEF = 180o [∵ gh A§Va H$moU]

⇒105o + ∠ AEC + ∠ CEF =180o

⇒  105o + 25o + (180o - xo) = 180o

⇒  310 - x° = 180°

åhUwZ x = 130°.

CXmhaU-9.  ~mOwÀ¶m AmH¥$VrV x, y, z Am{U a, b, c. {H$‘V H$mT>m.
gmoS>dUwH$ : ñnï>nUo AmnUmg Amho H$s,

yo = 110o (∵g§JV H$moZ)

⇒  xo + yo =  180o  (aofr¶ H$moZ)
⇒  xo + 110o = 180o

⇒  xo = (180o - 110o) = 70o.

zo = xo = 70o (∵g§JV H$moZ)
co = 65o (H$go?)
ao + co = 180o (aofr¶ OmoS>r)
⇒  ao + 65o = 180o

⇒  ao = (180o - 65o) = 115o.

bo = co = 65o. [∵ {déÜX c§~ H$moZ]

åhUwZ, a = 115°, b = 65°, c = 65°,  x = 70°, y = 110°, z  = 70°.

CXmhaU 10. {Xcoë¶m AmH¥$VrV aofm  EF Am{U GH  ¶m g‘m§Va aofm AmhoV. Va  x Mr
qH$‘V ‘m{hV H$am Oa AB Am{U CD aofm g‘m§Va AmhoV.
gmoS>dUwH$ : 4x° = ∠APR (H$go?)

∠APR = ∠PQS (H$go?)

105° x°
25°
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∠PQS + ∠SQB = 180° (Why?)

4x° + (3x + 5)° = 180°

7x° + 5° = 180°

x° =  
180 5

7
° − °

    = 25°
CXmhaU-11. AmH¥$VrV {Xë¶mà‘mUo PQ || RS,  ∠ MXQ = 135o Am{U  ∠ MYR = 40o Va
‘m{hV H$am H$s,∠ XMY {H$Vr?
gmoS>dUwH$ :  PQ cm g‘m§Va Agcocr aofm  AB  Mr aMZm H$am Oo M q~Xþ ‘YwZ OmVo.

 AmVm AB || PQ Am{U PQ || RS.
åhUwZ AB || RS
AmVm, ∠ QXM +  ∠ XMB = 180o

(AB || PQ,EH$mM aofoda A§Va H$moZ
N>oXrV aofmMr ~mOw  XM)

åhUwZ 135° + ∠ XMB = 180°

åhUwZ ∠ XMB = 45° ...(1)

AmVm, ∠ BMY =  ∠ MYR (ì¶wËH«$‘
A§Va H$moZ Ogo AB || RS)

åhUwZ ∠ BMY = 40° ...(2)

 (1) Am{U (2) Mr ~oarO Ho$cr AgVm.
∠ XMB +  ∠ BMY = 45° + 40°

Vo åhUOo, ∠ XMY = 85°

CXmhaU-12. Oa N>oXrV aofm§Zm N>oXZ Aemn«H$mao H$aVo H$s, g§JV OmoS>r H$moZmMm Xþ̂ mOH$
aofm§Zm g‘m§Va Amho ho {gÜX H$am H$s, aofm g‘m§Va AmhoV.
gmoS>dUwH$ : {Xcoë¶m AmH¥$Vr‘Ü¶o EH$ N>oXrV aofm  AD  XmoZ aofm PQ  Am{U RS   ¶m§Zm XmoZ
{~Xþ§ B Am{U C Odi N>oXZ H$aVo. BE  {H$aU ho ∠ ABQ Mm Xþ̂ mOH$ Am{U {H$aU CF  ho
∠ BCS Mm Xþ̂ mOH$ Amho Am{U  BE || CF Amho. AmnUmg {gÜX H$am¶mMo Amho H$r,
PQ || RS. Imcrc OmoS>r n¡H$s H$moUVohr EH$ {gÜX H$aÊ¶mMr Adí¶H$Vm Amho.
i. g§JV H$moZ g‘mZ AmhoV.
ii. A§Va H$moZ qH$dm ~mø H$moZmMr OmoS>r ho g‘mZ AmhoV.
iii. EH$m N>oXrV aofoÀ¶m gma»¶m ~mOw§Zm Agcoco A§Va H$moZ g§nwaH$ H$moZ AmhoV.

A B

P Q

R S

M

135°

40°

X

Y

A

4x°

B

C D

E

F

G

H

P Q

R S
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AmH¥$Vr nmgwZ AmnU {gÜX H$aÊ¶mMm à¶ËZ H$é ¶m H$s, OmoS>rMo g§JV H$moZ g‘mZ
åhUwZ ho {Xcoco Amho H$s,∠ ABQ Mm {H$aU BE hm Xþ̂ mOH$ Amho.

∠ ABE =
1
2 ∠ ABQ. ... (1)

Ë¶mà‘mUo CF ho ∠ BCS Mm Xþ̂ mOH$ Amho.
åhUwZ  ∠ BCF = 

1
2 ∠ BCS ... (2)

na§Vw BE Am{U CF g‘m§Va aofm§Zm AD  ho N>oXrV aofm Amho.
åhUwZ ∠ ABE =  ∠ BCF

(g§JV H$moZmMm JwUY‘©) ... (3)

g‘rH$aU (1) Am{U (2) nmgwZ AmnUmg ¶oVo H$s,  (3)
1
2 ∠ ABQ =  

1
2 ∠ BCS

∴     ∠ ABQ =  ∠ BCS

na§Vw ho g§JV H$moZ PQ  Am{U RS aofo ~amo~a AD  N>oXrV aofoZo ~ZUmao H$moZ Amho.
åhUwZ PQ || RS (g§J‘ H$moZmÀ¶m JwUY‘m©Mm ì¶Ë¶mg)

CXmhaU-13. {Xcoë¶m AmH¥$VrV AB || CD Am{U CD || EF AmUIr XoIrc  EA ⊥  AB Oa
∠ BEF = 55° Va  x, y Am{U z Mr qH$‘V H$mT>m.
gmoS>dUwH$ :   BE cm G. n¶©V dmT>dm.
AmVm, ∠GEF = 180° - 55° (H$maU H$m¶?)

= 125°

XoIrc ∠GEF = x = y = 125°  (H$maU H$m¶?)
AmVm z = 90° - 55°  ( H$maU H$m¶?)

  = 35°

XmoZ a|fm g‘m§Va AgVmV. ho {gÜX H$aÊ¶mÀ¶m doJdoJù¶m nÜXVr.
1. OmoS>rMo g§JV H$moZ g‘mZ AmhoV ho XmI{dUo.
2. ì¶ËH«$‘ A§Va H$moZ g‘mZ AmhoV ho XmI{dUo.
3. N>oXrV aofoÀ¶m gma»¶m ~mOw OmoS>rMo A§Va H$moZ g§nwaH$ AgVmV ho XmI{dUo.
4. àVcm‘Ü¶o XmoÝhr aofm Ë¶mMo aofocm c§~ ⊥ ho XmI{dUo.
5. XmoZ aofm {Vgè¶m aofocm g‘m§Va AmhoV ho XmI{dUo.

E

A

P Q

SR C

D

B F
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m B

n

x

y

z

A

C

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 4.3 - 4.3 - 4.3 - 4.3 - 4.3

 1. {Xco Amho H$s, l || m [gÜX H$am H$s,∠1 hm H$moZ ∠8 Mm g§nwaH$mÀ¶m Amho.
{dYmZmgmR>r Vw‘Mo H$maU {chm.
{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ H$maUH$maUH$maUH$maUH$maU

i. l || m ______________

ii. ∠1 = ∠5 ______________

iii. ∠5 + ∠8 = 180° ______________

iv. ∠1 + ∠8 = 180° ______________

v. ∠1 hm ∠8Mm g§nwaH$ ______________

 2. cJVÀ¶m AmH¥$Vr‘Ü¶o AB || CD; CD || EF Am{U
y : z = 3 : 7 Va  x Mr {H§$‘V H$mT>m.

3. AmH¥$VrV {Xcoë¶m à‘mUo AB || CD, EF ⊥ CD
Am{U∠ GED = 126°, Va  ∠ AGE,  ∠ GEF
Am{U ∠ FGE Mr qH$‘V ‘m{hV H$am.

 4. cJVÀ¶m AmH¥$Vr‘Ü¶o PQ || ST,  ∠ PQR
= 110° Am{U∠ RST =130° Va  ∠ QRS
Mr qH$‘V ‘m{hV H$am.
[gwMZm: Rq~XþnmgwZ ST cm g‘m§Va aofm
H$mT>m ]

 5. cJVÀ¶m AmH¥$VrV m || n.  A, B ho XmoZ q~Xþ  m
Am{U n da AZwH«$‘o AmhoV. g‘Om‘C’ hm EH$
AVa q~Xþ m Am{U n.aofoÀ¶m ‘Ü¶o Amho Va ∠ACB
Mr {H$§‘V H$mT>m.

l

m

12

3 4

56

7 8

x
A B

C D

E F

y
z

A G F B

C E D
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6. a Am{U bqH$‘V ‘m{hV H$am  p || q Am{U r || s
{Xcoco Amho.

 7. Oa AmH¥$Vr ‘Ü¶o a || b Am{U c || d Amho Va (i) ∠1
(ii) ∠2 ~amo~a EH$én Agcoë¶m H$moZmMr Zmdo
{chm.

8. {Xcoë¶m AmH¥$VrV ~mZmMo
{MÝh Agcoë¶m aofm I§S> g‘m§Va
AmhoV, Va  x Am{U y Mr qH$‘V
‘m{hV H$am.

 9. {Xcoë¶m AmH¥$VrV ~mZmMo {MÝh Agcoco aofmI§S>
g‘m§Va AmhoV Va  x Am{U y Mr qH$‘V H$mT>m.

10.    AmH¥$Vr nmgwZ x Am{U y Mr qH$‘V ‘m{hV H$am.

 11. ~mOwÀ¶m AmH¥$VrnmgwZ x Am{U y Mr qH$‘V H$mT>m.

 12. Imcrc {dYmZmgmR>r AmH¥$Vr H$mT>m.
“ Oa EH$m H$moZmÀ¶m XmoZ ~mOw AZwH«$‘o Xþgè¶m H$moZmÀ¶m XmoZ ~mOw c§~ AgVrc
Va XmoÝhr H$moZ g‘mZ qH$dm g§nwaH$ AgVmV.”

a

b

c d

12

3 4

56

7 8

910

11  12

1314

15 16

60°

y°

59°

x°

x°

105°

35° y°

x°

(3 +6)°y

120°

p
2 °a

q
80° b°

r s

65°
52°

(3
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y
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 13. {Xcoë¶m AmH¥$Vr‘Ü¶o Oa AB || CD,  ∠ APQ =
50° Am{U ∠ PRD = 127° Va x Am{U y Mr
{H§$‘V H$mT>m.

14. cJVÀ¶m AmH¥$VrV PQ Am{U RS ho XmoZ Amago
EH$‘oH$m§er g‘m§Va R>odco AmhoV. AB  ‘YwZ
{ZKUmao {H$aU  B Odi EH$m Amaemda nS>VmV
Am{U namdVuV {H$aU  BC Mm ‘mJm©Zo C Odi
RS Amaemda nS>Vo Am{U nwÝhm CDÀ¶m ‘mJm©Zo namdVuV hmoVmV. {gÜX H$am H$s,
AB || CD.

(gwMZm: g‘m§Va aofm§Zm H$mT>coco c§~ Agcoë¶m aofm XoIrc g‘m§Va AmhoV)

 15. Imcrc {Xcoë¶m AmH¥$VrV AB || CD. EF hr
EH$ N>oXrH$m aofm AB Am{U CD cm G Odi H
Odi N>oXZ H$aVo. Va  x Am{U y Mr qH$‘V
H$mT>m. H$maUo Úm.

 16. cJVÀ¶m AmH¥$Vr‘Ü¶o AB || CD, ‘t’ ho EH$
N>oXrH$m aofm AZwH«$‘o  E Am{U F Odi N>oXZ
H$aVo. Oa  ∠ 2 : ∠ 1 = 5 : 4, AgVo Va àË¶oH$r
Ho$coë¶m H$moZm§Mr ‘mn H$mT>m.

P Q

R

A

C S

B

D

A

C

H

F

B

DG

E

2 +15°x

3 -20°x

(ii)

A

C

H

F

B

DG

E

4 23°x-

3 °x

(iii)

y

A

C

H

F

B

DG

E

2 °x

3 °x

(i)

C

A

F D
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56
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t
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 17. cJVÀ¶m AmH¥$Vr‘Ü¶o AB || CD Agoc Va x, y
Am{U z Mr qH$‘V ‘mhrV H$am.

18. cJVÀ¶m AmH¥$Vr‘Ü¶o AB || CDAgoc Va x, y
Am{U z Mr qH$‘V H$mT>m.

19. Imcrc àË¶oH$ AmH¥$Vr‘Ü¶o  AB || CD Amho Va àË¶oH$ g§X^m©V x Mr qH$‘V H$mT>m.

(i) (ii) (iii)

4.5 4.5 4.5 4.5 4.5 {ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘{ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘{ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘{ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘{ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘
AmVm Mcm {gÜX H$é ¶m H$s, {ÌH$moUmVrc A§Va H$moZm§Mr ~oarO 180° Amho.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
• AmH¥$VrV XmI{dë¶mà‘mUo EH$ {demc {ÌH$moU H$mT>m Am{U H$mnm.
• H$moZm§Zm H«$‘m§H$ Úm Am{U Ë¶m§Zm ’$mSw>Z ¿¶m.
•  cJVÀ¶m {VZ H$moZm§Zm EH$‘oH$m§À¶m ~mOwcm R>odm
Á¶m‘wio EH$ H$moZ V¶ma hmoVmo Ogo ¶mcm COì¶m ~mOwcm
XmI{dco Amho.

 1. {VZ cJVÀ¶m H$moZm‘wio V¶ma Pmcoë¶m H$moZm§Zm
AmoiIm? Ë¶mMo ‘mn H$m¶ hmoB©c?

 2. EH$m {ÌH$moUmÀ¶m {VZ H$moZmÀ¶m ~oaOo~Ôc {chm?
AmVm Mcm ¶m {dYmZmcm g‘m§Va aofoÀ¶m à‘mU^wV VËd Ko|D$Z {gÜX H$am.

C P
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D

A R B
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.6 : {ÌH$moZmVrc H$moZmMr ~oarO 180º Amho.
{Xco Amho{Xco Amho{Xco Amho{Xco Amho{Xco Amho : ABC hm {ÌH$moU Amho.
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm. : ∠ A+ ∠ B + ∠ C = 1800

aMZmaMZmaMZmaMZmaMZm :  BC cm D n¶ªV dmT>dm.
 ‘C’ {~X§þ‘YwZCE aofm H$mT>m Or BA g‘m§Va Amho.
{gÜX H$aUo :

BA||CE (aMZo déZ)
∠ ABC= ∠ ECD  .....(1) (g§JV H$moZmUmÀ¶m ñd¶{gÜX VËdmdéZ)
∠ BAC = ∠ ACE  .....(2) (ì¶ËH«$‘ g‘m§Va aofogmR>r A§Va H$moZ

AB Am{U CE]
∠ ACB = ∠ ACB  .....(3) (g‘mZ H$moZ)
∠ ABC + ∠ BAC + ∠ ACB = (darc {VZ g‘rH$aUo {‘idm)
∠ ECD + ∠ ACE + ∠ ACB
na§Vw  ∠ ECD + ∠ ACE + ∠ ACB = 1800 ({~§Xþ daÀ`m H$moZmMr ~oarO)
∴  ∠ ABC + ∠ BAC + ∠ ACB = 1800

∠ A + ∠ B + ∠ C = 1800

Vwåhmcm ‘m{hV Amho H$s, Ooìhm {ÌH$moUmMr ~mOw dmT>{dcr
Va {ÌH$moUmMo ~mø H$moZ V¶ma hmoVmV.

Ooìhm ~mOw QR cm  S n¶ªV dmT>{dco Va ∠ PRS cm
ΔPQR Mm ~mø H$moZ åhUVmV.
∠ PRQ + ∠ PRS = 180° Amho H$m?(H$m?).....(1)
ho XoIrc nhm
∠ PRQ + ∠ PQR + ∠ QPR = 180° (H$m?) .....(2)
 (1) Am{U (2) nmgwZ AmnUmg nmhþ eH$Vmo H$hs, ∠ PRQ + ∠ PRS = ∠ PRQ + ∠ PQR +
∠ QPR
               ∴ ∠ PRS = ∠ PQR + ∠ QPR

¶m {ZH$mcmcm Imcr à‘o¶ énmV ‘m§S>Vm ¶oVmo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-4.7 : Oa {ÌH$moUmMr ~mOw dmT>{dcr Va V¶ma Pmcoco ~mø H$moZ A§Va {déÜX
H$moZmÀ¶m ~oarOÀ¶m g‘mZ AgVmV.

darc à‘o¶mdéZ ho ñnï> Amho H$s, {ÌH$moUmÀ¶m ~mø H$moZ Zoh‘r Ë¶mÀ¶m A§Va
{déÜX H$moZmnoúmm ‘moR>m AgVmo.

AmVm, Mcm darc à‘o¶mda AmYmarV H$mhr CXmhaUo gmoS>dw ¶m.

B
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1

2
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{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
 Oa {ÌH$moUmÀ¶m ~mOw H«$‘dma dmT>{dë¶m Va V¶ma Pmcoë¶m ~mø H$moZm§Mr
 ~oarO {H$Vr hmoB©c?

CXmhaU-14. {ÌH$moUmVrc H$moZ (2x)°, (3x + 5)° Am{U (4x −  14)° AmhoV.
 x Mr qH$‘V ‘m{hV H$am Am{U {ÌH$moUmVrc àË¶oH$ H$moZmMo ‘mn ‘m{hV H$am.

gmoS>dUwH$ : AmnUmg ‘m{hV Amho H$s, {ÌH$moUmVrc H$moZmMr ~oarO  180o Amho.
∴  2x° + 3x° + 5° + 4x° - 14° = 180° ⇒  9x° − 9° = 180°

⇒  9x° = 180° + 9° = 189°

⇒  x = 
189

9
°

°
 = 21.

∴  2x° = (2× 21)° = 42°, (3x + 5)° = [(3× 21 + 5)]° = 68°.

(4x −  14)° = [(4× 21) −  14]° = 70°

åhUwZ, {ÌH$moUmVrc H$moZ  42o, 68o Am{U 70o AmhoV.

CXmhaU-15. ~mOwÀ¶m AmH¥$VrV AB || QR, ∠ BAQ = 142o Am{U ∠ ABP = 100o.

AmhoV Va (i) ∠ APB  (ii) ∠ AQR Am{U (iii) ∠ QRP ‘m{hV H$am.
gmoS>dUwH$ : (i) g‘Om ∠APB = xo,

ΔPAB~mø H$moZ PA ,Q n¶ªV dmT>{dcr AgVm.
∴  ~mø H$moZ ∠ BAQ = ∠ ABP + ∠ APB

⇒  142o = 100o + xo

⇒   xo = (142o - 100o) = 42o.

∴  ∠ APB = 42o,

(ii) AmVm AB || QR Am{U PQ hr N>oXrV aofm AmhoV.
∴  ∠ BAQ + ∠ AQR = 1800 [ AmVrc gh H$moZmMr ~oarO 180o Amho.]
⇒ 142o + ∠ AQR = 180o,

∴  ∠ AQR = (180o - 142o) = 38o.

(iii) åhUwZ AB || QR Am{U PR EH$ N>oXrV aofm Amho.
∠  QRP = ∠  ABP = 100o [g§JV H$moZ]

A

P

B

Q R
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CXmhaU-16. ~mOwÀ¶m AmH¥$VrV {Xcoë¶m ‘m{hVrMm dmna H$éZ
x Mr qH$‘V H$mT>m.
gmoS>dUwH$ :  {Xcoë¶m AmH¥$VrV ABCD EH$m Mm¡H$moZ Amho.

Mcm à¶ËZ H$am H$s, Ë¶mMo XmoZ {ÌH$moU Pmco nm{hOo.
 AC cm OmoS>m Am{U E n¶ªV dmT>dm.
g‘Om ∠ DAE  =  p°, ∠ BAE = q°,  ∠  DCE = z° Am{U  ∠ ECB = t° åhUwZ {ÌH$moUmÀ¶m

~mø H$moZ Am{Vc {déÜX H$moZmÀ¶m ~oaOoÀ¶m g‘mZ Amho. AmnUmg ho Amho H$s,
z° = p° + 26°

t° = q° + 38°

∴  z° + t° = p° + q° + (26 + 38)° = p° + q° + 64°

na§Vw, p° + q° = 46. (∵ ∠ DAB = 46o)

åhUwZ, z° + t° = 46 + 64 = 110°.

åhUwZM x° = z° + t° = 110°.

CXmhaU-17. {Xcoë¶m AmH¥$VrV ∠ A = 40° Oa BOAm{U CO  ho Am{U ∠ B Am{U ∠ C Mo
AZwH«$‘o Xŵ mOH$ AmhoV. Va ∠  BOC Mo ‘mn ‘m{hV H$am.
gmoS>dUwH$ : AmnUmg ‘m{hV AmhoV H$s,  BO hm ∠  B Mm Xþ̂ mOH$ Am{U CO Mm ∠ C Mm
Xþ̂ mOH$ Amho.

g‘Om ∠ CBO = ∠ ABO = x° Am{U ∠ BCO = ∠ ACO = y°.
Va ∠  B = (2x)°, ∠  C = (2y)° Am{U ∠  A = 40°.
na§Vw,    ∠ A + ∠ B + ∠  C = 180°.  (H$go?)
2x° + 2y° + 40° = 180°
⇒  2(x + y)° = 140°

= x° + y° = 
140

2
°

 = 70°.

åhUwZ , ∠ BOC  = 180° - 70° = 110°.
CXmhaU-18. ~mOwÀ¶m AmH¥$VrV {Xcoë¶m ‘m{hVrdéZ x Am{U y Mr qH$‘V H$mT>m
gmoS>dUwH$ : ΔABC Mr ~mOw BC cm D n¶ªV dmT>{dco Amho.

~mø ∠ ACD = ∠ ABC + ∠ BAC

∴  100° = 65o + xo

⇒  xo  = (100o - 65o) = 35o.

∴  ∠ CAD = ∠ BAC = 35o

A

B C D

x°
x°

65° y°100°

A

B C

40°

x°
x° z° y°

y°
O
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D

x°
46° 26°

38°
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ΔACD ‘Ü¶o, AmnUmg ‘m{hV Amho.
∠ CAD + ∠ ACD + ∠ CDA  = 180o  ( {ÌH$moUmVrc H$moZmMr ~oaOoMm {Z¶‘)

⇒  35o + 100o + yo = 180o

⇒  135o + yo = 180o

⇒   yo = (180o - 135o) = 45o

åhUwZ, x = 35°, y = 45°.
CXmhaU-19. ~mOwÀ¶m {Xcoë¶m AmH¥$VrV ‘mhrVrdéZ x Am{U y Mr qH$‘V H$mT>m.
gmoS>dUwH$ : ΔABC MrBC ~mOw D n¶ªV dmT>{dcr Amho.

∴~mô¶H$moZ ∠ACD = ∠BAC + ∠ABC
 ⇒ xo = 30o + 35o = 65o.
nwÝhm ΔDCE Mr ~mOw CE cm A n¶ªV dmT>{dcm Amho.
∴  ~mø H$moZ ∠ DEA = ∠ EDC + ∠ ECD
⇒ y = 45 + xo = 45o + 65o = 110o.
åhUwZ, x = 65° Am{U y = 110°.

CXmhaU-20. cJVÀ¶m AmH¥$VrV Oa QT ⊥ PR, ∠ TQR = 40° Am{U  ∠ SPR = 30°, Vax
Am{U y Mr qH$‘V ‘m{hV H$am.
gmoS>dUwH$ :  ΔTQR ‘Ü¶o

90° + 40° + x = 180° ({ÌH$moUmVrc H$moZm§Mr ~aOoMm {Z¶‘)
åhUwZ, x° = 50°

AmVm, y° = ∠ SPR + x° ({ÌH$moUmMm ~mø H$moZ)
åhUwZ, y° = 30° + 50°

    = 80°

CXmhaU-21.~mOwÀ¶m AmH¥$VrV ΔABC Mm AB Am{U AC ~mOw ho q~Xþ  E Am{U D AZwH«$‘o
JwUmH$ma Amho. Oa ∠ CBE Am{U ∠ BCD Mo Xþ^mOH$ BO
Am{U CO AZwH«$‘o  O,q~XþOdi {‘iVmV, Va {gÜX H$am
H$s, ∠ BOC = 90° – 

1
2 ∠ BAC.

gmoS>dUwH$ :  ∠ CBE. ho BO Mo Xþ^mOH$ AmhoV.
åhUwZ   ∠ CBO =  

1
2 ∠ CBE

=  
1
2  (180° – y°)

=  90° – 
2
y°

...(1)
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Ë¶mM à‘mUo CO ho ∠ BCD Mo Xþ̂ mOH$ Amho.
åhUwZ,       ∠ BCO =  

1
2 ∠ BCD

=  
1
2 (180° – z°)

=  90° – 
2
z°

...(2)

  ΔBOC ‘Ü¶o  ∠ BOC + ∠ BCO + ∠ CBO = 180° ...(3)

 (1) Am{U (2) Mr (3) ‘Ü¶o ‘m§S>Ur H$éZ AmnUmg ¶oVo.

∠ BOC + 90° – 
2
z°

 + 90° – 
2
y°

 = 180°

åhUwZ ∠ BOC =  
2
z°

 +  
2
y°

{H§$dm ∠ BOC =  
1
2 (y° + z°) ... (4)

na§Vw x° + y° + z° = 180° ({ÌH$moUmVrc H$moZmÀ¶m ~oaOoMm {Z¶‘)
åhUwZ y° + z° = 180° – x°

åhUwZ (4) ~ZVo..

∠ BOC =  
1
2 (180° – x° )

 =  90° – 
2
x°

 =  90° – 
1
2 ∠ BAC

Aä¶mg  Aä¶mg  Aä¶mg  Aä¶mg  Aä¶mg  4.44.44.44.44.4

 1. {Xcoë¶m {ÌH$moUmV x, y Am{U z ‘m{hV H$am.
A

B C D

50°

60° x°
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y°

35°
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P Q45°
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 2. {Xcoë¶m AmH¥$VrV  AS || BT; ∠4 = ∠5

∠AST cmSB  Xþ^mJVo. Va ∠1 Mm ‘mn ‘m{hV H$am.

3. {Xcoë¶m AmH¥$VrV  AB || CD; BC || DE  Va  x
Am{U y Mr [H§$‘V ‘m{hV H$am.

 4. ~mOwÀ¶m AmH¥$VrV BE ⊥ DA Am{U
CD⊥DA {Xco Amho. Va {gÜX H$am
m∠1 ≅ m∠2.

5.  x Am{U y À¶m qH$‘Vr ‘m{hV H$am OoìhmAD
Am{U BC g‘m§Va ~ZVmV.

 6. AmH¥$VrV x Am{U y Mr qH$‘V H$mT>m.

 7. {Xcoë¶m AmH¥$VrV ~mZmMo {MÝh Agcoë¶m aofm g‘m§Va AmhoV
Va x Am{U y Mr qH$‘V ‘m{hV H$am.

8. {Xcoë¶m AmH¥$VrV ∠ PQR À¶m ~mOw QP Am{U
RQ AmhoV Am{U Ë¶m§Zm  S Am{U T  n¶ªV
AZwH«$‘o dmT>{dco AmhoV. Va ∠ SPR = 135°
Am{U∠ PQT = 110° Va  ∠PRQ. ‘m{hV H$am

 9. {Xcoë¶m AmH¥$VrV ∠ X = 62°,  ∠ XYZ = 54°. ΔXYZ
‘Ü¶o Oa  ∠ XZY Mo  YO Am{U ZO  AZwH«$‘o Xþ^mOH$
Amho. Va ∠ OZY Am{U  ∠ YOZ ‘m{hV H$am.
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 10. {Xcoë¶m AmH¥$VrV AB || DE,  ∠ BAC = 35° Am{U
∠ CDE = 53° Va ‘m{hV H$am∠ DCE

11. {Xcoë¶m AmH¥$VrV Oa aofm I§S> PQ
Am{U RS  EH$m T {~§Xþ Odi
N> oXZ H$aV o Aem àH$ma o H$s
∠ PRT = 40°   ∠ RPT = 95° Am{U
∠ TSQ = 75°, Va ∠ SQT.{H$Vr.

 12. ~mOwÀ¶m AmH¥$VrV ABC EH$ {ÌH$moU Amho Á¶m‘Ü¶o ∠ B =
50° Am{U ∠C = 70° ~mOw AB Am{U AC cm dmT>{dco
AmhoV Oa ‘z’ ho ~mø Xþ̂ mOH$ H$moZmÀ¶m ‘Yrc H$moZmMo
‘mn AmhoV Va ‘z’ Mr qH$‘V H$mT>m.

13. {Xcoë¶m AmH¥$Vr‘Ü¶o Oa PQ ⊥  PS, PQ || SR,
∠ SQR = 28° Am{U  ∠ QRT = 65° Va ‘m{hV H$am
H$s,x Am{U y Mr qH$‘V {H$Vr?

 14. {Xcoë¶m AmH¥$VrV ΔABC Mr AC  ~mOw D n¶ªV
dmT>{dcr Amho. ∠ BCD  = 125o Am{U∠A : ∠B  =
2 : 3, Va ∠ A Am{U ∠ B Mo ‘mn H$mT>m.

15.   ~mOwÀ¶m AmH¥$VrV ho {Xcoco Amho H$r,  BC ||
DE, ∠ BAC = 35o Am{U ∠ BCE = 102o Va ‘m{hV
H$am. H$s, (i) ∠ BCA (ii) ∠ ADE and (iii) ∠ CED.
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 16. ~mOwÀ¶m AmH¥$VrV‘Ü¶o {Xcoco Amho H$s,
AB =AC, ∠ BAC = 36o, ∠ ADB = 45o

Am{U ∠ AEC =  40o.  Va ‘m{hV H$am.  (i)
∠ ABC   (ii) ∠ ACB   (iii) ∠ DAB  (iv)
∠ EAC.

17. AmH¥$VrV {Xcoë¶m ‘m{hVdéZ x Am{U y Mr qH$‘V
H$mT>m.

AmnU H$m¶ MMm© Ho$cr Amho.AmnU H$m¶ MMm© Ho$cr Amho.AmnU H$m¶ MMm© Ho$cr Amho.AmnU H$m¶ MMm© Ho$cr Amho.AmnU H$m¶ MMm© Ho$cr Amho.

 • aofr¶ OmoS>rMm H$moZmMm ñd¶:{gÜXVmaofr¶ OmoS>rMm H$moZmMm ñd¶:{gÜXVmaofr¶ OmoS>rMm H$moZmMm ñd¶:{gÜXVmaofr¶ OmoS>rMm H$moZmMm ñd¶:{gÜXVmaofr¶ OmoS>rMm H$moZmMm ñd¶:{gÜXVm:  Oa EH$ {H$aU EH$m gai aofoda C ô amhVo
Va cJVÀ¶m H$moZmMr ~oarO  180° AgVo.

 • aofr¶ OmoS>rÀ¶m H$moZmMm ì¶Ë¶mg:aofr¶ OmoS>rÀ¶m H$moZmMm ì¶Ë¶mg:aofr¶ OmoS>rÀ¶m H$moZmMm ì¶Ë¶mg:aofr¶ OmoS>rÀ¶m H$moZmMm ì¶Ë¶mg:aofr¶ OmoS>rÀ¶m H$moZmMm ì¶Ë¶mg:
Oa XomZ cJVÀ¶m H$moZmMr ~oarO180° Amho. Va Agm‘mÝ¶ ~mOw hr H$moZmMr EH$ aofm
V¶ma H$aVo.

 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa XmoZ aofm EoH$‘oH$mg N>oXZ H$aVmV Va c§~ {déÜX H$moZ g‘mZ AgVmV.
 • g§JV H$moZmMm ñd¶:{gÜXg§JV H$moZmMm ñd¶:{gÜXg§JV H$moZmMm ñd¶:{gÜXg§JV H$moZmMm ñd¶:{gÜXg§JV H$moZmMm ñd¶:{gÜX:  Oa EH$ N>oXrV aofm XmoZ g‘m§Va aof§mZm N>oXZ H$aVo, Va

àË¶oH$ g§JV H$moZmMr OmoS>r g‘mZ AgVo.
 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa EH$ N>oXrV aofm XmoZ g‘m§Va aofm§Zm N>oXZ H$aZo, Va àË¶oH$ n¶m©¶r A§Va

H$moZ g‘mZ AgVmV.
 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa EH$ N>oXrV aofm XomZ g‘m§Va aofm§Zm N>oXZ H$aVo. Va àË¶oH$ n¶m©¶r A§Va

H$moZmMr OmoS>r EH$m N>oXrV aofoÀ¶m EH$mM ~mOwcm Agcoco H$moZ g§nwaH$ H$moZ AgVmV.
 • g§JV H$moZmÀ¶m ñd¶:{gÜXMm ì¶Ë¶mg:g§JV H$moZmÀ¶m ñd¶:{gÜXMm ì¶Ë¶mg:g§JV H$moZmÀ¶m ñd¶:{gÜXMm ì¶Ë¶mg:g§JV H$moZmÀ¶m ñd¶:{gÜXMm ì¶Ë¶mg:g§JV H$moZmÀ¶m ñd¶:{gÜXMm ì¶Ë¶mg:

Oa EH$ N>oXrV aofm XmoZ aofm§Zm Aem [aVrZo N>oXZ H$aVo H$s, g§JV H$moZmMr OmoS>r
g‘mZ hmoVo, Va XmoZ aofm EH$‘oH$m§g g‘m§Va hmoVmV.

 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa EH$ N>oXrV aofm XomZ aofm§Zm Aem àH$mao N>oXZ H$aVo H$s, n¶m©¶r A§Va
H$moZmMr OmoS>r g‘mZ hmoVo Am{U Ë¶m XmoÝhr aofm g‘m§Va AgVmV.
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 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa N>oXrV aofm XmoZ aofm§Zm Aem àH$mao N>oXZ H$aVo H$s, N>oXrV aofmÀ¶m EH$mM
~mOwcm A§Va H$moZ g§nwaH$ H$moZ AgVmV Z§Va XmoZ aofm g‘m§Va AmhoV.

 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: {Xcoë¶m aofocm Á¶m aofm g‘m§Va AgVmV Vo nañna g‘m§Va AgVmV.
 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: EH$m {ÌH$moUmÀ¶m H$moZmMr ~oarO 180º Amho.
 • à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶: Oa EH$m {ÌH$moUmMr ~mOw dmT>{dcr Va AemàH$mao {Z‘m©U Pmcoë¶m ~mø H$moZ

{déÜX A§Va H$moZmÀ¶m ~oaOo ~amo~a AgVo.

Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?
ñd:Vmhm hmoUmam gwd©U {ÌH$moUñd:Vmhm hmoUmam gwd©U {ÌH$moUñd:Vmhm hmoUmam gwd©U {ÌH$moUñd:Vmhm hmoUmam gwd©U {ÌH$moUñd:Vmhm hmoUmam gwd©U {ÌH$moU

gwd©U {ÌH$moU hm EH$ g‘pìX^wO {ÌH$moU nm¶mMm
720 Am{U {eamoq~Xþ 360 Ooìhm ho nm¶mMo H$moZ
Z{dZ {ÌH$moUm Oo dmT>{dco Ë¶m§Zm Xþ^mOVmV.
Z{dZ V¶ma Pmcoco Mm°n XoIrc gwdU© {ÌH$moUmV
Xþ^mOVmV. hr nÜXV nwÝhm Mmcw AZ§V ‘wi gwd©U
{ÌH$moUmÀ¶m ~mOw AmhoV. Am{U AZ§V gwd©U
{ÌH$moUmMr g§»¶m AmnUmg {XgUma Ogo H$s Vo
Xþ‘S>coco ZmhrV.

Ogm ho {MÌ XmI{dVo H$s, gwd©U {ÌH$moU XoIrc
g‘mZ H$moUr¶ Am{U gwd©U JwUmoÎma  φ = |AB| / |BC| =
1.618 ...

¶m AZ§V da MT>Ë¶m nmgwZ gwd©U {ÌH$moUmda Vwåhr
EH$OZ Ë¶mÀ¶m AmV AZ§V g§»¶oMo gwd©U {ÌH$moUmMr
Vo XoIrc gwd©U {ÌH$moU AgVrc.SCERT T

ELA
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{h‘mMc àXoemVrc Hw$’$ar ‘Yrc {S>g§o~a ‘{hÊ¶mVrc EH$m {d{eï> {XdgmMo H$‘mc
Am{U {H$‘mZ Vmn‘mZ 6oC Am{U 7oC Amho. Ë¶mg Vwåhr g§»¶m aofda Xe©dw eH$Vm H$m?

¶oWo g§»¶m aofm EH$m {d{eï> {XdgmÀ¶m
Vmn‘mZmMo {ddaU Xe©{dÊ¶mgmR>r {ZU©¶ nÅ>r åhUwZ
H$m‘ H$aVo.

~mOwÀ¶m AmH¥$VrV {Xcoë¶m àg§JmMo {Z[aúmU
H$é A,B,C,D,E,F, G Am{U H  ho AmR> ì¶º$s EH$m
am§JoV C ô AmhoV. {VH$sQ> H$m§D§$Q>a da  A hm n{hcm

Am{U H hm eodQ>cm am§JoV C^m Amho.Ho$’$cm (Cafe)gw{MH$m g‘Pë¶mg
‘H’ hm n{hcm Am{U ‘A’ hm eodQ>Mm ì¶º$s hmoVmo. Vwåhmcm {XgwZ
Amco Agoc H$s, gwMH$mMr OmJm ~Xcë¶mg dñVwMo ñWmZ qH$‘V
~XcVo.
Mcm Xþgao CXmhaU KoD$ Ioi IoimV 9 ì¶mdJm©À¶m {dÚmÏ¶mªMr
‘m§S>Ur Ho$cr( AmH¥$VrV XmI{dë¶mà‘mUo) gwYm ¶m {MÌmV Hw$R>o
C^r Amh. Vwåhr gm§Jw eH$Vm H$m?
am‘m åhUmcm “ gwYm Xwgè¶m Cä¶m am§JoV C^r Amho..”
nmdUr åhUmcr “ gwYm, 4 Ï¶m AmS>ì¶m am§JoV C^r Amho.”
Z{g‘m åhUmcr “ gwYm, Xwgè¶m Cä¶m am§JoV Am{U Mm¡Ï¶m AmS>ì¶m
am§JoV C^r Amho. darc n¡H$s H$moUmMr ‘m{hVr AMwH$ Amho? Z{g‘mZo
{Xcoë¶m ‘m{hVrdéZ Vwåhr gwYmcm AmoiIw eH$Vm H$m?”
‘mYdrMo ñWmZ Vwåhr emoYw eH$Vm H$m? (Vr n{hë¶m Cä¶m am§JoV
Am{U nmMì¶m AmS>ì¶m am§JoV C^r Amho)
Imcrc C ô Agcoë¶m {dÚmÏ¶mªÀ¶m pñWVrcm AmoiIm.
(i)  {Vgar C^r am§J,6 dr AmS>dr am§J(ii) (5dr C^r a§mJ, Xwgar
AmS>dr a§m§J)

gh- {ZX}eZ ^w{‘Vrgh- {ZX}eZ ^w{‘Vrgh- {ZX}eZ ^w{‘Vrgh- {ZX}eZ ^w{‘Vrgh- {ZX}eZ ^w{‘VrCo-Ordinate Geometry
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darc CXmhaUmV Vwåhr {H$Vr g§X ©̂ cúmmV KoVco gm§Jw eH$Vm H$m? Vo H$m¶ AmhoV.
AmVm, AOwZ EH$ àg§J KoD$ ¶m.
EH$m H$mJXmda q~Xþ {MÝhm§H$sV H$am Ago {e{úmHo$Zo

{VÀ¶m {dÚmÏ¶mªZm gm§JrVco. Vmo q~Xþ H$mJXmÀ¶m S>mì¶m
H$S>odéZ 6 go.‘r. A§Vamda  Agcm nm{hOo.Ago gwM{dco.

AmH¥$VrV H$moUVm q~Xþ AMwH$ [aVrZo A§H$sV Ho$cm?
H$maU àË¶oH$ q~Xþ  A,B,C Am{U D hm H$mJXmÀ¶m S>mì¶m
H$S>onmgwZ 6 go.‘r. A§Vamda Amho. H$moUVmhr q~Xþ A‘mÝ¶
Agw Z¶o. {~§Xþcm AMwH$ ñWmZr {ZíMrV H$aÊ¶mgmR>r
H$moUË¶m ‘m{hVrMr OmñV JaO Amho. AMwH$ ñWmZ
{ZpíMV H$aÊ¶mgmR>r Xþgar g§X ©̂ åhUOo H$S>onmgwZ Imcr
qH$dm daMo A§Va {H$Vr Amho. ho {Xco nm{hOo.

g‘Om {Q>Ma Zo gm§JrVco H$s, q~Xþ hm S>mì¶m
H$S>onmgwZ 6 go.‘r. A§Vamda Am{U ImcÀ¶m H$S>onmgwZ 8
go.‘r. A§Vamda Amho. ¶m dU©ZmdéZ {H$Vr q~Xþ A§H$sV
H$aVm ¶oVo?

’$º$ EH$M q~Xþ A§H$sV H$aVm ¶Vo. åhUwZ q~XþMo
ñWmZ ñWmnZ H$aÊ¶mgmR>r {H$Vr gwMH$mMr JaO nS>Vo.

AmnUmg q~XþMo AMwH$ ñWmZ ñWmnZ H$aÊ¶mgmR>r
XmoZ gwMH$mMr (gwMZm) Amdí¶H$Vm nS>Vo. q~XþÀ¶m
ñWmZmg (6,8) Zo Xe©{dVmV Oa Vwåhr åhUmc H$s, q~Xþ
darc H$S>o déZ 7 go.‘r. A§Vamda Amho. Va Vwåhr Ë¶mMo

AMwH$ ñWmZ emoYw eH$Vm H$m? Vw‘À¶m {‘Ìmer MMm© H$am.

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

Vw‘À¶m dJm©V nmM {dÚmÏ¶mªÀ¶m ~gÊ¶mÀ¶m ñWmZMo dU©Z H$am.

H¥$Vr-( [a¨JMm Ioi)H¥$Vr-( [a¨JMm Ioi)H¥$Vr-( [a¨JMm Ioi)H¥$Vr-( [a¨JMm Ioi)H¥$Vr-( [a¨JMm Ioi)
Vwåhr n«Xe©ZrV [äJMm Ioi nm{hcmV H$m? AmS>ì¶m Am{U Cä¶m am§JoV ‘m§S>Ur

Ho$coë¶m dñVwda AmnU [äJ ’$oH$Vmo. Imcrc {MÌ nhm.
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Imcrc Vº$m nwU© H$am,
dñVw C^r am§J AmS>dr am§J ñWmZ
ng© 3 4 (3,4)

AmJnoQ>r .......... 3 (  ,3)

p³cn .......... .......... ..........

~mhþcr .......... .......... ..........

gm~Z .......... .......... ..........

{Vgè¶m Cä¶m am§JoVrc Am{U MdÏ¶m AmS>ì¶m am§JoVrc dñVw hr MdÏ¶m Cä¶mam§JoVrc
Am{U {Vgè¶m AmS>ì¶m am§JoVrc dñVw gmaIr Amho H$m?

EH$m àVcmV H$moUË¶mhr q~Xþcm XmoZ {ZX}em§H$m§À¶m AmYmao ñWmnZ
H$aUo Aer {dH$grV Pmcoë¶m J{UVmÀ¶m Z{dZ emIocm gh{ZX©oeZ
ŵ{‘Vr Ago åhUVmV.

’«$mÝgMm J{UV emók Am{U VËdk aoZ S>oH$mQ>} (1595-1650)
¶m§Zr gh{ZX©oeZ ŵ{‘VrMm {dH$mg Ho$cm. Ë¶m§Zr ~¡{OH$ amer Am{U
ŵ{‘Vr¶ dH«$ Am{U AmH¥$Ë¶m§‘Yrc g§JVr ‘m{hV H$ocr. ¶m YS>¶mV AmnU

q~Xþ Am{U q~§Xþ gh {ZX}eZ àVcmV H$gm ñWmnZ H$aVmo. ¶m ~Ôc MMm©
H$aUma AmhmoV.

Aä¶mg 5.1Aä¶mg 5.1Aä¶mg 5.1Aä¶mg 5.1Aä¶mg 5.1

1. EH$m {ZdmgñWmZr EH$ ‘w»¶ añVm CÎma- X{úmU {XeoV AmhoV
Imcr ZH$mem {Xcm Amho. {MÌmÀ¶m

ghmæ¶mZo Imcrc àíZm§Mr CÎmao Úm.
(i) ‘mJ© H«$‘m§H$ -3 À¶m S>mì¶m ~mOwda Agcocr

{Vgar dñVw H$m¶ Amho?
(ii) ‘mJ© H«$‘m§H$ -2 À¶m COì¶m ~mOwg

Agcoë¶m Xþgè¶m KamMo Zmd H$m¶ Amho?
(iii) Mr. K’À¶m  KamMo ñWmZ {ZpíMV H$am.
(iv) nmoñQ> Am°’$rg À¶m ñWmZmMo dU©Z Vwåhr

H$go H$amc?
(v) XdmImÝ¶mÀ¶m ñWmZmMo dU©Z Vwåhr H$go

H$aVm?
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5.2  H$mV}{e¶ZMr nÜXV H$mV}{e¶ZMr nÜXV H$mV}{e¶ZMr nÜXV H$mV}{e¶ZMr nÜXV H$mV}{e¶ZMr nÜXV
g§»¶m§Zm Xe©{dÊ¶mgmR>r AmnU g§»¶m aofoMm Cn¶moJ H$aVmo. g§»¶maofoda g§»¶m g‘mZ

A§Vamda IwUm Ho$coë¶m AgVmV. Imcrc g§»¶m aofoMo {Z[aúmU H$am.

EH$m {ZpíMV q~XwdéZ XmoÝhr ~mOwcm A§VamMr IwU Ho$ë¶mg Ë¶mcm Ama§^q~Xþ
åhUVmV. Am{U Ë¶mg  ‘O’ Zr Xe©{dVmV. gd© YZ g§»¶m§Zm 0 À¶m COì¶m ~mOwcm Am{U
F$Umg§»¶mZm Ë¶mÀ¶m S>mì¶m ~mOwcm {c{hVmV.

àVcmV EH$‘oH$m§g c§~ AgUmè¶m XmoZ g§»¶m aofm KoD$ eH$Vmo.

AmH¥$VrV XmI{dë¶mà‘mUo c§~ aofm H$moUË¶mhr {XeoV AgVmV. Ooìhm ¶m XmoZ aofm
àVcmVrc q~Xþ {ZpíMV H$aÊ¶mgmR>r {ZdS>Vmo. Amnë¶m gmoB©gmR>r EH aofm AmS>dr EH$ aofm
C^r AmH¥$Vr  (iii).‘Ü¶o XmI{dë¶mà‘mUo AmS>dr g§»¶m aofm Am{U C^r g§»¶m aofm EH$m
q~XþdéZ {‘iVmV Am{U EH$‘oH$m§Zm c§~ AgVmV. Ë¶m N>oXZ q~Xþcm Ama§̂  q~XþZo Xe©{dVmV.
AmS>dr  XX1 g§»¶m aofocm X-Aúm Am{U C^r g§»¶maofm YY1 cm  Y-Aúm Ago åhUVmV.
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X1X Am{U Y1Y  À¶m N>oXZ Ama§̂ q~Xþ
åhUVmV. Am{U Ë¶mg ‘O’ Zr Xe©{dVmV.
YZg§»¶m OX , {XeoV AgVmV åhUwZ Ë¶mg
X-Aúmm§Mr YZ {Xem Ago åhUVmV. Aem[aVrZo
OY  cm Y-AúmmMr F$U{Xem åhUVmV.OX1

Am{U OY1 cm gwÜXm AZwH«$‘o  X-Aúm Am{UY-
AúmmMr F$U{Xem Ago åhUVmV. AmnUmg
{XgwZ ¶oVo H$s, Aúmm‘wio àVcmMo Mma ^mJ
hmoVmV. Ë¶mMma ^mJm§Zm nmX åhUVmV. Ë¶mg
Q1, Q2, Q3 Am{U Q4  Zr Xe©{dVmV. ¶oWo
àVcmg H$mV}er¶Z àVc Ago åhUVmV. (aoZ
S>oH$mQ>}À¶m Zmdmda) qH$dm gh- {ZX}eZ ̂ w‘rVr
qH$dm XY- àVc åhUVmV. Aúm§m§Zm gh {ZX}eZ
Aúm åhUVmV.

5.2.15.2.15.2.15.2.15.2.1 q~XþMo ñWmZ {ZpíMV H$aUoq~XþMo ñWmZ {ZpíMV H$aUoq~XþMo ñWmZ {ZpíMV H$aUoq~XþMo ñWmZ {ZpíMV H$aUoq~XþMo ñWmZ {ZpíMV H$aUo

gh- {ZX}eZ nÜXVrV q~XþMo ñWmZ H$go {ZpíMV H$aVmV Vo nmhþ. Imcrc AmcoI
~Km ¶m AmcoImÀ¶m H$mJXmda XmoZ Aúm
H$mT>coco AmhoV. Ë¶mda A Am{U B ho H$moUVohr
XmoZ q~§Xþ AmhoV.  A Am{U B H$moUË¶m nmXmV
Amho Ë¶m§Mr Zmdo XoD$ eH$Vm H$m?

A hm q~§Xþ n{hë¶m nmXmV Amho. (Q1)
B q~Xþ hm {Vgè¶m nmXmZ (Q3)Amho. AmVm A
Am{U B Mo AúmmnmgwZ A§Va nmhþ. ¶mgmR>r
AmnUmg X AúmmdaAC Am{U Y- Aúmmda AD
c§~ H$mT>mdo cmJVmV. AemarVrZo AmH¥$VrV
XmI{dë¶mà‘mUo BE Am{U BF c§~ H$mTw> eH$Vmo.

AmnU nmhþ ¶m.
(i)  X- AúmmÀ¶m YZ {XeoV A q~XþnmgwZ

Y-Aúmmda Agcoco c§~ A§Va AD=OC= 5 EH$H$ Amho. Ë¶mcm AmnU ‘A’Mm X-
{ZX}eH$ åhUVmo.

(ii) Y- AúmmÀ¶m YZ {XeoV A q~XþnmgwZ X-Aúmmda Agcoco c§~ A§Va  AC=OD=3 EH$H$
¶mcm AmnU ‘A’ Mm Y-{ZX}eH$ åhUVmo. åhUwZ ‘A’ Mo {ZX}eH$  (5, 3)  Ago åhUVmV.

Y1

X1

Y

X

Quadrant II Quadrant I

Quadrant III Quadrant IV

Y1

X1

Y

XO-4-5 -3 -2 -1 1 2 3 4 5

1
2

3

4

5

-1
-2

-3

-4
-5

A

C

D

E

B F

Q1Q2

Q3
Q4

O

(5, 3)

(−−−−−4, −−−−−3)

•

•

Q

P

nmX-II nmX-I

nmX-III nmX-VI

SCERT T
ELA

NGANA



dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  J {UVJ {UVJ {UVJ {UVJ {UV112

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

(iii) X-AúmmÀ¶m F$U {XeoV B q~XþMo Y-AúmmnmgwZ c§~Amho VaOE=BF= 4 EH$H$ Amho.
åhUOo  X-Aúmmda -4 EH$H$ ¶mcm AmnU ‘B’Mm  X-{ZX}em§H$ åhUVmo.

(iv) B q~XþMo  X-AúmmnmgwZ  Y-AúmmÀ¶m F$U {XeoVrc  A§Va c§~mda OF = EB = 3 EH$H$
åhUOo Y-Aúmmda -3 AmnU  ‘B’ Mm Y-{ZX}em§H$ Am{U Vmo (−4, −3) ho ‘B’ Mo
gh{ZX©oeH$ AmhoV. ¶m c§~VamÀ¶m gmhmæ¶mZo AmnU q~XþMo ñWmZ H$go {ZpíMV
H$aVmo? q~XþMo {ZX}eH$ Imcrc nÜXVrVZo {c{hVmo?

(i)  Ama§̂  q~§XþnmgwZ X-AúmmÀ¶m c§~ nmXmn¶ªVÀ¶m A§Vamg Ë¶m q~XþMm X-{ZX}eH$
åhUVmV.
X-{ZX}eH$mg àW‘ {ZX}eH$ gwÜXm åhUVmV
 PMm x-{ZX}eH$ 2 Amho.
Q Mm x-{ZX}eH$ -3 Amho.

(ii) Ama§̂  q~XþnmgwZ  y-Aúmmdarc c§~nmXmn¶ªVÀ¶m A§Vamg
Y-{ZX}eH$ åhUVmo
 y- {ZX}eH$mg {ZX}eH$ gwÜXm åhUVmV.
P Mm y-  {ZX}eH$ qH$dm {ZX}em§H$ -2 Amho.
Q Mm y  gh {ZX}eH$ qH$dm {ZX}eH$$ 4 Amho.
 §åhUwZP Mo {ZX}eH$ (2, −2) §AmhoV.Am{U Q §Mo {ZX}eH$ (−3, 4).
§åhUwZ àVcmV EH$mM {ZX}eH$ {§~§Xþ ñWmnZ H$aVm ¶oVmo.

5.2.2 Ama§^q~Xþ5.2.2 Ama§^q~Xþ5.2.2 Ama§^q~Xþ5.2.2 Ama§^q~Xþ5.2.2 Ama§^q~Xþ
1.  X-§Aúm Am{U Y-§AúmmÀ¶m N>oXZ q~Xþcm Ama§̂ q~Xþ Ago åhUVmV. àVcmV BVa q~XþMo

ñWmZ [ZpíMV H$aÊ¶mgmR>r Ama§̂  q~§Xþg gwMH$ q~Xþ åhUwZ KoVmo.
§CXmhaU-1: Imcrc q~XþMo X-{ZX}eH$ Am{U Y-§ {ZX}eH$$ Am{U Ë¶mMo ñWmZ ‘m{hV H$am.

 (i) P(8,8)  (ii) Q (6,−8).

gmoS>dUwH$: (i) P (8,8)

{ZX}em§H$ = 8 (x - n{hco {ZX}eH$$) Am{U  = 8 (y - Xþgao {ZX}eH$$)
 P q~Xþ hmY-AúmmnmgwZ X-AúmmÀ¶m YZ {XoeoV Ama§̂ m [~§XþnmgwZ 8 EH$H$ A§Vamda

Amho Am{U Y- AúmmÀ¶m YZ {XeoV X-AúmmÀ¶m nmgwZ 8 EH$H$ A§Vamda Amho.

(ii) Q (6, −8)

{ZX}eH$ = 6 ; {ZX}eH$ = −8

 Q {~§Xþ hm Y- AúmmnmgwZ  X-AúmmÀ¶m YZ {XeoV 6 EH$H$ A§Vamda Am{U X-

AúmmnmgwZ  Y- AúmmÀ¶m F$U {XeoV 8 EH$H$ A§Vamda Amho.
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CXmhaU-2: AmcoImÀ¶m H$mJXmda gwM{dcoë¶m q~XþMo {ZX}em§H$ {chm.
gmoS>dUwH$: P q~XþnmgwZ X-Aúmmda EH$ c§~aofm H$mT>m. c§~aofm  X-Aúmmcm 4 EH$H$nmer ñne©

H$aVo.åhUwZ  P Mo n{hco {ZX}eH$ 4 AmhoV. AemarVrZo  p nmgwZ  Y-Aúmmg
3 EH$H$mOdi ñne© H$aVo. AemarVrZo  P Mo Xþgao {ZX}eH$ 3 Amho. åhUwZ P
Mo {ZX}em§H$ (4, 3) Amho.

2. Aem[aVrZo  Q Mo àW‘ Am{U pìXVr¶
{ZX}eH$ AZwH«$‘o  −4 Am{U 5 AmhoV
åhUwZ  Q Mo {ZX}eH$$ (−4, 5) AmhoV.

3. AJmoXaÀ¶m g§X^m©V  R Mm àW‘
{ZX}eH$ Am{U pìXVr¶ {ZX©eH$ −2
Am{U −4 AmhoV. åhUwZR Mo {ZX}eH$$
AZwH«$‘o  (−2, −4) AmhoV.

4. S Mm àW‘ {ZX}eH$ Am{U pìXVr¶
{ZX©oeH$ AZwH«$‘o 4 Am{U -5 Amho.
åhUwZ S Mo {ZX}eH$  (4, −5) AmhoV.

CXmhaU-3: AmcoImda gw{MV Ho$coë¶m q~XþMo {ZX}eH$ {chm.

gmoS>dUwH$:  A q~Xþ hm Y-Aúmmda 3 EH$H$
A§Vamda Amho. Am{U X-Aúmmda 0 EH$H$
A§Vamda Amho. åhUwZ  A Mm X-{ZXoeH$ 3
Am{U  y-{ZX}eH$ 0 Amho åhUwZ A Mo {ZX}eH$$
(3,0) AmhoV. {dMma H$am Am{U MMm© H$am.

(i)  B Mo {ZX}eH$$ (2,0) Amho H$m?
(ii) C Mo {ZX}eH$$ (−1,0) Amho H$m?
(iii) D Mo {ZX}eH$$ (−2.5, 0) Amho H$m?
(iv) E Mo {ZX}eH$ (−4,0) Amho H$m? Vw‘À¶m

cúmmV H$m¶ ¶oVo?
AmH¥$Vr n[hë¶mZ§Va X-Aúmmcm X-Aúmmda H$moUVohr A§Va Zmhr åhUwZ X-Aúmmdarc

y {ZX}eH$ Zoh‘r ewÝ¶ AgVmo.

X-Aúmmg  y = 0 ¶m g‘rH$aUmMo Xe©{dVmV.
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ho H$amho H$amho H$amho H$amho H$am
Imcr {Xocoë¶m {~§Xþn¡H$s H$mhr [~§Xþ X-Aúmmda AmhoV Vo AmoiIm.
(i) (0,5) (ii) (0,0) (iii) (3,0)

(iv) (-5,0) (v) (-2,-3) (vi) (-6,0)

(vii) (0,6) (viii) (0,a) (ix) (b,0)

CXmhaU:4 AmcoImda gw{MV Ho$coë¶m q~XþMo {ZX}eH$ {chm.
gmoS>dUwH$:
(i) P q~Xþ hm X-Aúmmda +5 EH$H$

A§Vamda Amho. Am{U  Y-Aúmmda 0
A §Vamda Amh o . åhU wZ P Mm
x-{ZX}eH$ 0 Am{U  y- {ZX}eH$ 5
Amho. åhUwZ P Mo {ZXo©eH$ (0,5) AmhoV.

AmVm {dMma H$am Am{U MMm© H$am.
(ii) Q {ZX}eH$ (0, 3.5) Amho H$m?

(iii) R {ZX}eH$$ (0,1) Amho H$m?

(iv) S {ZX}eH$$ (0, −2) Amho H$m?

(v) T {ZX}eH$$ (0, −5) Amho H$m?

Y-Aúmmdarc àË¶oH$ q~Xþg Y- AúmmnmgwZ H$moUVohr A§Va Zmhr åhUwZ Y-Aúmmda
Agcoë¶m q~XþMo {ZX}eH$ Zoh‘r ewÝ¶ AgVo. Y- Aúmmg x = 0 ¶m g‘rH$aUmZo Xe©{dVmV.

5.2.3 Ama§^r~§XþMo 5.2.3 Ama§^r~§XþMo 5.2.3 Ama§^r~§XþMo 5.2.3 Ama§^r~§XþMo 5.2.3 Ama§^r~§XþMo {ZX}eH${ZX}eH${ZX}eH${ZX}eH${ZX}eH$
O q~Xþ Y-Aúmmda pñWV Amho. Ë¶mÀ¶m Y-AúmmnmgwZ A§Va ewÝ¶ Amho. åhUwZ Ë¶mMm

x-{ZX}eH$ ewÝ¶ Amho. Am{U Vmo  X- Aúmmda gwÜXm pñWV Amho. Ë¶mMo  X-AúmmnmgwZ A§Va
ewÝ¶ Amho. åhUwZ Ë¶mÀ¶m y- {ZX}eH$$ ewÝ¶ Amho.

åhUwZ Ama§̂ {~§Xþ ‘O’ Mo {ZX}eH$ (0,0) AmhoV.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
1.  (0, x) (0, y) (0,2) Am{U (0,−5) ho q~Xþ H$moUË¶m Aúmmda Amho H$m?

2. X- Aúmmda AgUmè¶m {~§XþMo gm‘mÝ¶ én H$m¶ Amho?

Y1

X1

Y

XO-4-5 -3 -2 -1 1 2 3 4 5

1
2

3

4

5

-1
-2

-3

-4
-5

R

T

S

P

Q

SCERT T
ELA

NGANA



^ w {_V r` gh- {ZX }eZ^ w {_V r` gh- {ZX }eZ^ w {_V r` gh- {ZX }eZ^ w {_V r` gh- {ZX }eZ^ w {_V r` gh- {ZX }eZ(((((Co-Ordinate GeometryCo-Ordinate GeometryCo-Ordinate GeometryCo-Ordinate GeometryCo-Ordinate Geometry)))))115

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

CXmhaU-5: Imcrc AmcoImÀ¶m AmYmamdéZ Vº$m nwU© H$am.

 {~§Xþ {~§Xþ {~§Xþ {~§Xþ {~§Xþ   àW‘ {Z. pìXVr¶{Z.  àW‘ {Z. pìXVr¶{Z.  àW‘ {Z. pìXVr¶{Z.  àW‘ {Z. pìXVr¶{Z.  àW‘ {Z. pìXVr¶{Z. {ZX}eH${ZX}eH${ZX}eH${ZX}eH${ZX}eH$     nmX     nmX     nmX     nmX     nmX {ZX}eH$mMo {MÝh{ZX}eH$mMo {MÝh{ZX}eH$mMo {MÝh{ZX}eH$mMo {MÝh{ZX}eH$mMo {MÝh
     E 3                  7    E (3,7)                Q1                     (+, +)

D ..... ..... ..... ..... .....

U −4 6 U (−4,6) ..... (−,+)

C ..... ..... ..... ..... .....

A −4 −3 A (−4, −3) ..... (−,−)

T ..... ..... ..... ..... .....

I 4 −2 I (4, −2) ..... (+,−)

O ..... ..... ..... ..... .....

N ..... ..... ..... ..... .....
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darc Vº$mdéZ q~XþMo {ZX©oem§H$ Am{U q~XþÀ¶m nmXmMo ñWmZ ¶m‘Yrc g§~§Y pñWV
Amho. ho Vw‘À¶m cúmmV ¶oB©c.

Aä¶mg  5.2

1. Imcrc [~§Xþ H$moUË¶m nmXmV Amho Vo {chm.
i) (−2, 3) ii) (5, −3) iii) (4, 2) iv) (−7, −6)

v) (0, 8) vi)  (3, 0) vii) (−4, 0) viii)  (0, −6)

2. Imcrc q~XþMo àW‘ {ZX}eH$ Am{U pìXVr¶ {ZX}eH$ {chm.
i) (4, −8)  ii) (−5, 3) iii)  (0, 0) iv) (5, 0)

 v) (0, −8)

3. Imcrc n¡H$s H$moUVo q~Xþ Aúmmda AmhoV? AúmmMo Zmd Úm.
i) (−5, −8) ii)  (0, 13) iii) (4, −2) iv) (−2, 0)

v) (0, −8) vi) (7, 0) vii)  (0, 0)

4. Imcrc {Xcoco AmcoImÀ¶m AmYmamdéZ {chm.
i) L Mm pìXVr¶ {ZX}eH$
ii) Q Mm pìXVr¶ {ZX}eH$
iii) (−2, −2) Zo Xe©{dUmam q~Xþ

Y1

X1

Y

XO

x > 0 (positive)
y > 0 (positive)

x < 0 (negative)
y > 0 (positive)

x > 0 (positive)
y < 0 (negative)

x < 0 (negative)
y < 0 (negative)
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iv) (5, −4) Zo Xe©{dUmam q~Xþ
v) N  Mm àW‘ {ZX}eH$
vi) M  Mm àW‘ {ZX}eH$

5. gË¶ qH$dm AgË¶ gm§JwZ AMwH$ {dYmZ {chm.
i. H$mV}{e¶Z àVcmVrc AmS>ì¶maofm Y - Aúm åhUVmV.
ii. H$mV}{e¶Z àVcmVrc Cä¶m aoofocm Y - Aúm åhUVmV.
iii. XomÝhr Aúmmda AgUmè¶m {~§Xþcm Ama§̂ q~Xþ åhUVmV.
iv. ( 2, −3 ) hm q~Xþ {Vgè¶m nmXmV AgVmo.
v. (−5, −8 ) q~Xþ MdÏ¶m nmXmV AgVmo.
vi. (−x , −y) q~Xþcm n{hë¶m nmXmV AgVmo OoWo x < 0 , y < 0.

6. Imcrc H«$‘rH$ OmoS>§¶m§Zm AmcoImÀ¶m H$mJXmda ñWmnZ H$am? Vwåhmcm H$m¶ {XgVo?
i.. (1, 0),  (3 , 0),  (−2 , 0 ), (−5, 0), (0, 0), (5, 0), (−6, 0)

ii. (0, 1),  (0 , 3),  (0 , −2), (0, −5), (0, 0), (0, 5), (0, −6)
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5.3 q~XþMo {ZX©oeH$ {Xco AgVm H$mV}{e¶Z àVcmV Ë¶m q~XþZm ñWmnZ H$aUo.5.3 q~XþMo {ZX©oeH$ {Xco AgVm H$mV}{e¶Z àVcmV Ë¶m q~XþZm ñWmnZ H$aUo.5.3 q~XþMo {ZX©oeH$ {Xco AgVm H$mV}{e¶Z àVcmV Ë¶m q~XþZm ñWmnZ H$aUo.5.3 q~XþMo {ZX©oeH$ {Xco AgVm H$mV}{e¶Z àVcmV Ë¶m q~XþZm ñWmnZ H$aUo.5.3 q~XþMo {ZX©oeH$ {Xco AgVm H$mV}{e¶Z àVcmV Ë¶m q~XþZm ñWmnZ H$aUo.
H$mV}{e¶Z àVcmV gw{MV Ho$coë¶m q~§XþZm H$go dmMVmo. ho AmnU AmVmn¶ªV nm{hcmoV.

AmVm. q~XþMo {ZX}eH$$ {Xco AgVm. gw{MV H$aUo {eHw$¶m.

 CXm.  (4, 6) hm q~Xþ H$gm ñWmnZ H$aVmo?
P q~Xþ H$moUË¶m nmXmV pñWV Amho Vwåhr gm§Jw eH$Vm H$m¶?

AmnUmg ‘m{hV Amho. H$s, àW‘ {ZX}eH$ (x-{ZX}eH$) 4 Amho. Am{U {ìXVr¶ {ZX}eH$
y-{ZX©oeH$ 6 Amho.

∴  P hm n{hë¶m nmXmV Amho.
 P (4, 6) q~Xþ ñWmnZm H$aÊ¶mgmR>r Imcrc nÜXV dmnacr nm{hOo.

• Ë¶m§À¶m ewÝ¶mda {‘iUmè¶m EH$‘oH$m§g c§~ AgUmè¶m XmoZ g§»¶m aofm AmcoImda
H$mT>m. AmS>ì¶m aofcm X-Aúm Am{U Cä¶m aofocm  Y- Aúm Ago Zmd Úm. Am{U XmoKm§Mm
N>oXZ q~XþMo ñWmZ ‘m{hV H$éZ Ë¶mg 0 (Ama§̂  q~Xþ) Zmd Úm.

•  x-{ZX}eH$ cúmmV R>oD$Z ewÝ¶mnmgwZ gwédmV Ama§̂ mq~Xþn¶ªV Om.
•  X-AúmmÀ¶m YZ^mJmH$S>o 4 EH$H$ gaH$m. åhUOo Ë¶mcm COì¶m ~mOw H$S>o Am{U A

q~Xþ gw{MV H$am
• Y-AúmmÀ¶m YZ ^mJmg g‘m§Va daÀ¶m {XeoZo A nmmgwZ 6 EH$H$ gaH$m(Mcm)
• ‘P’ Mo ñWmZ {ZíMrV H$am åhUOo (4, 6)  gmaIo

Ë¶m§À¶m {ZX}eH$mÀ¶m gmhmæ¶mZo darc nÜXVrZwgma q~XþZm H$mV}{e¶Z àVcmV gw{MV
Ho$ë¶mg Ë¶mg q~XþMo {dñWmnU åhUVmV.
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CXmhaU-7: H$mV}{e¶Z àVcmV Imcrc q~Xþ ñWmnZ H$am.
(i)   M (−2, 4),   (ii)  A (−5, -3),   (iii)  N (1, −6)

gmoS>dUwH$:  X-Aúm Am{U  Y-Aúm H$mT>m.

 (i) M H$moUË¶m nmXmV Amho Vwåhr gm§Jw eH$Vm H$m?
Vmo Xþgè¶m nmXmV Amho. Ë¶mMo ñWmZ {ZpíMV H$é ¶m.
M (−2,4) : ewÝ¶mnmgwZ gwé H$éZ  X- Aúmmda F$UmË‘H$ {XeoV åhUOo S>mì¶m~mOwcm

2 EH$H$ gaH$m(Mcm) {VWwZ Y- Aúmmcm g‘m§Va åhUOoM daVr 4 EH$H$ gaH$m.
(ii) A (−5, −3) :

A {~§Xþ {Vgè¶m nmXmV Amho. ewÝ¶mnmgwZ Ama§̂ q~Xþ nmgwZ gwé H$am.
 X-Aúmmda F$UmË‘H$ {XoeoV ewÝ¶mnmgwZ Ë¶mÀ¶m S>mì¶m~mOwg 5 EH$H$ gaH$m BWwZ
  Y- Aúmmg g‘m§Va Agcoë¶m åhUOoM ImcÀ¶m {XeoZo aoofoda 3 EH$H$ gaH$m.

(iii) N (1, −6):  ewÝ¶mnmgwZ åhUOo Ama§̂ q~XþnmgwZ gwé H$am.
N q~Xþ MdÏ¶m nmXmV Amho.
 X-AúmmÀ¶m YZ {XeoV åhUOo ewÝ¶mÀ¶m COì¶m ~mOwcm
 1 EH$H$ gaH$m. BWwZ Y-Aúmmcm g‘m§Va F$U{XeoV åhUOo Imcr aoofoda 6 EH$H$

gaH$m.
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ho H$amho H$amho H$amho H$amho H$am
H$mVo}{e`Z àVcmV Imcrc {~§XþZm {dñWmnZ H$am.

1 . B (−2, 3) 2 . L (5, −8) 3 . U (6, 4) 4 . E (−3, −3)

CXmhaU8: H$mVo©{e`Z àVcmV T(4, −2) Am{U V(−2, 4) `m {~§XþþZm {dñWmnZ H$am. ho XmoÝhr
gmaIoM ñWmZ Xe©{dVo H$m?
gmoS>dUwH$: `m CXmhaUmV XmoZ q~Xþ T (4, −
2) Am{U V(−2, 4) {dñWmnZ H$aV Amhmo ho
XmoÝhr q~Xþ {^Þ AmhoV H$m g_mZ Amho?
{dMma H$am.

AmnUmg {XgwZ òVo H$s, (4, −2) Am{U
(−2, 4) doJdoJù`m ñWmZr AmhoV. darc {H«$`m
P (8, 3 ), Q( 3, 8 ) Am{U A (4, −5), B(−5
, 4) `m {~X§þgmR>r nwÝhm H$am Am{U gm§Jm H$s,
(x, y ) hm q~Xþ (y, x ) À`m doJim Amho {H$
Zmhr?

darc {dñWmnZmdéZ AmnUmg nwamdm
{_iVmo H$s,  (x, y) Mo H$mV}{e`Z àVcmVrc
ñWmZ (y, x) q~XþÀ`m H$mV}{e`Z ñWmZmÀ`m
doJim Amho. åhUOo x Am{U y Mm H«$_ _hËdmMm Amho.

åhUwZ (x, y) cm H«$_rH$ OmoS>r åhUVmV.
Oa  x≠  y,  Va (x, y)  ≠  H«$_rH$ OmoS>r (y, x).

      Oa  x = y, Va (x, y) = (y, x)
CXmhaU9: AmcoImÀ`m H$mJXmda  A(2, 2), B(6, 2), C (8, 5) Am{U D (4, 5) `m q~XþMo
{dñWmnZ H$am. g_m§Va ŵO Mm¡H$moZ
V`ma H$aÊ`mgmR>r gd© q~XþZm OmoS>m
Am{U Ë`mMo úmoÌ\$i H$mT>m.
gmoS>dUwH$: {Xcoco gd© q~Xþ Q1 nmXmV
Amho. AmcoImdéZ b = AB = 4EH$H$

C§Mr h = 3 EH$H$
g_m§Va ŵO Mm¡H$moZmMo úmoÌ\$i

= nm`m × C§Mr
= 4 × 3 = 12

EH$H$2
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ho H$amho H$amho H$amho H$amho H$am
 (i) A, B, C, D, E ̀ m q~XþMo

{ZX}eH$ {chm.

 (ii) F, G, H, I, J Mo {ZX}eH$$
{chm.

Aä`mg 5.3Aä`mg 5.3Aä`mg 5.3Aä`mg 5.3Aä`mg 5.3
  1. Imcr {Xcoë`m q~XþÀ`m x , y {ZX}eH§$mZm H$mV}{e`Z àVcmV {dñWmnZ H$am

x 2 3 −1 0 −9 −4

y −3 −3 4 11 0 −6

(x, y)

 2. (5, −8) Am{U (−8, 5) Mo ñWmZ gmaIo Amho H$m? Vw_À`m CÎmamMm nS>Vmim H$am.
 3. AmcoImÀ`m H$mJXmda {dñWmnZ Ho$ë`mg (1, 2),   (1, 3),   (1, −4), (1, 0), Am{U(1, 8).

q~XþMo ñWmZ gmaIo Amho H$m?
 4. (5, 4),   (8, 4),   (3, 4),   (0, 4),                (−4, 4),    (−2, 4) ̀ m q~XþÀ`m ñWmZm ~Ôc Vwåhr

H$m` åhUVm? `m q~XþZm AmcoImÀ`m H$mXJmda Xe©dwZ Vw_Mo CÎma {gÜX H$am
 5. (0, 0) (0, 3) (4, 3) (4, 0)  `m q~XþZm AmcoImÀ`m H$mJXmda {dñWmnZ H$am. Am`V

V`ma H$aÊ`mgmR>r Ë`m q~XþZm gai aofoZo OmoS>m. Am`VmMo úmoÌ\$i H$mT>m.

-9

Y

OX1

Y1

X
-8 -7 -6 -5 -4 -3 -2 -1 1 2 3 4 5 6 7 8 9-1

-2
-3
-4
-5
-6
-7
-8
-9

1
2
3
4
5
6
7
8
9

D

A

C

E

B

F

J

I

G

H

SCERT T
ELA

NGANA



dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  dJ ©  9  d m  J {UVJ {UVJ {UVJ {UVJ {UV122

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

 6. (2, 3), (6, 3) Am{U (4, 7) ̀ m q~XþZm AmcoImÀ`m H$mJXmda {dñWmnZ H$am. {ÌH$moU V`ma
H$aÊ`mgmR>r Ë`m  q~XþZm OmoS>m. {ÌH$moUmMo úmoÌ\$i H$mT>m.

 7. àË òH$mVrc {ZX}em§H$mMr ~oarO 5 Agcoë`m H$_rV H$_r ghm q~XþZm AmcoImda {dñWmnZ
H$am.
gwMZmgwMZmgwMZmgwMZmgwMZm : (−2, 7) (1, 4) .............

 8. AmcoImH$S>o ~Km, A, B, C, D, E, F, G, H, I, J, K, L, L, M. N, P, O Am{U Q q~XþMo
{ZX}em§H$ {chm.

 9. AmcoImÀ`m H$mJXmda àË òH$ q~XþÀ`m Om|S>çm§Zm {dñWmnZm H$am. aofmoÀ`m gmhmæ`mZo
Ë`m§Zm OmoS>m.
i. (2, 5), (4, 7) ii. (−3, 5), (−1, 7)  iii. (−3, −4), (2, −4)
iv. (−3, −5), (2, −5) v. (4, −2), (4, −3)  vi. (−2, 4), (−2, 3)

vii. (−2, 1), (−2, 0) viii. (−3, 5), (−3, 4)  ix. (2, 5), (2, −4)

x. (2, −4), (4, −2) xi. (2, −4), (4, −3) xii. (4, -2), (4, 7)
xiii. (4, 7), (−1, 7) xiv. (−3, 2), (2, 2)

Imcrc q~XþÀ`m OmoS>tZm gai aofoÀ`m gmhmæ`mZo gma»`m AmcoImV OmoS>m.

Vwåhmcm AmíM ©̀MH$sV H$aUmar AmH¥$Vr ̀ oVo, Vr H$m` Amho?

(1, 0)  (0.9) ;  (2, 0) (0, 8);  (3, 0) (0, 7);  (4, 0) (0, 6);

(5, 0) (0.5);  (6, 0) (0, 4);  (7, 0) (0, 3);  (8, 0) (0, 2) ;  (9, 0) (0, 1).
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 H¥$Vr
h¡Ðm~mX, Z{d {X„r, MoÞwa, Am{U {demImnQ²Q>Z_ Ë`mÀ`m aoImd¥Îm Am{U A§úmm§déZ

½cmo~cda Ë`m§À`m ñWmZmMm Aä`mg H$é `m.

g¥OZmË_H$ H$m`©g¥OZmË_H$ H$m`©g¥OZmË_H$ H$m`©g¥OZmË_H$ H$m`©g¥OZmË_H$ H$m`©
EH$m AmcoImÀ`m H$mJXmda Imcrc q~XþÀ`m OmoS>çm Aúmm§da {dñWmnZ H$am

Am{U Ë`m§Zm aofoÀ`m gmhmæ`mZo OmoS>m.

(1, 0)  (0.9) ;  (2, 0) (0, 8);  (3, 0) (0, 7);  (4, 0) (0, 6);

(5, 0) (0.5);  (6, 0) (0, 4);  (7, 0) (0, 3);  (8, 0) (0, 2) ;  (9, 0) (0, 1).

darc q~XþMm dmna H$éZ  {MÌ nwU© H$am. Vwåhmcm H$m` {XgwZ `Vo?

AmnU H$m` MMm© Ho$cr?
 • àVcmV q~XþMo {ZíMV ñWmZ Xe©{dÊ`mgmR>r AmnUmg XmoZ gwMH$m§Mr JaO Amho.

 • àVcmVrc q~Xþ qH$dm dñVwg XmoZ c§~ aofoÀ`m gmhmæ`mZo {ZíMrV Ho$ë`m OmVo.
Ë`mn¡H$s EH$ AS>dr  (X-Aúm) Am{U Xþgar C^r aofm (Y-Aúm) Amho.

 • àVcmVrc q~XþZm  ‘x’ Am{U ‘y’ {ZX}eH$mÀ`m énmV Xe©{dë`mg Ë`mcm H$mV}er`Z
{ZX}eH$ åhUVmV.

 • A§úmmÀ`m N>oXZ q~Xþg Ama§̂ qdXþ åhUVmV.
 • H«$_rH$ OmoS>r (x, y) hr H«$_rH$ OmoS>r (y, x) noúmm doJir Amho.
 • X-Aúmmcm y = 0 `m g_rH$aUmZo Xe©{dVmV.
 • Y-Aúmmcm x = 0 `m g_rH$aUmZo Xe©{dVmV.

_|XþMr J§_V_|XþMr J§_V_|XþMr J§_V_|XþMr J§_V_|XþMr J§_V
 Imcrc H$moS>̀ mH$S>o nhm Vwåhmcm J§_V {XgwZ òB©c.

12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345

12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345
12345

Imcrc {Z`_mdéZ nm§T>è`m H$mS>©Mm
VwH$S>m H$mù`m H$mS>©À`m VwH$S>çmÀ`m OmJr
R>odcm nm{hOo (1) gma»`m a§JmMo VwH$S>o
EH$_oH$m§da CS>r _mé Z ò(2) EH$ VwH$S>m
EH$mMdoir, EH$mM OmJr, ~Xccr
nm{hOo. Va ~Xcë`mZrMr H$_rV H$_r

g§»`m H$mT>m. ~Xccocr H$_rV H$_r g§»`m 15 Amho. Vwåhr Ë`mg ì`dñWrV nUo H$é eH$Vm
H$m? Ioi Mm§Jcm _OoXma ~ZÝ`mgmR>r H$mS>m©À`m VwH$S>çmMr g§»`m dmT>dm.
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6.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

ImcÀ¶m gmaIo àíZ Amnë¶mcm Zoh‘r ¶oV AgVmV.
(i) Oa nmM noZMr qH$_V 60 én ò Va EH$m noZMr qH$_V _m{hV H$am.
(ii) EH$m g§» òV 7 {_i{dco AgVm 51 {_iVo Va Vr g§»`m H$moUVr?

g§X ©̂ (i) _Ü ò noZMr qH$_V _m{hV Zmhr. g§X ©̂  (ii) _Ü ò g§»`m _m{hV Zmhr, ̀ m gmaIo
àíZ Vwåhr H$go gmoS>dmc? _m{hV Zgcoë`m amergmR>r x, y qH$dm z KoVmo Am{U Ë`m g§X^m©gmR>r
g_rH$aU {c{hVmo.

g§X ©̂ (i) gmR>r, AmnU {chþ eH$Vmo,
5 ×  EH$m noZMr qH$_V = 60

Oa EH$m noZMr qH$_V  y  Agoc,
Va 5 y = 60

AmVm ho  y gmR>r gmoS>dm.
`m gmaIoM g§X ©̂ (1) gmR>r AmnU g_rH$aU {chþ eH$Vmo Am{U AZAmoiIr g§»`m

_m{hV H$é eH$Vmo. Aem àH$maMo g_rH$aUo ho aofr` g_rH$aUo hmoV.

EH$m Mc amerVrc aofr` g_rH$aUmMo CXmhaUo x + 3 = 0, x + 3 = 0 Am{U  2 x
+ 5 = 0 Aem g_rH$aUmMo gmoS>dUwH$ A{ìXVr` AgVo ho Vwåhmcm gwÜXm _m{hV Amho. g§»`m
aofoda gmoS>dUwH$ H$go Xe©dmdo `mMo gwÜXm Vwåhr AmR>dU H$am.

XmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUo0606060606

g§X ©̂ (2) Mo gmoS>dUwH$ A{V\$ Zo `m àH$mao Xe©{dcr.

0 10 -10 20 30 40 50-20 
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6.2 XmoZ McamerVrc aofr` g_rH$aUo
AmVm Imcrc g§X^© {dMmamV KoD$ `m.AmVm Imcrc g§X^© {dMmamV KoD$ `m.AmVm Imcrc g§X^© {dMmamV KoD$ `m.AmVm Imcrc g§X^© {dMmamV KoD$ `m.AmVm Imcrc g§X^© {dMmamV KoD$ `m.
EH$m {Xder H$mì`m {VÀ`m dS>rcmgmo~V XþH$mZmV Jocr.

Vr 4 døm Am{U 2 noZr {dH$V KoVë`m. {VÀ`m dS>rcm§Zr `m
gmR>r XþH$mZXmamcm 100 én ò {Xco.

H$mì`m cm dhr Am{U noZMr qH$_V _m{hV ZìhVr.
AmVm Vwåhr `m _m{hVrcm g_rH$aUmÀ`m énmV ì`º$ H$é
eH$Vm H$m?

òWo EH$m noZ Am{U dhrMr qH$_V AZmoiIr
Amho. åhUOoM òWo XmoZ amer AkmV AmhoV. Ë`m§Zm
Xe©{dÊ`mgmR>r g_Om x Am{U y Mm dmna H$é `m.
åhUwZ EH$m d{hMr qH$_V x én ò Am{U EH$m noZMr
qH$_V y én ò
darc _m{hVrcm AmnU g_rH$aUmÀ`m énmV Xe©dw
eH$Vmo. 4 x + 2 y = 100,

g_rH$aUmV  x Am{U  y  Mo KmVm§H$mMo {Z[aúmU Vyåhr H$ocoV H$m?
Aem àH$mao ‘x’ Am{U ‘y’ McmV darc g_rH$aU aofr` énmV Amho.
Oa EH$m a ofr` g_rH$aUmV Xm oZ Mc AgVrc Va Ë`mcm Xm oZ McOa EH$m a ofr` g_rH$aUmV Xm oZ Mc AgVrc Va Ë`mcm Xm oZ McOa EH$m a ofr` g_rH$aUmV Xm oZ Mc AgVrc Va Ë`mcm Xm oZ McOa EH$m a ofr` g_rH$aUmV Xm oZ Mc AgVrc Va Ë`mcm Xm oZ McOa EH$m a ofr` g_rH$aUmV Xm oZ Mc AgVrc Va Ë`mcm Xm oZ Mc

amerVrc aofr` g_rH$aUo åhUVmV.amerVrc aofr` g_rH$aUo åhUVmV.amerVrc aofr` g_rH$aUo åhUVmV.amerVrc aofr` g_rH$aUo åhUVmV.amerVrc aofr` g_rH$aUo åhUVmV.
åhUOoM 4x + 2y = 100 ho XmoZ Mc amerVrc aofr` g_rH$aUmMo CXmhaU hmò . ho

gmYaUVm: ‘x’ Am{U ‘y’. `m Mc amerZo Xe©{dVmV.nU BVa Aúma gwÜXm dmné eH$Vmo.

p + 3q = 50, 3u 2v 11,+ =  s t 5
2 3

− =  Am{U 3 5x 7y= −  ho XmoZ McamerVrc

aofr` g_rH$aUmMo CXmhaUo hmò .
darc g_rH$aUm§Zm Vwåhr AZwH«$_o  p + 3q - 50 = 0, 3u 2v 11 0,+ − =

s t 5
2 3

− =  Am{U 5x 7y 3 0− − =  `m àH$mao nU R>oD$ eH$Vmo `mMr Zm|X ¿`m.
åhUwZ  x, y `m XmoZ McamerVrc aofr` g_rH$aUmMo gm_mÝ` én ax + by + c = 0

òWo  a, b, c ho dmñVd g§»`m Am{U  a, b EH$XmM ewÝ` ZgVmV.
CXmhaU-1: g{MZ Am{U ghdmJ ̀ m§Zr EH$Ì 137 Ymdm Ho$ë`mV ̀ m _m{hVrcm g_rH$aUmÀ`m
énmV ì`º$ H$am.
gmoS>dUwH$ : g_Om g{MZ Zo Hoo$coë`m Ymdm ‘x’  Am{U ghdmJ Zo Ho$coë`m Ymdm ‘y’ .
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Va darc _m{hVr g_rH$aUmMm énmV
x + y = 137

CXmhaU2. ho_mMo d` _oarÀ`m d`mnoúmm 4 nQ>rZo OmñV Amho. `m _m{hVrc Xe©{dÊ`mgmR>r
XmoZ McmamerVrc aofr` g_rH$aUmV {chm.
gmoS>dUwH$: g_Om ho_mMo d`  ‘x’ df© Am{U _oarMo  ‘y’ df©

Oa _oarMo d`  y Va ho_mMo d` ‘4y’.

{Xcoë`m _m{hVr Zwgma x = 4y

⇒  x −  4y = 0 ({H$Vr?)

CXmhaU 3: EImXr g§»`m, Á`m g§»`mMo CcQ>o Ho$ë`mZ§Va {_imcoë`m g§»`m noúmm 27 Zo
OmñV Amho. Oa Ë`mMm EH$_ ñWmZMm A§H$ Am{U Xh_ ñWmZMm A§H$ AZwH«$_o  x Am{U  y
Agoc Va `m {dYmZmcm Xe©{dUmar aofr` g_rH$aU {chm.
gmoS>dUwH$: EH$_ ñWmZMm A§H$  x Am{U Xh_ ñWmZMm A§H$ y Xe©dV Agoc Va Vr g§»`m  10y
+ x

Oa AmnU A§H$mMr AXcm ~Xc Ho$cr Va Z{dZ g§»`m 10x + y Agw eH$Vo (XmoZ A§H$s
g§»`m _Yrc A§H$mÀ`m ñWmZ {H$_VrMr AmR>dU H$am)

åhUwZ {Xcoë`m {dYmZm Zwgma
(XmoZ A§H$s g§»`m)- (A§H$ CcQ>o Ho$ë`mZ§Va {_imcocr g§»`m)=27

åhUOoM10y + x −  (10x + y) = 27
⇒ 10y + x −  10x −  y −  27 = 0
⇒    9y −  9x −  27 = 0
⇒ y – x – 3  = 0
⇒   x −  y + 3 = 0 ho AnoúmrV g_rH$aU hmò .

CXmhaU 4: Imcrc àË òH$ g_rH$aUmcm ax + by + c = 0 À`m énmV ì`º$ H$am. Am{U a,
b Am{U c À`m {H$_Vr H$mT>m.

i) 3x + 4y = 5 ii) x − 5 = 3y

iii) 3x = y iv)
x y 1
2 2 6

+ =

v) 3x − 7 = 0
gmoS>dUwH$ : (i) 3x + 4y = 5 cm

3x + 4y − 5 = 0.{chþ eH$Vmo.
`oWo a = 3, b = 4 Am{U c = −5.
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(ii) x − 5 = 3y  cm

1.x − 3y − 5 = 0 {chþ eH$Vmo.

`oWo a = 1, b = − 3  Am{U c = −5.

(iii)  3x = y  g_rH$aU

3x − y + 0 = 0 {chþ eH$Vmo.

`oWo  a = 3, b = −1 Am{U c = 0.

(iv) + =
1

2 2 6
x y

 g_rH$aUmcm

1 0
2 2 6

+ − =
x y  {chþ eH$Vmo.

1 1,
2 2

= =a b   Am{U 
1

6
−

=c

(v)  3x − 7 = 0 g_rH$aUmcm

3x + 0. y − 7 = 0 {chþ eH$Vmo.
a = 3, b = 0; c = −7

CXmhaU5: Imcrc àË òH$mcm ax + by + c = 0 À`m énmV {chm. Am{U a, b Am{U c À`m
qH$_Vr _m{hV H$am.

i) x = −5

ii) y = 2

iii) 2x = 3

iv) 5y = −3SCERT T
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gmoS>dUwH$:

H«$.g.   {Xcoco g_rH$aUH«$.g.   {Xcoco g_rH$aUH«$.g.   {Xcoco g_rH$aUH«$.g.   {Xcoco g_rH$aUH«$.g.   {Xcoco g_rH$aU ax + by + c = 0 a, b, c À`m qH$_VrÀ`m qH$_VrÀ`m qH$_VrÀ`m qH$_VrÀ`m qH$_Vr
_Ü`o ì`º$_Ü`o ì`º$_Ü`o ì`º$_Ü`o ì`º$_Ü`o ì`º$

a b c

1 x = −5 1.x + 0.y + 5 = 0 1 0 5

2 y = 2 0.x + 1.y − 2 = 0 0 1 −2

3 2x = 3 --- --- --- ---

4 5y = −3 ---- ---- --- ---

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

1. Imcrc aofr` g_rH$aUmZm ax + by + c = 0 À`m énmV ì`º$ H$am. Am{U àË òH$
g§X^m©V  a, b, c À`m qH$_Vr Xe©dm?

i) 3x + 2y = 9 ii)  −2x + 3y = 6 iii)  9x − 5y = 10

iv) − −
x y 5
2 3

 = 0 v)  2x = y

Aä`mg 6.1Aä`mg 6.1Aä`mg 6.1Aä`mg 6.1Aä`mg 6.1
1 . Imcrc aofr` g_rH$aUmZm  ax+by+c=0 À`m énmV ì`º$ H$am Am{U

àË òH$ g§X^m©V  a, b ,c À`m qH$_Vr Xe©dm?
i) 8x + 5y −  3 = 0 ii) 28x −  35y = − 7 iii)  93x = 12 −  15y

iv) 2x = − 5y v)  7
3 4

+ =
x y

 vi)  
−

=
3

2
y x

vii) 3 5 12x y+ =

2 . Imcrc àË òH$mcm ax + by + c = 0 À`m énmV {chm A[U a, b Am{U c À`m qH$_Vr
_m{hV H$am.

i)  2x = 5   ii)  y −  2 = 0 iii)  = 3
7
y

iv)  
−

=
14

13
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3. Imcrc {dYmZm§Zm XmoZ McamerVrc aofr` g_rH$aUmV ì`º$ H$am.
(i) XmoZ g§»`mMr ~oarO 34 Amho.
(ii) ~m°cnoZ Mr qH$_V emB©À`m noZÀ`m {H$_VrÀ`m AÜ`mªnoúmm 5 Zo H$_r Amho.
(iii) qgYwÀ`m JwUmÀ`m XþnQ>rnoúmm 10 Zo OmñV JwU ^mJ©drZo {_imë`m.
(iv) EH$m noÝgrcMr qH$_V 2 én ò Amho Am{U EH$m~m°cnoZMr qH$_V 15 én ò Amho.

{ecm Zo IaoXr Ho$coë`m noÝgrc Am{U noZrgmR>r 100 én ò MwH$Vo Ho$co.
(v) àYmZ_§Ìr gmø{Z{Y gmR>r 9 ì`m dJm©Vrc `m_rZr Am{U \$mVr_m XmoKrZr {_iwZ

200 én ò {Xco.
(vi) EH$m g§» òVrc A§H$mMr AXcm ~Xc Ho$cr AgVm Ë`m g§»`mMr ~oarO 121 hmoVo

( Oa EH$_ ñWmZMm A§H$ ‘x’ Am{U Xh_ ñWmZmMm A§H$ ‘y’ )

6.3 XmoZ McamerVrc aofr` g_rH$aUmMo gmoS>dUwH$6.3 XmoZ McamerVrc aofr` g_rH$aUmMo gmoS>dUwH$6.3 XmoZ McamerVrc aofr` g_rH$aUmMo gmoS>dUwH$6.3 XmoZ McamerVrc aofr` g_rH$aUmMo gmoS>dUwH$6.3 XmoZ McamerVrc aofr` g_rH$aUmMo gmoS>dUwH$

EH$ McamerVrc aofr` g_rH$aUmMo A{ÛVr` CH$c AgVo. ho Vwåhmcm _m{hV Amho.

 3x −  4 = 8 `m g_rH$aUmMo CH$c H$m` Amho?

 3x −  2y = 5 ho g_rH$aU {dMmamV KoD$

XmoZ McamerVrc ̀ m aofr` g_rH$aUmÀ`m ~m~VrV AmnU H$m` gm§Jw eH$Vmo? gmoS>dUwH$m
_Ü ò Amnë`mcm \$º$ EH$M {H$_V {_iVo. H$m qH$dm AZoH$ {_iVmV H$m? Mcm ñnîQ> H$é.

`m g_rH$aUmMo gmoS>dUwH$ x = 3 Ago Vwåhr åhUw eH$Vm H$m?

Mcm VnmgUr H$é `m. Oa g_rH$aUmV  x = 3 AmnU à{VúmonrV Ho$cmo.

3 (3) − 2y = 5

      9 − 2y = 5

åhUOoM {Xcoë`m g_rH$aUmMo CH$c$ AOwZ AmnU _m{hV Ho$coco Zmhr. åhUwZ CH$c _m{hV
H$aÊ`mgmR>r  ‘x’ À`m qH$_Vr ~amo~a Amnë`mcm ‘y’ À`m qH$_VrMr nU JaO Amho. darc g_rH$aUmdéZ
AmnU y Mr qH$_V _m{hV H$é eH$Vmo. 9 − 2y = 5. ⇒   2y = 4 qH$dm y = 2

 x = 3 Am{U y = 2 ̀ m  ‘x’ Am{U y À`m qH$_Vr 3x −  2y = 5 ̀ m g_rH$aUmcm nwU© H$aVmV.
AemàH$mao XmoZ McmamerVrc g_rH$aU nwU© H$aÊ`mgmR>r Amnë`mcm XmoZ {H$_VrMr Amdí`H$Vm
Amho. EH$  ‘x’ Mr qH$_V Am{U Xþgar y  Mr {H$§_V.
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9 , 0
4

⎛ ⎞
⎜ ⎟⎝ ⎠

åhUwZ XmoZ McamerVrc aofr` g_rH$aUmcm nwU© H$aÊ`mgmR>r ‘x’ Am{U ‘y’ À`m qH$_VrÀ`m
H$moUË`mhr OmoS>rcm Ë`m g_rH$aUmMr gmoS>dUwH$ åhUVmV.

3x −  2y = 5  Mr CH$c$ x = 3, y = 2 Amho ho Amnë`m {Z[aúmUmV Amco Amho. `m
gmoS>dUwH$scm OmoS>rÀ`m H«$_mV(3, 2) Ago {c{hco OmVo. gwédmVrc ‘x’ Mr qH$_V Am{U §ZVa  ‘y’
Mr qH$_V {c{hë`m OmVo. g_rH$aUmgmR>r AmUIr BVa H$moUVo Var CH$c Amho H$m? Vw_À`m
AmdS>rZo EH$ qH$_V ¿`m. g_Om x = 4 ¿`m. Am{U Vr qH$_V 3x - 2y = 5 `m g_rH$aUmV
à{VúmonrV H$am. Va g_rH$aU  12 −  2y = 5 Ago ~ZVo. Oo EH$m Mcm amerVrc g_rH$aU
Amho. `mcm gmoS>{dë`m Z§Va

−
= =

12 5 7y
2 2  ,   åhUwZ  ⎛ ⎞

⎜ ⎟⎝ ⎠
74,
2

 ho 3x − 2y = 5 Mo BVa CH$c Amho.

 3x − 2y = 5 gmR>r Vwåhr AmUIr H$mhr CH$c _m{hV H$é eH$Vm H$m? VnmgUr H$am. (1, −1) ho CH$c
Amho H$m?

Aem àH$mao XmoZ Mc amerVrc aofr` g_rH$aUmgmR>r AmnU AZoH$ CH$c _m{hV H$é eH$Vmo.
gwMZm: XmoZ CH$c {_i{dÊ`mMm gmonm àH$ma åhUOo x = 0 R>odm Am{U g§~§YrV  ‘y’ Mr

qH$_V {_idm. `mM à_mUo y = 0 R>odwZ g§~§YrV  ‘x’ Mr qH$_V _m{hV H$é eH$Vmo.

à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
darc g_rH$aUmgmR>r CH$cÀ`m {H$_VtÀ`m 5 OmoS>çm _m{hV H$am

CXmhaU 6:  4x + y = 9 À`m Mma doJdoJù`m CH$c _m{hV H$am(Vº$m nwU© H$am)
CH$c$:

H«$.g x qH$dm y  Mcm Xþgè`m McamerMr qH$‘V CH$c
gmR>r {ZdS>cocr
 qH$_V

1 . x = 0 4x + y = 9 ⇒  4 ×  0 + y = 9 (0,9)
                          ⇒  y = 9

2. y = 0 4x + y = 9 ⇒  4x + 0 = 9
⇒  4x = 9
⇒  x = 9/4

3 . x = 1 4x + y = 9 ⇒  4 ×  1 + y = 9
⇒  4 + y = 9                    ——
⇒  y = 5

4 . x = − 1 ——— ( − 1, 13)

∴  darc g_rH$aUmgmR>r (0, 9), 
9 , 0
4

⎛ ⎞
⎜ ⎟⎝ ⎠ , (1, 5) Am{U ( − 1, 13) ho H$mhr CH$c AmhoV.
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CXmhaU-7:  x + 2y = 4 `m g_rH$aUmMo Imcrc n¡H$s H$moUVo CH$c Amho `mMr VnmgUr H$am
(VŠVm nwU© H$am)

i) (0, 2) ii) (2, 0) iii)  (4, 0) (iv)  −( 2 , 3 2 )

v) (1, 1) vi) ( − 2, 3)

gmoS>dUwH$: Ooìhm AmnU {Xcoë`m g_rH$aUmV {H$_VrMr OmoS>r à{VúmnrV Ho$cmo Am{U Oa
Amnë`mcm LHS = RHS {_imco Vo CH$c AgVo.

 x + 2y = 4 ho {Xcoco g‘rH$aU Amho.

H«$.g. {H$_VrMr           LHS Mr      RHS Mr    LHS Am{U
OmoS>r       qH$_V   qH$_V      RHS _Yrc

   g§~§Y

1. (0, 2) x + 2y  = 0 + (2 ×  2)     ∴LHS=RHS ∴(0, 2) ho
            = 0 + 4 = 4      4 CH$c Amho.

2. (2, 0) x + 2y  = 2 + (2 ×  0)           ...... (0, 2) ho
            = 2 + 0 = 2     4  CH$c Zmhr

3. (4, 0) x + 2y = 4 + (2 ×  0)

           = 4 + 0 = 4     4      LHS = RHS    ___

4. ( 2, 3 2)− x + 2y = 2 2( 3 2)+ − −( 2, 3 2)

           = −2 6 2       LHS ≠ RHS ho

           = 5 2− ___ CH$c Zmhr
5. (1, 1) ___    4      LHS ≠ RHS (1, 1) ho

CH$c Zmhr
6. ___ x + 2y = − 2 + (2 ×  3) (−2, 3)ho

           = − 2 + 6 = 4     4      LHS = RHS CH$c$ Amho

CH$c

Amho/Zmhr
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CXmhaU-8: Oa5x − 7y = k, `m g_rH$aUmMr CH$c$  x = 3, y = 2 Va k Mr qH$_V _m{hV H$am
Am{U n[aUm_r g_rH$aU {chm.
gmoS>dUwH$: Oa x = 3, y = 2 ho 5x − 7y = k

g_rH$aUmMo CH$c Agoc Va 5 ×  3 − 7 ×  2 = k
                      ⇒  15 – 14 = k

                           ⇒   1 = k
                             ∴  k = 1

    5x −  7y = 1 hm n[aUm_r g_rH$aU Amho.
CXmhaU-9: Oa 5x + 3y − 7 = 0 `m g_rH$aUmMr CH$c x = 2k + 1 Am{U y = k Agoc Va k Mr
qH$_V _m{hV H$am.
gmoS>dUwH$: 5x + 3y − 7 = 0 `m g_rH$aUmMr CH$c x = 2k + 1 Am{U y = k {Xcocr Amho. Va x
Am{U y À`m qH$_Vr g_rH$aUmV à{VúmoVrV H$éZ

⇒  5(2k + 1) + 3k – 7 = 0

⇒  10k + 5 + 3k −  7 = 0

⇒  13k −  2 = 0 (ho EH$m McamerVrc aofr` g_rH$aU Amho)
⇒  13k = 2

 ∴ k =  
2

13

Aä`mg - 6.2Aä`mg - 6.2Aä`mg - 6.2Aä`mg - 6.2Aä`mg - 6.2

1. Imcrc àË òH$ g_rH$aUmMo {VZ doJdoJio CH$c _m{hV H$am?
i) 3x + 4y = 7 ii)  y = 6x iii) 2x −  y = 7

 iv) 13x −  12y = 25 v) 10x  + 11y = 21 vi)  x + y = 0

2. Imcrc aofr` g_rH$aUmMo Oa (0, a) Am{U (b, 0) CH$c Agoc Va  ‘a’ Am{U ‘b’ Mr
qH$_V _m{hV H$am.

i) 8x −  y = 34 ii)  3x = 7y −  21 iii)  5x −  2y + 3 = 0

3.  2x −  5y = 10 `m g_rH$aUmMo Imcrc n¡H$s H$moUVo CH$c Amho. VnmgUr H$am.

i) (0, 2) ii) (0, –2)         iii)  (5, 0) iv)  (2 3, 3)− v)  
1 , 2
2

⎛ ⎞
⎜ ⎟⎝ ⎠

4. 2x + 3y = k `m g_rH$aUmMr CH$c Oa x = 2, y =1  Agoc Va  k Mr qH$_V _m{hV
H$am. Am{U n[aUm_r g_rH$aUmMo XmoZ CH$c _m{hV H$am.
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1
2
3
4
5

0 1 2 3 4 5−1−2−3
−1

−3
−2

A(0, 4)

C(1, 2)

B(2, 0)

D(3, −
2)

−4

−4 6 7 X

6
Y

X'

Y'

5. 3x – 2y + 6 = 0 ̀ m g_raH$UmV CH$c Oa  x = 2 – α  Am{U y = 2 + α  Agoc Va ‘ α ’Mr
qH$_V _m{hV H$am Am{U n[aUm_r g_rH$aUmMo {VZ CH$c _m{hV H$am.

6. 3x + ay = 6 `m g_rH$aUmMr CH$c Oa x = 1, y = 1  Agoc Va  ‘a’ Mr [H§$_V _m{hV
H$am.

7. XmoZ Mc amerVrc doJdoJio nmM aofr` g_rH$aUo {chm. Am{U Ë`m àË òH$mgmR>r VrZ
-VrZ CH$c _m{hV H$am.

6.4 XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI6.4 XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI6.4 XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI6.4 XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI6.4 XmoZ McamerVrc aofr` g_rH$aUmMo AmcoI
XmoZ McamerVrc àË òH$ g_rH$aUmcm ~aoMeo CH$c AgVmV ho AmnU {eH$co AmhmoV.

aofr` g_rH$aUmMo Oa AmnU g§̂ mì` gmoS>dUwH$ KoVë`m Va Ë`m§Zm AmnU AmcoIm da Xe©dw
eH$Vmo H$m? CH$cMr àË òH$ OmoS>r dmñV{dH$ g§»`m Amho Am{U AmcoImda Ë`mcm EH$ q~Xþ
åhUwZ ì`º$ H$é eH$Vmo. ho Amnë`mcm _m{hV Amho

 4 = 2x + y `m XomZ McamerVrc aofr` g_rH$aU {dMmamV KoD$ `mcm. y = 4 −  2x.
åhUwZ gwÜXm ì`º$ H$é eH$Vmo. `m g_rH$aUmgmR>r x À`m {d{eð> {H$_Vr gmR>r ‘y’ Mr qH$_V
AmnU _m{hV H$é eH$Vmo. CXm. Oa x = 2 Va y = 0.  åhUwZ (2, 0)  ho CH$c Amho. `màH$mao
AmnU ~aoMeo CH$c _m{hV H$é eH$Vmo. x À`m qH$_Vr À`mImcr Ë`m§À`m g§~§YrV ‘y’Mr
qH$_V {chV gd© CH$c Imcrc VŠË`mV {chm

CH$cmMm Vº$mCH$cmMm Vº$mCH$cmMm Vº$mCH$cmMm Vº$mCH$cmMm Vº$m
x y = 4 –  2x (x, y)
0 y = 4 – 2(0) = 4 (0, 4)
2 y = 4 – 2(2) = 0 (2, 0)
1 y = 4 – 2(1) = 2 (1, 2)
3 y = 4 – 2(3) = –2 (3, –2)

x À`m àË`oH$ qH$_VrgmR>r
{VWo y Mr EH$ [H§$_V Amho ho
AmnU nm{hcmo. x- Aúmmda X Mr
qH$_V Am{U y-qH$_VY Aúmmda KoD$
`m. AmcoImda (0, 4), (2, 0),
(1, 2) Am{U (3, -2) ho {~§Xþ ñWmnw
`m. `mn¡H$s Oa H$moUË`mhr XomZ
q~X þcm AmnU Om oS >cm o  Va
Amnë`mcm EH$ gai aofm AD
{_iVo.

BVa gd© CH$c aofm AB da AmhoV H$m?
(4,– 4) hm aofodaMm BVa q~Xþ KoD$. ho CH$c
Amho H$m?

Oa   x = 0;

      y = 4 - 2x = 4 - 2(0)=4

Oa   x = 2

      y = 4 - 2(2) = 0

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 1 EH$H$
Y-Aúmmda : 1 go._r. = 1 EH$H$
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AD daMo H$moUVohr q~Xþ ¿`m Am{U VnmgUr H$am H$s Ë`mMo {ZX}em§H$ g_rH$aUmcm nwU©
H$aVmV H$r ZmhrV?

AmVm, aofm AD daMo (1, 1) q~Xþ ¿`m. ho g_rH$aUmcm nwU© H$aVmV H$m?
 AD da Vwåhr Ago q~Xþ _m{hV H$é eH$Vm H$m Oo g_rH$aUmcm nwU© H$aV Zmhr.

Amnë`m {Z[aúmUmMr `mXr H$é `m.Amnë`m {Z[aúmUmMr `mXr H$é `m.Amnë`m {Z[aúmUmMr `mXr H$é `m.Amnë`m {Z[aúmUmMr `mXr H$é `m.Amnë`m {Z[aúmUmMr `mXr H$é `m.
1. aofr` g_rH$aUmMr àË òH$ CH$c

Ë`m g_rH$aUmÀ`m aofodaMo q~Xþ
AgVmV.

2. `m aofodaMo àË`oH$ q~Xþ aofr¶
g_rH$aUmMr CH$c Amho.

3. g_rH$aUmMr CH$c Z H$aUmao
H$moUVohr q~Xþ `m aofoda ZgVmV.

4. g_rH$aUmÀ`m CH$cÀ`m q~XþÀ`m
g_wh åhUOo AmcoI  hmò
XmoZ McamerVrc aofr` g_rH$aUmMo AmcoImìXmao Xe©dUwH$ EH$m gai aofm AgVo ho

Amnë`m cúmmV Amco Agoc AemàH$mao  ax + by + c = 0(a Am{U b ewÝ` ZgVmV.) cm XmoZ
Mc amerVrc aofr` g_rH$aU åhUVmV.

6.4.1 aofr` g_rH$aUmMo AmcoI H$go H$mT>mdo?6.4.1 aofr` g_rH$aUmMo AmcoI H$go H$mT>mdo?6.4.1 aofr` g_rH$aUmMo AmcoI H$go H$mT>mdo?6.4.1 aofr` g_rH$aUmMo AmcoI H$go H$mT>mdo?6.4.1 aofr` g_rH$aUmMo AmcoI H$go H$mT>mdo?

nm`è`mnm`è`mnm`è`mnm`è`mnm`è`m :

1 . aofr` g_rH$aU {chm.
2 . {Xcoë`m g_rH$aUmV x = 0 R>odm Am{U Ë`mÀ`m g§~§YrV y Mr qH$_V _m{hV H$am.
3 . {Xcoë`m g_rH$aUmV y = 0 R>odm Am{U Ë`m§À`m g§~§YrV ‘x’ Mr qH$_V _m{hV H$am.
4 .  x À`m qH$_Vr {chm Am{U Ë`mÀ`m g§~YrV y À`m qH$_Vr {chm. x Am{U y Mo {ZX}em§H$

(x, y) À`m énmV {chm.
5 . AmcoI H$mJXmda q~Xþ ñWmnm.
6. `m q~XwZm OmoS>m.

Aem àH$mao XmoZ Mc amer ‘Yrc aofr¶ g‘raH$UmMo AmcoImda H$mT>cocr aofm
AgVo.H$mT>cocr aofm ~amo~a Amho H$s, Zmhr ¶mMr VnmgUr gmR>r XmoZ {~§Xþ À¶m OmoS>çmnoúmm
OmñV {~X§þÀ¶m OmoS>çm KoVë¶mVa Mm§Jco amhVo. {Xcoë¶m g‘rH$aUmMo BVa CH$c ‘m{hV
H$aÊ¶mgmR>r  ‘x’ doJdoJù¶m qH$‘Vr àVoúmonrV H$am Am{U‘y’ g§~§YrV qH$‘V ‘m{hV H$am.
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à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.
EH$ AmcoImMm H$mJX ¿`m. Ë`mda (2,4) q~Xþ ñWmnm Am{U Ë`m_YwZ OmUmar

EH$ aofm H$mT>m. AmVm Imcrc àíZm§Mr CÎmao Úm.
1 . (2, 4) q~XþVwZ OmUmar AOwZ H$mhr aofm Vwåhr H$mTw> eH$Vm H$m?
2 . Aem {H$Vr aofm Vwåhr H$mTw> eH$Vm?
3. (2, 4) `m CH$cgmR>r XmoZ McamerVrc {H$Vr aofr` g_rH$aUo AñVrËdmV

AmhoV?
CXmhaU-10:  y −  2x = 4  `m g_rH$aUmMo AmcoI H$mT>m Am{U Imcrc àíZm§Mo CÎmao Úm.

(i) aofoda (2, 8) ho q~Xþ AmhoV H$m? (2, 8) ho g_rH$aUmMr CH$c Amho H$m? g_rH$aUmV
(2, 8) à{VúmonrV H$éZ VnmgUr H$am.

(ii) aofoda (4, 2) ho q~Xþ AmhoV H$m?(4, 2) ho g_raH$UmMr CH$c Amho H$m? ~¡{OH$ nÜXVrZo
gwÜXm VnmgUr H$am.

(iii) AmcoImdéZ g_rH$aUmMo AmUIr VrZ CH$c _m{hV H$am Am{U Ago {VZ CH$c _m{hV
H$am Oo Zmhr Amho.

gmoS>dUwH$: {Xcoco  y −  2x = 4    ⇒  y = 2x + 4

              CH$cMm Vº$m
x y = 2x + 4 (x, y) {~§Xþ
0 y = 2(0) + 4 = 4 (0, 4) A(0, 4)

-2 y = 2(–2)+4 = 0 (–2, 0) B(–2, 0)

1 y = 2(1) + 4 = 6 (1, 6) C(1, 6)

AmcoI H$mJXmda A, B Am{U C ho q~Xþ ñWmnm Am{U Ë`m§Zm OmoS>m. AmcoImV XmIdcoë`m
à_mUo EH$ aofm BC {_idm.  y − 2x = 4.

(i) AmcoI H$mJXmda (2, 8) q~Xþ ñWmnm. AmcoIm déZ (2, 8) ho q~Xþ aofodaMo AmhoV.
~¡{OH$ nUo VnmgUr : g_rH$aUmV (2, 8) à{VúmonrV H$éZ

LHS = y −  2x = 8 −  2x2 = 8 −  4 = 4 = RHS, åhUwZ (2, 8) ho CH$c Amho.SCERT T
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(ii) AmcoI H$mJXmda (4, 2) q~Xþ ñWmnm. Vwåhmcm Ago {Xgoc H$s, (4, 2) ho {~§Xþ aofoda Zmhr.
~¡{OH$ nUo VnmgUr : {Xcoë`m g_rH$aUmV (4, 2) à{VúmonrV H$éZ

LHS = y −  2x = 2 −  2× 4 = 2 −  8 = − 6 ≠  RHS, åhUwZ (4, 2) ho CH$c Zmhr.
(iii) aofodaMm àË òH$ q~Xþ hm {Xcoë`m g_rH$aUmMm CH$c Amho. ho Amnë`mcm _m{hV Amho.

åhUwZ {Xcoë`m g_rH$aUmMr CH$c åhUwZ aofodaMo H$moUVoOhr {VZ q~Xþ AmnU KoD$ `m.
CXm. (-4, -4). Am{U Amnë`mcm ho gwÜXm _m{hV Amho H$s, aofoda Zgcoco {~§Xþ ho
{Xcoë`m g_rH$aUmMo CH$c$ hmoV Zmhr.åhUwZ AmnU Ago {VZ q~XþÀ¶m OmoS>çm KoD$ Oo
y - 2x = 4  Mo CH$c Zmhr.
CXm. : (i) (1, 5);  ........; .........

CXmhaU-11:  x −  2y = 3 `m g_rH$aUmMo AmcoI H$mT>m.
AmcoImdéZ _m{hV H$é  (i)  (x, y) Mo CH$c òWo x = − 5

                    (ii)  (x, y) Mo CH$c òWo y = 0

     (iii)  (x, y) Mo CH$c òWo x = 0

gmoS>dUwH$: {Xco Amho. x −  2y = 3  ⇒  y = 
x 3

2
−

2

4

6

8

Y

X
86420−2−4−6−8

−2

−4

−6

−8

A(0, 4)

C(1, 6)

B(−2,
0)

(2, 8)

(4,
2)

X'

Y'

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$

SCERT T
ELA

NGANA



XmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUoXmoZ Mc amerVc aofr` g_rH$aUo 137

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

CH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$m

x y = 
x 3

2
−

(x, y) q~Xþ

3 y = 
−3 3
2 =0 (3, 0) A

1 y = 
−1 3
2 = − 1 (1, − 1) B

− 1 y = 
− −1 3

2 = − 2( − 1, − 2) C

AmcoIm H$mJXmda A, B, C {~§Xþ ñWmnm. Am{U Ë`m§Zm OmoS>m. Imcrc AmH¥$VrV XmI{dë`m
à_mUo Amnë`mcm EH$ aofm {_iVo. x − 2y = 3 `m g_rH$aUmMr AnoúmrV AmcoImMr aofm Amho

(i) (x, y) Mo CH$c _m{hV H$aÊ`mgmR>r òWo x = − 5, Amnë`mcm Agm q~Xþ _m{hV H$amdm
cmJUma Omo gai aofoda Amho Am{U Á`mMo x-{ZX}em§H$ ‘ − 5’ Amho. Agm q~Xþ _m{hV
H$aÊ`mgmR>r x = − 5 òWo y-Aúmmcm g_m§Va AgmUmar aofm H$mT>mdr cmJoc. (AmcoImV
Vo S>m°Q>oS> Zo XmI{dco Amho) aofm AmcoImcm ‘P’ q~XþV ôQ>Vo VoWyZ AmnU X-Aúmm cm
g_m§Va AgUmar Xþgar aofm H$mT>m Or Y-AúmmÀ`my = − 4 òWo ôQ>Vo.
  P Mo {ZX}em§H$ = ( − 5, − 4)
x −  2y = 3 aofoda P( − 5, − 4) AmhoV. ho  x −  2y = 3 Mo gmoS>dUwH$ Amho.

(ii) Amnë`mcm (x, y) Mo gmoS>dUwH$ _m{hV H$am`Mo Amho òWo y = 0.

 y = 0 nmgwZ (x, 0)ho q~Xþ X-Aúmmda AmhoV.X-Aúmmda Am{U x −  2y = 3 À`m
AmcoImda Agcoco q~Xþ Amnë`mcm _m{hV H$am`Mo Amho.

2
4

6
8

Y

X
86420−2−4−6−8

−4
−6

−8

A(3, 0)

C(−1, −2) B(1, −1)

P

10

10
−2

D
3

0,
2

−⎛ ⎞
⎜ ⎟
⎝ ⎠

X'

Y'

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$
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AmcoImdéZ (3,0) ho AnoúmrV q~Xþ AmhoV ho ñnï> hmoVo
åhUwZ (3,0) ho CH$c$ Amho.

(iii) (x, y) gmoS>dwUH$ _m{hV H$aÊ`mgmR>r òWo x = 0.

x = 0 ho q~Xþ (0, y) Y- Aúmmda AmhoV. åhUwZ Y-Aúmmda Am{U x −  2y = 3
AmcoImda AgUmao q~Xþ _m{hV H$é.

AmcoIm déZ
30,

2
−⎛ ⎞

⎜ ⎟⎝ ⎠  ho q~Xþ AmhoV åhUwZ ñnï> hmoVo.

Ë`mMr CH$c$ 
30,

2
−⎛ ⎞

⎜ ⎟⎝ ⎠ .

CXmhaU-12: emioV EHw$U 25% _wcr Amho. Am{U ~mH$sMo _wco AmhoV. g_rH$aU V`ma H$am
Am{U `mgmR>r AmcoI H$mT>m. AmcoImMo {Z[aúmU H$éZ Imcrc àíZm§Mo CÎma Úm.

(i) Oa _wctMr g§»`m 25 Agoc
Va _wcm§Mr g§»`m _m{hV H$am.

(ii) Oa _wcm§Mr g§»`m 45 Agoc
Va _wctMr g§»`m _m{hV H$am.

(iii) _wcm§À`m g§»`m gmR>r {VZ
doJdoJù`m qH$_Vr ¿`m. Am{U
_wctMr g§»`m _m{hV H$am. ̀ mM
à_mUo _wctÀ`m g§» ògmR>r {VZ
doJdoJù`m qH$_Vr ¿`m Am{U
_wcm§Mr g§»`m _m{hV H$am.

gmoS>dUwH$: g_Om _wctMr g§»`m ‘x’
Am{U _wcm§Mr g§»`m ‘y’ Va

emioVrc EHw$U {dÚmÏ`mªMr g§»`m = x + y

{Xcoë`m _m{hVr Zwgma

_wctMr g§»`m = {dÚmÏ`m©§À`m 25%

x = 25% Mo (x + y)

  = 
25

100
 Mo (x + y) =  

1
4 (x + y)
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x  =  
1
4 (x + y)

    4x = x + y

    3x = y

AnoúmrV g_rH$aU 3x = y qH$dm 3x - y = 0.

CH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$m
x y = 3x (x, y) q~Xþ
10 30 (10, 30) A

20 60 (20, 60) B

30 90 (30, 90) C

AmcoIm da  A, B Am{U C q~Xþ ñWmnm Am{U Ë`m§Zm OmoS>m. AmH¥$VrV XmI{dë`mà_mUo
Amnë`mcm EH$ aofm {_iVo.

AmcoImdéZ Amnë`mcm _m{hV hmoVo.
(i) Oa _wctMr g§»`m 25 Agoc Va _wcm§Mr g§»`m 75 AgVo.
(ii) Oa _wc§mMr g§»`m 45Agoc Va  _wctMr g§»`m 15 AgVo.
(iii) _wctgmR>r Vwåhr EH$ g§»`m {ZdS>m Am{U Ë`m g§~§YrV _wcm§Mr g§»`m _m{hV H$am.

`mM à_mUo _wcm§gmR>r Vwåhr EH$ g§»`m {ZdS>m Am{U Ë`mg§~§YrV _wctMr g§»`m _m{hV
H$am. òWo Vwåhr g_rH$aU Am{U AmcoImMo [Z[aúmU Ho$co H$m? Oa g_rH$aU y = mx À`m
énmV Agoc Va aofm Ama§̂ q~XþVwZ OmV Amho. òWo m ho dmñV{dH$ g§»`m Oo Ama§̂ {~§XþVwZ
OmV Amho.

40

60
80

806040200−20−40−60−80
−2
−4

−6

−8

A(10, 30)

100

100

20

Y

X

B(20, 60)

C(30, 90)

X'

Y'

‘wc
o

‘wcr

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 20 EH$H$
Y-Aúmmda : 1 go._r. = 20 EH$H$
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CXmhaU-13: Mma aoofr` g_rH$aU {Xcocr AmhoV. àË òH$mMo AmcoI Imcr {Xcoco AmhoV.
{Xcocm AmcoI `mn¡H$s H$moUË`m g_rH$aUmcm Xe©{dVo.
   (i) g_rH$aU

A)  y = x

B)  x + y = 0

C)  y = 2x

D) 2 + 3y = 7x

  (ii) g_rH$aU
A) y = x + 2

B) y = x − 2

C) y = −x + 2

D) x + 2y = 6

gmoS>dUwH$:
(i) AmcoImdéZ (1, −

1) (0, 0) (−1, 1) h o
gma»`mM aofoda AmhoV.
ho AmnU nmhVmo. åhUwZ
AnoúmrV g_rH$aUmMo ho
gmoS>dUwH$ AmhoV. åhUOoM Oa AmnU `m q~XþZm AnoúmrV g_rH$aUmV n«{VúmonrV Ho$co. Va
g_rH$aU nwU© hmoVo. åhUwZ `m q~Xþ OmoS>rZo g_mYmZ hmoUmao g_rH$aU Amnë`mcm _m{hV
H$am`Mo Amho. y = x `m nm{hë`m g_rH$aUmV Oa AmnU(1,-1) à{VúmonrV Ho$cmo Va Vo
g_mYmZ hmoV Zmhr åhUwZ y = x ho AnoúmrV g_rH$aU Zmhr Amho.

x + y = 0 _Ü ò (1,-1) g_rH$aU g_mYmZ hmoVo ho Amnë`mcm _m{hV hmoVo. Xþgè`m
g_rH$aUmcm gd© VrZ q~Xþ g_mYmZ H$aV AmhoV. åhUwZ  x + y = 0 ho AnoúmrV g_rH$aU

4

6
8

86420−2−4−6−8
−2
−4
−6

−8

(2, 0)

10

10

2

Y

X

(0, 2)(−1, 3)

X'

Y'

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$

4
6
8

86420−2−4−6−8
−2
−4
−6
−8

A(1, −
1)

10

10

2

Y

XB(−1, 1)
X'

Y'

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda : 1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$
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AmVm y = 2x Am{U 2 + 3y = 7x ho gwÜXm (1, −1) (0, 0) Am{U(−1, 1) `m q~XþZo g_mYmZ
hmoVmV H$s, `mMr VnmgUr H$am. EH$m hr OmoS>rgmo~V Vo g_mYmZ H$maH$ ZmhrV ho
Amnë`mcm _m{hV hmoVo. åhUwZ Vo AnoúmrV g_rH$aU Zmhr Amho.

(ii) aofodarc (2, 0), (0, 2) Am{U (−1, 3)ho aofodaMo q~Xþ AmhoV. ho gd© q~Xþ n{hë`m Am{U
Xþgè`m g_rH$aUmcm g_mYmZ H$aV Zmhr. {Vgao g_rH$aU y = −x + 2 KoD$ `m.
g_rH$aUmV Oa AmnU VrZ hr q~Xþ à{VúmonrV Ho$co Va Vo gm_mYmZ hmoVo. åhUwZ
y = −x + 2.  ho AnoúmrV g_rH$aU Amho. x + 2y = 6 `m g_rH$aUmcm `m q~Xþ g_mYmZ
H$aVmV H$m? `mMr VnmgUr H$am.
Aä`mg - 6.3Aä`mg - 6.3Aä`mg - 6.3Aä`mg - 6.3Aä`mg - 6.3

1. Imcrc àË òH$ aofr` g_rH$aUmMo AmcoI H$mT>m

i) 2y = −x + 1       ii) –x + y = 6 iii) 3x + 5y = 15 iv)  x y 3
2 3

− =

2 . Imcrc àË òH$ aofr` g_rH$aUmMo AmcoI H$mT>m Am{U Imcrc àíZm§Mr CÎmao Úm.
i) y = x ii) y = 2xiii) y = −2x iv) y = 3x v) y = −3x

i) gd© g_rH$aU y = mx À`m énmV AmhoV H$m?(`oWo mho dmñVd g§»`m Amho)
ii) gd© AmcoI Am§a^q~XþVZ OmVmV H$m?
iii) `m AmcoImdéZ Vwåhr H$m` {ZîH$f© H$mTw> eH$Vm?

3.  2x + 3y = 11 `m g_rH$aUmMo AmcoI H$mT>m. Ooìhm  x = 1 AgVm§Zm y Mr [H§$_V
AmcoImdéZ _m{hV H$am.

4 . y −  x = 2. g_rH$aUmMo AmcoI H$mT>m. AmcoImdéZ _m{hV H$am.
i) Ooìhm  x = 4 Agoc Va y Mr [H§$_V H$mT>m.
ii) Ooìhm y =-3 AgoV Va x Mr qH$_V H$mT>m

5. 2x+3y=12 `m g_rH$aUmMm AmcoI _m{hV H$am.
i)  y-{ZX}em§H$  3 Agcoco
ii)  x-{ZX}em§H$  -3 Agcoco

6. Imcr {Xcoë`m àË òH$ g_rH$aUmMo AmcoI H$mT>m.
i) 6x −  3y = 12 ii) − x + 4y = 8 iii) 3x + 2y + 6 = 0SCERT T
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  7. Z¡g{J©H$ AmnÎmr_Ü ò ~ir nS>coë`mgmR>r àYmZ_§Ìr gmø {Z{YV 9 ì`m dJm©Vrc
a{O`m Am{U {àVr `m XomÝhr {dÚm{W©ZrZr 1000 én ò O_m Ho$co. aofr` g_rH$aU
{chþZ AmcoI H$mT>m.

8. Jmonæ`m Zo Ë`mÀ`m XomÝhr eoVmV Jhþ Am{U gmi Mr noaUr Ho$cr Va Vo EHw$U 5000
Mm¡ag {_Q>a úmoÌ\$imMo eoV Amho. Vo Xe©{dÊ`mgmR>r aofr` g_rH$aU {chm Am{U
AmcoI H$mT>m.

9 . 6 {H$.J«. dñVw_mZ Agcoë`m dñVw da cmdcoco ~i ho Ë`m dñVw _Ü ò CËnÞ Pmcoë`m
ËdaUoÀ`m g_ à_mUmV Amho. ho {Z[aúmU ñnï> H$aÊ`mgmR>r g_rH$aU {chm Am{U
g_rH$aUmMo AmcoI H$mT>m.

10. {eIamdéZ EH$ XJS> Imcr nS>V Amho. XJS>mMo doJ V = 9.8t. {Xcoco Amho. Ë`mMo
AmcoI H$mT>m Am{U gwédmV Pmë`mZ§Va 4 g|H$XmZr XJS>mMo doJ _m{hV H$am.

11. EH$m {ZdS>UwH$sV 60 _VXma Ë`m§Mo _V
Q>mH$coV. ̀ m _m{hVrgmR>r g_rH$aU V`ma
H$am Am{U AmcoI H$mT>m. AmcoImdéZ
Imcrc _m{hV H$am.

(i) Oa 1200 _VXma Ë`m§Mo _V Q>mH$co Agoc
Va EHw$U _VXmamMr g§»`m

(ii) Oa EHw$U _VXmamMr g§»`m 800 Agoc
Va _VXmZ Q>mH$coë`mMr g§»`m.
[ gwMZm : Oa _V Q>mH$coë`m _VXmamM§r g§»`m ‘x’ Am{U EHw$U _VXmamM§r g§»`m‘y’ Va
x =  y Mo60% ]

12. Ooìhm énmMm OÝ_ Pmc Voìhm {VÀ`m dS>rcm§Mo d` 25 df© hmoVo. `m _m{hVrgmR>r
g_rH$aU V`ma H$am Am{U AmcoI H$mT>m. AmcoImdéZ _m{hV H$am.

(i) Ooìhm énmMo d` 25 df© Agoc Va dS>rcm§Mo d`
(ii) Ooìhm {VÀ`m dS>rcm§Mo d` 40 df© Agoc Va énmMo d`
13. nm{hë`m {H$cmo{_Q>a gmR>r A°Q>mo Mo ^mS>o 15 én ò. Am{U Z§VaÀ`m àË òH$ {H$cmo{_Q>a

gmR>r 8 én ò  ‘x’ {H$cmo{_Q>a A§VamgmR>r ‘y’  é. MwH$Vo Ho$co.
hr _m{hVr Xe©{dUmar aofr` g_rH$aU {chm Am{U AmcoI H$mT>m. Oa ^mS>o 55 én ò
MwH$Vo Ho$co Va AmcoImÀ`m _XVrZo àdmg Ho$cocm A§Va _m{hV H$am. 7 {H$cmo._rQ>a
gmR>r {H$Vr én ò MwH$Vo H$amdo cmJUma Amho?

14. J«§Wmc`mV EH$ nwñVH$mgmR>r n{hë`m {VZ {XdgmMo ^mS>o R>am{dH$ AgVo. Am{U Z§VaÀ`m
àË òH$ {Xdgmcm A{V[aº$ ^mS>o Úmdo cmJVo. Om°Z Zo EH$ nwñVH$ 7 {Xdg R>oD$Z KoVco
Am{U Ë`mgmR>r Ë`mZo 27 én ò MwH$Vo H$oco. Oa R>am{dH$ ^mS>o x én ò Am{U àË òH$
{XdgmMo ^mS>o y é. Agoc Va `m _m{hVrgmR>r aofr` g_rH$aU {chm. Am{U Ë`mMm
AmcoI H$mT>m. AmcoImdéZ Oa R>am{dH$o ^mS>o 7 én ò Agoc Va XaamoOMo ^mS>o {H$Vr?
Am{U Oa EH$ {XdgmMo ^mS>o 4 én ò Agoc Va R>am{dH$ ^mS>o {H$Vr?
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15. h¡Ðm~mX aoëdo ñWmZH$mda n{hë`m XmoZ VmgmgmR>r nmH$s©J ^mS>o 50 én ò Amho. Am{U
Ë`m Z§VaÀ`m àË òH$ Vmgmcm 10 én ò Amho. g_rH$aU {chm Am{U AmcoI H$mT>m.
AmcoIm déZ Imcrc ^mS>o _m{hV H$am.

(i) VrZ VmgmgmR>r (ii) ghm VmgmgmR>r
(iii) aoImZo nm°H$s©J ^mS>o åhUwZ 80 én`o {Xco Va {VZo {VMr H$ma {H$Vr Vmg nmH©$ Ho$cr?

16. 60 {H$._r./Vmg `m EH$mM doJmZo g_ram H$ma MmcdVo. A§Va-doi Mo AmcoI H$mT>m.
AmcoImdéZ g_ramZo Imcrc doim _Ü ò àdmg Ho$coco A§Va _m{hV H$am.

(i)  1
1
2  Vmg (ii) 2 Vmg (iii)  3

1
2  Vmg

17. nmÊ`mVrc hm`Ś>moOZ Am{U Am°ŠgrOZÀ`m AZŵ ma Mo JwUmoÎma 1:8 Amho. hm`Ś>moOZ
Am{U Am°³grOZ ‘Yrc g‘rH$aU {chm Am{U Ë`mMo AmcoI H$mT>m. AmcoImdéZ Oa
Am°ŠgrOZ 12 J«m_ Agoc Va hm`Ś>mooOZ Mo n[a_mU _m{hV H$am. Am{U Oa hm`Ś>moOZ
3
2  J«m_ Agoc Va Am°ŠgrOZ Mo n[a_mU {H$Vr?

[gwMZm: Oa hm`Ś>moOZ Am{U Am°ŠgrOZ Mo n[a_mU AZwH«$_o  ‘x’ Am{U ‘y’ Agoc Va
x : y = 1:8 ⇒ 8x = y]

18. 28 {cQ>a À`m {_lUmV XþY Am{U nmÊ`mMo JwUmoÎma 5:2 Amho. {_lU Am{U XþYmMo
_Yrc g_rH$aU V`ma H$am. AmcoImÀ`m {Z[aúmUdéZ {_lUmVrc XþYmMo n[a_mU
_m{hV H$am.
[gwMZm: {_lU Am{U XþYmMo JwUmoÎma = 5 + 2 : 5 = 7 : 5]

19. USA Am{U H°$ZS>m gma»`m XoemV Vmn_mZ \°$ZZmB©Q> _Ü ò _moOco OmVo Am{U ^maV
gma»`m XoemV goëgr`g _Ü ò _moOë`m OmVo. \°$aZmB©Q> _YwZ goëgr`g _Ü ò énm§VaMo

aofr` g_rH$aU F = 9
5

⎛ ⎞
⎜ ⎟⎝ ⎠

C + 32

(i)  x-Aúmmda goëgr`g ¿`m Am{U Y-Aúmmda \°$aZmB©Q> KoD$Z darc aofr`
g_rH$aUmMo AmcoI H$mT>m.

(ii) Oa Vmn_mZ 30°C Agoc Va Vo Vmn_mZ \°$aZmB©Q> _Ü`o {H$Vr Agoc?
(iii) Oa Vmn_mZ 95°F Va Vo Vmn_mZ goëgr`g_Ü`o {H$Vr Agoc?
(iv) Aem EImÚm gma»`m g§»`m _Ü`o Vmn_mZ Amho H$m Oo \°$aZmB©Q> Am{U

goëgr`g_Ü`o Agoc? Agoc Va _m{hV H$am.
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6.5  X-AAAAAúm Am{U úm Am{U úm Am{U úm Am{U úm Am{U Y-AAAAAúmmcm g_m§Va AgUmè`m aofoMo g_rH$aUúmmcm g_m§Va AgUmè`m aofoMo g_rH$aUúmmcm g_m§Va AgUmè`m aofoMo g_rH$aUúmmcm g_m§Va AgUmè`m aofoMo g_rH$aUúmmcm g_m§Va AgUmè`m aofoMo g_rH$aU

x = 3 g_rH$aU {dMmamV KoD$ `m. Oa ho EH$ Mc amerVrc g_rH$aU Agoc Va Ë`mMo
ApìXVr` gmoSdUwH$ x = 3 Oo g§»`m aofodarc q~Xþ Amho.

    −3           −2         −1           0           1            2            3

Oa Vo XmoZ Mc amerVrc  g_rH$aU Agoc Am{U {ZX}em§H$ àVcmda ñWmnm Ë`mcm
x + 0.y – 3 = 0 åhUwZ ì`º$ H$é eH$Vmo.
`mcm AZ§V CH$c AgVmV. Ë`mn¡H$s H$mhr _m{hV H$é ̀ m. ̀ oWo y Mo {ZoX©oemH$ ewÝ` Amho.

åhUwZ y À`m gd© {H$_Vr gmR>r x ho  3 hmoVo.
CH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$m

x 3 3 3 3 3 3 …...

y 1 2 3 –1 –2 –3 …..

(x, y) (3, 1) (3, 2) (3, 3) (3, –1) (3, –2) (3, –3) …..

q~Xþ A B C D E F …..

Vº$mdéZ ho ñnï> hmoVo H$s,
(3, a) `m énmVrc `m g_rH$aUmcm
AZ§V CH$c AmhoV `oWo a ho
dmñV{dH$ g§»¶m Amho.

AmVm, darc CH$crMm dmna
H$éZ AmcoI H$mT>m. AmcoI déZ
Vw_À`m H$m` cúmmV Amco?

ho gai aofm Amho H$m? ho
aofm qH$dm Y-Aúm Amho H$m?
H$mT>cocr aofm hr gai aofm Amho
Am{U Vr Y-Aúmmda g_m§Va Amho?

y-AúmmdéZ `m aofoMo A§Va
{H$Vr Amho?
    AemàH$mao x = 3 À`m AmcoImMr
aofm y-Aúmmcm Ë`mÀ`m COì`m
~mOwcm 3 EH$H$ A§Vamda g‘m§Va Amho.

4

6
8

86420−2−4−6−8
−2
−4
−6

−8

A(3, 1)

10

10

2

Y

X

B(3, 2)
C(3, 3)

F(3, −3)
E(3, −2)
D(3, −1)

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda :1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$
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 ho H$amho H$amho H$amho H$amho H$am

 1. i) Imcrc g_rH$aUmMo AmcoI H$mT>m.
a) x = 2 b) x = –2 c) x = 4 d) x = –4

ii) {VÝhr g_rH$aUmMo AmcoI Y-Aúmmcm g_m§Va Amho H$m?
iii) àË òH$ g§X^m©V AmcoI Am{U Y-AúmmMo A§Va _m{hV H$am.

 2.i) Imcrc g_rH$aUmMo AmcoI H$mT>m.
a) y = 2 b) y = –2 c) y = 3 d) y = –3

ii) ho gd© X-Aúmmcm g_m§Va AmhoV H$m?
iii) àË òH$ g§X^m©V  X-Aúm Am{U AmcoIm_Yrc A§Va _m{hV H$am.

darc {Z[aúmUmdéZ AmnU Imcrc {ZîH$f© H$mTw> eH$Vmo.darc {Z[aúmUmdéZ AmnU Imcrc {ZîH$f© H$mTw> eH$Vmo.darc {Z[aúmUmdéZ AmnU Imcrc {ZîH$f© H$mTw> eH$Vmo.darc {Z[aúmUmdéZ AmnU Imcrc {ZîH$f© H$mTw> eH$Vmo.darc {Z[aúmUmdéZ AmnU Imcrc {ZîH$f© H$mTw> eH$Vmo.
1.  x = k À`m AmcoImMr aofm Y-Aúmmcm k EH$H$ A§Vamda g_m§Va Amho Am{U  (k, 0)`m

q~XþVwZ OmV Amho.
2.  y = k À`m AmcoImMr aofm X-Aúmmcm k EH$H$ A§Vamda g_m§Va Amho Am{U (0, k)`m

q~XþVwZ OmV Amho.
6.5.1   X-Aúm Am{U Y-AúmmMo g_rH$aU

 y = 0 ho g_rH$aU {dMmamV KoD$ ̀ m. ̀ mcm  0.x + y = 0 {chþ eH$Vmo. ̀ m g_rH$aUmgmR>r
AmcoI H$mTw> `m.

CH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$mCH$cMm Vº$m

x 1 2 3 –1 –2 …...

y 0 0 0 0 0 …..

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

q~Xþ A B C D E …..

AmcoI H$mJXmda ho gd© q~Xþ ñWmnë`mZo, Amnë`mcm Imcrc AmH¥$Vr {_iVo. AmcoIm
déZ Amnë`mcm H$m` cúmmV òVo?SCERT T
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Amnë`mcm Ago cúmmV òVo H$s, gd© q~Xþ X-Aúmmda Amho. Am{U `m gdm©Moy- {ZX}em§H$
0 Amho.

åhUwZ y = 0 g_rH$aU X-Aúmmcm Xe©{dVo. Xwgè`m eãXmVy = 0ho X-AúmmMo g_rH$aU
Amho.

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

y-AúmmMo g_rH$aU _mhrV H$am.

Aä`mg - 6.4Aä`mg - 6.4Aä`mg - 6.4Aä`mg - 6.4Aä`mg - 6.4

1 . Imcrc g_rH$aUmMo AmcoIUr` Xe©dUwH$ Úm.
a) g§»`maofo da            Am{U b)H$mQ>}{e`Z àVcmda
i) x = 3 ii) y + 3 = 0 iii) y = 4 iv) 2x – 9 = 0

v) 3x + 5 = 0

2.  2x − 11= 0 Mo AmcoIZr¶ Xe©dUwH$ Úm.
i) EH$ Mc amerV ii) XmoZ Mc amerV

4

6
8

86420−2−4−6−8
−2

−4

−6

−8

10

10

2

Y

X

à_mUà_mUà_mUà_mUà_mU :
X-Aúmmda :1 go._r. = 2 EH$H$
Y-Aúmmda : 1 go._r. = 2 EH$H$

(-2,0)(-1,0) (1,0) (2,0) (3,0)(-3,0)
X'

Y'
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3. 3x +2 = 8x − 8 `m g_rH$aUmcm gmoS>dm Am{U CH$crcm
i) g§»`m aofooda Xe©dm ii) H$mQ>}{e`Z àVc da Xe©dm

4. X-Aúmmcm g_m§Va Agcocr Am{U Imcrc q~XþVwZ OmV Agcocr aofoMr g_rH$aU
{chm

i) (0, –3) ii) (0, 4) iii) (2, –5) iv) (3, 4)

5. Y-Aúmmcm g_m§Va Agcocr Am{U Imcrc q~XþVwZ OmV Agcocr aofoMr g_rH$aU
{chm

i) (–4, 0) ii) (2, 0) iii) (3, 5) iv) (–4, –3)
6. {VZ aofm§Mo g_rH$aU {chm Vo

(i)  X- Aúmmcm g_m§Va Agcocr (ii) Y-Aúmmcm g_m§Va Agcocr.

AmnU H$m` MMm© Ho$cmoAmnU H$m` MMm© Ho$cmoAmnU H$m` MMm© Ho$cmoAmnU H$m` MMm© Ho$cmoAmnU H$m` MMm© Ho$cmo

1. XmoZ Mc amerV Oa aofr` g_rH$aU Agoc Va Ë`mcm XmoZ Mc amerVrc aofr`
g_rH$aU åhUVmV.

2 .  ‘x’ Am{U ‘y’ qH$_VrMr H$moUVrhr OmoS>r Oo XmoZ McamerVrc g_rH$aU g_mYmZ
H$aVo Ë`m§Zm CH$c åhUVmV.

3. XmoZ Mc amerVrc aofr` g_rH$aUmcm ~aoMem CH$cr AgVmV.
4 . XmoZ Mc amerVrc àË òH$ aofr` g_rH$aUmMm AmcoI gai aofm AgVo.
5 . y = mx  gmaIo g_rH$aU aofmcm Xe©{dVo Am{U Ama§̂ q~XþVwZ OmVo.
6 . x = k À`m AmcoImMr aofm Y -Aúmmcm  k EH$H$ A§Vamda g_m§Va Amho Am{U(k, 0)

`m q~XþVZw OmVo.
7.  y = k À`m AmcoImMr aofm X-Aúmmcm k EH$H$ A§Vamda g_m§Va Amho Am{U(0, k) `m

{~§XþVwZ OmVo.
8 . X-AúmmMo g_rH$aU y = 0 Amho.
9 .  Y-AúmmMo g_rH$aU x = 0 Amho.
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7.17.17.17.17.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
AmnU aofm§Zr Am{U dH«$m§Zr H$mhr AmH¥$Ë¶m H$mT>ë¶m AmhoV. Am{U Ë¶m§À¶m JwUY‘m©Mm Aä¶mg Ho$cm

Amho. Vwåhmcm ‘m{hV Amho H$m, {Xcoë¶m cm§~rMm dmna H$éZ aofmI§S> H$go H$mT>m¶Mo? gd© aofmI§S> AmH$mamV
gmaIo ZgVmV. Vo doJdoJù¶m cm§~rMo AgVmV. AmnU dVw©i XoIrc H$mT>w eH$Vmo. Vwåhmcm dVw©i
H$mT>Ê¶mgmR>r H$emMr JaO ̂ mgcr Am{U H$m¶ ‘mn KoVco? Vo åhUOo dVw©imMm ì¶mgmY© Amho. AmnU g‘mZ
H$moZ {Xcoë¶m H$moZmÀ¶m g‘mZ H$mTw> eH$Vmo.

AmnUmg ‘m{hV Amho H$s, Oa XmoZ aofmI§S>mMr cm§~r g‘mZ Agoc Va Vo EH$én AgVmV.

AB  CD≅           PQ  RS≅

( EH$én) (EH$én Zmhr)

XmoZ {ÌH$moU EH$én AgVmV Oa Ë¶m§À¶m H$moUmMo ‘mn g‘mZ AgVrc

AOB  POQ∠ ≅ ∠ XYZ  DEF∠ ≅ ∠
     ( EH$én) (EH$én Zmhr)

darc CXmhaU déZ AmnU gm§Jw eH$Vmo H$s, {Xcoë¶m AmH¥$Ë¶m H$mT>Ê¶mgmR>r qH$dm
VnmgUrgmR>r H$s Vo AmH$mamV g‘mZ AmhoV AmnUmg Ë¶m§À¶m AmH¥$Vr~Ôc ‘moOH$s Am{U
‘hËdmMr ‘m{hVrMr JaO AgVo.

Mcm AmVm EH$ Mm¡ag J¥hrV Yé: `mgmR>r H$moUË`m H$_rV H$_r _m{hVr JaO Amho?
XmoZ Mm¡ag EH$mM AmH$mamMo AmhoV. H$s ZmhrV.

gË¶m åhUcm- “ ‘cm ’$º$ {Xcoë¶m Mm¡agmMr ~mOwMo ‘mn JaO Amho. Oa {Xcoë¶m
Mm¡agmÀ¶m ~mOw g‘mZ AgVrc Va Mm¡ag EH$M ‘mnmMo AgVmV”.

A B3 cm.

C D3 cm.

C D5 cm.

S2 cm.R

A

BO

Q O

P Y

Z

X

F E

D

{ÌH$moU{ÌH$moU{ÌH$moU{ÌH$moU{ÌH$moU
07

P    Q
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lr åhUmcr “ Vo ~amo~a Amho na§Vw Oa XmoZ Mm¡agmMo H$U© g‘mZ AgVrc Va AmnU
åhUw eH$Vmo H$s, {Xcoco Mm¡ag EH$ gmaIo Am{U AmH$mamV gmaIo AmhoV.”.

Vwåhr {dMma H$aVm H$m Vo XmoÝhr ~amo~a AmhoV?
Mm¡agmÀ¶m JwUY‘m©cm nwÝhm AmR>dU H$am. gmaIo ‘mn Agcoë¶m

~mOw§Zm KoD$Z Vwåhr XmoZ doJdoJio Mm¡ag H$mTw> eH$V Zmhr. H$mTw>
eH$Vm H$m? Am{U Mm¡agmMo H$U© g‘mZ AgVmV Ooìhm Ë¶m§À¶m ~mOw
g‘mZ AgVmV. {Xcocr AmH¥$Vr nhm.

Á¶m AmH¥$Ë¶m AmH$mamV Am{U énmV ‘Ü¶o gma»¶m AgVmV.
Ë¶m§Zm EH$én AmH¥$Ë¶m åhUVmV. (EH$énVm åhUOo gd© úmoÌmV g‘mZ AgVo.) åhUwZ
Mm¡ag Á¶m§Zm g‘mZ ~mOw g‘mZ ‘mnm ~amo~a Agcoë¶m AmH¥$Vrcm EH$én åhUVmV Am{U
g‘mZ H$U© Agcoë¶m§Zm XoIrc EH$én åhUVmo.
gwMZm:gwMZm:gwMZm:gwMZm:gwMZm: gmYmaU nUo, ~mOw AmH$ma {ZpíMV H$aVmV Am{U AmH$ma H$moZ {ZpíMV H$aVmV.

AmnUmg ‘m{hV Amho Oa XmoZ Mm¡ag EH$én AmhoV Am{U Ë¶mVrc EH$mcm AmnU
H$mnwZ H$mJXmda KoVco Am{U Ë¶mcm Xþgè¶mda R>odco Va Vo Xþgè¶mcm EH$X‘ ì¶mnwZ KoVo.

Z§Va AmnU gm§Jw eH$Vmo ~mOw, H$U©, H$moZ, AZwH«$‘o EH$m Mm¡agmMo Xþgè¶m Mm¡agmÀ¶m
~mOw, H$moZ Am{U H$U© ¶m ~amo~a AgVmV.
AmVm Mcm XmoZ {ÌH$moUmMr EH$énVm J¥hrV Yam. AmnUmg ‘m{hV

Amho H$s, Oa XmoZ {ÌH$moU EH$én AmhoV Va EH$m {ÌH$moUmÀ¶m ~mOw
Am{U H$moZ Xþgè¶m Mm¡agmÀ¶m g§JV ~mOw Am{U H$moZmÀ¶m g‘mZ
AgVmV. Imcrc {Xcoë¶m H$moZ {ÌH$moU, ABC {ÌH$moUmÀ¶m EH$én
Amho.

Oa AmnU ho {ÌH$moU AmH¥$Vr.(ii) Vo (v) n¶ªV H$mTw>Z KoVë¶m Oa Am{U ΔABC cm
ì¶má H$aÊ¶mMm à¶ËZ H$am. AmnUmg AmT>iwZ ¶oB©c H$s, AmH¥$Vr (ii), (iii) Am{U (iv) ho
EH$én AmhoV. Va ΔTSU  AmH¥$Vr (v) ‘Ü¶o ΔABC ~amo~a EH$én Zmhr. Oa ΔABC.  ho
~amo~a EH$én Zmhr.

Oa ΔPQR ho ΔABC ~amo~a EH$én Zmhr Va AmnU  ΔPQR ≅ ΔABC {c{hVmo.
{Z[aúmU H$am H$s,ΔPQR ≅ ΔABC Z§Va  ΔPQR À¶m ~mOw ΔABC À¶m g§JV ~mOw

ì¶má H$am Am{U H$moZ H$am.
åhUOo PQ , AB da QR , BC da Am{U  RP , CA da  ∠P , ∠A cm ∠ Q ,∠B Am{U

∠R , ∠C cm PmH$Vmo, XoIrc EH$g§J g§JVr {eam§oq~Xþ ‘Ü¶o AmhoV. åhUOo P hm Agr g§JV
Q , B er  R , C er g§JV AgVmo Am{U Imcrc à‘mUo.
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P ↔ A, Q ↔ B, R ↔ C Ago Xe©{dVmo.
g§JV H«$‘mdmaÀ¶m ‘Ü¶o Zm§oX H$am, ΔPQR ≅  ΔABC na§Vw ho {c{hZo ~amo~a amhUma

Zmhr. ΔQRP ≅   ΔABC Ogo AmnUmg ¶oVo QR = AB, RP = BC Am{U QP = AC Oo H$s,
{Xcoë¶m AmH¥$VrgmR>r ~amo~a Zmhr.

Ë¶mM à‘mUo AmH¥$Vr (iii) gmR>r
FD ↔ AB, DE ↔ BC Am{U  EF ↔ CA
Am{U  F ↔ A, D ↔ B Am{U E ↔ C

åhUwZ ΔFDE ≅  ΔABC n§aVw ΔDEF ≅  ΔABC Ago {chZo ~amo~a Zmhr.
AmVm, Vwåhr AmH¥$Vr (iv) ‘Ü¶o Am{U ΔABC ‘Ü¶o Agcoë¶m g§~§Y Úm.
åhUwZ ho JaOoM Amho H$s, {ÌH$moUmÀ¶m EH$énVogmR>r {eamoq~XþMo ~amo~a {chUo

Am{U Ë¶mMm EH$‘oH$m§er g§JV {chUo.
Zm|X H$am H$s, EH$én {ÌH$moUmMo g§JV ~mOw ho g‘mZ AgVmV. Am{U Ë¶mcm g§{úmá

‘Ü¶o ‘CPCT’ Ago {chVmV. ho {ÌH$moUmÀ¶m g§JV ^mJmÀ¶m EH$énVo gmR>r {chVmo.

ho H$amho H$amho H$amho H$amho H$am
1. Imcr H$mhr {dYmZo {Xco AmhoV Vo ~amo~a qH$dm MwH$ AmhoV Vo {chm.

i. XmoZ dVw©i Zoh‘r EH$én AgVmV. ( )

ii. gma»¶m cm§~rMo XmoZ aofmI§S> Zoh‘r EH$én AgVmV. ( )

iii. XmoZ H$mQ>H$moZ {ÌH$moU H$mhr doir EH$én AgVmV. ( )

iv. gd© ~mOw g‘mZ Agcoë¶m g‘~mhþ {ÌH$moU Zoh‘r EH$én AgVo. ( )

2. H$moUVo H$‘rV H$‘r ‘mn VnmgUr H$aÊ¶mgmR>r Amdí¶H$ AmhoV Oa {Xcoë¶m AmH¥$Ë¶m EH$én AmhoV.
i. XmoZ Am¶V ii. XmoZ g‘m§Va Mm¡H$moZ

7.27.27.27.27.2 {ÌH$moUmÀ¶m EH$énVo gmR>r{ÌH$moUmÀ¶m EH$énVo gmR>r{ÌH$moUmÀ¶m EH$énVo gmR>r{ÌH$moUmÀ¶m EH$énVo gmR>r{ÌH$moUmÀ¶m EH$énVo gmR>r
Vwåhr {eH$cm AmhmV H$s, ‘mJrc dJm©V {ÌH$moUmMr EH$énVm H$er AgVo.
{VZrhr ~mOw ‘m{hV hmoUo EH$én ~Z{dÊ¶mgmR>r hdo AmhoV H$m?
EH$ ~mOw 4 go.‘r. KoD$Z EH$ {ÌH$moU H$mT>m. Vwåhr EH$ ~mOw 4 go.‘r. KoD$Z

doJdoJio {ÌH$moU H$mTw> eH$Vm H$m? Vwåhr Vw‘À¶m dJ© {‘Ìmgmo~V H$mT>m. Vwåhmcm gd©
{ÌH$moU EH$én H$mT>Vm ¶oVo H$m? Vwåhr H$mTw> eVm H$s, doJdoJù¶m àH$maMo {ÌH$moUmMr ~mOw
Oa EH$ ~mOw {ÌH$moUmcm EH$én ~Zdw eH$Vmo H$m? Oa
{Xcocr ~mOw 4 go.‘r. hmoVmo.

4 cm. 4 cm.
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AmVm, 4 go.‘r. Am{U 5 go.‘r ~mOw ¿¶m Am{U OodT>o
{ÌH$moU Vwåhr H$mTw> eH$Vm H$m?

VodT>o {ÌH$moU Vwåhr H$mT>m. Vwåhmcm EH$én {ÌH$moU H$mT>Vm
¶oVmV H$m?

AmnUmg ¶mM XmoZ ‘mnm gmo~V doJdoJio {ÌH$moU H$mT>Vm
¶oVmV H$m? AmVm  4 go.‘r. Am{U 7
go.‘r, 8 go.‘r. ~amo~a {ÌH$moU H$mT>m.
Vwåhr XomZ doJdoJù¶m {ÌH$moU H$mTw> eH$Vm H$m?
AmnU {Xcë¶m {VZ ‘mnmcm dmnéZ EH$M àH$maMm {ÌH$moU H$mTw>
eH$Vmo. Oa Vwåhr ¶mM ‘mnm§Zm dmnéZ EH$ {ÌH$moU H$mT>cm. Va Vmo

EH$mM {ÌH$moUmer EH$én hmoB©c.
AmVm, Vw‘À¶m AmdS>rMo {VZ {ÌH$moU ¿¶m. {~cHw$c H$moZmMr ~oarO 1800 Pmcr

nm{hOo, Vw‘À¶m H$moZmÀ¶m ‘mnmZo XmoZ {ÌH$moU H$mT>m.
{VZ Ho$mZmMo ‘mn dmnéZ ‘{h‘mZo

doJdoJù¶m àH$maMo {ÌH$moU ‘m{hV H$aVo.
  ∠A = 50°, ∠B = 70°, ∠C = 60°

åhUwZ ho {XgwZ nS>Vo H$s, {VZ H$moZ
{ÌH$moU H$mT>Ê¶mgmR>r nwao ZmhrV.

ear’$ Zo {dMma Ho$cm Oa XmoZ Ho$mZ {Xco AmhoV Z§Va Vmo H$moZmMr EHw$U ~oarO Mm
JwUY‘© dmnéZ {Vgam H$moZ ‘m{hV H$é eH$Vmo åhUwZ EH$ {ÌH$moZ H$mT>Ê¶mgmR>r XmoZ
H$moZm§MrM JaO Amho na§Vw Vo EH$ gmaIo Zgco nm{hOo. åhUwZ 3 qH$dm 2 H$moZ nwaoer ZmhrV.
AmnUmg {VZ ñdV§Ì ‘mnUmMr JaO Amho (KQ>H$) EH$ EH$M {ÌH$moU H$mT>Ê¶mgmR>r Amho.

AmVm, XomZ {^Þ {ÌH$moU H$mT>Ê¶mMm à‘mU H$am àË¶oH$s ¶m {VZ ‘mnmMm dmna H$éZ ‘m{hV H$am
i. ΔABC OoWo AB = 5 go.‘r., BC = 8 go.‘r., ∠C = 30°

ii. ΔABC OoWo AB = 5 go.‘r., BC = 8 go.‘r., ∠B = 30°

(i) Vwåhr {d{eï> {ÌH$moU H$mT>Ê¶mgmR>r g‘W© AmhmV H$m? {Xcoë¶m ‘mnmMm dmna H$éZ
{ÌH$moZ H$mT>m, VnmgUr H$am Am{U Vw‘À¶m {‘Ìm gmo~V MMm© H$am.
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¶oW| AmnU XmoZ doJdoJio {ÌH$moU H$mTw>
eH$Vmo. ΔABC Am{U Δ A′ BC {Xcoë¶m ‘mnmMm
dmna H$éZ H$mT>m. AmVm {Xcoë¶m ‘m{hVrMm dmna
H$éZ XmoZ {ÌH$moU H$mT>m. (ii) Vwåhmcm H$m¶ AmT>iwZ
¶oB©c? Vo EH$én {ÌH$moU AmhoV H$m Zmhr?

Xþgè¶m eãXmV g§X^© (ii) ‘Yrc {Xcoë¶m ‘mnmMm dmna H$éZ Vwåhr {d{eï> {ÌH$moU
H$mTw> eH$Vm. Vwåhr g§X^©  (i) Am{U g§X ©̂  (ii)  ‘Yrc H«$‘mMm {dMma H$am. g§X^© (1) ‘Ü¶o
XmoZ ~mOw Am{U EH$ H$moZ {Xcoco AmhoV. Vo gm‘{dð> H$moZ Zmhr na§Vw g§X^© (11) ‘Ü¶o
g‘m{dð> H$moZm~aom~a XomZ ~mOw {Xcoë¶m AmhoV. Aem àH$mao {Xcoë¶m XmoZ ~mOw Am{U EH$
H$moZ åhUOo {VZ ñdV§Ì ‘mn hm EH$M {ÌH$moZ H$mT>Ê¶mMm AmYma Amho. na§Vw {Xcoë¶m
‘mnmMm H«$‘ {ÌH$moUmMr aMZm H$aÊ¶mH$arVm XoIrc EH$ ‘hËdmMr nmÌ EH$M {ÌH$moU V¶ma
H$aÊ¶mgmR>r Amho.
7.3 {ÌH$moUmMr EH$énVm.7.3 {ÌH$moUmMr EH$énVm.7.3 {ÌH$moUmMr EH$énVm.7.3 {ÌH$moUmMr EH$énVm.7.3 {ÌH$moUmMr EH$énVm.

{ÌH$moZmMr EH$énVoMr VnmgUr H$aÊ¶mgmR>r darc VmËn¶© dmnaVmo. Oa AmnUmg
XmoZ {ÌH$moU AmhoV. EH$m ~mOw ~amo~a g‘mZ qH$dm XmoZ {ÌH$moU {VZ gd© H$moZmg‘mZ
AmnU Vo {ÌH$moZ g‘m{dð> H$é eH$V Zmhr. AmnUmg ¶m ‘mnmìXmao R>am{dH$ EH$ {ÌH$moU
H$mT>Ê¶mMr e³¶Vm AgVo. Oa AmnUmg XmoZ ~mOw AmhoV Am{U EH$ H$moZ Amho AmnU åhUw
eH$V Zmhr H$s {ÌH$moU EH$én ZmhrV Omon¶ªV XmoZ ~mOw ‘Yrc H$moZ {Xcocoo ZmhrV. AmnU
Ago gm§Jw eH$Vmo H$s, (SAS ~mOw H$moZ ~mOw)EH$énVoMm {Z¶‘ cmJw nS>Vmo.na§Vw SSA qH$dm
ASS cm Zmhr.

AmnUmg {ÌH$moUmÀ¶m EH$énVoMm n{hcm AmYma g‘OVmo Am{U Xþgam AmYma ¶m
ìXmao {gÜX H$aVmo.
ñd§¶ {gÜXñd§¶ {gÜXñd§¶ {gÜXñd§¶ {gÜXñd§¶ {gÜX (SAS EH$énVoMm {Z¶‘EH$énVoMm {Z¶‘EH$énVoMm {Z¶‘EH$énVoMm {Z¶‘EH$énVoMm {Z¶‘): XmoZ {ÌH$moU EH$én AmhoV Oa XmoZ ~mOw Am{U EH$
g‘m{dð> H$moZ Xþgè¶m {ÌH$moUmÀ¶m XmoZ ~mOw Am{U EH$ g‘m{dð> H$moZmÀ¶m ~amo~a AgVmV.
CXmhaU1: {Xcoë¶m AmH¥$VrV AB Am{U CD ¶m aofm  ‘O’q~Xþ Odi N>oXZ H$aVmV.  OA =
OB Am{U OD = OC Va XmIdm
(i)   ΔAOD ≅  ΔBOC Am{U  (ii) AD || BC.
gmoS>dUwH$:  (i)Vwåhr {Z[aúmU H$é eH$Vm H$s,  ΔAOD Am{U  ΔBOC,
                             OA = OB   ({Xco Amho)
                             OD = OC   ({Xco Amho)
XoIrc åhUwZ∠ AOD Am{U  ∠ BOC {déÜX c§§~ OmoS>rMo H$moZ
V¶ma hmoVmV AmnUmg ‘m{hV Amho H$s,
                         ∠ AOD =  ∠ BOC.
åhUwZ, ΔAOD ≅   ΔBOC ( SAS EH$énVoÀ¶m {Z¶‘mìXmao)
(ii)  AOD Am{U BOC EH$én {ÌH$moUmV Xþgao g§JV ^mJ XoIrc g‘mZ AgVmV.

åhUwZ  ∠ OAD =  ∠ OBC  Am{U ho OmoS>rMo n¶m©¶r {ÌH$moU aofmI§S> AD Am{UBCgmR>r
V¶ma H$aVmV.
                               åhUwZ  AD || BC
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CXmhaU 2: AB EH$ aofmI§S> Amho Am{U  l hr Ë¶mMm c§~ Xþ^mOH$ Amho. Oa q~Xþ  P hm
aofm  l da Amho Va XmIdm H$s P hm A Am{U B nmgwZ g‘A§Vamda Amho.
gmoS>dUwH$: aofm l ⊥ AB Am{U C ‘YwZ OmVo Oo H$s AB Mm ‘Ü¶ q~Xþ Amho.
                 AmnUmg XmId¶mMo Amho H$s, PA = PB.

                J¥hrV Yam  ΔPCA Am{U ΔPCB.

                 AmnUmg AC = BC (C hm  AB Mm ‘Ü¶ q~Xþ Amho.)
               ∠PCA =   ∠PCB = 90° ({Xcoco Amho)
                  PC = PC (gmYmaU)
           åhUwZ, ΔPCA ≅ ΔPCB (SAS {Z¶‘)

     Am{U, PA = PB, Vo EH$én {ÌH$moUmÀ¶m g§JV ~mOw AmhoV.

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

 1. Imcrc {ÌH$moU EH$én AmhoV H$m Zmhr ho gm§Jm? Vw‘À¶m CÎmamMo H$maUo Úm.

(i) (ii)

 2. {Xcoë¶m AmH¥$VrV q~Xþ P hm AB Am{U DC cm Xŵ mOVmo.
{gÜX H$am.

ΔAPC ≅  ΔBPD

7.3.1 EH$énVoMo Xþgao {Z¶‘7.3.1 EH$énVoMo Xþgao {Z¶‘7.3.1 EH$énVoMo Xþgao {Z¶‘7.3.1 EH$énVoMo Xþgao {Z¶‘7.3.1 EH$énVoMo Xþgao {Z¶‘
XmoZ {ÌH$moUmMr aMZm H$aÊ¶mMm à¶ËZ H$am Á¶m‘Ü¶o XmoZ H$moZ 500 Am{U 550

AmhoV Am{U ~mOw Á¶mda XmoÝhr H$moU nS>VmV. Vr 5 go.‘r. Amho.
¶m {ÌH$moUm§Zm H$mnm Am{U EH$mda Xþgao R>odm. Vwåhmcm H$m¶ AmT>iwZ ¶oB©c?

Vwåhmcm ‘m{hV hmoB©c H$s, XmoÝhr {ÌH$moU EH$én AmhoV. hm {ZH$mc H$moZ- ~mOw - H$moZ
EH$énVoMm AmYma Amho.
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Am{U Ë¶mcm ASA  Ago {chco
OmVo. Vwåhr ¶mcm ‘mJrc dJm©V nm{hco
Agmc. AmVm Mcm gm§Jm Am{U {ZH$mc
{gÜX H$am. åhUwZ hm {ZH$mc {gÜX H$aVm
¶oVmo. `mcm EH$ à‘o¶ åhUVmV. Am{U
¶mcm {gÜX H$am. AmnU SAS ñd¶§{gÜX Mm {Z¶‘ EH$énVoMm dmna H$aÊ¶mgmR>r Amho.
à‘o¶ à‘o¶ à‘o¶ à‘o¶ à‘o¶ 7.1 (ASA EH$énVoMm {Z¶‘ ) : XmoZ {ÌH$moU EH$én AmhoV Oa XmoZ H$moZ Am{U EH$
g‘m{dð> ~mOw Am{U Xþgè¶m {ÌH$moUmMo XmoZ H$moZ Am{U g‘m{dð> ~mOwÀ¶m g‘mZ AgVmV.
{Xco Amho  ΔABC Am{U ΔDEF  ‘Ü¶o

               ∠ B = ∠ E, ∠ C = ∠ F Am{U BC  = EF

[gÜXVm: (RTP): ΔABC ≅  Δ DEF

[gÜX H$am: {VZ e³¶Vm AmhoV.  AB  Am{U DE  ‘Yrc e³¶Vm Amho. AB  > DE  qH$dm
DE  > AB  qH$dm  DE  = AB .

AmnU gd© g§X^© J¥hrV Yé ¶m Am{U ΔABC Am[{U ΔDEF Mm AW© H$m¶ Amho.

g§X^© (i): g‘Om AB  = DE  AmVm Vwåhr H$m¶ {Z[aúmU H$aVm?
                            J¥hrV Yam ΔABC Am{U ΔDEF

AB  = DE (g‘Oco)
 ∠ B = ∠ E ({Xco Amho)

BC  = EF ({Xco Amho)
åhUwZ ΔABC ≅  ΔDEF ( SAS EH$énVoMm {Z¶‘ )

g§X^© (ii): Xþgar e³¶Vm  AB  > DE Amho.
                            åhþUZ AmnU q~Xþ P hm AB da N>oXþ eH$Vmo. AemàH$mao H$s, PB = DE.

                             AmVm J¥hrV Yam ΔPBC Am{U ΔDEF

PB  = DE (aMZoìXmao)
∠ B = ∠ E ({Xco Amho)

BC  = EF ({Xco Amho)
åhUwZ  ΔPBC ≅  ΔDEF( SAS EH$énVoMm {Z¶‘mìXmao)

50° 55°
5 cm.

50° 55°
5 cm.
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H$maU {ÌH$moU EH$én AmhoV åhUwZ Ë¶m§Mo g§JV ^mJ g‘mZ AmhoV.
åhUwZ ∠ PCB = ∠ DFE

n§aVw ∠ ACB = ∠ DFE ({Xco Amho)
åhUwZ  ∠ ACB = ∠ PCB (darc à‘mUo)

ho e³¶ Amho H$m?
ho e³¶ Amho ’$º$ Oa P cm  A ~amo~a V§VmoV§V KoV Agoc Va

(qH$dm)  BA  = ED

åhUwZ ΔABC ≅  ΔDEF( SAS EH$énVoÀ¶m {Z¶‘mìXmao )

(gwMZm: AmnU darc XmI{dco H$s, Oa ∠ B = ∠ E Am{U ∠ C = ∠ F Am{U BC  = EF Z§Va
AB  = DE  Am{U XmoZ {ÌH$moU EH$én AmhoV SAS {Z¶‘mìXmao)

g§X^© (iii): {Vgar e³¶Vm hr Amho H$s, AB  <  DE

AmnU q~Xþ M hm DE da AemàH$mao {ZdS>m H$s,
ME = AB hmoVo. Am{U dmXmdéZ g§X ©̂ (ii) ‘Ü¶o {Xë¶mà‘mUo
dma§dma H$am. AmnU {ZîH$e© H$mTw> eH$Vmo H$s, AB  =

DE  Am{U åhUwZ,  ΔABC ≅  ΔDEF. Imcrc AmH¥$VrH$S>o
nhm Am{U ñdV:hm {gÜX H$aÊ¶mMm à¶ËZ H$am.

g‘Om, XmoZ {ÌH$moUmVrc H$moZm§À¶m OmoS¶m Am{U EH$ g‘mZ ~mOw§Mr OmoS>r g‘mZ
AgVo. na§Vw Vr ~mOw {ÌH$moUmÀ¶m g‘mZ g§JV OmoS>r‘Ü¶o ZgVo AmVm Vo {ÌH$moU EH$én
AmhoV H$m? Vo EH$én AmhoV Ago Vwåhmcm {XgwZ ¶oVo. ¶mM H$maU gm§Jw eH$Vm H$m?

Vwåhmcm ‘m{hV Amho H$r, {ÌH$moUmÀ¶m {VZ H$moZm§Mr ~oarO 1800 AgVo åhUwZ Oa
H$moUVohr XmoZ OmoS>rMo /H$moZ Am{U EH$ OmoS>rMr ~mOw g‘mZ AgVmV. Ë¶mg H$mo.H$mo.~m.
EH$énVoMo {Z¶‘ åhUVmo. Mcm H$mhr CXmhaUo KoD$ ¶m.
CXmhaU-3: {Xcoë¶m AmH¥$VrV  AB|| DC Am{U AD|| BC
XmIdm H$s,   ΔABC ≅   ΔCDA
gmoS>dUwH$: J¥hrV Yam H$s,  ΔABC Am{U  ΔCDA

∠ BAC = ∠ DCA (n¶m©¶r A§Va R>odm)
AC = CA (gm‘mÝ¶ ~mOw)
∠ BCA = ∠ DAC (n¶m©¶r A§Va H$moZ)
ΔABC ≅   ΔCDA( ASA EH$énVoMm {Z¶‘mìXmao)
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CXmhaU-4: {Xcoë¶m AmH¥$VrV AL || DC Amho.E hm BC Mm ‘Ü¶q~Xþ Amho.Va  ΔEBL ≅  ΔECD XmIdm.
gmoS>dUwH$:J¥hrV Yam H$s,ΔEBL Am{U  ΔECD

∠ BEL = ∠ CED (c§~ {déÜX H$moZ)
BE = CE (åhUwZ E hm BC Mm ‘Ü¶ q~Xw Amho.)
∠ EBL = ∠ ECD (n¶m©¶r A§Va H$moZ)
ΔEBL ≅  ΔECD (ASA EH$énVoÀ¶m {Z¶‘mìXmao )

CXmhaU-5: ~mOwcm {Xcoë¶m AmH¥$Vr‘Yrc
‘m{hVr dmnam Am{U {gÜX H$am.

(i) ΔDBC  ≅  ΔEAC

(ii) DC = EC.

gmoS>dUwH$: g‘Om ∠ ACD = ∠ BCE = x

           ∴ ∠ ACE = ∠ DCE + ∠ ACD = ∠ DCE + x ...... (i)

           ∴  ∠ BCD = ∠ DCE + ∠ BCE = ∠ DCE + x ...... (ii)

 (i) Am{U (ii) nmgwZ, AmnUmg ¶oVo H$s, ∠ ACE = ∠ BCD

AmVm  ΔDBC Am{U ΔEAC,

∠ ACE = ∠ BCD   (da {gÜX Ho$co Amho)
       BC = AC ({Xcoco Amho)
 ∠ CBD = ∠ EAC ({Xcoco Amho)
   ΔDBC ≅  ΔEAC [ A.S.AdéZ]

åhUwZ ΔDBC ≅  ΔEAC

              DC = EC.( CPCT déZ )

CXmhaU-6: aofm I§S> AB ho Xþgè¶m aofmI§Smcm CD cm g‘m§Va
Amho. O  hm AD Mm ‘Ü¶ q~Xþ Amho.

 (i) ΔAOB ≅  ΔDOC   (ii) O hm XoIrc BC Mm ‘Ü¶q~Xþ Amho.
gmoS>dUwH$: (i) J¥hrV Yam H$s, ΔAOB Am{U  ΔDOC.

                      ∠ ABO  =  ∠ DCO ( n¶m©¶r H$moZ Ogo AB || CD Am{U BC EH$ N>oXrV aofm)
             ∠ AOB  =  ∠ DOC  (c§~ {déÜX ~mOw)

                            OA = OD ({Xcoco Amho)
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    åhUwZ ΔAOB  ≅  ΔDOC (AAS {Z¶‘mìXmao )

                (ii)       OB =  OC (CPCT)

   åhUwZ O hm BC Mm ‘Ü¶ q~Xþ Amho.

Aä¶mg - 7.1Aä¶mg - 7.1Aä¶mg - 7.1Aä¶mg - 7.1Aä¶mg - 7.1
 1. ACBD Mm¡H$moZmV AC = AD Am{U∠ A cm AB  Xþ^mOVo

Va ΔABC ≅   ΔABD XmIdm.
Vwåhr BC Am{U  BD ~X²Xc H$m¶ gm§Jw eH$Vm?

 2. ABCD EH$ Mm¡H$moU Amho Á¶m‘Ü¶o AD = BC Am{U
 ∠ DAB = ∠ CBA  {gÜX H$am H$s,
(i)  ΔABD ≅   ΔBAC

(ii) BD = AC

(iii)  ∠ ABD = ∠ BAC

 3. AD Am{U BC g‘mZ AmhoV Am{U
AB aofm I§S>mcm c§~ Amho. Va
CD , AB cm Xþ̂ mOVo ho XmIdm.

 4. l Am{U m XmoZ g‘m§Va aofm AmhoV A[U
Xþgè¶m p Am{U q OmoS>r g‘m§Va aofm§Zr N>oXZ
H$aVm Va XmIdm H$s,ΔABC ≅   ΔCDA

 5. ~mOwÀ¶m AmH¥$Vr‘Ü¶o  AC = AE, AB = AD
Am{U∠ BAD = ∠ EAC XmIdm H$s,
BC = DE.
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 6. H$mQ>H$moZ {ÌH$moU  ABC ‘Ü¶o H$mQ>H$moU  C q~Xþ Odi Amho. M hm H$U©  AB Mm
‘Ü¶ q~Xþ Amho. C cm  M ~amo~a OmoS>m Am{U D n¶ªV dmT>dm. AemàH$mao H$s, DM
= CM.  D {~§Xþcm  B {~§Xþ gmo~V OmoS>co (AmH¥$Vr nhm) Va XmIdm H$s,
(i) ΔAMC ≅   ΔBMD

(ii) ∠  DBC H$mQ>H$moU {ÌH$moU Amho.
(iii) ΔDBC ≅   ΔACB

(iv)
1CM AB
2

=

 7. ~mOwÀ¶m AmH¥$Vr‘Ü¶o  ABCD hm EH$ Mm¡ag Amho Am{U
ΔAPB EH$ g‘~mhþ {ÌH$moU Amho. Va {gÜX H$am H$s,
ΔAPD ≅   ΔBPC.

(gwMZm : ΔAPD ‘Ü¶o Am{U ΔBPC  AD BC, AP BP= =

Am{U ∠ PAD = ∠  PBC = 90o - 60o = 30o]

 8. ~mOwÀ¶m AmH¥$Vr‘Ü¶o   ΔABC EH$ g‘pìX ŵO {ÌH$moU Amho.
Á¶måmÜ¶o AB AC, BA=  Am{U CA  Zm dmT>dwZ  Q Am{U P

n¶ªV AemàH$mao H$s, AQ AP= XmIdm
H$s,PB QC=

(gwMZm :  ΔAPB Am{U  ΔACQ Mr VwcZm H$am)

9. ~mOwÀ¶m AmH¥$Vr‘Ü¶o ΔABC,  D hm  BC Mm ‘Ü¶ {~§Xþ
Amho.  DE ⊥ AB,  DF ⊥ AC Va DE = DF XmIdm ΔBED ≅ ΔCFD.

 10. {ÌH$moUmÀ¶m H$moUmMm Xþ^mOH$ XoIrc {déÜX ~mOwcm Xw^mJco Va {gÜX H$am H$s,
{ÌH$moU hm g‘pìX ŵO Amho.

 11. {Xcoë¶m AmH¥$Vr‘Ü¶o  ABC  hm H$mQ>H$moU {ÌH$moU Amho.
A[U  B Odi H$mQ>H$moU Aem àH$mao Amho H$r ∠BCA =
2∠BAC Va XmIdm  AC = 2BC.

(gwMZm :  CB cm D [~§Xþ n¶ªV AemàH$mao dmT>dm H$s, BC = BD)

7.4 {ÌH$moUmMo H$mhr JwUY‘©7.4 {ÌH$moUmMo H$mhr JwUY‘©7.4 {ÌH$moUmMo H$mhr JwUY‘©7.4 {ÌH$moUmMo H$mhr JwUY‘©7.4 {ÌH$moUmMo H$mhr JwUY‘©
darc {d^mJmV Vwåhr XmoZ criteria {eH$cmo AmhmoV Vo åhUOo {ÌH$moUmÀ¶m EH$énVogmR>r

Mcm AmVm ¶m {ZH$mcmcm H$mhr JwUY‘m©Mm Aä¶mg H$aÊ¶mgmR>r dmné ¶m Oo H$s, XmoZ ~mOw
g‘mZ Agcoë¶m {ÌH$moUmÀ¶m g‘mZ AmhoV.
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

 i. H§$ånmgmMm dmna H$éZ EH$m {ÌH$moUmMr aMZm H$aÊ¶mgmR>r H$moUVohr ‘mn ¿¶m Am{U
EH$ aofmI§S>  AB H$mT>m. AmVm nwaogr Aer cm§~r H§$ånmg cm CKSw>Z ¿¶m Am{U Ë¶mcm
A Am{U  B da R>odm Am{U EH$ Mmn H$mT>m. Vwåhmcm H$moUË¶m àH$maMm {ÌH$moU ¶oB©c?
hmo hm g‘pìX^wO {ÌH$moU Amho. åhUwZ AmH¥$Vr‘Ü¶o  ΔABC hm g‘pìX ŵO {ÌH$moU Amho
OoWo  AC = BC AmVm  ∠A Am{U ∠B Mo ‘mn H$am Vwåhmcm H$m¶ {XgwZ ¶oVo?

 ii. H$mhr g‘{ìX ŵO {ÌH$moU ‘moS>m.
AmVm {ÌH$moUmcm Xþ‘S>m Aem àH$mao H$s, XomZ EH$én ~mOw ‘O~wV EH$m ~mOwda Xþgar
~mOw ~goc. Vwåhr  ∠ A Am{U ∠ B Mo H$m¶ {Z{aúmU H$aUma gm§Jm.
Vyåhr {Z[aúmU H$aUma H$s, àË¶oH$ {ÌH$moUmV g‘mZ ~mOwÀ¶m {déÜXmV Agcoco H$moU
g‘mZ AgVmV hm Iwn ‘hËdmMm {ZH$mc Amho. Am{U hm H$moUË¶mhr g‘pìX ŵO
{ÌH$moUmgmR>r EH$X‘ gË¶ Amho. ¶mcm Imcr XmI{dë¶mà‘mUo {gÜX H$aVm ¶oVo.

à‘o¶ -7.2: g‘pìX ŵO {ÌH$moUmÀ¶m g‘mZ ~mOwÀ¶m [déÜXmV
Agcoco H$moU g‘mZ AgVmV.
hm {ZH$mc ~aoMem ‘mJm©Zo {gÜX H$aVm ¶oVmo Ë¶mVrc EH$
{gÜXVm Imcr ¶oWo {Xcr Amho.

{Xcoco Amho: ΔABC EH$ g‘pìX ŵO {ÌH$moU Amho Á¶m‘Ü¶o  AB = AC.
{gÜXVm:  ∠ B = ∠ C.

aMZm: Mcm∠ A Mm Xþ^mOH$ H$mT>m Am{U Xþµ^mOH$ ∠ A Am{U BC Mm N>oXZ q~Xþ  D Amho.

{gÜX H$aUo:{gÜX H$aUo:{gÜX H$aUo:{gÜX H$aUo:{gÜX H$aUo:     ΔBAD ‘Ü¶o Am{U ΔCAD ‘Ü¶o
AB = AC ({Xco Amho)

∠ BAD = ∠ CAD (aMZoìXmao)
AD = AD (gm‘mÝ¶)

So, ΔBAD ≅  ΔCAD (SAS EH$énVoMm JwUY‘©)
So, ∠ ABD = ∠ ACD ( CPCT ìXmao )

i.e.,   ∠ B = ∠ C (g‘mZ H$moZ)
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¶mMm ì¶Ë¶mg XoIrc ~amo~a Amho H$m? Vo Amho,Oa EH$m {ÌH$moUmMo XmoZ H$moU g‘mZ AgVrc Va
AmnU EH$ {ZîH$f© H$mTw> eH$Vmo H$m Ë¶m§À¶m {déÜXmV ~mOw XoIrc g‘mZ AgVmV

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
 1. EH$m H$mJXmda 6 go.‘r. cm§~r Agcocr BC EH$

aofm I§S> H$mT>m.
 2. {eamoq~Xþ B Am{U C nmgwZ 600 H$moZmZo àË¶oH$s A

{H$aUo H$mT>m. OoWo Vo {‘iVmV. Ë¶m§Zm Zmdo Úm.
 3. H$mJXmcm AemàH$mao Xþ‘S>m H$s, B Am{UC EH$‘oH$m§da

‘O~wV ~goc Vwåhmcm H$m¶ AmT>iwZ ¶oB©c? AB =
AC Amho H$m?
H$moU ∠B Am{U ∠C À¶m EodOr doJdoJù¶m H$moU KoD$Z ¶m

H¥$Vrcm nwÝhm H$am. àË¶oH$ doir Vwåhmcm AmT>iwZ ¶oB©c H$s,
g‘mZ H$moUmÀ¶m {déÜX ~mOwcm Agcoë¶m ~mOw g‘mZ AgVmV.
åhUwZ AmnUmg Imcrc à‘mUo AmT>iVo.

à‘o¶-7.3: EH$m {ÌH$moUmÀ¶m g‘mZ H$moUmÀ¶m {déÜXmV Agcoë¶m
~mOw g‘mZ AgVmV.

ho ‘mJrc à‘o¶mMm ì¶Ë¶mg Amho. {dÚmÏ¶mªcm CnXoe {Xcm
Amho. H$s ¶mcm EEgE EH$énVoMm {Z¶‘ dmnéZ {gÜX H$am.
CXmhaU-7:   ΔABC ‘Ü¶o AMm Xþ̂ mOH$ AD hm  BC ~mOwcm c§~
Amho. åhUwZ XmIdm H$s,  AB = AC Am{U ΔABC g‘pìX^wO {ÌH$moU
CXmhaU: ΔABD Am{U  ΔACD ‘Ü¶o
             ∠ BAD =   ∠ CAD ({Xco Amho)
                 AD = AD (g‘mZ ~mOw)
            ∠ ADB =  ∠ ADC = 90° ({Xco Amho)
                åhUwZ ΔABD ≅  ΔACD (ASA {Z¶‘)

                åhUwZ AB = AC (CPCT)

                qH$dm ΔABC g‘pìX ŵO {ÌH$moU Amho.

CXmhaU-8: ~mOwÀ¶m AmH¥$Vr‘Ü¶o AB = BC Am{U AC = CD.

{gÜX H$am H$s, ∠ BAD : ∠ ADB = 3 : 1.

gmoS>dUwH$: g‘Om  ∠ ADB = x
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A

B CD

E F

ΔACD ‘Ü¶o AC  = CD

⇒ ∠ CAD = ∠ CDA = x

Am{U ~mø ∠ ACB = ∠ CAD + ∠ CDA

                 = x + x = 2x

⇒ ∠ BAC  = ∠ ACB = 2x.  (∵ In ABC, AB = BC)

∴ ∠ BAD  = ∠ BAC + ∠ CAD

  = 2x + x = 3x

Am{U     
BAD 3 3
ADB 1

∠
= =

∠
x
x

åhUOoM ∠ BAD  : ∠ ADB  = 3 : 1.

åhUwZ {gÜX Pmco Amho.
CXmhaU-9: {Xcoë¶m AmH¥$Vr ‘Ü¶o AD ho  BC cm c§~ Amho Am{U  EF || BC Oa ∠ EAB =

∠ FAC XmIdm H$s {ÌH$moU ABD Am{U ACD ho EH$én {ÌH$moU AmhoV.
XoIrc  x Am{U  y Mr qH$‘V ‘m{hV H$am Oa  AB = 2x + 3,  AC = 3y + 1,

BD = x Am{U DC = y + 1.

gmoS>dUwH$:  AD  ho  EF cm c§~ Amho.
⇒ ∠ EAD = ∠ FAD = 900

∠ EAB = ∠ FAC  ({Xco Amho)
⇒ ∠ EAD - ∠ EAB  = ∠ FAD - ∠ FAC
⇒ ∠ BAD  = ∠ CAD

 ΔABD Am{U  ΔACD  ‘Ü¶o
∠ BAD  = ∠ CAD  (da {gÜX Ho$co Amho)
∠ ADB  = ∠ ADC = 900 [{Xco Amho H$s, AD ho BC da c§~ Amho.]

Am{U AD = AD
∴ ΔABD ≅  ΔACD [ ASA ìXmao]

åhUwZ {gÜX Pmco Amho.
∠ ABD = ∠ ACD   ⇒  AB = AC   Am{U BD = CD [ C.P.C.T  ìXmao ]

⇒  2x + 3 = 3y + 1 Am{U x = y + 1
⇒  2x − 3y = −2 Am{U x − y = 1

         ‘m§S>Ur Ho$ë¶mZo 2(1+ y) − 3y = −2 ‘m§S>Ur Ho$ë¶mZo y =  4  ‘Ü¶o  x = 1 + y
x = 1 + y 2 + 2y − 3y = −2     x = 1 + 4

−y = − 2 − 2     x = 5
−y = −4
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CXmhaU-10: EH$m {ÌH$moUmMo E Am{U F ho H«$‘dma g‘mZ Agocoë¶m ~mOw AB Am{U AC Mo
‘Ü¶o q~Xþ ΔABC (AmH¥$Vr nhm)
XmIdm H$s, BF = CE

CXmhaU:  ΔABF  Am{U  ΔACE ‘Ü¶o
AB = AC ({Xco Amho)
∠ A = ∠ A (g‘mZ H$moZ)
AF = AE (g‘mZ ~mOwMo AY} ^mJ)

åhUwZ ΔABF ≅  ΔACE (SAS {Z¶‘ )

åhUwZM  BF = CE (CPCT)

CXmhaU-11: EH$m g‘pìX ŵO {ÌH$moU  ABC ‘Ü¶o AB = AC,  D Am{U  E {~§Xþ BC da
AemàH$mao AmhoV H$r, BE = CD (AmH¥$Vr nhm) XmIdm H$r, AD = AE,

CXmhaU:   ΔABD Am{U ΔACE ‘Ü¶o
AB = AC ({Xco Amho) ........... (1)

∠ B = ∠ C (g‘mZ ~mOw {déÜXmV Agcoco H$moZ) ........... (2)

XoIrc BE = CD

åhUwZ  BE − DE = CD − DE

Vo åhUOo  BD = CE (3)

åhUwZ  ΔABD ≅  ΔACE

( (1), (2), (3) Am{U SAS {Z¶‘ ¶m§Zm dmnéZ).

ho XoVo AD = AE (CPCT)

Aä¶mg - 7.2Aä¶mg - 7.2Aä¶mg - 7.2Aä¶mg - 7.2Aä¶mg - 7.2

1. g‘{ìX ŵO {ÌH$moU ABC, ‘Ü¶o AB = AC, ∠ B Am{U
∠ C Mo Xþ^mOH$ EoH$‘oH$m§g O q~Xþ Odi N>oXVmV. A
nmgwZ O n¶ªV OmoS>m.
(i)  OB = OC (ii)  ∠ A cm AO Xþ̂ mOVo.

2.  ΔABC,‘Ü¶o AD ho  BC Mm c§~ Xþ^mOH$ Amho.
(~mOwÀ¶m AmH¥$Vr nhm) XmIdm H$s, ΔABC  hm
g‘pìX ŵO {ÌH$moU Amho. Á¶m‘Ü¶o AB = AC.

A

B CD

A

B C

E F
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B CD E
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 3. ABC EH$ g‘pìX ŵO {ÌH$moU Amho Á¶m‘Ü¶o BD Am{U
CE c§~ g‘mZ Agcoë¶m ~mOw AC Am{U AB cm AZwH«$‘o
H$mT>co AmhoV. (AmH¥$Vr nhm) XmIdm H$s ho c§~ g‘mZ
AmhoV.

4. ABC EH$m {ÌH$moU Amho. Á¶m‘Ü¶o BD Am{U CE c§~ AC

Am{U AB ~mOw§Zm g‘mZ AmhoV (AmH¥$Vr nhm)
(i) ΔABD  ≅  ΔACE

(ii) AB = AC åhUOoM
ABC EH $ g‘pìX^ wO
{ÌH$moU Amho.

 5. ΔABC Am{U ΔDBC ho XmoZ g‘pìX ŵO {ÌH$moU g‘mZ
nm¶m  BC da AmhoV(AmH¥$Vr nhm) XmIdm H$s,
∠ ABD = ∠ ACD.

7.5 7.5 7.5 7.5 7.5 {ÌH$moUmÀ`m EH$énVoMo AOwZ H$mhr {ZH$f{ÌH$moUmÀ`m EH$énVoMo AOwZ H$mhr {ZH$f{ÌH$moUmÀ`m EH$énVoMo AOwZ H$mhr {ZH$f{ÌH$moUmÀ`m EH$énVoMo AOwZ H$mhr {ZH$f{ÌH$moUmÀ`m EH$énVoMo AOwZ H$mhr {ZH$f
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶ 7.4 (SSS EH$énVoMm {Z¶‘) : aMZodéZ AmnU nm{hco Amho. H$s, SSS {Z¶‘ cmJw
hmoVo. ¶m à‘o¶mcm EH$m ¶mo½¶ aMZoìXmao {gÜX H$aVm ¶oVo.

XmoZ {ÌH$moUmV Oa EH$ {ÌH$moUmÀ¶m {VZ ~mOw AZwH«$‘o Xþgè¶m {ÌH$moUmÀ¶m {VZ ~mOw g§JV
~mOw g‘mZ AgVmV. åhUwZ XomÝhr {ÌH$moU EH$én AmhoV.
•  SSS EH$énVoÀ¶m {Z¶‘cm {gÜX H$aUo.
{Xco Amho:  ΔPQR Am{U ΔXYZ Aem àH$mao AmhoV H$s, PQ = XY, QR = YZ Am{U PR = XZ

{gÜXVm : ΔPQR ≅  ΔXYZ

aMZm: YW H$mT>m AemàH$mao H$s, ∠ZYW = ∠PQR Am{U WY = PQ. XW Am{U WZ cm OmoS>m
{gÜX H$aUo:  ΔPQR Am{U ΔWYZ ‘Ü¶o

QR = YZ ({Xco Amho)
∠PQR = ∠ZYW (aMZm)
PQ = YW (aMZm)
∴ ΔPQR ≅  ΔWYZ (SAS EH$énVoMm JwUY‘©)
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A

CB

D

D C

A B

⇒ ∠P = ∠W Am{U PR = WZ (CPCT)

PQ = XY ({Xco Amho)Am{U PQ = YW (aMZm)
∴ XY = YW

Ë¶mM à‘mUo XZ = WZ

 ΔXYW ‘Ü¶o  XY = YW

⇒ ∠YWX = ∠YXW  (EH$m {ÌH$moUmV g‘mZ ~mOwÀ¶m {déÜX ~mOwcm Agcoco H$moZ g‘mZ AgVmV.)
Ë¶mM à‘mUo  ∠ZWX = ∠ZXW

∴ ∠YWX + ∠ZWX = ∠YXW + ∠ZXW

⇒ ∠W = ∠X

AmVm ∠W = ∠P

∴ ∠P = ∠X

 ΔPQR ‘Ü¶o Am{U ΔXYZ

PQ = XY

∠P = ∠X

PR = XZ

∴ ΔPQR ≅  ΔXYZ (SAS EH$énVoMm {Z¶‘ )

Ë¶mÀ¶m da AmYmarV Agcoco Mcm EH$ Imcrc CXmhaU nmhþ ¶m.

CXmhaU-12:  ABCD Mm¡H$moUmV AB = CD, BC=AD Amho Va XmIdm H$s,   ΔABC  ≅  ΔCDA
J¥hrV Yam ΔABC  Am{U  ΔCDA

AB = CD ({Xco Amho)
AD = BC ({Xco Amho)
AC = CA (g‘mZ ~mOw)
ΔABC  ≅  ΔCDA  ( SSS EH$énVoMm {Z¶‘)

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

1. ~mOwÀ¶m AmH¥$Vr‘Ü¶o  ΔABC Am{U ΔDBC ho XmoZ
{ÌH$moU AemàH$mao AmhoV H$s, AB BD=  Am{U
AC CD= XmIdm H$s, ΔABC ≅  ΔDBC.

Vwåhr SAS EH$énVoÀ¶m {Z¶‘ ‘Ü¶o AJmoXaM nm{hco Amhoo H$s, g‘mZ OomS>rMo H$moU g‘mZ ~mOw
‘Yrc H$moUm‘Ü¶o {‘i{dco nm{hOo Am{U Oa ZmhrVa XmoZ {ÌH$moU EH$én hmoD$ Zmhr eH$V.
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$ H$mQ>H$moU {ÌH$moU 5 go.‘r. H$U© Am{U 3 go.‘r. ~mOw {H$Vr doJdoJù¶m

{ÌH$moUmMr aMZm H$é eH$Vmo? Vw‘À¶m {ÌH$moUm§Zm Vw‘À¶m dJm©Vrc Xþgè¶m
{‘ÌmÀ¶m {ÌH$moUm~amo~a VwcZm H$am. {ÌH$moU EH$én AmhoV H$m? Ë¶m§Zm H$mTw>Z
¿¶m Am{U g‘mZ ~mOw Agcoë¶m EH$m {ÌH$moUmda Xþgam {ÌH$moU R>odm. Oa JaO
Agoc Va {ÌH$moUmcm {’$adm Vwåhmcm H$m¶ AmT>iwZ ¶oB©c? Vwåhmcm {XgwZ ¶oB©c
H$s, XomÝhr H$mQ>H$moZ {ÌH$moU EH$én AmhoV. Oa EH$m {ÌH$moUmMr EH$ ~mOw Am{U
EH$ H$U© AZwH«$‘o Xþgè¶m {ÌH$moUmÀ¶m g§JV ~mOw Am{U H$UmªÀ¶m g‘mZ Amho.

¶mMr Zm|X ¿¶m H$s, H$mQ>H$moU hm H$moU ¶m g§X^m©V {‘i{dcm Zmhr. åhUwZ AmnU
Imcrc EH$énVoÀ¶m {Z¶‘m Odi nmo§hMVmo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶ 7.5  (RHS EH$énVoMm {Z¶‘ ) : Oa XomZ H$mQ>H$moU {ÌH$moUmV H$U© Am{U EH$m
{ÌH$moUmMr EH$ ~mOw Xþgè¶m {ÌH$moUmÀ¶m H$U© Am{U ~mOw ~amo~a g‘mZ AgVmV Voìhm XomZ
{ÌH$moU EH$én hmoVmV.

Zm|X H$am H$s, RHS  åhUOo H$mQ>H$moU - H$U© - ~mOw- Xe©{dVo.
Mcm {gÜX H$é ¶m.

{Xco Amho: XmoZ H$mQ>H$moU {ÌH$moU ΔABC Am{U  ΔDEF

Á¶m‘Ü¶o  ∠ B = 90o Am{U
∠ E = 90o AC = DF

 Am{U BC = EF.

{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:  ΔABC ≅  ΔDEF

aMZm:  DE cm  G  n¶§©V dmT>dm.
åhUwZ EG = AB. GF cm OmoS>m.

{gÜXVm:
{dYmZ{dYmZ{dYmZ{dYmZ{dYmZ H$maUH$maUH$maUH$maUH$maU
 ΔABC ‘Ü¶o Am{U ΔGEF AmnUmg Amho
AB = GE (aMZoìXmao)
∠ B = ∠ FEG (àË¶|H$ H$moU H$mQ>mH$moZ Amho (900))
BC  = EF ({Xco Amho)
ΔABC  ≅  ΔGEF ( SAS EH$énVoMm {Z¶‘m ìXmao )
åhUwZ ∠ A = ∠ G … (1) (CPCT)
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AC = GF … (2) (CPCT)
Z§Va  AC=GF Am{U AC=DF ( (2) Am{U {Xcoë¶m nmgwZ)
åhUwZ DF = GF (darc nmgwZ)
 åhUwZ ∠ D = ∠ G … (3) (g‘mZ ~mOwÀ¶m {déÜX ~mOwMo H$moU g‘mZ )
AmnUmg ¶oVo ∠ A = ∠ D … (4) ((1) Am{U (3)nmgwZ)
Ë¶mM à‘mUo ΔABC ‘Ü¶o Am{U ΔDEF ∠ A = ∠ D, ((4)nmgwZ)
∠ B = ∠ E ({Xco Amho)
åhUwZ ∠ A+ ∠ B = ∠ D + ∠ E ({‘i{dë¶m Z§Va)
na§Vw ∠ A + ∠ B + ∠ C = 1800 and ({ÌH$moUmMr H$moUmMr ~oarO {Z¶‘)
∠ D + ∠ E + ∠ F = 1800

180 - ∠ C = 180 - ∠ F ( ∠ A+ ∠ B=1800− ∠CAm{U∠D + ∠ E=1800− ∠ F)
åhUwZ ∠ C = ∠ F, … (5) (ImarO H$aÊ¶mMm {Z¶‘)
AmVm  ΔABC ‘Ü¶o Am{U  ΔDEF, AmnUmg ¶oVo H$s,
BC = EF ({Xco Amho)
∠ C = ∠ F ((5)nmgwZ)
AC = DF ({Xco Amho)
ΔABC ≅   ΔDEF ( SAS EH$énVoMm {Z¶‘)

CXmhaU-13: AB EH$ aofm I§S> Amho.P Am{U Q ho q~Xþ AB aofm I§S>mÀ¶m XmoÝhr ~mOw§Zm
AemàH$mao AmhoV H$s àË¶oH$ aofm I§S> A Am{U B nmgwZ g‘mZ A§Vamda AmhoV.(AmH¥$Vr nhm)
XmIdm H$s, PQ ho AB Mm Xþ^mOH$mMm c§~ Amho.
gmoS>dUwH$: Vwåhmcm {Xco Amho H$s, PA = PB Am{U QA = QB Am{U Vwåhmcm XmId¶mMo Amho
H$s,Q ho  AB da c§~ Amho. Am{U  AB cm Xþ^mOVmo. g‘Om PQ ho AB cm C Odi N>oXZ
H$aVo.
Vwåhr {dMma H$é eH$Vm H$m ¶m AmH¥$Vr ‘Ü¶o XmoZ {ÌH$moU EH$én AmhoV H$m?
Mcm ¶mcm ¿¶m ΔPAQ Am{U ΔPBQ.
¶m {ÌH$moUmV

AP = BP ({Xco Amho)
AQ = BQ ({Xco Amho)
PQ = PQ (g‘mZ ~mOw)

åhUwZ ΔPAQ ≅ ΔPBQ (SSS {Z¶‘)
åhUwZM ∠ APQ =  ∠ BPQ (CPCT).
AmVm J¥hrV Yé ¶m H$s, ΔPAC Am{U ΔPBC.
Vwåhmcm ‘m{hV Amho H$s,  AP = BP ({Xco Amho)

A B

Q
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∠ APC =  ∠ BPC (∠ APQ = ∠ BPQ (da {gÜX Ho$co Amho)
   PC = PC (g‘mZ ~mOw)

åhUwZ ΔPAC  ≅  ΔPBC (SAS {Z¶‘)

åhUwZM AC = BC (CPCT) ........... (1)

Am{U ∠ ACP =  ∠ BCP (CPCT)

XoIrc  ∠ ACP +  ∠ BCP = 180° (aofr¶ OmoS>r)
åhUwZ 2 ∠ ACP = 180°

qH$dm ∠ ACP = 90° ........... (2)

 (1) Am{U (2) nmgwZ Vwåhr gmoß¶m [aVrZo EH$m {ZîH$em©cm ¶oVm H$s, PQ ho AB À¶m
Xþ̂ mOH$mMm c§~ Amho.
[Zm§oX H$am H$s,  ΔPAQ Am{U  ΔPBQ Mr EH$énVm Z XmI{dVm Vwåhmcm XmI{dVm ¶oV Zmhr
ΔPAC ≅  ΔPBC OarAP = BP ({Xco Amho)

PC = PC (g‘mZ ~mOw)
Am{U ∠ PAC =  ∠ PBC ( ΔAPB ‘Ü¶o g‘mZ ~mOwÀ¶m {déÜXVm Agcoco H$moU g‘mZ AgVmV)

¶mMo H$maU H$s ho {ZH$mc AmnUmg gm§JVo H$s, SSA {Z¶‘ Zoh‘r cmJw hmoV Zmhr. qH$dm
{ÌH$moUmÀ¶m EH$énVoMr gÎ¶Vm Amho. Ogo {Xcoë¶m {ÌH$moUmV OmoS>rÀ¶m g‘mZ ~mOw ‘Ü¶o
H$moU {‘i{dcm Zmhr.]
Mcm AmUIr H$mhr CXmhaUo KoD$ ¶m.
CXmhaU-14: P hm EH$ q~Xþ  l Am{U m nmgwZ g‘mZ A§Vamda Amho Am{U  A Odi N>oXZ
hmoV Amho.(AmH¥$Vr nhm) XmIdm H$s, aofm  AP Ë¶mVrc H$moZm§Um Xþ^mOVo.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$: A da  l Am{U m N>oXVmV. ho {Xco AmhoV.
g‘Om PB ho aofm l da c§~ Amho Am{U
PC ⊥  m. ho {Xcoco Amho H$s, PB = PC.

Vwåhmcm XmId¶mMr JaO Amho ∠ PAB =  ∠ PAC.

Mcm J¥hrV Yé ¶m H$s, ΔPAB Am{U ΔPAC ¶m XmoZ {ÌH$moUmV
PB = PC ({Xco Amho)
∠ PBA =  ∠ PCA = 90°  ({Xco Amho)
       PA = PA (g‘mZ ~mOw)

åhUwZ ΔPAB  ≅  ΔPAC (RHS {Z¶‘)

åhUwZ  ∠ PAB =  ∠ PAC (CPCT)
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A

B C

D

A

B CM

P

Q RN

Aä¶mg - 7.3Aä¶mg - 7.3Aä¶mg - 7.3Aä¶mg - 7.3Aä¶mg - 7.3
 1. AD ho EH$m g‘ìXr ŵyO {ÌH$moU  ABC Mr c§~ aofm Amho Á¶m‘Ü¶o AB = AC.

XmIdm H$s, (i) ADho BC cm Xŵ mOZo (ii) AD ho ∠ A Xþ̂ mOVo.
 2. EH$m {ÌH$moU ABC À¶m XmoZ ~mOw

AB, BC Am{U ‘Ü¶o aofm AM ¶m
AZwH«$‘o Xþgè¶m {ÌH$moU  ΔPQR
À¶m XmoZ ~mOw PQ Am{U QR
Am{U ‘Ü¶a of m  PN g‘mZ
AmhoV(AmH¥$Vr nhm) XmIdm H$s,
(i) ΔABM  ≅  ΔPQN

(ii) ΔABC  ≅  ΔPQR

 3. BE Am{U CF ¶m XmoZ  EH$m {ÌH$moUmÀ¶m c§~ aofm AmhoV RHS EH$énVoMm {Z¶‘
dmnéZ {gÜX H$am H$s, ΔABC hm g‘pìX^wO {ÌH$moU Amho.

 4. ΔABC hm g‘pìX ŵO {ÌH$moU Amho Á¶m‘Ü¶o AB = AC. XmIdm H$s, ∠ B = ∠ C.

(gwMZm: AP ⊥ BC H$mT>m )  (RHS EH$énVoMm {Z¶‘)

 5. ΔABC EH$ g‘pìX ŵO {ÌH$moU Amho Á¶m‘Ü¶o  AB =
AC ~mOw BA cm D n¶ªV Aem àH$mao dmT>{dco Amho.
H$s,  AD = AB (AmH¥$Vr nhm) XmIdm H$s,∠ BCD
EH$ H$mQ>H$moU Amho.

 6. ABC EH$ H$mQ>H$moU {ÌH$moU Amho Á¶m‘Ü¶o ∠ A = 900 Am{U AB = AC Va XmIdm H$s,
∠ B = ∠ C.

 7. g‘^wO {ÌH$moUmMo H$moU àË¶oH$s  600  AmhoV ho XmIdm.

7.6  {ÌH$moUmVrc Ag‘mZVm:7.6  {ÌH$moUmVrc Ag‘mZVm:7.6  {ÌH$moUmVrc Ag‘mZVm:7.6  {ÌH$moUmVrc Ag‘mZVm:7.6  {ÌH$moUmVrc Ag‘mZVm:
AmVm n¶ªV Vwåhr {ÌH$moUmV qH$dm {ÌH$moUmVrc ~mOwÀ¶m Am{U H$moUmÀ¶m g‘mZVo

~m~V Aä¶mg H$arV hmoVm. H$mhr doim AmnU Ag‘mZ dñVwMr g§nH$m©V ¶oVmo. Am{U Ë¶m§Mr
VwcZm H$aÊ¶mMr JaO ^mgVo. Ogo CXmhaUmW© aofm I§S>  AB hr cm§~r ‘Ü¶o aofm I§S>  CD
noúmm OmñV Amho AmH¥$Vr (i) ‘Ü¶o Am{U∠ A hm ∠ B noúmm ‘moR>m Amho. ho AmH¥$Vr (ii) ‘Ü¶o
nhm.SCERT T
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(i) (ii)

Mcm AmVm VnmgUr H$am H$s, {ÌH$moUmVrc Ag‘mZ ~mOw Am{U Ag‘mZ H$moUm‘Ü¶o
H$mhr g§~§Y Amho H$m? ¶mgmR>r Imcrc H¥$Vrcm gmoS>dwU nhm.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

 1. EH$ {ÌH$moU ABC H$mT>m Am{UA′  {~Xþcm  CA da IwU H$am Oo dmT>{dcm Amho

åhUwZA′C > AC (cm§~rMr VwcZm H$aUo)
A′cm B gmo~V OmoS>m Am{U  A′BC cm nwU© H$am.
Vwåhr H$m¶ åhUw eH$Vm  ∠ A′BC Am{U  ∠ ABC?

Ë¶mMr VwcZm H$am, Vwåhmcm H$m¶ {Z[aúmUmg ¶oB©c?
ñnï> nUo   ∠A’BC > ∠ABC

CA da AmUIr H$mhr q~XþMr IwU H$aUo Mmcw R>odm (dmT>cocr) Am{U ~mOw  BC
gmo~V H$moU H$mT>m Am{U q~XþMr IwU H$am. Vwåhmcm {XgwZ ¶oB©c H$s Ogr ~mOw AC Mr
cm§~r dmT>Vo ( AMo doJdoJio ñWmZ KoD$Z) Ë¶mÀ¶m {déÜX ~mOwcm Agcoco H$moU ∠ B
XoIrc dmT>Vo.

AmVm Mcm AmUIr EH$ H¥$Vr Vwåhr H$éZ nhm.

 2. {df‘ ŵO {ÌH$moU  ABC  H$mT>m
(Vmo {ÌH$moU Á¶m‘Ü¶o gd© ~mOw§Mr cm§~r
doJdoJir AgVo) ~mOwMr cm§~r ‘moOm.

AmVm, H$moUmMo ‘mn ‘moOm, Vwåhmcm
H$m¶ AmT>iwZ ¶oB©c?

A

B C
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B
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A

B C

ΔABC AmH¥$Vr‘Ü¶o  BC hr
gdm©V cm§~ ~mOw Am{U AC hr
  gdm©V chmZ ~mOw Amho.

XoIrc  ∠ A hm gdm©V ‘moR>m
Am{U ∠ B gdm©V chmZ H$moU Amho.

da rc àË¶ oH $
{ÌH$moUmVrc ~mOw Am{U H$moU ‘moOm. Ooìhm Xþgè¶m OmoS>r ~amo~a VwcZm H$ocr AgVm EH$m
{ÌH$moUmÀ¶m EH$ ~mOw Am{U Ë¶mÀ¶m {déÜX H$moU ¶mVrc g§~§Y H$m¶ Amho?
à‘o¶-7.6 : Oa EH$m {ÌH$moUmÀ¶m XmoZ ~mOw
Ag‘mZ AmhoV, gdm©V cm§~ Agcoë¶m ~mOwÀ¶m
{déÜX Agcocm H$moU ‘moR>m AgVmo.

Vyåhr ¶m à‘o¶cm  BC da C {~X§þ KoD$Z
{gÜX H$é eH$Vm AemàH$mao H$s,CA = CP
>~mOwÀ¶m AmH¥$Vr‘Ü¶o XmI{dco Amho.

AmVm, Xþgar H¥$Vr H$é ¶m.
H¥$Vr
>EH$ aofmI§S> AB> H$mT>m. A >cm H|$Ð q~Xþ KoD$Z

H$mhr ì¶mgmYm©Zo EH$ Mm°n H$mT>m Am{U doJdoJio
q~Xþ Ogo P, Q, R, S, T >Ë¶mÀ¶mda IwU H$am.

>¶mVrc àË¶oH$ q~X§þZm A >~amo~a Am{U
B>~amo~a XoIrc OmoS>m(AmH¥$Vr nhm) {Z[aúmU
H$am {H$ Ooìhm AmnU P >nmgwZ T> n¶ªV McZ H$aVmo
Voìhm ∠ A >‘moR>m Am{U ‘moR>m ~ZV OmVmo. Ë¶mÀ¶m
{déÜX ~mOwcm Agcoë¶m ~mOwg H$m¶ hmoV Amho?
{Z[aúmU H$am H$s ~mOwMr cm§~r XoIrc dmT>V Mmccr
Amho Vo åhUOo ∠ TAB > ∠ SAB > ∠ RAB > ∠ QAB >
∠ PAB >Am{U TB > SB > RB > QB > PB.

>AmVm Ag‘mZ H$moZ KoD$Z H$moUVmhr EH$ {ÌH$moU
H$mT>m. ~mOwMr cm§~r ‘mnm( AmH¥$Vr nhm)

{Z[aúmU H$am H$s, gdm©V ‘moR>m Agcoë¶m H$moUmÀ¶m {déÜX Agcocr ~mOw gdmªV
‘moR>r AgVo AmH¥$Vr‘Ü¶o  ∠ B >hm gdm©V ‘moR>m H$moU Amho Am{U AC >gdm©V ‘moR>r ~mOw
Amho.

¶mM H¥$Vrcm AmUIr H$mhr {ÌH$moUmZm KoD$Z nwÝhm nwÝhm H$am Am{U nhm H$s darc
à‘o¶mMm ì¶Ë¶mg XoIrc ~amo~a Amho.
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A

B CD

>Imcrc {Xcoë¶m àË¶oH$ {ÌH$moUmV H$moZ Am{U ~mOw ‘mnm EH$m ~mOwV Am{U Ë¶mÀ¶m {déÜX EH$
H$moZ Agcoë¶m àË¶oH$ {ÌH$moUmV Vwåhmcm H$moUVm g§~§Y {XgwZ ¶oB©c.

>Aem [aVrZo AmnU Imcrc à‘o¶mOdi nmohMcmo.

>à‘o¶ -7.7 : >H$moUË¶mhr {ÌH$moUmV, gdmªV ‘moR>çm H$moZmMr {déÜX ~mOw gdm©V cm§~ AgVo.
>¶m à‘o¶mcm ZH$mamË‘H$ nÜXVrZo {gÜX H$aVm ¶oVo.

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

>AmVm {ÌH$moU ABC >H$mT>m Am{U Ë¶mÀ¶m ~mOw ‘mnm. Ë¶mÀ¶m ~mOwMr ~oarO  AB
+ BC, BC + AC >Am{U AC + AB, >H$am. ¶mMr VwcZm {Vgè¶m ~mOw ~amo~a H$am.Vwåhmcm
H$m¶ {XgwZ ¶oB©c?

>Vwåhmcm {XgwZ ¶ooB©c H$s, AB + BC > AC,
BC + AC > AB >Am{U AC + AB > BC.

>Xþgè¶m {ÌH$moUm~amo~a ¶m H¥$Vrcm nwÝhm nwÝhm H$am Am{U ¶mgmo~V Vwåhr Imcrc
à‘o¶mda nmohMw eH$Vm.
>à‘o¶-7.8 : >EH$m {ÌH$moUmÀ¶m H$moUË¶mhr XmoZ ~mOwMr ~oarO {Vgè¶m
~mOw noúmm A{YH$ AgVo.

>~mOwÀ¶m AmH¥$VrV, {Z[aúmU H$am H$s,   ΔABC  Mr ~mOw
BA cm D q~Xþ n¶ªV dmT>{dco Amho. AemàH$mao H$s, AD = AC
Vwåhr XmIdw eH$Vm H$m?  ∠ BCD > ∠ BDC Am{U BA + AC > BC
? Vwåhr darc à‘o¶mMr {gÜXVoOdi nm|hMcm H$m?

Mcm AmVm H$mhr CXmhaU ¶m {ZH$mcmda AmYmarV Agcoco KoD$ ¶m.
CXmhaU-15: EH$m ΔABC À¶m BC~mOwda q~Xþ D Amho. AemàH$mao H$s,

 AD = AC (AmH¥$Vr nhm) XmIdm H$s,AB > AD.

gmoS>dUwH$:   ΔDAC ‘Ü¶o
AD = AC ({Xco Amho)

åhUwZ ∠ ADC =  ∠  ACD (g‘mZ ~mOwÀ¶m {déÜX ~mOwMo H$moZ)
AmVm ∠ ADC hm ~mø H$moU ΔABD gmR>r Amho.
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åhUwZ , ∠ ADC > ∠ ABD

qH$dm, ∠ ACD >  ∠ ABD

qH$dm, ∠ ACB >  ∠ ABC

åhUwZ, AB > AC (  ΔABC  ‘Ü¶o ‘moR>çm H$moZmÀ¶m {déÜX Agcocr ~mOw)
qH$dm, AB > AD (AD = AC)

Aä¶mg- 7.4Aä¶mg- 7.4Aä¶mg- 7.4Aä¶mg- 7.4Aä¶mg- 7.4
 1. H$mQ>H$moZ {ÌH$moUmV XmIdm H$s, H$U© hr gdm©V ‘moR>r ~mOw Amho.
 2. ~mOwÀ¶m AmH¥$Vr ‘Ü¶o  ΔABC À¶m AB Am{U AC

~mOw P Am{U Q q~Xþ n¶ªV AZwH«$‘o dmT>{dë¶m AmhoV.
XoIrc∠ PBC <  ∠ QCB. XmIdm H$s, AC > AB.

3. ~mOwÀ¶m AmH¥$Vr‘Ü¶o ∠ B <  ∠ A Am{U  ∠ C <  ∠ D.
XmIdm H$s, AD < BC.

 4. AB Am{U CD AZwH«$‘o gdm©V chmZ Am{U gdmªV ‘moR>çm
ABCD Mm¡H$moUmÀ¶m ~mOw AmhoV (~mOwMr AmH¥$Vr nhm)
XmIdm H$s,  ∠ A  >  ∠ C Am{U ∠ B >  ∠ D.

5. ~mOwÀ¶m AmH¥$Vr‘Ü¶o  PR > PQ Am{U ∠ QPR
cm  PS Xþ̂ mOVo pgÜX H$am H$s, ∠ PSR >  ∠ PSQ.

 6. Oa EH$m {ÌH$moUmÀ¶m XmoZ ~mOw 4 go.‘r.
Am{U 6 go.‘r. AmhoV. Va {Vgè`m ~mOwMo eŠ`Vmo {H$Vr _mno ̀ oVmV? (YZ,nwUm©H$)
{H$Vr {^Þ {ÌH$moU Va {Vgè¶m ~mOwMo ¶oD$ eH$VmV?

 7. 5 go.‘r.,8 go.‘r. Am{U 1 go.‘r. ‘mnmMo EH$m {ÌH$moUmMr aMZm H$aÊ¶mMm à¶ËZ
H$am.Vo e³¶ Amho qH$dm Zmhr? H$maU H$m¶? Vw‘Mo g‘mYmZ H$maH$ ¶mo½¶ CÎmao Úm.
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AmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmo

 • AmH¥$Ë¶m Á¶m H$s, gma»¶m AmhoV Vo åhUOo gma»¶m AmH$ma Am{U én AgUmè¶m§Zm
EH$én AmH¥$Vr åhUVmV.

 • {VZ ñd§VÌ KQ>H$ {‘iwZ EH$ KQ>H$ V¶ma H$aVmV.

 • XmoZ {ÌH$moU EH$én AmhoV Oa EH$m {ÌH$moUmÀ¶m ~mOw Xþgè¶m {ÌH$moUmÀ¶m ~mOw
~aom~a AgVrc Am{U g§JV H$moZ XmoÝhr {ÌH$moUmV g‘mZ AgVmV.

 • XoIrc, {eamo[~§Xþ ‘Ü¶o EH$-EH$ Mm g§~§Y AgVmo.

 • EH$én AmH¥$VrV g§JV ^mJ g‘mZ AgVmV. Am{U AmnU g§{úmá ‘Ü¶o ‘CPCT’ Ago
Vo EH$én {ÌH$moUmÀ¶m g§JV ^mJmgmR>r {chVmo.

 • ASA EH$én {Z¶‘: XmoZ {ÌH$moU EH$én AmhoV Oa XmoZ H$moZ Am{U EH$ g‘m{dð>
~mOw EH$m {ÌH$moUmMr Xþgè¶m {ÌH$moUmÀ¶m XmoZ H$moZ Am{U EH$ g‘m{dð> ~mOwÀ¶m
g‘mZ AgVo.

 • SAS EH$én {Z¶‘: XmoZ {ÌH$moU EH$én AgVmV Oa EH$m {ÌH$moUmÀ¶m XmoZ ~mOw
Am{U g‘mdoe H$moZ Xþgè¶m {ÌH$moUmÀ¶m XmoZ ~mOw Am{U g‘m{dð> H$moZmÀ¶m g‘mZ
AgVmV.

 • EH$ g‘ìXr^wO {ÌH$moUmÀ¶m g‘mZ ~mOwÀ¶m {déÜX ~mOwg Agcoco H$moZ g‘mZ AgVmV.

 • ì¶mË¶mg EH$m {ÌH$moUmÀ¶m g‘mZ H$moZmÀ¶m {déÜX ~mOwg Agcoë¶m ~mOw g‘mZ AgVmV

 • RHS EH$énVoMm {Z¶‘: Oa XmoZ H$mQ>H$moZ {ÌH$moUmV H$U© Am{U EH$m {ÌH$moUmMr
EH$ ~mOw Xþgè¶m {ÌH$moUmMm H$U© Am{U g§JV ~mOwgr g‘mZ AgVrc Va, XomZ
{ÌH$moU EH$én AgVmV.

 • SSS EH$én {Z¶‘: Oa EH$ {ÌH$moUmÀ¶m {VZ ~mOw Xþgè¶m {ÌH$moUmÀ¶m {VZ ~mOwer
g‘mZ AgVrc Va Vo XmoZ {ÌH$moU EH$én hmoVmV.

 • Oa EH$m {ÌH$moUmÀ¶m XmoZ ~mOw Ag‘mZ AgVrc Va cm§~ ~mOwÀ¶m {déÜX ~mOwg
Agcocm H$moZ XoIrc A{YH$ AgVmo.

 • H$moUË¶mhr {ÌH$moUmV Am{YH$ H$moZmÀ¶m {déÜX ~mOwg Agcocr ~mOw XoIrc ‘moR>r
AgVo.

 • EH$m {ÌH$moUmÀ¶m H$moUË¶mhr XmoZ ~mOwMr ~oarO {Vgè¶m ~mOw noúmm A{YH$ AgVo.
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8.18.18.18.18.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
AJmoXaÀ¶m YS>çm‘Ü¶o Vwåhr {ÌH$moUmMo ~aoMí¶m JwUY‘© Am{U Ë¶m§Mr {gÜXVm {df¶r

{eH$cmV. VrZ EH$aofr¶ Zgcoë¶m {~§XþZm OmoS>Ê¶mMr ~§XrñV AmH¥$Vr åhUOo {ÌH$moU hmo¶ ho
Vwåhmcm ‘m{hVM Amho. àVcm darc Mma q~Xþ nmgwZ H$moUVr AmH¥$Vr {‘iVo Vwåhmcm ‘m{hV
Amho H$m? Oa gd© q~Xþ EH$aofr¶ Agoc Va Amnë¶mcm aofmI§S> {‘iVo (AmH¥$Vr (i))Oa Mma
n¡H$s {VZ {~§Xþ EH$aofr¶ Agoc Va Amnë¶mcm {ÌH$moU {‘iVo (AmH¥$Vr(ii)) Am{U Oa H$moUVohr
VrZ q~Xþ EH$aofr¶ Zgoc Va Amnë¶mcm Mma ~mOw§Zr ~§XrñV Agcocr AmH¥$Vr {‘iVo
(AmH¥$Vr(iii), (iv)) Aem AmH¥$VrZm AmnU Mm¡H$moZ åhUVmo.

Vwåhr ghO[aË¶m ~aoMgo Mm¡H$moZ H$mTw> eH$Vm Am{U Vw‘À¶m g^modVr Agcoë¶m ~aoMí¶m
Mm¡H$moZm gma»¶m AmH$mam§Zm AmoiIw eH$Vm EH$m ‘hËdmÀ¶m A§emZo AmH¥$Vr iii)  Am{U (iv) ‘Ü¶o
doJdoJù¶m Mm¡H$moZ V¶ma Pmco. Vo H$go doJio AmhoV?

¶m YS>çmV AmnU Mm¡H$moZmÀ¶m ’$º$ AmH¥$Vr(iii) ‘Ü¶o
XmI{dcooë¶mMm Aä¶mg H$aUma AmhmoV. ¶m ~hr©Jc Mm¡H$moZ AmhoV.

Mm¡H$moZ hm àVcmVrc Mma aofm§Zr ~Zococr gmYr ~§XrñV
AmH¥$Vr hmo¶.

Mm¡H$moZ ABCD cm AB, BC, CD Am{U DA ¶m XmoZ ~mOw
AmhoV  A, B, C Am{U D Mma {eamo{~§Xþ AmhoV.  A∠ , B∠ , C∠
Am{U D∠ ho {eamoq~Xþ ¶oWo V¶ma Pmcoco Mma H$moZ AmhoV.

Ooìhm AmnU {déÜX {eamoq~Xþ  (A, C) Am{U(B, D)
OmoS>Vmo Mm¡H$moZ ABCD Mo   AC Am{U BD ho XmoZ H$U© AmhoV.

A B C D

A

DC

B

C

D

A

B

A

C

B
D

(i) (ii) (iii) (iv)
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B

D

A
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BA
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8.28.28.28.28.2 Mm¡H$moZmMo JwUY‘©Mm¡H$moZmMo JwUY‘©Mm¡H$moZmMo JwUY‘©Mm¡H$moZmMo JwUY‘©Mm¡H$moZmMo JwUY‘©
Mm¡H$moZmÀ¶m AmV ‘Ü¶o Mma H$moZ AgVmV. ¶m Mma H$moZm§Mr ~oarO AmnU ‘m{hV H$é

eH$Vmo H$m? {ÌH$moUmÀ¶m H$moZmÀ¶m ~oaOoMm JwUY‘m©Mr AmR>dU H$é ¶m. ¶m JwU‘Ym©Mm dmna
H$éZ AmnU Mm¡H$moZmÀ¶m Mma A§Va H$moZmMr ~oarO ‘m{hV H$é eH$Vmo.

ABCD hm Mm¡H$moZ Amho Am{U AC hm H$U© Amho (AmH¥$Vr nhm)
ΔABC À¶m {VZ H$moZmMr ~oarO Amnë¶mcm ‘m{hV Amho.

o180BCABCAB =∠+∠+∠  ...(1)  ({ÌH$moUmÀ¶m H$moZmÀ¶m ~oaOoMm JwUY‘©)
¶mM à‘mUo ΔADC ‘Ü¶o

o180DCADCAD =∠+∠+∠ ...(2)

 (1) Am{U (2) Mr ~oarO H$éZ
oo 180180DCADCADBCABCAB +=∠+∠+∠+∠+∠+∠

nhm ACADCAB ∠=∠+∠  Am{U CDCABCA ∠=∠+∠

åhUwZ  A∠  + B∠ + C∠  + D∠  = 360o

åhUOoM Mm¡H$moZmÀ¶m Mma H$moZm§Mr ~oarO 360o AgVo qH$dm 4 H$mQ>H$moZ AgVmV.

8.3  8.3  8.3  8.3  8.3  Mm¡H$moZmMo doJdoJio àH$maMm¡H$moZmMo doJdoJio àH$maMm¡H$moZmMo doJdoJio àH$maMm¡H$moZmMo doJdoJio àH$maMm¡H$moZmMo doJdoJio àH$ma
Imcr H$mT>coë¶m Mm¡H$moZmH$S>o nhm AmnU ¶m n¡H$s ~aoMeo nm{hcoco Amho. ¶m§Zm AmnU

cdH$a {dMmamV KoD$ Am{U Ë¶m§À¶m JwUY‘m©À¶m AmYmamda Ë¶m§À¶m {d{eï> ZmdmMr AmR>dU
H$é.
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AmnU {Z[aúmU Ho$cmo.
l AmH¥$Vr (i) ‘Ü¶o Mm¡H$moZABCD À¶m {déÜX ~mOwMr EH$ OmoS>r AB Am{U DC EH$‘oH$m§cm

g‘m§Va Amho. Aem Mm¡H$moZm§Zm g‘c§~ Mm¡H$moZ Ago åhUVmV.
Oa g‘c§~ Mm¡H$moZmMr Ag‘m§Va ~mOw g‘mZ Agoc Va Ë¶m g‘c§§~ Mm¡H$moZmMo g‘pìX ŵO
g‘c§~ Mm¡H$moZ Ago åhUVmV

l AmH¥$Vr (ii) ‘Ü¶o Mm¡H$moZmÀ¶m {déÜX ~mOwÀ¶m XmoÝhr OmoS>çm g‘m§Va AmhoV. Aem
Mm¡H$moZmcm g‘m§Va ŵO Mm¡H$moZ åhUVmV. AmH¥$Vr(iii), (iv) Am{U (v) gwÜXm g‘m§Va ŵO
Mm¡H$moZ AmhoV.

l AmH¥$Vr (iii) ‘Ü¶o, g‘m§Va ŵO Mm¡H$moZ EFGH Mo Mmahr H$moZ H$mQ>H$moZ AmhoV. Vo Am¶V
Amho.

l AmH¥$Vr (iv) ‘Ü¶o,g‘m§Va ŵO Mm¡H$moZmÀ¶m cJVÀ¶m ~mOw g‘mZ AmhoV Am{U ¶mcm
g‘ ŵO Mm¡H$moZ åhUVmV.

l AmH¥$Vr (v) ‘Ü¶o g‘m§Va ŵO Mm¡H$moZmÀ¶m cJVÀ¶m ~mOw g‘mZ AmhoV Am{U Ë¶mMm
n«Ë¶oH$ H$moZ 90° Amho. ¶mcm Mm¡ag åhUVmV.

l AmH¥$Vr(vi) ‘Ü¶o Mm¡H$moZ  ABCD ‘Ü¶o cJVÀ¶m ~mOwÀ¶m XmoZ OmoS>çm g‘mZ AmhoV
åhUOoM AB = AD Am{U BC = CD. ¶mcm nV§J åhUVmV.

{Zem H$m¶ åhUVm Amho, {dMmamV KoD${Zem H$m¶ åhUVm Amho, {dMmamV KoD${Zem H$m¶ åhUVm Amho, {dMmamV KoD${Zem H$m¶ åhUVm Amho, {dMmamV KoD${Zem H$m¶ åhUVm Amho, {dMmamV KoD$
g‘ ŵO Mm¡H$moZ ho Mm¡ag hmoD$ eH$Vo nU gd© Mm¡ag ho g‘ ŵO Mm¡H$moZ hmoV Zmhr.

ccrVm AmUIr H$mhr A§e Ë¶mV {‘idcrccrVm AmUIr H$mhr A§e Ë¶mV {‘idcrccrVm AmUIr H$mhr A§e Ë¶mV {‘idcrccrVm AmUIr H$mhr A§e Ë¶mV {‘idcrccrVm AmUIr H$mhr A§e Ë¶mV {‘idcr
gd© Am¶V g‘m§Va ̂ wO Mm¡H$moZ AgVmV nU gd© g‘m§Va ̂ wO Mm¡H$moZ Am¶V hmoV ZmhrV
H$moUË¶m {dYmZmcm Vwåhr ‘mÝ¶ H$aVm?
Vw‘À¶m CÎmamgmR>r H$maU Úm. Mm¡H$moZmÀ¶m doJdoJù¶m àH$mam {df¶r Aeo BVa {dYmZ
{chm.

gmoS>{dcocr CXmhaUogmoS>{dcocr CXmhaUogmoS>{dcocr CXmhaUogmoS>{dcocr CXmhaUogmoS>{dcocr CXmhaUo
CXmhaU-1:  ABCD  hm g‘m§Va ŵO Mm¡H$moZ Amho Am{U A∠  = 60o Va BVa H$moZ ‘m{hV H$am.
gmoS>dUwH$: g‘m§Va ŵO Mm¡H$moZmMo {déÜX H$moZ g‘mZ AgVmV.

åhUwZ ABCD g‘m§Va ŵO Mm¡H$moZ Amho.
 C∠  = A∠ = 60o  Am{U B∠  = D∠

Am{U g‘m§Va ŵO Mm¡H$moZmÀ¶m EH$m nmR>r‘mJwZ EH$ ¶oUmè¶m H$moZm§Mr ~oarO 180o åhUwZ
A∠  Am{U B∠  ho EH$m nmR>r‘mJwZ EH$ ¶oUmao H$moZ AmhoV.

D∠  =  B∠ =  180o − A∠

=  180o − 60o = 120o.

Aem àH$mao BVa H$moZ 120o, 60o, 120o.

D C
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CXmhaU-2: ABCD g‘m§Va ŵO Mm¡H$moZm‘Ü¶o, ∠DAB  = 40o Va g‘m§Va ŵO Mm¡H$moZmMo BVa
H$moZ ‘m{hV H$am.

gmoS>dUwH$:

ABCD hm g‘m§Va ŵO Mm¡H$moZ
∠DAB = ∠BCD = 40° Am{U AD || BC
EH$m nmR>r‘mJwZ EH$ ¶oUmè¶m H$moZmMr ~oarO
∠CBA + ∠DAB = 180°

∴  ∠CBA = 180 − 40°
        = 140°

ho ‘m{hV Pmë¶m‘wio AmnU ‘m{hV H$é eH$Vmo   ∠ADC = 140°  Am{U ∠BCD = 40°
CXmhaU3: g‘m§Va ŵO Mm¡H$moZmÀ¶m XmoZ cJVÀ¶m ~mOw 4.5 go.‘r. Am{U 3 go.‘r. AmhoV. Va

Ë¶mMr n[a‘rVr ‘m{hV H$am.
gmoS>dUwH$: g‘m§Va ŵO Mm¡H$moZmMr {déÜX ~mOw g‘mZ AgVo. BVa XmoZ ~mOw 4.5 go.‘r.

Am{U 3 go.‘r. AmhoV.
åhþUZ n[a‘rVr  = 4.5 + 3 + 4.5 + 3 = 15 go.‘r.
CXmhaU-4:  g‘m§Va ̂ wO Mm¡H$moZABCD ‘Ü¶o, EH$m nmR>r‘mJwZ EH$ ¶oUmao H$moZ ∠A Am{U ∠B
Mo H$moZXþ̂ mOH$ P ¶oWo N>oXVmV. Va {gÜX H$am. A∠ PB = 90o.

gmoS>dUwH$:  ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.AP Am{U  BP  ho EH$m nmR>r‘mJwZ EH$ ¶oUmè¶m
∠A Am{U ∠B H$moZ Xþ̂ mOH$ AmhoV.

g‘m§Va ŵO Mm¡H$moZmÀ¶m EH$m nmR>r‘mJwZ EH$ ¶oUmè¶m H$moZmMr ~oarO nwaH$ AgVo.
A∠  +  B∠  = 180o

2
180B

2
1A

2
1

=∠+∠

o90PBAPAB =∠+∠⇒

 Δ APB  ‘Ü¶o
o180PBAAPBPAB =∠+∠+∠  ({ÌH$moUmÀ¶m H$moZmÀ¶m ~oaOoÀ¶m JwUY‘©)

)PBAPAB(180APB 0 ∠+∠−=∠

      = 180o − 90o

       = 90o

Ago {gÜX hmoVo.

A B

D C

40°

A B

D C

E
40°

AB cm E n¶ªV dmT>dm. ∠CBE ‘m{hV
H$am. Vw‘À¶m H$m¶ cúmmV Amco? ∠ABC

Am{U∠CBE ho H$moUË¶m àH$maMo H$moZ Amho?

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

D C

A B
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Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1
1. {dYmZo gË¶ AmhoV H$s AgË¶ Vo gm§Jm.

(i) àË¶§oH$ g‘m§Va^wO Mm¡H$moZ hm g‘c§~ Mm¡H$moZ AgVmo. (     )
(ii) gd© g‘m§Va^wO ho Mm¡H$moZ AgVmV. (     )
(iii) gd© g‘c§~ Mm¡H$moZ ho g‘m§Va ^wO Mm¡H$moZ AgVmV. (     )
(iv) Mm¡ag hm g‘^wO Mm¡H$moZ Amho. (     )
(v) àË¶oH$ g‘^wO Mm¡H$moZ hm Mm¡ag Amho (     )
(vi) gd© g‘m§Va^wO Mm¡H$moZ Am¶V AmhoV. (     )

2. Oa Ë¶m Mm¡H$mZmcm Vmo JwUY‘© cmJw hmoV Agoc Va (hmo¶) Am{U cmJw hmoV Zgoc Va
(Zmhr) {chV hm Imcrc Vº$m nwU© H$am.
JwUY‘© g‘c§~ Mm¡. g‘m§Va ŵO Mm¡. g‘ ŵO Mm¡. Am¶V Mm¡ag

a.

b.

c.

d.

e.

f.

g.

h.

i.

j.

  3.ABCD g‘c§~ Mm¡H$moZm‘Ü¶o AB || CD Amho. OaAD = BC Va XImdm A∠  = B∠ Am{U C∠  = D∠

4. Mm¡H$moZmMo Mma H$moZ 1:2:3:4 ¶m JwUmoÎmamV AmhoV. Mm¡H$moZmMm àË¶oH$ H$moZ ‘m{hV H$am.
5. Am¶V ABCD Mo AC hm H$U© Amho. ΔACD Mo H$moZ ‘m{hV H$am. H$maUo Úm.

{déÜX ~mO§wMr \$º$ EH$
OmoS>r g‘m§Va AgVo
{déÜX ~mOwÀ¶m XmoZ
OmoS>çm g‘m§Va AgVmV
{déÜX ~mO w g‘mZ
AgVmV.
{déÜX H$m oZ g‘mZ
AgVmV.
EH$m nmR>r‘mJwZ EH$ ¶oUmao
H$moZ nwaH$ AgVmV.
H$U© EH$‘oH$m§Mo Xþ̂ mOH$
AgVmV.
H$U© g‘mZ AgVmV
gd© ~mOw g‘mZ AgVmV.
àË¶oH$ H$moZ H$mQ>H$moZ
AgVo.
H$U© EH$‘oH$m §Mo c§~
AgVmV.

hmo¶
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8.48.48.48.48.4 g‘m§Va^wO Mm¡Ho$mZ Am{U Ë¶mMo JwUY‘©g‘m§Va^wO Mm¡Ho$mZ Am{U Ë¶mMo JwUY‘©g‘m§Va^wO Mm¡Ho$mZ Am{U Ë¶mMo JwUY‘©g‘m§Va^wO Mm¡Ho$mZ Am{U Ë¶mMo JwUY‘©g‘m§Va^wO Mm¡Ho$mZ Am{U Ë¶mMo JwUY‘©
g‘m§Va ŵO ho Mm¡H$moZ Amho ho AmnU nm{hco AhmoV. g‘m§Va ŵO Mm¡H$moZmMo JwUY‘©

{dMmamV KoD$.

ho H$amho H$amho H$amho H$amho H$am
g‘m§Va ŵO Mm¡H$moZmÀ¶m AmH$mamMm EH$ H$mJX H$mnwZ ¿¶m. nwÝhm Ë¶mÀ¶m

H$Um©déZ Ë¶mcm H$mnm. Vwåhmcm H$moUË¶m n«H$mamÀ¶m AmH$ma {‘ioc? ¶m {ÌH$moUmÀ¶m
~m~VrV Vwåhr H$m¶ åhUwZ eH$mc?

EH$m {ÌH$moU Xþgè¶m da R>odm. àË¶oH$ ~mOw Xwgè¶m da AJXr ~aom~a ~gw eHo$c H$m?
OwiË¶m ~mOw H$S>o {ÌH$moU {’$adÊ¶mMr JaO Vwåhmcm Amho. AmVm, XmoÝhr {ÌH$moU AJXr
~amo~a OwimcoV. Vo EH$‘oH$m§Mo EH$én AmhoV.

AmUIr H$mhr g‘m§Va ŵO Mm¡H$moZmgmR>r ho H$am. H$Um©déZ H$mnÊ¶mgmR>r Vwåhr H$moUVmhr
H$U© {ZdSw> eH$Vm.

g‘m§Va ŵO Mm¡H$moZmcm àË¶oH$ H$U© XmoZ EH$én {ÌH$moUmV {d^mJVmo. ho AmnU nmhVmo.
AmVm Mcm {gÜX H$é ¶m.

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.1 : g‘m§Va ŵO Mm¡H$moZmMm H$U© Ë¶mcm XmoZ EH$én {ÌH$moUmV {d^mJVmo.
{gÜXVm:  ABCD g‘m§Va ŵO Mm¡H$moZ {dMmamV KoD$

A Am{U C OmoS>m.g‘m§Va ŵO Mm¡H$moZmMm AC hm H$U© Amho.

AB || DC Am{U AC hm N>o{XH$m Amho.

∠DCA = ∠CAB (A§Va ì¶wH«$‘ H$moZ)

¶mM à‘mUo DA || CB Am{U AC hm N>o{XH$m Amho. åhUwZ ∠DAC = ∠BCA.

ΔACD Am{U ΔCAB ‘Ü¶o

∠DCA = ∠CAB  Am{U   ∠DAC  = ∠ΒCA

 AC = CA gwÜXm (gm‘mB©µH$ ~mOw)

åhUwZ  ΔABC ≅  ΔCDA.

¶mMm AW©, H$mo.~m.H$mo. {Z¶‘mZo ( H$moZ, ~mOw, H$moZ) XmoZ {ÌH$moU EH$én AmhoV.
¶mMm AW©, H$U© AC  g‘m§Va ŵO Mm¡H$moZmcm XmoZ EH$én {ÌH$moUmV {d^mJV Amho.

A B
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.2 : g‘m§Va ŵO Mm¡H$moZmV {déÜX ~mOw g‘mZ AgVmV.
{gÜXVm: g‘m§Va ŵO Mm¡H$moZmMm H$U© Ë¶mcm XmoZ EH$én {ÌH$moUmV {d^mJVmo ho AmnU
AJmoXaM {gÜX Ho$coco Amho.

¶m n«H$mao AmH¥$Vr ‘Ü¶o ACD  CABΔ ≅ Δ

 åhUwZ AB = DC Am{U ∠CBA = ∠ADC

 AD = BC Am{U  ∠DAC = ∠ACB gwÜXm
∠CAB = ∠DCA

 ∴ ∠ACB + ∠DCA = ∠DAC + ∠CAB

åhUOoM ∠DCB = ∠DAB
¶m àH$mao g‘m§Va ŵO Mm¡H$moZm‘Ü¶o

i. {déÜX ~mOw g‘mZ AgVmV.
ii. {déÜX H$moZ g‘mZ AgVmV.
~huJmoc Mm¡H$moZmMo {déÜX ~mOw g‘m§Va Agco Var AmnU {déÜX ~mOw Am{U {déÜX

H$moZ g‘mZ AmhoV åhUwZ XmIdV Amho ¶mMr Zmo§X H$am.
AmVm AmnU {gÜXVoMm ì¶Ë¶mg XmIdÊ¶mMm à¶ËZ H$é åhUwOoM Mm¡H$moZmÀ¶m {déÜX

~mOw g‘mZ Agoc Va Vmo Mm¡H$moZ g‘m§Va ŵO Mm¡H$moZ AgVmo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.3 : Mm¡H$moZmÀ¶m {déÜX ~mOwMr àË¶oH$ OmoS>r g‘mZ Agoc Va Vr g‘m§Va ŵO Mm¡H$moZ
AgVo.
{gÜXVm: Mm¡H$moZ ABCD {dMmamV KoD$, AB = DC Am{U  BC = AD.

H$U© AC H$mT>m
 ΔABC Am{U ΔCDA {dMmamV KoD$
 BC = AD, AB = DC Am{U AC = CA (gm‘mB©H$ ~mOw)
åhUwZ  ΔABC ≅ ΔCDA (H$m?)
åhUwZ ∠BCA = ∠DAC , AC ho N>oXrH$m Amho.
qH$dm AB || DC ...(1)

 ∠ACD = ∠CAB , CA ho N>oXrH$m Amho.
 BC || AD ...(2)

åhUwZ(1) A[U (2) déZ ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.
Vwåhr AmVmM nm{hco H$s g‘m§Va ŵO Mm¡H$moZmÀ¶m {déÜX ~mOwÀ¶m XmoÝhr OmoS>çm g‘mZ

AgVmV Am{U ì¶Ë¶mg Oa Mm¡H$moZmÀ¶m {déÜX ~mOw§À¶m XmoÝhr OmoS>çm g‘mZ Agoc Va Vo
Mm¡H$moZ g‘m§Va ŵO ŵO Mm¡H$moZ AgVo. AemM àH$mao EH$m Mm¡H$mZmÀ¶m {déÜX H$moZm§À¶m
OmoS>çm g‘mZ AgoV Va Vo g‘m§Va ŵO Mm¡H$moZ hmoVo åhUwZ Vwåhr {gÜX H$é eH$Vm H$m?

A D

B C
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.4 : Mm¡H$moZm‘Ü¶o {déÜX H$moZm§Mr àË¶oH$ OmoS>r g‘mZ Agoc Va Vo g‘m§Va ŵO Mm¡H$moZ
AgVo.
{gÜXVm:  ABCD Mm¡H$moZm‘Ü¶o A∠ = C∠ Am{U ∠B = ∠D Va {gÜX H$am H$s, ABCD hm
g‘m§Va ŵO Mm¡H$moZ Amho.

Amnë¶mcm ‘m{hV Amho. ∠A + ∠B + ∠C + ∠D = 360°

∠A +∠B = ∠C + ∠D = 
360

2
°

åhUOoM ∠A + ∠B = 180°
 DC cm E n¶ªV dmT>dm
∠C + ∠BCE = 180° åhUwZ ∠BCE = ∠ADC
Oa ∠BCE = ∠D Oa AD || BC  (H$m?)
DC hm N>oXrH$m Amho.
¶màH$mao AmnU XmIdw eH$Vmo H$s, AB || DC qH$dm ABCD hm g‘m§Va ŵO Mm¡H$moZ

Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg- 8.2- 8.2- 8.2- 8.2- 8.2

1. ~mOwÀ¶m AmH¥$Vr ‘Ü¶o ABCD hm g‘m§Va^wO Mm¡H$moZ
Amho.ABEF hm Am¶V Amho Va XmIdm  ΔAFD ≅ ΔBEC.

2. g‘ ŵO Mm¡H$moZmMm H$U© Ë¶mcm Mma EH$én {ÌH$moUmV
{d^mJVmo. ho {gÜX H$am.

3.  ABCD Mm¡H$moZm‘Ü¶o C∠  Am{U D∠ Mo Xþ̂ mOH$

O ¶oWo N>oXVmV. {gÜX H$am )BA(
2
1COD ∠+∠=∠

8.5 8.5 8.5 8.5 8.5 g‘m§Va^wO Mm¡H$moZmMo H$U©g‘m§Va^wO Mm¡H$moZmMo H$U©g‘m§Va^wO Mm¡H$moZmMo H$U©g‘m§Va^wO Mm¡H$moZmMo H$U©g‘m§Va^wO Mm¡H$moZmMo H$U©
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.5 :  g‘m§Va ŵO Mm¡H$moZmMo H$U© EH$‘oH$m§cm Xþ̂ mJVmV.
{gÜXVm: g‘m§Va ŵO Mm¡H$moZ ABCD H$mT>m.

Ë¶mMo AC Am{U BD XmoÝhr H$U© H$mT>m Vo q~Xþ ‘O’ ¶oWo N>oXVmV.
ΔOAB Am{U  ΔOCD  ‘Ü¶o

V¶ma Pmcoë¶m H$moZm§Zm ∠1, ∠2, ∠3, ∠4 åhUwZ IwU H$am.

∠1 = ∠3 (AB || CD Am{U AC hr N>oXrH$m Amho.)

∠2 = ∠4 (H$m) (A§Va ì¶wº«$‘ H$moZ)

D C

A B

E

F C

A B

D E

D C

A B

O
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Am{U  AB = CD (g‘m§Va ŵO Mm¡H$moZmMm JwU‘Y©)
H$mo.~m.H$mo. EH$énVoÀ¶m JwUY‘m©Zo
ΔOCD ≅ ΔOAB
CO= OA, DO = OB qH$dm H$U© EH$‘oH$m§Zm Xþ̂ mJVmV.
åhUwZ Oa ì¶Ë¶mg gwÜXm Iao Agoc ¶mMr AmnU VnmgUr H$é. ì¶Ë¶mg Oa Mm¡H$moZmMo

H$U© EH$‘oH$m§Zm Xþ̂ mJV Agoc Va Vo g‘m§Va ŵO Mm¡H$moZ AgVo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.6 : Mm¡H$moZmMo H$U© Oa EH$‘oH$m§Zm Xþ̂ mJV Agoc Va Vo g‘m§Va ŵO Mm¡H$moZ AgVo.
{gÜXVm:  ABCD hm Mm¡H$moZ Amho.

AC Am{U BD H$U© ‘O’ ¶oWo N>oXVmV.
 OA = OC Am{U OB = OD
 ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.

(gwMZm :  ΔAOB Am{U ΔCOD {dMmamV KoD$, ¶m EH$én
AmhoV H$m? hmoV Agoc Va Vwåhr Ë¶m déZ H$m¶ g§mJw eH$mc?)
8.5.18.5.18.5.18.5.18.5.1           AmUIr H$mhr ^w‘rVr¶ {dYmZoAmUIr H$mhr ^w‘rVr¶ {dYmZoAmUIr H$mhr ^w‘rVr¶ {dYmZoAmUIr H$mhr ^w‘rVr¶ {dYmZoAmUIr H$mhr ^w‘rVr¶ {dYmZo

AmVm n¶ªV AmnU {gÜX Ho$coco Am{U CXmahUo EH$m AmH¥$Vrcm ( g‘m§Va ŵO Mm¡H$moZ)
AmYmamda H$mhr {dYmZ {‘i{dÊ¶mV Amco. ¶mÀ¶m ‘mnmÀ¶m AmYmao àË¶oH$ doiog {gÜX
H$aÊ¶mMr JaO Zmhr Amho. Vo emór¶ Ñï>rZo {gÜX Pmco. gd© g§X^m©V gË¶ {dYmZ åhUwZ
dmna hmoVmV.

Va ‘wi à‘o¶ déZ Ooìhm§À¶m Voìhm Z{dZ nwÝhm Z{dZ AmYma XoD$Z {gÜX H$aVmo ¶mcm
Cnà‘o¶ åhUVmV. EH$ {gÜX Pmcoë¶m à‘o¶mdéZ gË¶ åhUwZ g‘Oco H$s, {dYmZmcm
Cnà‘o¶ åhUwZ g‘Ow eH$Vmo.
Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-1 : Am¶VmMm àË¶oH$ H$moZ hm H$mQ>H$moZ AgVmo. ho {gÜX H$am.
gmoS>dUwH$: Am¶V ho g‘m§Va ŵO Mm¡H$moZ Amho Am{U EH$ H$moZ H$mQ>H$moZ Amho.

{Xcoco: ABCD hm Am¶V Amho. g‘Om EH$ H$moZ A∠ = 90o

Amnë¶mcm {gÜX H$am¶Mo Amho B∠  = C∠  = D∠  = 90o

{gÜXVm: Á¶m AWu ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.
¶m àH$mao AD || BC Am{U AB hr N>oXrH$m Amho.
åhUwZ A∠  +  B∠  = 180o (N>o{XH$mÀ¶m EH$m ~mOwcm Agcoco

AmVrc H$moZ)
åhUwZ  A∠  = 90o ({Xcoco Amho)
∴  B∠  =   180o − A∠

=   180o − 90o = 90o

AmVm  C∠   = A∠   Am{U  D∠  = B∠  (g‘m§Va ŵO Mm¡H$moZmMo {déÜX H$moZ)
åhUwZ  C∠  = 90o Am{U  D∠ = 90o .
åhUwZ Am¶VmMm àË¶oH$ H$moZ H$mQ>H$moZ Amho.
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Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-2 : g‘ ŵO Mm¡H$m|ZmMo H$U© EH$‘oH$m§cm c§~ AgVmV. ho {gÜX H$am.
{gÜXVm: g‘ ŵO Mm¡H$moZ hm gd© ~mOw g‘mZ Agcocm g‘m§Va ŵO Mm¡H$moZ Amho.

 ABCD hm g‘ ŵO Mm¡H$moZ Amho,AC Am{U BD H$U© O ¶oWo N>oXVmV.
 AC hm BD da c§~ Amho ho Amnë¶mcm XmId¶mMo Amho.
 ΔAOB Am{U ΔBOC {dMmamV KoD$

OA = OC  (g‘m§Va ŵO Mm¡H$moZmMo H$U© EH$‘oH$mcm Xþ̂ mJVmV)
OB = OB  ( ΔAOB Am{U ΔBOCMr gm‘mB©H$ ~mOw)
AB = BC (g‘ ŵO Mm¡H$moZmMo ~mOw)

åhUwZ BOCAOB Δ≅Δ  (~m.~m.~m. Mm {Z¶‘)
åhUwZ  BOCAOB ∠=∠

na§Vw o180BOCAOB =∠+∠  (aofr¶ OmoS>r)

åhþUZ  o180AOB2 =∠

qH$dm  
o

o180AOB 90
2

∠ = =

¶mM à‘mUo  o90AODCODBOC =∠=∠=∠   (gmaIo H$moZ)
åhUwZ AC hm BD da c§~ Amho.
åhUwZ, g‘ ŵO Mm¡H$moZmMo H$U© EH$‘oH$m§cm c§~ AgVmV.

Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-3 : ABCD g‘m§Va ŵO Mm¡H$moZm ‘Ü¶o, Oa H$U©  AC H$moZ A cm Xþ̂ mJV Agoc Va
ABCD hm g‘ ŵO Mm¡H$moZ Amho.
{gÜXVm: ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.

åhUwZ AB || DC.  A∠  Am{U C∠ cm AC hr N>o{XH$m N>oXVo.
åhUwZ DCABAC ∠=∠   (A§Va ì¶wËH«$‘ H$moZ) ...(1)

DACBCA ∠=∠ ...(2)

nU AC hm A∠ cm Xþ̂ mJVo åhUwZ {Xcoco Amho.
åhUwZ  BAC DAC∠ = ∠

∴ DCA DAC∠ = ∠ ...(3)

¶m àH$mao AC , C∠  cm gwÜXm Xþ̂ mJVo.
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 (1), (2) Am{U (3) déZ
BAC BCA∠ = ∠

 ΔABC ‘Ü¶o ∠BAC = ∠BCA Mm AW© BC = AB  (g‘pìX ŵO {ÌH$moU)
na§Vw AB = DC Am{U BC = AD ( ABCD g‘m§Va ŵO Mm¡H$moZmMo {déÜX ~mOw)
∴  AB = BC = CD = DA

åhUwZ  ABCD hm g‘ ŵO Mm¡H$moZ Amho.
Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-4 : Am¶VmMo H$U© g‘mZ cm§~rMo AgVmV Vo XmIdm.
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ABCD hm Am¶V Amho.  AC Am{U BD Ë¶mMo H$U© AmhoV.

 AC = BD ho Amnë¶mcm ‘m{hV H$am¶Mo Amho.
ABCD hm EH$ Am¶V Amho. åhUOo Mmahr H$moZ H$mQ>H$moZ Agcocm ABCD hm g‘m§Va ŵO

Mm¡H$moZ Amho.
 Δ ABC Am{U  ΔBAD {dMmamV KoD$.

AB = BA (gm‘mB©µH$)
      B∠  = A∠  = 90o (Am¶VmMm àË¶oH$ H$moZ)

BC = AD (Am¶VmMo {déÜX ~mOw)
åhþUZ  BADABC Δ≅Δ  (~m.H$mo.~m. {Z¶‘)
 AC = BD
qH$dm Am¶VmMo H$U© g‘mZ AgVmV.

Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-5 :  g‘m§Va ŵO Mm¡H$moZmÀ¶m H$moZ Xþ̂ mOH$m Zr EH$ Am¶V ~ZVmo. ho {gÜX H$am.
{gÜXVm: ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho. A∠ , B∠ , C∠ Am{U D∠ Mo H$moZXþ̂ mOH$ P, Q,
R, S ¶oWo N>oXV Amho. VoWo EH$ Mm¡H$moZ V¶ma hmoVo
(AmH¥$Vr nhm)

Á¶m AWu ABCD  hm g‘m§Va^wO Mm¡H$moZ
Agë¶mZoAD || BC Oa AB cm N>o{XH$m Ë¶mZm N>oXV
Agoc Va A∠  + B∠  =180o( g‘m§Va ŵO Mm¡H$moZmMo
EH$m nmR>r‘mJwZ EH$ ¶oUmao H$moZ)

Amnë¶mcm ‘m{hV Amho. ∠BAP = 
1
2  ∠A Am{U ∠ABP = 

1
2  ∠B [Á¶m AWu A∠  Am{U

B∠  Mo H$moZ Xþ̂ mOH$ AZwH«$‘o AP Am{U BP AmhoV]

o1 1 1A B 180
2 2 2

⇒ ∠ + ∠ = ×

qH$dm BAP ABP 90o∠ + ∠ =   ...(1)
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 na§Vw  ΔAPB ‘Ü¶o
o180ABPAPBBAP =∠+∠+∠ ({ÌH$moUmÀ¶m H$moZm§À¶m ~oaOoÀ¶m JwUY‘©)

åhUwZ  A∠ PB = 180o )ABPBAP( ∠+∠−

APB 180 90o o⇒ ∠ = − ( (1)déZ)

     =  90o

AmnU nmhþ eH$Vmo ∠SPQ = ∠APB = 90°

¶m à‘mUo AmnU XmIdw eH$Vmo H$s, ∠CRD = ∠QRS = 90°  (gmaIo H$moZ)
na§Vw ∠BQC = ∠PQR Am{U ∠DSA = ∠PSR (H$m?)
∴ ∠PQR = ∠QRS = ∠PSR = ∠SPQ = 90°

åhUwZ PQRS Mo gd© H$moZ gmaIo åhUOoM 90° AmhoV.
Ë¶m‘wio AmnU PQRS cm Am¶V åhUw eH$Vmo.

{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.
1. Mm¡agmMo H$U© g‘mZ AgVmV Am{U Vo EH$‘oH$m§Mo c§~ Xþ̂ mOH$ AgVmV.
2. g‘ ŵO Mm¡H$moZmMo H$U© Ë¶mcm Mma EH$én {ÌH$moUmV {d^mJVmo.

H$mhr gmoS>dcocr CXmahUoH$mhr gmoS>dcocr CXmahUoH$mhr gmoS>dcocr CXmahUoH$mhr gmoS>dcocr CXmahUoH$mhr gmoS>dcocr CXmahUo
CXmhaU-5: AB  Am{U DC  ho XmoZ g‘m§Va aofm AmhoV Am{U  l hr N>o{XH$m Amho. hr N>o{XH$m
AB cm  P ¶oWo Am{U DC  cm R ¶oWo N>oXVo. AmVrc
H$moZm§À¶m H$moZXþ̂ mOH$m§Zr EH$m Am¶V V¶ma hmoVmo.
ho {gÜX H$am.
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm :  AB  || DC  , l  hr N>o{XH$m AB  cm P ¶oWo
Am{U DCcm R ¶oWo N>oXVo.

g‘Om DRP,CRP,RPB ∠∠∠  Am{U APR∠  Mo H$moZ Xþ̂ mOH$ AZwH«$‘o  RS,RQ,PQ

Am{U PS  ho Xþ̂ mOH$ AmhoV.
BPR∠ = DRP∠ (A§Va ì¶wËH«$‘ H$moZ) ...(1)

na§Vw BPR
2
1RPQ ∠=∠ ( PQ∵ hm BPR∠  Mm Xþ̂ mOH$ Amho)

...(2)

VgoM  DRP
2
1PRS ∠=∠ ( RS∵  hm DPR∠ hm Xþ̂ mOH$ Amho.).
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(1) Am{U (2) déZ
  PRSRPQ ∠=∠

PQ Am{U RS‘Yrc  PR Zo øm A§Vaì¶wËH«$‘ H$moZ V¶ma hmoVmV.
∴   PQ || RS

¶mM à‘mUo
∠PRQ = ∠RPS, åhUwZ PS   ||  RQ
åhUwZ PQRS ho g‘m§Va ŵO Mm¡H$moZ Amho. ... (3)

AmnUmg  BPR∠  + CRP∠  = 180o ( AB ||  DC ‘Yrc l Mr N>oXrH$mÀ¶m gma»¶m
~mOwdarc A§Vaì¶wËH«$‘ H$moZ)

o1 1BPR CRP 90
2 2

∠ + ∠ =

o90PRQRPQ =∠+∠⇒
nU  Δ PQR ‘Ü¶o

o180PRQPQRRPQ =∠+∠+∠  ({ÌH$moUmMo VrZ H$moZ)
)PRQRPQ(180PQR o ∠+∠−=∠

      = 180o  − 90o  = 90o ... (4)
(3)Am{U(4) déZ
PQRS hm H$mQ>H$moZ Agcocm g‘m§Va ŵO Mm¡H$moZ Amho.
åhUwZ PQRS hm Am¶V Amho.

CXmhaU-6:  {ÌH$moU ABC ‘Ü¶o, ~mOw BC da AD ‘Ü¶Jm hr E n¶ªV Aer dmT>cocr Amho H$s,
AD = ED ,ABEC hm g‘m§Va ŵO Mm¡H$moZ Amho {gÜX H$am.
{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:  Δ ABC Mr AD  hr ‘Ü¶Jm Amho.

AD = ED hmoB©c Agm AD cm E n¶ªV dmT>dm.
BE Am{U CE OmoS>m
AmVm Δs ABD  Am{U ECD ‘Ü¶ooooooooooo

BD = DC (D hm BC Mm ‘Ü¶ q~Xþ Amho.)
EDCADB ∠=∠ ({déÜX {eam| H$moZ)

AD = ED ({Xcoco)
åhUwZ ECDABD Δ≅Δ (~m.Ho$m.~m.{Z¶‘)
åhUwZ AB = CE (EH$én {ÌH$moUmMo g§JV ~mOw)
VgoM  ABD ECD∠ = ∠

AB  Am{U CE aofmMr N>oXrH$m BC  Zo A§Va ì¶wËH«$‘ H$moZ V¶ma hmoVmo.
∴ AB  || CE
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¶m àH$mao ABEC Mm¡H$moZm ‘Ü¶o
AB || CE  Am{U AB = CE

åhUwZ ABEC hm g‘m§Va ŵO Mm¡H$moZ Amho.

Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3

1.  (3x − 2)o Am{U (x + 48)o ho g‘m§Va ŵO Mm¡H$moZmMo {déÜX H$moZ AmhoV.
Va g‘m§Va ŵO Mm¡H$moZmMm àË¶oH$ H$moZ ‘m{hV H$am.

2. Oa g‘m§Va ŵO Mm¡H$moZmMm EH$ H$moZ Ë¶mÀ¶m gdm©V chmZ H$moZmÀ¶m XþßnQ>r noúmm 24o Zo
H$‘r Agoc Va Ë¶m g‘m§Va ŵO Mm¡H$moZmMo gd© H$moZ ‘m{hV H$am.

3. ~mOwÀ¶m AmH¥$VrV ABCD hm
g‘m§Va ŵO Mm°H$moZ Amho Am{U
~mOw BC Mm  E hm ‘Ü¶ q~Xþ
Amho. Oa DE Am{U AB dmT>dcr
Am{U Vo  F ¶oWo ^oQ>ë¶m. Va
XmIdm AF = 2AB.

4. ~mOwÀ¶m AmH¥$VrV ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho.
~mOw AB Am{U DC Mo ‘Ü¶q~Xþ AZwH«$‘o P, Q AmhoV. Va
PBCQ ho gwÜXm g‘m§Va ŵO Mm¡H$moZ Amho ho {gÜX H$am.

5. AmH¥$VrV XmI{dë¶m n«‘mUo AB = AC Agcoco
ABC hm g‘pìX ŵO {ÌH$moU Amho. ~huH$moZ
QAC  cm AD hm Xþ̂ mJV Amho Am{U CD || BA
{gÜX H$am

(i) BCADAC ∠=∠

(ii) ABCD hm g‘m§Va^wO Mm¡H$moZ Amho.

6. ABCD hm g§‘m§Va ŵO Mm¡H$moZ Amho. H$U© BD da {eam|q~Xþ  A Am{U  C ‘YwZ H$mT>coco
APA[U CQ ho c§~ AmhoV( AmH¥$Vr nhm) {gÜX
H$am.

(i) CQDAPB Δ≅Δ

(ii) AP = C Q

7. Δs ABC  Am{U DEF ‘Ü¶o  AB = DE;  BC = EF
Am{U BC || EF {eamo{~Xþ A, B Am{U C ho {eamoq~Xþ
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AZwH«$‘o  D, E Am{U F er OmoS>ë¶m J|co (AmH¥$Vr nhm) {gÜX H$am.
(i) ABED hm g‘m§Va^wO Mm¡H$moZ Amho.

(ii) BCFE hm g‘m§Va^wO Mm¡H$moZ Amho.
(iii) AC = DF

(iv) DEFABC Δ≅Δ

8. ABCD hm g‘m§Va ŵO Mm¡H$moZ Amho. H$U© AC Am{U
H$U© BD,  O ¶oWo N>oXV AmhoV. H$U© BD Mo P Am{U Q
ho {ÌN>oXZ q~Xþ AmhoV. {gÜX H$am. CQ || AP Am{U
VgoM AC hm PQ Mm Xþ̂ mOH$ Amho. (AmH¥$Vr nhm)

9. ABCD hm Mm¡ag Amho.AB, BC, CD Am{U DA Mo
‘Ü¶q~Xþ AZwH«$‘o  E, F, G Am{U H ho Ago AmhoV H$s,  AE = BF = CG = DH {gÜX H$am
EFGH ho Mm¡ag Amho.

8.6 8.6 8.6 8.6 8.6 {ÌH$moUmÀ¶m ‘Ü¶q~XþMm à‘o¶{ÌH$moUmÀ¶m ‘Ü¶q~XþMm à‘o¶{ÌH$moUmÀ¶m ‘Ü¶q~XþMm à‘o¶{ÌH$moUmÀ¶m ‘Ü¶q~XþMm à‘o¶{ÌH$moUmÀ¶m ‘Ü¶q~XþMm à‘o¶
AmnU {ÌH$moU Am{U Mm¡H$moZmÀ¶m JwUY‘m©Mm Aä¶mg Ho$cocm Amho. {ÌH$moUmMo ~mOwÀ¶m

‘Ü¶q~Xþ {dMmamV KoD$ Am{U Ë¶mnmgwZ H$m¶ {ZKVo ‘m{hV H$aÊ¶mMm AmnU à¶ËZ H$é ¶m.

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

{ÌH$moU ABC H$mT>m. {ÌH$moUmÀ¶m XmoZ ~mOwÀ¶m AB   Am{U AC  AZwH«$‘o E Am{U F Mr
IwU H$am. AmH¥$VrV XmI{dë¶m à‘mUo q~Xþ  E Am{U F OmoS>m.
{ÌH$moUmMr {Vgar ~mOw  EF Am{U BC ‘moOm. VgoM

 AEF∠  Am{U ABC∠ gwÜXm ‘moOm.

Amnë¶mcm ‘m{hV hmoVo ∠AEF = ∠ABC Am{U   1EF = BC
2

EF Am{U BC Mr N>oXrH$m AB Zo V¶ma Pmcoco Vmo XmoZ
g§JV H$moZ Agë¶mZo AmnU åhUwZ eH$Vmo EF || BC.

BVa H$mhr {ÌH$moU KoD$Z hr H¥$Vr nwÝhm H$am.
åhUwZ AmnU Imcrc à‘o¶m n¶ªV nmohMVmo.

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.7 : {ÌH$moUmÀ¶m XmoZ ~mOwÀ¶m ‘Ü¶q~Xþ cm OmoS>cocm aofmI§S> hm {ÌH$moUmÀ¶m {Vgè¶m
~mOwcm g‘m§Va AgVmo Am{U Ë¶mMo AY©o AgVmo.
{Xcoco : ABC hm {ÌH$moU Amho. AB Am{U AC Mo ‘Ü¶q~Xþ AZwH«$‘o E Am{U F AmhoV.
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Amnë¶mcm ho {gÜX H$am¶Mo Amho (i)  EF || BC (ii)  EF = BC
2
1

{gÜXVm:-  EF cm OmoS>m Am{U Ë¶mcm D n¶ªV dmT>dm. BA
cm  g‘m§Va AgUmar C ‘YwZ aofm H$mT>m Vr EF dmT>cocr
aofm D q~Xþcm {‘iVo.

  Δs AEF  Am{U  ΔCDF ‘Ü¶o
AF = CF    (F hm AC Mm ‘Ü¶q~Xþ Amho.)

AFE CFD∠ = ∠ ({déÜX {eamo H$moZ)
Am{U CDFAEF ∠=∠ (CD || BA Mr N>oXrH$m ED daMo A§Va ì¶ËH«$‘

H$moZ)

H$mo.~m.H$mo.EH$én {Z¶‘mZo
CDFAEF Δ≅Δ∴ H$mo.~m.H$mo.EH$én {Z¶‘

¶màH$mao AE = CD Am{U EF = DF (EH$én {ÌH$moUmMo g§§JV ~mOw)
Amnë¶mcm ‘m{hV Amho. AE = BE

åhUwZ BE = CD

À¶m AWu BE || CD  Am{U BE = CD, BCDE g‘m§Va ŵO Mm¡H$moZ Amho.
åhUwZ ED || BC
⇒  EF || BC
 BCDE hm g‘m§Va ŵO Mm¡H$moZ Agë¶mZo ED = BC ( H$go?) (∵DF = EF)
 Amnë¶mcm  FD = DF XmIdm¶Mo Amho.
∴  2EF = BC

åhUwZ BC
2
1EF =

darc {dYmZmMm ì¶Ë¶mg nU gË¶ Amho. ho AmnU XmIdw eH$Vmo. Ë¶mcm {chþ ¶m.
Am{U Z§Va Ë¶mcm H$go {gÜX H$aVm ¶oB©c Vo nmhþ ¶m.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-8.8 : {ÌH$moUmÀ¶m EH$m ~mOwÀ¶m ‘Ü¶q~XþVwZ aofm H$mT>cr Am{U Vr Xþgè¶m ~mOwcm
g‘m§Va AgVo Am{U {Vgè¶m ~mOwcm Xþ̂ mJVo.
{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm:{gÜXVm: ΔABC H$mT>m. ~mOw AB da  E hm ‘Ü¶ q~Xþ ¿¶m. E ‘YwZ OmUmar Am{U BC cm
g‘m§Va AgUmar aofm H$mT>m. Vr aofm AC cm F da N>oXVo.

 CD || BA Mr aMZm H$am.
Amnë¶mcm AF = CF XmId¶mMo Amho.
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 ΔAEF Am{U ΔCFD {dMmamV KoD$
∠EAF = ∠DCF (BA || CD Am{U AC hm

N>oXrH$m Amho?) (H$go?)
∠ΑEF = ∠D (BA || CD  Am{U ED hm

N>o{XH$m Amho) (H$go?)
{ÌH$moUmMr EH$énVm AmnU {gÜX H$é

eH$V Zmhr åhUwZ {ÌH$moUm‘Ü¶o Ho$mUË¶mhr ~mOwMr
OmoS>r gmaIr Zmhr Ago XmIdV Amho.

ho H$aÊ¶mgmR>r EB || DC {dMmamV KoD$
Am{U ED || BC

¶m àH$mao  EDCB ho g‘m§Va ŵO BE = DC.

Á¶m AWu BE = AE , AE = DC.

åhUwZ  ΔAEF ≅ ΔCFD

∴ AF = CF

AmUIr H$mhr CXmhaUoAmUIr H$mhr CXmhaUoAmUIr H$mhr CXmhaUoAmUIr H$mhr CXmhaUoAmUIr H$mhr CXmhaUo
CXmhaU-7: ΔABC ‘Ü¶o ~mOw AB, BC Am{U CA Mo ‘Ü¶q~Xþ
AZwH«$‘o D, E Am{U F AmhoV. Ooìhm VrZhr ‘Ü¶ [~§Xþ
EH$‘oH$mcm OmoS>co AgVm {gÜX H$am H$s,  ΔABC hm Mma
EH$én {ÌH$moUmZo {d^mJVo (ΔDEF cm ‘Ü¶ {ÌH$moU åhUVmV)

{gÜXVm: {ÌH$moU ABC ‘Ü¶o AB  Am{U AC oMo ‘Ü¶q~Xþ
AZwH«$‘o D, E AmhoV.

åhUwZ ‘Ü¶q~Xþ à‘o¶m Zo
DE || AC

¶m à‘mUo DF || BC Am{U  EF || AB.

åhUwZ ADEF, BEFD, CFDE ho g‘m§Va ŵO Mm¡H$moZ Amho.
ADEF g‘m§Va ŵO Mm¡H$moZm ‘Ü¶o, DF hm H$U© Amho.
åhUwZ ADF DEFΔ ≅ Δ (g‘m§Va ŵO Mm¡H$moZmMm H$U© Ë¶mcm XmoZ EH$én

{ÌH$moUmVm {d^mJV§)
¶m n«‘mUo BDE DEFΔ ≅ Δ

Am{U        DEFCEF Δ≅Δ

A
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åhUwZ Mma hr {ÌH$moU EH$én AmhoV.
~mOwÀ¶m ‘Ü¶q~Xþ OmoS>ë¶mZo  {ÌH$moU ABC

EH$én {ÌH$moUmV {d^mJVo ho AmnU {gÜX Ho$co
AhmoV.
CXmhaU-8.  l, m Am{U n ¶m {VZ g‘m§Va aofmcm
p Am{U q N>oXrH$mZo A, B, C Am{U D,E, F ¶oWo N>oXVo.
N>oXrH$m p,AB Am{U BC cm g‘mZ A§VaI§S>mV
{d^mJVo. Va N>oXrH$ q Zo DE Am{U EF cm g‘mZ
A§VaI§S>mV {d^mJcoco ho gwÜXm Ë¶mÀ¶m g‘mZ
Amho. ho {gÜX H$am.
{gÜXVm:  DE Am{U EF À¶m VwcZoV   AB Am{U
BC g‘mZVoV OmoS>Ê¶mMr Amnë¶mcm JaO Amho.
A Am{U F cm AmnU OmoSw> Am{U ‘m’ cm N>oXcoë¶m
q~Xþcm G ho Zmd XoD$

 ΔACF ‘Ü¶o  AB = BC ({Xcoco)
åhUwZ B hm AC Mm ‘Ü¶q~Xþ Amho.
Am{U BG || CF  (H$go?)
åhUwZ G hmAF Mm ‘Ü¶q~Xþ Amho. (à‘o¶m Zwgma)
AmVm Δ AFD ‘Ü¶o,  G hm AF Mm ‘Ü¶ {~§Xþ Amho Am{U  GE || AD,
  DF Mm ‘Ü¶q~Xþ E Amho.
Aem àH$mao  DE = EF.
åhUwZ l, m Am{U n ho q da gwÜXm g‘mZ A§VamZo N>oXVo.

CXmhaU=9: AmH¥$Vr‘Ü¶o AD Am{U BE ho ΔABC Mo ‘Ü¶Jm Amho Am{U BE || DF Va {gÜX H$am

CF = 
1
4  AC.

{gÜXVm:  Δ ABC ‘Ü¶o  D hm BC Mm ‘Ü¶q~Xþ Amho Am{U  BE || DF à‘o¶mZwgma F hm CE Mm
‘Ü¶q~Xþ Amho.

 ∴ CF = CE
2
1

1 1 AC
2 2

⎛ ⎞= ⎜ ⎟
⎝ ⎠

  (H$go?)

åhUwZ  CF = 
1 AC
4 .

CXmhaU-10:  ABC Mm A, B, C ‘YwZ BC, CA Am{U AB cm g‘m§Va AgUmar aofm H$mT>ë¶m Oo
AZwH«$‘o  P, Q Am{U R. ¶oWo N>oXVmV. Va {gÜX H$am H$s,  ΔPQR À¶m n[a‘rVr hr ΔABC À¶m
n[a‘rVr noúmm XþßnQ> AgVo.
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{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : AB || QP Am{U BC || RQ åhUwZ  ABCQ hm
g‘m§Va ŵO Mm¡H$moZ Amho.

¶mM à‘mUo  BCAR,  ABPC ho g‘m§Va ŵO Mm¡H$moZ
∴  BC = AQ  Am{U BC = RA
⇒   A hm QR Mm ‘Ü¶ q~§Xþ Amho.
¶mM à‘mUo PR Am{U PQ Mo ‘Ü¶q~Xþ AZwH«$‘o B Am{U

C AmhoV.
QR

2
1BC;PQ

2
1AB ==∴   Am{U PR

2
1CA = (H$go?)

(g§~§YrV à‘o¶ gm§Jm)
AmVm   ΔPQR Mr n[a‘Vr  = PQ + QR + PR

                 = 2AB + 2BC + 2CA
                 = 2(AB + BC + CA)

                     = 2 ( ΔABC Mr n[a‘rVr)
Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 8.4 - 8.4 - 8.4 - 8.4 - 8.4

1.ABC hm EH$ {ÌH$moU Amho.  AB da D hm Agm q~Xþ Amho H$s, AB
4
1AD = Am{U E

Am{U AC da Agm Amho H$s, .AC
4
1AE =  Oa  DE = 2 go.‘r. Va BC ‘m{hV H$am.

2. ABCD hm Mm¡H$moZ Amho. AB, BC, CD Am{U DA Mo ‘Ü¶q~Xþ AZwH«$‘o  E, F, G Am{U H
AmhoV. Va {gÜX H$am EFGH hm g‘m§Va ŵO Mm¡H$moZ Amho.

3. g‘^wO Mm¡H$moZmÀ¶m ~mOwÀ¶m ‘Ü¶q~Xþ OmoS>ë¶mZ§Va Or
AmH¥$Vr V¶ma hmoVo Vr Am¶V Amho. ho {gÜX H$am.

4. ABCD g‘m§Va ŵO Mm¡H$moZm‘Ü¶o AB Am{U DC Mo ‘Ü¶q~Xþ
AZwH«$‘o E Am{U F Va AF Am{U EC aofmI§S> H$U© BD cm {VZ
^mJmV {d^mJVo ho {gÜX H$am.

5. Mm¡H$moZmÀ¶m {déÜX ~mOw§À¶m ‘Ü¶q~XþZo OmoS>coco aofmI§S> EH$‘oH$m§cm Xþ̂ mJVmV ho {gÜX H$am.
6. ABC hm C ¶Wo H$mQ>H$moZ H$aUmam {ÌH$moU Amho. H$U© AB Mm ‘Ü¶q~Xþ  M VwZ OmUmar

aofm,  BC cm g‘m§Va AgVo Am{U AC cm D ¶oWo N>oXVo. Va {gÜX H$am.
(i) D hm AC Mm ‘Ü¶q~Xþ Amho.
(ii) ACMD ⊥

(iii) CM = MA = AB
2
1

.
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AmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmoAmnU H$m¶ MMm© Ho$cmo

1. àVcmVrc Mma q~XþZo V¶ma Pmcocr gmYr ~§XrñV AmH¥$Vr åhUOo Mm¡H$moZ
2. Mm¡H$moZm ‘Yrc Mma H$moZm§Mr ~oarO 3600 qH$dm 4 H$mQ>H$moZ Amho.
3. g‘c§~ Mm¡H$moZ, g‘m§Va ŵO Mm¡H$moZ, g‘ ŵO Mm¡H$moZ, Am¶V,Mm¡ag Am{U n§V§J ho

Mm¡H$moZmMo {deof àH$ma AmhoV.
4. g‘m§§Va ŵO Mm¡H$moZ hm Mm¡H$moZmMm {deof n«H$ma Amho. Á¶mcm ~aoMeo JwUY‘© AmhoV.

Imcrc à‘o¶ AmnU {gÜX Ho$coco AmhoV.
a) g‘m§Va ŵO Mm¡H$moZmMm H$U© g‘m§Va ŵO Mm¡H$moZmcm XmoZ EH$én {ÌH$moUmV {d^mJcmo
b) g‘m§Va^wO Mm¡H$moZmMo {déÜX ~mOw Am{U {déÜX H$moZ g‘mZ AgVmV.
c) Oa Mm¡H$moZmMr {déÜX ~mO§wMr àË¶oH$ OmoS>r Oa g‘mZ Agoc Va Vo g‘m§Va ŵO Mm¡H$moZ AgVo
d) {déÜX ~mOw§Mr Oa àË¶|H$ OmoS>r g‘mZ Agoc Va Vo g‘m§Va^wO Mm¡H$moZ AgVo.
e) g‘m§Va^wO Mm¡H$moZmMo H$U© EH$‘oH$m§cm Xþ^mJVmV.
f) Mm¡H$moZmMo H$U© Oa EH$‘oH$m§cm Xþ^mJV Agoc Va Vo Mm¡H$moZ g‘m§Va^wO Mm¡H$moZ

AgVo
5. {ÌH$moUmÀ¶m ‘Ü¶{~§XþMm à‘o¶ Am{U Ë¶mMm ì¶Ë¶mg

a) {ÌH$moUmÀ¶m XmoZ ~mOwÀ¶m ‘Ü¶q~Xþcm OmoS>cocm aofmI§S> hm {ÌH$moUmÀ¶m
{Vgè¶m ~mOwcm g‘m§Va AgVmo Am{U Ë¶mMo AY} AgVo.

b) {ÌH$moUmÀ¶m EH$m ~mOwÀ¶m ‘Ü¶q~XþVwZ aofm H$mT>cr Am{U Vr Xþgè¶m ~mOwcm
g‘m§Va AgVo Am{U {Vgè¶m ~mOwcm Xþ^mJVo.

dVw©imMo ZD$ q~XþdVw©imMo ZD$ q~XþdVw©imMo ZD$ q~XþdVw©imMo ZD$ q~XþdVw©imMo ZD$ q~Xþ
H$moUË¶mhr {ÌH$moUm‘Ü¶o, ~mOwMo ‘Ü¶q~Xþ, {eamoc§~mMo q~Xþ Am{U {eamoq~Xþ

da c§~g§nmVr H$Sw>Z dVw©imI§S>mMo ‘Ü¶q~Xþ dVw©imda AgVmV. Va dVw©imda {H$Vr
q~Xþ AmhoV? ¶mcm ZD$ q~Xþ dVw©i åhUVmV.

1765 ‘Ü¶o {cAmoZhmS>© WwcZ Zo ZD$ q~XþMo dVw©i ‘m{hV Ho$co. nU nwÝhm O‘©Z
J{UVk H$mc© {’$AmoaZH$ ¶m§Zr 1822 ‘Ü¶| Ë¶m§Mr nwÝhm emoY H$ocr.
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9.19.19.19.19.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
EH$ {Xdg gmo_w Ë`mÀ`m J{UVmÀ`m {eúmH$mÀ`m Kar Jocm

{eúmH$ Ë`mdoiog OZJUogmR>r Ë`m§Zr Jmoim Ho$cocr _m{hVr O_m
H$aÊ`mV ì`ñV hmoVo.
gmo_w : Z_ñH$ma!  ga _cm dmQ>Vo Vwåhr Iwn ì`ñV AmhmV.

_r Vw_À`m H$m_mV _XV H$é eH$Vmo H$m ga?
{eúmH$ : gmo_w _r OZJUZogmR>r Hw§$Qw>§~mMr _m{hVr Jmoim

Ho$cr Amho. Vr Hw§$Qw>§~mVrc ì`ŠVrMr g§»`m Ë`m§Mo
d`moJQ>, Hw§$Qw>§~mMo CËnÞ Vo amhV Agcoë`m KamMm
àH$ma Am{U BVa _m{hVr.

gmo_w : ga `m _m{hVrMm H$m` Cn`moJ Amho?
{eúmH$ : `m _m{hVrMm Cn`moJ H$éZ gaH$macm {dH$mgmMr `moOZm H$aÊ`mgmR>r óµmoVmMr

Zo_UwH$ H$aÊ`mgmR>r hmoVmo.
gmo_w : hr _moR>r _m{hVr gaH$ma H$em [aVrZo Cn`moJ H$aVo?

{eúmH$ : gaH$mar A{YH$mar _m{hVrMm Cn`moJ H$éZ `mMo {dícofU H$aVo. Ë`mÀ`m déZ
Z{dZ A§XmÁ`mZo V`ma H$aVmV. Vw gwÜXm _mJrc dJm©V _wc ŵV gm§»`rH$sMm
Aä`mg Ho$c Zmhr H$m?

gmo_w à_mUo AmnU gwÜXm g§» òÀ`m énmV Q>o~ëg AmcoI BË`mXrÀ`m énmV Agcocr
_m{hVr nmhmVmo. `mdéZ g§~§YrV ^mOrnmë`mMr qH$_V ehamMo Vmn_mZ {H«$Ho$Q>À`m JUZm
_VXmZmMm {ZH$mc Am{U AemàH$mao hr dñVw pñWVr qH$dm AmH¥$Ë`m Á`m gm§[»`H$s qH$dm BVa
hoVwgmR>r EH$m {ZXrï> CÔoemgmR>r O_m H$aVmo. `mcmM gm_J«r åhUVmV. KoVcocr _m{hVr
AW©nwU© ~Z{dÊ`mè`m J{UVmÀ`m emIocm gm§p»`H$s åhUVmV.

_mJrc dJm©V {eH$coë`m g§»`m emómMr (_m{hVr hmVmiUo) COiUr H$é `m.
9.2 gm_J«r Jmoim H$aUo

g§»`m emómV EH$m CÔoemZo gm_J«r Jmoim H$aUo n{hcm nm`ar Amho. ho g_OÊ`mgmR>r
Imcrc H¥$Vr H$éZ gm_J«r Jmoim H$aÊ`mMm Aä`mg H$é

gm§p»`H$sgm§p»`H$sgm§p»`H$sgm§p»`H$sgm§p»`H$s
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Voc§JmZm emgZmìXmao ‘mo’$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

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
Vw‘À¶m dJm©Vrc {dÚmÏ¶mªZm Mma JQ>mV {d^mJUr H$am. àË¶oH$ JQ>mg

Imcrc n¡H$s EH$ àH$maMr ‘m{hVr Jmoim H$aÊ¶mMo H$m‘ Zo‘wZ Úm.
i. Vw‘À¶m dJm©Vrc gd© {dÚmÏ¶mªMo dOZ
ii. àË¶oH$ {dÚmÏ¶mªÀ¶m ^mdm§Mr qH$dm ~{hUrZr g§»¶m
iii. ‘mJrc ‘{hÊ¶mMr {Xdgdmar Vy‘À¶m dJm©Vrc J¡ahOar
iv. Vw‘À¶m dJm©Vrc àË¶oH$ {dÚmÏ¶mªÀ¶m emionmgwZ Kamn¶ªVMo A§Va

¶m {dÚmÏ¶mªZr AË¶mdí¶H$ ‘m{hVr H$er Jmoim Ho$cr nmhþ ¶m.

1 . ‘m{hVr Jmoim H$aÊ¶mgmR>r àË¶oH$ {dÚmÏ¶mªMr Mm¡H$er Ho$cr qH$dm. ñdV:Ë¶mÀ¶m Kar
OmD$Z ‘m{hVr Jmoir Ho$cr H$m?

2. emioVrc [aH$mS>©‘Yrc qH$dm BVa H$moUË¶mhr Zm|XUr H$éZ ‘m{hVr Jmoim Ho$cr H$m?

n{hë¶m g§X^m©V Ooìhm I{MV CÔoemZo emoYH$Vm© Zo ({dÚmÏmu) ‘m{hVr Jmoim Ho$ë¶mg
Ë¶mg àmW{‘H$ gm‘J«r Ago åhUVmV. ( (i), (ii), (iv) ‘Ü¶o Amho.).

darc (iii)  ‘Ü¶o ‘mJÀ¶m ‘{hÊ¶mMr J¡ahmOar ’$º$ emioVrc hOoarÀ¶m a{OñQ>a déZM
‘m{hV hmoVo. BWo AmnU dJ© {eúmH$mìXmao AmYrM Jmoim Ho$coë¶m ‘m{hVrMm Cn¶moJ H$aV
Amhmo. ómoVmìXmao Jmoim H$ococr ‘m{hVr Or AmYrM a{OñQ>a ‘YwZ Zm|Xcocr AgVo Ë¶mg Xþæ¶‘
gm‘J«r åhUVmV.(secondary data)

ho H$amho H$amho H$amho H$amho H$am
Imcrc n¡H$s H$moUVr àmW‘rH$ gm‘J«r Am{U Xwæ¶‘ gm‘J«r Amho?

i. 2010-2011 ¶m H$mcmdYrV Vw‘À¶m emioV {dÚmÏ¶mªMr Zm|XUr Pmcoë¶m gm‘J«r Jmoim
Ho$cocr Amho.

ii. Vw‘À¶m em[a[aH$ {eúmH$mZo Vw‘À¶m emioVrc {dÚmÏ¶mªÀ¶m C§MrMr Ho$cocr Zm|X

9.39.39.39.39.3 gm‘J«rg XmI{dUogm‘J«rg XmI{dUogm‘J«rg XmI{dUogm‘J«rg XmI{dUogm‘J«rg XmI{dUo
EH$Xm gm‘J«r Jmoim Ho$ë¶mZ§Va {dícofH$mg ¶m gm‘J«rg AW©nwU© g‘PÊ¶mg gmono Am{U

EH$mM úmUr Ë¶mMr d¡{eï>o XmI{dë¶mMo EH$ Z{dZ Cnm¶ emoYcm nm{hOo. {d{dY àg§JmV OoWo
gm‘J«rMr Xe©dUwH$ Amdí¶H$ hmoVo. Vo KoD$V.
g‘mO 15 {dÚmÏ¶mªZr J{UVmÀ¶m MmMUrV (50 n¡H$s) {‘i{dcoco JwU

25, 34, 42, 20, 39, 50, 28, 30, 50, 11, 20, 42, 45, 40, 7 AmhoV.
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¶m énmV Agcoë¶m gm‘J«rcm H$ƒr gm‘J«r Ago åhUVmV
darc gm‘J«rdéZ Vwåhr {H$‘mZ Am{U H$‘mc JwU gwc^VoZo AmoiIw eH$Vm. cúmmV R>odm

H$s, {H$‘mZ Am{U H$‘mc JwUmVrc ’$aH$mg {Xcoë¶m ‘m{hVrMr ì¶már åhUVmV.
¶oWo {H$‘mZ Am{U H$‘mc JwU 7 Am{U 50 AmhoV.

åhUwZ ì¶már = 50 − 7 = 43,

darc déZ AmnU åhUw eH$Vmo H$s, gm‘J«r 7 Am{U 50 ‘Ü¶o pñWV Amho. AmVm  darc
gm‘J«r déZ Imcrc àíZm§Mr CÎmao Úm.

i. {Xcoë¶m gm‘J«rMr ‘Ycr qH$‘V ‘m{hV H$am.
ii. J{UVmÀ¶m MmMUrV {H$Vr ‘wcm§Zr 60% qH$dm Ë¶mnoúmm  OmñV JwU {‘i{dco.

MMm©MMm©MMm©MMm©MMm©
(i) BH«$‘ åhUmcm ‘m{hVrMr (gm‘J«r) ‘Ycr qH$‘V 25 Amho. H$maU n[aúmm 50 JwUmgmR>r
KoVcr Amho. Vw‘Mm H$m¶ {dMma Amho?

‘oar åhUmcr {H$, Vr gm‘J«r ‘Ycr qH$‘V Zmhr. ¶m g§X^m©V 15 {dÚmÏ¶mªÀ¶m JwU
H$ƒr gm‘J«r Amho. åhUwZ gm‘J«rg MT>Ë¶m H«$‘mUo ‘m§S>ë¶mg

7, 11, 20, 20, 25, 28, 30, 34, 39, 40, 42, 42, 45, 50, 50

AmnU åhUw eH$Vmo H$s, 8 do nX ‘Ycr qH$‘V Amho. Vr 34 Amho.

(ii) 50 Mo 60% H$go H$mT>VmV. ho Vwåhmcm AmYrM ‘m{hV Amho.   ( åhUOoM 
60 50 30

100
× = ).

Vwåhmcm {XgwZ ¶Vo H$s,  9 {dÚmÏ¶mªZr 60%
qH$dm Ë¶mnoúmm OmñV JwU {‘imco( åhUOo 30 qH$dm
OmñV)

Ooìhm gm‘J«rVrc AdcmoH$Z Iwn OmñV AgVmV.
gm‘J«rg MT>Ë¶m qH$dm CÎmaË¶m H«$‘mUo ‘m§Sw>Z Xe©dUwH$
H$aÊ¶mgmR>r OmñV doi cmJVmo. åhUwZ AmnU n¶m©¶r
nÜXVrMm {dMma Ho$cm nm{hOo.

Imcrc CXmhaU nhm.

CXmhaU-1: J{UVmÀ¶m MmM{UV 50 {dÚmÏ¶mªZr
{‘i{dcoco JwU Imcrc à‘mUo AmhoV.

5, 8, 6, 4, 2, 5, 4, 9, 10, 2, 1, 1, 3, 4, 5,
8, 6, 7, 10, 2, 1, 1, 3, 4,4, 5, 8, 6, 7,
10, 2,8, 6, 4, 2, 5, 4, 9, 10,
2 , 1, 1, 3, 4, 5, 8, 6,4, 5, 8

JwU Vmù¶mMr  {dÚmWu
     IwU g§§»¶m

1 6
2 6
3 3
4 9
5 7
6 5
7 2
8 6
9 2
10 4

EHw$U 50
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gm‘J«rg V³Ë¶mV XmI{dë¶mà‘mUo Vmù¶mÀ¶m IwUodéZ Vº$m ~Z{dVm ¶oVmo.
{dÚmÏ¶mªZr {‘i{dcoë¶m EH$m {ZpíMV JwUm§À¶m g§»¶ocm Ë¶m JwUm§Mr dma§dmaVm Ago

åhUVmV. CXmhUmW© 9 {dÚmÏ¶mªZr àË¶oH$s 4 JwU {‘imco. åhUwZ 4 JwUm§Mr dma§dmaVm 9
Amho.

¶oWo V³Ë¶mV Vmi¶mMr IwU H$ÀÀ¶m gm‘J«rMm  Vº$m ~Z{dÊ¶mgmR>r Cn¶moJr nS>Vmo.
V³Ë¶mVrc dma§dmaVoMr EHw$U ~oarO gm‘J«rVrc AdcmoH$mZmMr EHw$U g§»¶m hmoVo.
gm‘J«rMo dmñV{dH$ AdcmoH$Z Ë¶mÀ¶m dma§dmaVo gm§~V V³Ë¶mV XmI[dco Amho. ¶m

V³Ë¶mg Ag§J«hrV dm§admaVm {dVaU gmaUr qH$dm AdcmoH$ZmÀ¶m dOZmÀ¶m Vº$m åhUVmV
(‘Ungrouped Frequency Distribution Table’qH$dm ‘Table of Weighted Observations’)

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

Vw‘À¶m dJ©{‘ÌmÀ¶m AmS>ZmdmÀ¶m n{hë¶m AúmamMr dm§admaVm {dVaU gmaUr V¶ma
H$am Am{U Imcrc àíZm§Mr CÎmao Úm.
(i) Vw‘À¶m dJ©{‘Ìm no¡H$s gwédmVrMo OmñV doi ¶oUma Aúma H$moUVo?
(ii)  ‘I’ ‘wimúmamdéZ ¶oUmè¶m ZmdmMo {dÚmÏ¶mª {H$Vr AmhoV?
(iii) Vw‘À¶m dJ©{‘Ìm‘Ü¶o H$moUVo gwédmVrMo Aúma gdm©V H$‘r AmhoV?

g‘Om H$mhr {deof H$maUmgmR>r gm‘J«rcm AmnU {VZ {d^mJmV Xe©{dco nm{hOo. (i)
{H$Vr {dÚmÏ¶mªZm àË¶oH$ dJm©Mr Amdí¶H$Vm nS>Vo. (ii) {H$Vr {dÚmÏ¶mª gmYmaU AmhoV. (iii)
n[aúmoV Mm§Jcr àJVr XmI{dUmao {dÚmWu Amho. AmnU Amdí¶ºo$ Zwgma JQ nmSw>Z g§J«hrV
dma§dmaVm gmaUr ~Z{dVmo.
dJ© AdH$me(JwU) àH$ma   Vmù¶mMr IwU     EHw$U {dÚmWu

1 - 3 (àË¶oH$ dJm©Mr JaO)   15

4 - 5 (gamgar)    16

6 - 10 (Mm§Jco)    19

gm‘J«rVrc ametMr g§»¶m OmñV Agë¶mg ‘m{hVrgmR>r gwÜXm ¶m àH$maMr dma§dmaVm
VoMo {d^mJUr Iwn Cn¶moJr nS>Vo. EH$ CXmhaU KoD$ Á¶m‘Ü¶o JQ> Am{U dma§dmaVm gm‘J«rcm
g‘PÊ¶mgmR>r gmoB©ñH$a hmoVo.

CXmhaU-2: EH$m ~m°ñHo$Q>‘Yrc 50 g§Í¶mMr dOZ (J«m‘‘Ü¶o) Imcr {Xco Amho.
35, 45, 55, 50, 30, 110, 95, 40, 70, 100, 60, 80, 85, 60, 52, 95, 98, 35, 47, 45, 105, 90,

30, 50, 75, 95, 85, 80, 35, 45, 40, 50, 60, 65, 55, 45, 30, 90, 115, 65, 60, 40,

100, 55, 75, 110, 85, 95, 55, 50
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Aem àH$maMr ‘moR>r gm‘J«r Xe©{dVo Am{U g‘PÊ¶mgmR>r AmnUmg Ë¶mMo JQ> nmS>mdo
cmJVo Ogo 30-39,40-49,50-59,.......100,109,110,119 (Amncr ‘m{hVr 30 Vo 115
Amho) ¶m JQ>mV dJ© qH$dm dJ© AdH$me åhUVmV. Ë¶mÀ¶m AmH$mamcm dJm©Mr cm§~r qH$dm
dJm©Mr é§Xr åhUVmV. ¶o dJmªVa 10 Amho. àË¶oH$ dJm©Vrc chmZ g§»¶ocm ImcMr ‘¶m©Xm
Am{U ‘moR>çm g§»¶ocm daMr ‘¶m©Xm åhUVmV. CXm. 30-39 ¶mdJm©V ImcMr dJ© ‘¶m©Xm 30
Am{U daMr ‘¶m©Xm 39 Amho.

(g§§Í¶mMo dOZ) Vmù¶m§Mr IwU EHw$U g§Ìo
dJ© AdH$me dma§dmaVm

30 - 39  6
40 - 49  8
50 - 59  9
60 - 69  6
70 - 79 3
80 - 89 5
90 - 99  7
100-109 3
110 - 119 3

EHw$U 50

¶m énmV gm‘J«r Xe©dwZ g§{úmá H$aUo Am{U gm‘J«rg g§úmon H$éZ nmhVm úmUr H$mhr
{ZpíMV d¡{eï>¶o {Z[aúmUm H$aÊ¶mMr AmnUmg eº$s XoVo ¶mg g§J«hrV dma§dmaVm {dVaU
gmaUr Ago åhUVmV.( grouped frequency distribution table)

AmnUmg {XgwZ ¶Vo H$s, darc gmaUrVrc dJ©
EH$‘oH$mda Amcoco ZmhrV. åhUOo  30-39, 40-49 ...  XmoZ
dJm©dH$memV H$moUVrhr g§»¶m dma§dmaVm ¶oV Zmhr. Aem
dJmªZm AgcJ dJ© åhUVmV. cúmmV ¿¶m H$s, chmZ
AmH$mamMo OmñV dJ© qH$dm ‘moR>çm AmH$mamMo H$‘r dJ©
~Z{dco AmhoV. Zoh‘r H$ƒr ‘m{hVr {Xcr AgVm ì¶mßVr
emoYVm ¶oVo( ì¶már = H$‘mc qH$‘V- {H$‘mZ qH$‘V)
ì¶márdéZ dJ© AdH$me dJm©Mr g§»¶m AZwHw$c Vo Zo V¶ma
H$aVm ¶oVo. CXm. dJ© AdH$me 30-35, 36-40 Aem n«H$mao.

g‘Om g§Í¶mMo dOZ 39.5 J«m Agë¶mg {dMma H$am
H$s, Vo H$moUË¶m dJm©V ¶oVo? 39.5 cm AmnU 30-39 qH$dm
40-49 ‘Ü¶o KoVm ¶oV Zmhr. Aem g§X^m©V AmnU Iè¶m
{g‘m àË¶oH$ dJm©gmR>r V¶ma H$aVmo.

dJm©Mr daMr ‘¶m©Xr Am{U Xþgè¶m dJm©Mr ImcMr
dJ© ‘¶m©Xm ¶mMr gamgar Ë¶m dJm©Mr daMr {g‘m hmoVo Am{U {hM Xþgè¶m dJm©Mr ImcMr
gr‘m hmoVo.

dJ© dJ© {g‘m
20 - 29 19.5 - 29.5
30 - 39 29.5 - 39.5
40 - 49 39.5 - 49.5
50 - 59 49.5 - 59.5
60 - 69 59.5 - 69.5
70 - 79 69.5 - 79.5
80 - 89 79.5 - 89.5
90 - 99 89.5 - 99.5
100 - 109 99.5-109.5
110 - 119 109.5-119.5
120 - 129      119.5-129.5SCERT T
ELA
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AemarVrZo gd© dJm©À¶m {g‘m ‘m{hV H$aVm ¶oVo. n{hë¶m dJm©À¶m AJmoXaMm dJ©
AdH$me Z§VaÀ¶m g‘moarc dJ© AdH$me J¥hrV YéZ n{hë¶m dJm©Mr ImcMr {g‘m Am{U
Z§VaÀ¶m dJm©Mr daMr {g‘m H$mT>Vm ¶oVo.

39.5 ¶mg H$moUË¶m dJm©V ¿¶m¶Mr g‘ñ¶m nwÝhm CØdVo. Vmo 29.5 -39.5 qH$dm 39.5-
49.5 ? Amnë¶m AZwHw$cVo Zwgma Oa EImXo AdcmoH$Z EH$m {d{eï> dJm©À¶m daÀ¶m {g‘ocm
g‘Vwë¶ Agë¶mg Ë¶m {d{eï> AdcmoH$mZmg Ë¶mÀ¶m Z§VaÀ¶m dJm©V KoVm ¶oVo. n§aVw Ë¶m
dJm©V KoVm ¶oV Zmhr.

åhUwZ 39.5 ho 39.5-49.5 dJm©V ¶oVo.
30-40,40-50,50-60 ...... dJm©g gcJ dJ© åhUVmV.
Oa AmnU AgcJ dJm©À¶m {g‘mMo {Z[aúmU Ho$ë¶m Vo gcJ dJm©À¶m énmV AgVmV.

EH$m {d{eï> dJm©À¶m daÀ¶m {g‘m Am{U ImcÀ¶m {g‘o‘Yrc ’$aH$mdéZ dJm©Mr cm§~r ¶oVo.
dJ© AdH$me 90,99 Mr cm§~r (99.5-89.5=10)10 Amho.
CXmhaU-3: EH$m {ZpíMV ehamMr gßQ>|~a ‘{hÊ¶mÀ¶m 30 {XdgmMr gmnoúm
AmÐVm Imcrc à‘mUo Amho.

98.1 98.6 99.2 90.3 86.5 95.3 92.9 96.3 94.2 95.1
89.2 92.3 97.1 93.5 92.7 95.1 97.2 93.3 95.2 97.3
96.0 92.1 84.9 90.0 95.7 98.3 97.3 96.1 92.1 89

(i)  84-86, 86,-88 BË¶mXr dJ© K§D$Z g§J«hrV dma§dmaVm {dVaUmMr gmaUr ~Zdm?
(ii) gm‘J«rMm ì¶már {H$Vr Amho?
gmoS>dUwH$:  (i) g§J«hrV dma§dmaVm {dVaUmMr gmaUr Imcr AmhoV.

gmnoúm AmÐVm Vmù¶mÀ¶mIwU {Xdgm§Mr g§»¶m
84-86 | 1 (gwMZm: 90 ho 90-92 dJm©V
86-88 | 1 ¶oVo AgoM 96 ho 96-98
88-90 || 2 dJm©V ¶oVo.)
90-92 || 2

92-94 ||||  || 7

94-96 ||||  | 6

96-98 ||||  || 7

98-100 |||| 4

(ii) ì¶már 99.2 - 84.9 = 14.3 (doJdoJù¶m OmJr ~XcVo)
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Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1

1. Imcrc dma§dmaVm {dVaUgmaUr déZ JwUdmar dma§dmaVm {chm.

JwU 5 n¶ªV 6 n¶ªV 7 n¶ªV 8 n¶ªV 9 n¶ªV 10 n¶ªV
{dÚmWr© g§»¶m 5 11 19 31 40 45

2. 9 ì¶m dJm©À¶m 36 {dÚmÏ¶mªMm aº$JQ>mMr Imcrc à‘mUo Zm|XUr Ho$cr Amho.
A O A O A B O A B A B O
B O B O O A B O B AB O A
O O O A AB O A B O A O B

gm‘J«rcm dma§dmaVm {dVaU gmaUrÀ¶m énmV Xe©dm H$moUVm aº$JQ> gm‘mÝ¶ Amho
Am{U H$moUVm Xþc©̂  aº$JQ> ‘wcm§‘Ü¶o AmT>iVmo?

3. {VZ ZmÊ¶m§Zm EH$mM doir da ’o$H$co AgVm. àË¶oH$ doir {MV (hoS>) nS>coë¶m EHw$U
ZmÊ¶m§Zm Zm|XUr Imcrc àH$mao Ho$cr Amho.
1 2 3 2 3 1 1 1 0 3 2 1
2 2 1 1 2 3 2 0 3 0 1 2
3 2 2 3 1 1

darc {Xcoë¶m gm‘J«rgmR>r dma§dmaVm {dVaU gmaUr V¶ma H$am.

4. EH$m TV dm{hUrZo Yw‘«nmU {ZfoYmda g§{úmá g§Xoe ‘VXmZmMo (SMS ) Am¶moOZ Ho$co.
Ë¶m§Zr H$mhr n¶m©¶ {Xco Ogo A – nwU© {ZfoY B – ’$º$ gmdO©{ZH$ {R>H$mUr {ZofoY C –
Oéar Zmhr, EH$m VmgmVrc ( SMS ) Mm {ZH$mc Imcr Amho.   A B A
BC B

A B B A C C B B A B

B A B C B A B C B A

B B A B B C B A B A

B C B B A B C B B A

B B A B B A B C B A

B B A B C A B B A

darc gm‘J«rdéZ g§J«hrV dma§dmaVm {dVaUmMr gmaUr V¶ma H$am. {H$Vr AMwH$ CÎmao
pñdH$macrV? OmñV cmoH$m§Mo ‘V H$m¶ hmoVo?
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5. ~mOwÀ¶m ñV§̂ mcoImdéZ dma§dmaVm {dVaU gmaUr ~Zdm

6 . ~mOwÀ¶m AmcoImV Aúmmda dmnacoë¶m
à‘mUmg AmoiIm Ë¶mdéZ dma§dmaVm
{dVaU gmaUr {chm.

7. EH$m MmMUrV 30 {dÚmÏ¶mªZr àmá Ho$coco JwU ( 75 n¡H$s) Imcr {Xcoco AmhoV.
42, 21, 50, 37, 42, 37, 38, 42, 49, 52, 38, 53, 57, 47, 29

59, 61, 33, 17, 17, 39, 44, 42, 39, 14, 7, 27, 19, 54, 51.

gm‘mZ dJ© AdH$me KoD$Z dma§dmaVm gmaUr V¶ma H$am. (gwMZm: Ë¶mn¡H$s EH$ 0-10)
8 . EH$m {ZdmgñWmZr Agcoë¶m 25 Kam§Mo {dÚwV {~c (én¶m§V) Imcr {Xcoco Amho.

dJm©À¶m AmH$ma 75 KoD$Z g§J«hrV dma§dmaVm {dVaU gmaUrMr aMZm H$am.
170, 212, 252, 225, 310, 712, 412, 425, 322, 325, 192, 198, 230, 320, 412,

530, 602, 724, 370, 402, 317, 403, 405, 372, 413

9. EH$m H§$nUrZo {d{eï> àH$maÀ¶m H$maÀ¶m ~°Q>ar V¶ma Ho$ë¶m 40 ~°Q>arMm {OdZ H$mc
(dfm©V) Imcr Zm|XUr H$ocr Amho.

2.6 3.0 3.7 3.2 2.2 4.1 3.5 4.5

3.5 2.3 3.2 3.4 3.8 3.2 4.6 3.7

2.5 4.4 3.4 3.3 2.9 3.0 4.3 2.8

3.5 3.2 3.9 3.2 3.2 3.1 3.7 3.4

4.6 3.8 3.2 2.6 3.5 4.2 2.9 3.6

¶m gm‘J«rgmR>r gcJdJ© KoD$Z g§J«hrV dma§dmaVm {dVaU gmaUrMr aMZm 0.5
dJmªVa 2-2.5 nmgwZ gwédmV H$am.
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9.49.49.49.49.4  H|$Ðr¶ àd¥ÎmrMr n[a‘mUo: H|$Ðr¶ àd¥ÎmrMr n[a‘mUo: H|$Ðr¶ àd¥ÎmrMr n[a‘mUo: H|$Ðr¶ àd¥ÎmrMr n[a‘mUo: H|$Ðr¶ àd¥ÎmrMr n[a‘mUo:

Imcrc g§X ©̂ nhm.
g§X ©̂-1: EH$m dñVrJ¥hmV 50 {dÚmWu Ý¶mhmar ‘Ü¶o 200 BS>cr ImVmV Oa Ë¶m dñVrJ¥hmV

AOwZ 20 {dÚmWu {‘gië¶mg {H$Vr BS>crMr JaO nS>Vo.
g§X ©̂-2 : EH$m \$ŠQ>ar_Yrc H$_©Mmè`mMo _{hÊ`mMm nJma Imcrc VŠË`mV {Xcocm Amho.
H$moUVr nJmamMr g§»`m nwU© H$_©Mmè`m§Mr Xe©dUwH$ H$aVo.
H$_©Mmar 1 2 3 4 5 6 7 8 9 10

nJma 12 14 15 15 15 16 17 18 90 95
(hOma)

g§X ©̂-3: EH$m ehamVrc dmhVwH$sMo {d{dY én Imcr {Xcoco Amho. H$moUVo à{gÜX dmhVwH$sMo
gmYZ Amho?
1 . H$ma 1 5 %
2. aoëdo 1 2 %
3. ~g 6 0 %
4. XþMmH$s 1 3 %

n[hë`m g§X^m©V AmnU gmYmaUVm gamgar( _Ü`) dmnaVmo. Am{U Ë`mMm dmna àíZ
gmoS>{dÊ`mgmR>r hmoVmo. na§Vw Oa AmnU Xwgè`m g§X^m©V gamgar nJma KoVë`mg Va Vo 30.7
hOma hmoVo. H$gmVar gm_J«r déZ gw{MV H$aVo H$s, hr _Ü` qH$_V hr Mm§Jcr nÜXV Zmhr.
H$_©Mmè`mÀ`m nJmamÀ`m qH$_VrMm Odi Zmhr. AOwZ OmñV cmoH$m§Mm nJma 12 Vo 18
hOmaÀ`m _Ü ò Amho. åhUwZ `m gm_J«rMo _Ü` AMwH$ CÎma hmoVo. {Vgè`m g§X^m©V ~hþcH$ ho
`mo½` CÎma Amho. åhUwZ _m{hVrMm ñd^md Am{U AmH¥$VrÀ`m CÔoemZwgma gamgar qH$dm _Ü`H$
qH$dm ~hþcH$mg _moOÊ`mgmR>r KoD$V.

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

   1. {VZ g§X ©̂ X`m OoWo _Ü`, _Ü`H$, Am{U ~hþcH$ `m§Mm AcJ AcJ Cn`moJ H$éZ
{chm. EH$m g§X^m©V OoWo XmoZ {H«$Ho$Q>a aKw Am{U Jm¡V_ åhUmco H$s, Ë`m§Mr JUZm BVamnoúmm
Mm§Jcm Amho. Joë`m 5 gm_Ý`mMm AmYmamdéZ Ë`m§Mr VwcZm Ho$cr.

gm_Zo 1st 2nd 3rd 4th 5th

Ymdm aKw 50 50 76 31 100

_oS> Jm¡V_ 65 23 100 100 10
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XmoÝhr IoimSw>Mm em¡H$rZm§Zr YmdmÀ`m gamgarV Imcrc àH$mao {c{hco

aKwMr gamgar = 
307

5  = 61.4

Jm¡V_Mr gamgar = 
298
5  = 59.6

aKwMr gamgar Jm¡V_À`m gamgar noúmm OmñV Amho. åhUwZ aKw Jm¡V_ noúmm Mm§Jcm Amho.
na§Vw Jm¡V_À`m em¡H$sZm§Zm gh_V ZìhVo. Jm¡V_À`m em¡H$sZm§Zr Ë`m§À`m JUZog CVaË`m H«$_mZo
_m§S>co Am{U _Ycr JUZm Imcr à‘mUo Amcr Amho

 aKw 100 76 50 50 31

Jm¡V_ 100 100 65 23 10

 Jm¡V_À`m em¡H$sZm§Zr gm§JrVco H$s, _Ycr JUZm 65 Amho Or aKwÀ`m _Ü`ë`m
qH$_Vrnoúmm OmñV Amho. åhUOo 50 _YwZ Ë`m§Mr H¥$Vr Mm§Jcr Amho.

na§Vw AmnU åhUw eH$Vmo H$s, Jm¡V_Zo 5 gm_Ý`m_Ü ò XmoZ eVHo$ _macrV åhUwZ Vmo
CËH¥$ð> R>acm.

AmVm, ho ^m§S>U {_Q>{dÊ`mgmR>r aKw Am{U Jm¡V_À`m em¡H$sZm§Zr {VZ Cnm` `moOco.
Ë`m§Zr gamgar JUZog _Ü` åhUwZ dmnéZ dmXmVrc _Ycr JUZm _Ü`H$ Am{U

~hþcH$ gwÜXm Ë`mMr Hw$ecVmMr VwcZm H$aÊ`mgmR>r JUZoMr dma§dma òUmar qH$_V KoVcr.
aKwcm ~hþcH$ 50 Amho. Jm¡V_Mm ~hþcH$ 100 Amho `m {VÝhr Cnm`m déZ `mV H$moU loð>
R>aVo?

AmVm _Ü`mMr _m{hVr KoD$
9.4.1A§H$J{UVr` _Ü` (gamgar)

_Ü` hm gm_J«rÀ`m AdcmoH$mZmÀ`m ~oaOocm EHw$U AdcmoH$ZmMo ^mJë`mg òVmo. H$ƒm
gm_mJ«rMm A§H$J{UVm _Ü` H$mT>Uo AmnU `m ~Ôc AJmoXaM MMm© Ho$cr.

_Ü` =x  iSum of observations or
Number of observations n

xx Σ
=

9.4.1.1 H$ÀÀ`m gm_J«rMm _Ü` (gamgar)
CXmhaU-4:EH$m AmR>dS>çmV EH$m OmJr nS>cocm nmD$g 4 go._r., 5 go._r.12 go._r. 3
go._r., 6 go._r. 8 go._r. 0.5 go._r. Amho. àË òH$ {XdgmMm gamgar nmD$g {H$Vr nS>cm Vo
H$mT>m.
gmoS>dUwH$: {XdgmMm gamgar nmD$g hm darc AdcmoH$mZmMm A§H$ J{UVr` _Ü` Amho. EH$m
AmR>dS>çmV nS>cocm nmD$g 4 go._r., 5 go._r.12 go._r. 3 go._r., 6 go._r. 8 go._r.0.5
go._r. AmhoV.

AdcmoH$ZmMr ~oarO
AdcmoH$ZmMr g§»`m
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EHw$U AdcmoH$Z (n) = 7

_Ü` x  = n
ix∑
 = 1 2 3 .....

n
nx x x x+ + +

  OoWo x1, x2 ..... xn ho n AdcmoH$Z Amho.

Am{U x  Ë`m§Mm _Ü` Amho  = 
4 5 12 3 6 8 0.5

7
+ + + + + +

 = 
38.5

7  = 5.5 go._r.

CXmhaU-5. Oa 10, 12, 18, 13, P Am{U 17 Mm _Ü` 15 Amho Va P Mr qH$_V H$mT>m.

gmoS>dUwH$: AmnUmg _m{hV Amho. x  = n
ix∑

15 = 
10 12 18 13 P 17

6
+ + + + +

90 = 70 + P

P = 20.

9.4.1.2  9.4.1.2  9.4.1.2  9.4.1.2  9.4.1.2  Ag§J«hrV dma§dmaVm {dVaUmMm _Ü`Ag§J«hrV dma§dmaVm {dVaUmMm _Ü`Ag§J«hrV dma§dmaVm {dVaUmMm _Ü`Ag§J«hrV dma§dmaVm {dVaUmMm _Ü`Ag§J«hrV dma§dmaVm {dVaUmMm _Ü`

EH$m dJm©Vrc 40 {dÚmÏ`mªMo dOZ Imcrc dma§dmaVm {dVaU gmaUrV {Xco Amho.

dOZ {H$.J«._Ü ò (x) 30 32 33 35 37 41

{dÚmÏ`mªMr g§»`m ( f ) 5 9 15 6 3 2

40 {dÚmÏ`mªMo gamgar (_Ü`) dOZ H$mT>m.
darc gmaUrdéZ 5 {dÚmÏ`mªMo dOZ àË òH$s 30 {H$.J«. Amho. Ë`m§À`m dOZm§Mr ~oarO

5 × 30 = 150 {H$.J«. Amho. AemarVrZo AmnU dOZmMr ~oarO àË òH$ dma§dmaVo gmo~V Am[U
Ë`m§Mm EHw$U g§»¶m _m{hV H$é eH$Vmo. dma§dmaVoÀ`m ~oaOodéZ gm_J«rVrc AdcmoH$Zm§Mr
g§»`m {_iVo.

_Ü`  ( ) Sum of all the observations = 
Total number of observations

x

åhUwZ _Ü`  = 
5 30 9 30 15 33 6 35 3 37 2 41

5 9 15 6 3 2
× + × + × + × + × + ×

+ + + + +
 = 

1336
40  = 33.340

Oa x1, x2, x3, x4, x5, x6 AdcmoH$Z Am{U Ë`mg_mZ dma§dmaVm f1, f2, f3, f4, f5, f6 AmhoV Va darc
nXmdcrg AmnU AemàH$mao {chþ eH$Vmo.

gd© AdcmoH$ZmMr ~oarO
EHw$U AdcmoH$ZmMr g§»`m
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_Ü`  1 1 2 2 3 3 4 4 5 5 6 6

1 2 3 4 5 66

 = i i

i

f xf x f x f x f x f x f xx
f f f f f f f

+ + + + +
=

+ + + + +
∑
∑

    = i i

i

f x
x

f
∴ ∑

∑

CXmhaU-6: Imcrc gm_J«rMm _Ü` H$mT>m
x 5 10 15 20 25

f 3 10 25 7 5

gmoS>dUwH$:
nm`arnm`arnm`arnm`arnm`ar-1 : àË òH$ am§JoMm fi × xi _m{hV H$am

nm`arnm`arnm`arnm`arnm`ar-2 : dma§dmVoMr ~oarO ( ifΣ )

 Am{U fi × xi  ( i if xΣ ) Mr ~oarO H$mT>m.

nm`arnm`arnm`arnm`arnm`ar-3 : 
755 15.1
50

i i

i

f xx
f

Σ
= = =

Σ
_m{hV H$am

CXmhaU-7: Oa Imcrc gm_J«rMm _Ü` 7.5 Amho Va  ‘A’ Mr qH$_V H$mT>m.

JwU 5 6 7 8 9 10

{dÚmWuMr g§»`m 3 10 17 A 8 4

gmoS>dUwH$:
dma§dmaVoMr ~oarO  ( ifΣ ) = 42 + A

  fi × xi  ( i if xΣ ) Mr ~oarO= 306 + 8A

_Ü` i

i

f xix
f

Σ
=

Σ

{Xcocm A§H$J{UVr` _Ü`  = 7.5

åhUwZ 7.5  =   
306 8A
42 A

+
+

     306 + 8A  =  315 + 7.5 A

xi fi fixi

5 3 15

10 10 100

15 25 375

20 7 140

25 5 125

ifΣ  = 50 i if xΣ =755

JwU {dÚmWr© fixi
(xi) g§»`m

( fi)

5 3 15

6 10 60

7 17 119

8 A 8A

9 8 72

10 4 40

42+A 306+8A
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 8A – 7.5 A  = 315 – 306

       0.5 A  = 9

         A = 18

9.4.1.3  {dMcZ nÜXVrìXmao g§J«hrV dma§dmaVm {dVaUmMm _Ü`

CXmhaU-8: Imcrc gm_J«rMm A§H$J{UVr` x _Ü` H$mT>m.
x 10 12 14 16 18 20 22

f 4 5 8 10 7 4 2

CXmhaU:
( i ) gmYmaU nÜXVr:gmYmaU nÜXVr:gmYmaU nÜXVr:gmYmaU nÜXVr:gmYmaU nÜXVr:

Ag§J«hrV dma§dmaVm {dVaUmV Vwåhr `m gwÌmMm dmna
H$é eH$Vm.

x  = 

7

1
7

1

i i
i

i
i

f x

f

=

=

∑

∑  = 
622
40  = 15.55

( i i) {dMcZ nÜXVr{dMcZ nÜXVr{dMcZ nÜXVr{dMcZ nÜXVr{dMcZ nÜXVr
`m nÜXVrV AmnUmg EH$m AdcmoH$Zmg

AZwHw$c J¥hrV _Ü` ¿`mdm cmJVmo. AmnU
J¥hrV _Ü` 16 KoVcm. A = 16 J¥hrV _Ü`nmgwZ
Xþgè`m AdcmoH$ZmMo {dMcZ gmaUrV {Xco
Amho.
dma§dmaVoMr ~oarO  = 40

 fi×di À`m JwUmH$mamMr ~oarO= − 60 + 42

                      Σfidi = −18

_Ü` 18A 16
40

i i

i

f dx
f

Σ −
= + = +

Σ
  = 16 − 0.45
  = 15.55

xi fi fi xi

10 4 40
12 5 60
14 8 112
16 10 160
18 7 126
20 4 80
22 2 44

7

1
i

i
f

=
∑ =40

7

1
i i

i
f x

=
∑ =622

xi fi di = fidi
xi−A

10 4 −6 −24

12 5 −4 −20

14 8 −2 −16

16   A 10 0 0

18 7 +2 +14

20 4 +4 +16

22 2 +6 +12

40 −60+42=−18
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9.4.2  _Ü`H (9.4.2  _Ü`H (9.4.2  _Ü`H (9.4.2  _Ü`H (9.4.2  _Ü`H (Median)$)$)$)$)$
H$ÀÀ`m gm_J«rcm MT>Ë`m H«$_mUo {chþZ Ë`mVrc _Yco AdcmoH$Z åhUOoM _Ü`H$ hmò ,

_Ü`H$ hm gm_J«rcm XmoZ g_mZ ^mJmV {d^mJUr H$aVo. EH$m ^mJmVrc qH$_Vr _Ü`H$mnoúmm
_moR>çm Am{U Xþgè`m ^mJmH$S>rc qH$_Vr _Ü`H$m noúmm chmZ AgVmV.

_mJrc dJm©V {eH$ë`mà_mUo H$ÀÀ¶m _m{hVrMo _Ü`H$ Imcrc à_mUo _m{hV H$aVm ̀ oVo.
H«$_mV _m§S>coë`m gm_J«rÀ`m AdcmoH$ZmMr g§»`m  ‘n’ Am{U ‘n’ {df_ g§»`m Agë`mg

_Ü`H$ 
thn 1

2
+⎛ ⎞

⎜ ⎟
⎝ ⎠

 AdcmoH$Z hmoVo.

 n g_ g§»`m Agë`mg _Ü`H$  
thn

2
⎛ ⎞
⎜ ⎟
⎝ ⎠

 Am{U   
thn 1

2
⎛ ⎞+⎜ ⎟
⎝ ⎠

 AdcmoH$Z hmoVo.

à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.
1 .  75, 21, 56, 36, 81, 05, 42 Mm _Ü`H$ H$mT>m.
2 .  7, 10, 15, x, y, 27, 30 MT>Ë`m H«$_mV Agcoë`m gm_J«rMm _Ü`H$ 17 Amho

Am{U AOwZ EH$ AdcmoH$Z 50 Ë`mV {_i{dco. AgVm _Ü`H$ 18 hmoVo. Va x Va
y À`m qH$_Vr H$mT>m.

9.4.2.1 dma§dmaVm {dVaUmMm _Ü`H9.4.2.1 dma§dmaVm {dVaUmMm _Ü`H9.4.2.1 dma§dmaVm {dVaUmMm _Ü`H9.4.2.1 dma§dmaVm {dVaUmMm _Ü`H9.4.2.1 dma§dmaVm {dVaUmMm _Ü`H$
dOZmÀ`m amerMo AdcmoH$Z _Ü`H$ H$mT>Ê`mÀ`m nÜXVrMo CXmhaU KoD$Z MMm© H$é.

EH$m H§$nZrVrc 100 H$_©Mmè`m§Mo _{hÊ`mMo doVZ KoD$ `m.
_{hÊ`mMo doVZ(é.) 7500 8000 8500 9000 9500 10000 11000

H$_©Mmar g§»`m 4 18 30 20 15 8 5

 {Xcoë`m gm_J«rMm _Ü`H$ H$go _m{hV
H$aVm? n{hco {Xcoë`m gm_J«rg MT>Ë`m qH$dm
CVaË`m H«$_mV _m§S>Ur H$am Z§Va Ë`m g_mZ
dma§dmaVocm gmaUrV {chþZ g§{MV dma§dmaVm
noúmm H$_r _m{hV H$am. EH$m {d{eï> AdcmoH$Zm
n ª̀VMr g§{MV dma§dmaVm hr EH$m {d{eï>
AdcmoH$Zm n ª̀VÀ`m nwT>Mr g§{MV dma§dmaVm
Amho.

doVZ H$_Mm©è`m§Mr g§{MV
(x)  g§»`m (f)   dma§dmaVm (cf)

7500 4 4
8000 18 22
8500 30 52
9000 20 72
9500 15 87

10000 8 95
11000 5 100

100
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N
2  _m{hV H$am Am{U _Ü`H$ dJ© AmoiIm Á`mMr g§{MV dma§dmaVm \$º$

N
2 ,dmT>{dcr Amho. OoW|  N hr dma§dmaVoMr ~oarO Amho.

 OoWo N= 100 g_ åhUwZ 
N
2

th
⎛ ⎞
⎜ ⎟
⎝ ⎠

 Am{U 
N 1
2

th
⎛ ⎞+⎜ ⎟
⎝ ⎠

 AdcmoH$Zmg _m{hV H$am Oo AZwH«$_o
50 Am{U 51 Amho.

gmaUrdéZ 50 ì`m Am{U 51 ì`m AdcmoH$mZmMr qH$_V gmaIr Amho Vr 8500 _Ü ò `Vo
åhUwZ `m {dVaUmMm _Ü`H$ dJ© 8500 Amho.

 à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.
1 . gm_J«rVrc JwUm§Mm _Ü`H$ H$mT>m.

JwU 15 20 10 25 5
{dÚmWu g§»`m 10 8 6 4 1

2. _Ü`H$ H$mT>Ê`mgmR>r {Xcocr _m{hVr H«$_mV {c{hcr nm{hOo H$m?

9.4.3  ~hþcH$9.4.3  ~hþcH$9.4.3  ~hþcH$9.4.3  ~hþcH$9.4.3  ~hþcH$
~hþcH$ hm AdcmoH$ZmMr dm§admaVm òUmar qH$_V Amho. åhUOoM AdcmoH$ZmVrc H$_mc

dm§admaVocm ~hþcH$ Ago åhUVmV.
CXmhaU-9: EH$m XþH$mZmV {d{eð> {Xder {dH$coë`m ~wQ>m§À`m AmH$mamMr g§»`m Imcr {Xcocr

Amho. Ë`mMm ~hþcH$ H$mT>m.
6, 7, 8, 9, 10, 6, 7, 10, 7, 6, 7, 9, 7, 6.

gmoS>dUwH$: n{hco AmnU AdcmoH$Zmg H«$_mV {c{hë`mg 6, 6, 6, 6, 7, 7, 7, 7, 7, 8, 9, 9,
10, 10 {dVaU gmaUr V`ma hmoVo.

AmH$ma 6 7 8 9 10

{dH$coë`m ~wQ>m§Mr g§»`m 4 5 1 2 1

òWo 7 g§»`m dma§dma Amcr Amho åhUOo 5 doim
∴  {Xcoë`m gm_J«rMm ~hþcH$(~wQ>m§Mm AmH$ma) 7 Amho. `mdéZ {ZX}emg òVo H$s, 7

Z§~aMo ~wQ>m§Mr {dH«$s OmñV Amho.

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

1 . Vw_À`m dJ©{_ÌmMo Ë`m§À`m C§Mr déZ dJuµH$aU H$am Am{U Ë§̀ mMm ~hþcH$ H$mT>m.
2. XþH$mZXmamg ~wQ>m§Mm ‘mJUr H$am¶Mr Agë`mg Vmo H$moUË`m Z§~aMo ~wQ> OmñV _mJ{dVmo?
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CXmhaU-10: 100 JwUm§À`m n[aúmoV dJm©Vrc 20 {dÚmÏ`m§ªMo JwU Imcrc à_mUo AmhoV.
93, 84, 97, 98, 100, 78, 86, 100, 85, 92, 55, 91, 90, 75, 94, 83, 60, 81, 95

(a) dJ© AdH$me 91-100, 81-90, .....KoD$Z dm§admaVm gmaUr V`ma H$am.
(b) ~hþcH$ dJ© H$mT>m. ( ~hþcH$ dJ© åhUOo dJm©Vrc gdm©V _moR>r dm§admaVm Agcocm dJ©
(c) _Ü`H$ Agcocm dJ© AdH$me H$mT>m.
gmoS>dUwH$:
(a)

(b) 91-100 hm ~hþcH$ dJ© Amho. `m dJm©V H$_mc dma§dmaVm Amho.
(c) 20 Mr  _Ycr qH$_V 10 Amho. Oa AmnU déZ _moOë`mg 10 hr 81-90 Mm dJm©V

òVo. Oa _r ImcwZ _moOUr H$aV da Joë`mg 10 ho 81-90 `m dJm©V òVo. _Ü`H$
Agcocm dJ© 81-90 Amho.

9.59.59.59.59.5 Ho$ §Ðr` àd¥ÎmrÀ`m qH$_VrVrc {dMcZ:Ho$ §Ðr` àd¥ÎmrÀ`m qH$_VrVrc {dMcZ:Ho$ §Ðr` àd¥ÎmrÀ`m qH$_VrVrc {dMcZ:Ho$ §Ðr` àd¥ÎmrÀ`m qH$_VrVrc {dMcZ:Ho$ §Ðr` àd¥ÎmrÀ`m qH$_VrVrc {dMcZ:

Oa AmnU gma»`m qH$_Vr gd© gm_J«rV {_i{dë`mg qH$dm àË òH$ gm_J«rÀ`m qH$_Vrcm
gma»`m qH$_VrZo JwUmH$ma Ho$ë`mg H|$Ðr` àd¥ÎmrÀ`m n[a_mUmg H$m` KS>Vo.
Imcrc gmaUrMo {Z[aúmU H$é

{ddaU gm_J«r _Ü` ~hþcH$ _Ü`H$

_wi gm_J«rMm g§M 6, 7, 8, 10, 12, 14, 14, 15, 16,20 12.2 14 13

àË òH$ gm_J«rcm 9, 10, 11, 13, 15, 17, 17, 18, 19, 23 15.2 17 16
3 {_i{dë`mg
àË òH$ gm_J«rcm 12, 14, 16, 20, 24, 28, 28, 30, 32, 40 24.4 28 26
2 doim JwUë`mg

JwU dm§admaVm g§{MV dm§admaVm
noúmm OmñV

91-100 9 20

81-90 6 11

71-80 3 5

61-70 0 2

51-60 2 2

EHw$U 2 0
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gmaUrMo {Z[aúmU Ho$ë`mZ§Va AmnUmg {XgwZ òVo H$s,
~oarO Ho$cr Voìhm: gm_J«rVrc gd© amer EH$ pñWa amercm {_i{dë`mg Ë`m gm_J«rMo H|$Ðr`

n[a_mU gwÜXm VodT>oM ~XcVo. åhUOo gd© gm_J«rÀ`m qH$_VrV 3 {_i{dë`mg _Ü`,
~hþcH$ Am{U _Ü`H$ gwÜXm 3 Zo dmT>Vmo.

JwUmH$ma Ho$cm Voìhm: gm_J«rVrc gd© qH$_Vrcm EH$m pñWa amerZo JwUmH$ma H$oë`mg gm_J«rÀ`m
H|$Ðr` àd¥ÎmrÀ`m n[a_mZmV Ë`mMm à^md nSw>Z JwUmH$ma hmoVmo. åhUOo gd© qH$_Vrcm 2
Zr JwUë`mg gm_J«rMm _Ü`, ~hþcH$ Am{U _Ü`H$ gwÜXm 2 nQ> hmoVo.

Aä`mg - 9.2Aä`mg - 9.2Aä`mg - 9.2Aä`mg - 9.2Aä`mg - 9.2

1. Q́>mÝgnmoQ>© H$m`m©c`mVrc nmg©c Mo dOZ Imcr {Xcoco Amho.

dOZ({H$.J«.) 50 65 75 90 110 120

nmg©cMr g§»`m 25 34 38 40 47 16

nmg©cMm dOZmMm _Ü` H$mT>m.

2. EH$m JmdmVrc Hw§$Qw>§~m_Yrc _wcm§Mr g§»`m Imcr {Xcocr Amho. àË òH$ Hw§$Qw>§~mrVrc
_wcm§Mr gamgar g§»`m H$mT>m.

_wcm§Mr g§»`m 0 1 2 3 4 5

Hw§$Q>§w~m§Mr g§»`m 11 25 32 10 5 1

n«Ë òH$ Hw$Qw>§~mVrc Am{U _wcm§Mr g§»¶m H$mT>m.

3. Imcrc dma§dmaVm {dVaUmMm _Ü` 7.2 Amho ‘K’ Mr qH$_V H$mT>m.

     x 2 4 6 8 10 12

      f 4 7 10 16 K 3

4. ^maVmÀ`m OUJZUm 2011 àH$mao Jmdm§Mr OZg§»`m Imcr {Xcocr Amho.

OZg§»`m(hOmamV) 12 5 30 20 15 8

Jmdm§Mr g§»`m 20 15 32 35 36 7

àË òH$ JmdmM§r gamgar OZg§»`m H$mT>m.SCERT T
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5 . AFLATOUN  ZmdmMr gm_m{OH$ Am{U Am{W©H$ {dÚm{df`H$ g§ñWm h¡Ðm~mX {OëømVrc
hm`ñHw$cÀ`m {dÚmÏ`mªZm ìXmao ~MV H$m ©̀H«$_ gwé Ho$cm. _§S>idmar _{hÊ`mMr ~MV
Imcrc {Xcocr Amho.
_§S>i emioMr g§»`m EHw$U ~MV a¸$_ (én`mV)

A§§~anoQ> 6 2154

{Vé_cJrar 6 2478

g¡Xm~mX 5 975

I¡aVm~mX 4 912

{gH§$Xam~mX 3 600

~hmXþanwam 9 7533

àË òH$ _§S>imVrc emimdmar A§H$J{UVr` _Ü` H$mT>m. gd© emioÀ`m ~M{VMm A§H$J{UVr`
_Ü` H$mT>m.

6 . emioÀ`m 9 ì`m dJm©À`m _wcm Am{U _wctMr C§Mr Imcr {Xcocr Amho.
C§Mr (go._r.) 135 140 147 152 155 160

_wco 2 5 12 10 7 1

_wcr 1 2 10 5 6 5

_wcm§Mr Am{U _wcrMr C§MrMm VwcZm H$am.
( gwMZm : _wco Am{U _wctÀ`m C§MrMm _Ü`H$ H$mT>m)

7. OJmVrc {H«$Ho$Q>nQw>§Zr H$mT>cocr eVHo$ Imcrc {Xcr Amho.
eVH$mMr g§»`m 5 10 15 20 25

{H«$Ho$Q>n§Qw>Mr g§»`m 56 23 39 13 8

{Xcoë`m gm_J«rMm _Ü`, _Ü`H$, Am{U ~hþcH$ H$mT>m.
8. Z{dZ dfm©À¶m g§X^m©V {‘R>mB©À¶m XþH$mZXmamZo XþH$mZmV {‘R>mB©Mo n°H©oQ> V¶ma H$oco.

{‘R>mBB©À¶m nm°Ho$Q>Mr g§»¶m Am{U Ë¶m§Mr qH$‘V Imcr {Xcocr Amho.
n°Ho$Q>Mr qH$_V(én`mV)  25é 50é 75é 100é 125é 150é
n°Ho$Q>Mr g§»`m 20 36 32 29 22 11

gm_J«rMm _Ü`, _Ü`H$ Am{U ~hþcH$ H$mT>m.
9. {VZ {dÚmÏ`mªMo gamgar dOZ 40 {H$.J«. Amho. Ë`mn¡H$s a§Jm ZmdmMo {dÚmÏmuMo  dOZ

46 {H$.J«. Amho. BVa XmoZ {dÚmWu ahr_ Am{U aoe_mMo dOZ g_mZ Amho. Va a{h_Mo
dOZ H$mT>m.
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10. EH$m _mÜ`{_H$ emioÀ`m {d{dY dJm©À`m {dÚmÏ`mªZr EH$m AZmWmc`mZo {Xcocr XoUJr
Imcrc gmaUrV Amho.

dJ©  àË òH$ {dÚmÏ`mªMr XoUJr (én`mV)  XoUJr XoUmè`m {dÚmÏ`mªMr g§»`m
VI 5 15

VII 7 15

VIII 10 20

IX 15 16

X 20 14

gm_J«rMm dmna H$éZ _Ü`, _Ü`H$ Am{U ~hþcH$ H$mT>m.

11. Mma AZmoiIr g§»`m AmhoV. n[hë`m XmoZ g§» òMm _Ü` 4 Amho. Am[U n{hë`m {VZ
g§»`m§Mm _Ü` 9 Amho. gd©Mmahr g§» òMm _Ü` 15 Amho. Oa Ë`m Mma g§» òn¡H$s EH$
g§»`m 2 Amho. Va BVa g§»`m H$mT>m.

AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?

•  gm_J«rMo dmñV{dH$ AdcmoH$Z Ë`mÀ`m dma§dmaVm gmo~V VŠË`mV XmI{dco Amho.
`m VŠË`mg Ag§J«hrV dm§admaVm {dVaU gmaUr qH$dm AdcmoH$m§ZmÀ`m dOZmÀ`m
Vº$m åhUVmV.

• OmñV AdcmoH$Z Agcocr gm_J«r dma§dmaVm gmaUrV XmI{dë`m_wio gm_J«rMo ~oarO
EH$mM doir nmhþ eH$Vo. gm_J«rÀ`m ì`márcm AmoiIUo, H$moUVo AdcmoH$Z dma§dmaVm
òV Amho AmoiIUo Am{U gm_J«rMo {dícofU H$éZ gwc^VoZo ì`m»`m H$aUo.

• H|$Ðr` àd¥ÎmrMr n[a_mUmMo àH$ma: _Ü`, _Ü`H$ Am{U ~hwcH$

• H|$Ðr` àd¥ÎmrMr n[a_mUo hr gm_J«rMr {d{MÌ qH$_V Amho Or BVa AdcmoH$Zmg
EH$Ì H$aVo.

• _Ü` hm gm_J«rÀ`m AdcmoH$mZmÀ`m ~oaOocm EHw$U AdcmoH$ZmZo ^mJë`mg òVmo.

_Ü` = Sum of observations
Number of observations

 or  i

n
xx Σ

=

• Ag§J«hrV dma§dmaVm {dVaUmMm A§H$J{UVr` _Ü`   i i

i

f xx
f

Σ
=

Σ
.

AdcmoH$ZmMr ~oarO
AdcmoH$ZmMr g§»`mSCERT T
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• _Ü` {dMcZ nÜXVrìXmao A§H$J{UVr` A=  + 
Σ
Σ
fd
n  , A J¥hrV _Ü`,Σf

dma§dmaVoMr ~oarO,Σf d  {dMcZmMr Am{U dma§dmaVoMm JwUmH$ma hmò .

• _Ü`H$ ho gm_J«rMo _Yco AdcmoH$Z Amho Ooìhm Ë`mg H«$_mV _m§S>Ur (MT>Ë`m qH$dm
CVaË`m) H$aVmo.

• Ooìhm EHw$U AdcmoH$mZmMr g§»`m ‘n’ hr {df_ AgUo _Ü`H$ 
thn 1

2
+⎛ ⎞

⎜ ⎟
⎝ ⎠

   AdcmoH$Z

hmoVo.

• Ooìhm EHw$U AdcmoH$mZmMr g§»`m  ‘n’ g_ AgVo _Ü`H$ ho   
thn

2
⎛ ⎞
⎜ ⎟
⎝ ⎠

 Am{U  
thn 1

2
⎛ ⎞+⎜ ⎟
⎝ ⎠

AdcmoH$mZmMr gamgar AgVo.

• _Ü`H$ gm_J«rcm XmoZ g_mZ ^mJmV {d^mJUo EH$^mJmÀ`m gd© qH$_Vr _Ü`H$mÀ`m
_moR>çm Am{U Xþgè`m ^mJmÀ`m gd© qH$_Vr _Ü`H$mnoúmm chmZ AgVmV.

• ~hþcH$ hr AdcmoZH$mÀ`m qH$_VrMr dma§dmaVm ̀ oUmar g§»`m Amho åhUOo AdcmoH$mZmÀ`m
H$_mc dma§dmaVocm ~hþcH$ Ago åhUVmV.

_|XþMr J§§§_V
{dÚmÏ`mªÀ`m am§§JoV Jmonr hm S>mdrH$Sw>Z 7 dm _wcJm Amho.Am{U e§H$a

COdr H$Sw>Z 5 dm _wcJm Amho. Oa Ë`m§Zr Ë`mMr OmJm ~XcwZ Jmonr
COdrH$Sw>Z 8 dm _wcJm Amho. Va Ë`m am§JoV {H$Vr {dÚmWu  AmhoV?

M¡VÝ`mZo PmS>mÀ`m gmcrda 1.5 _r C§Mrda VrMo Zmd H$moaco. PmS>mg
O_rZrdéZ 6.75 _r. C§Mr àmá Pmcr AgVm AmVm O_rZrdéZ C§Mrda
M¡VÝ`mMo Zmd {ZpíMV H$aVm òVo.
Vw_À`m CÎmamgmR>r H$maU gm§Jm.

Σf
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10.110.110.110.110.1  àñVmdZm àñVmdZm àñVmdZm àñVmdZm àñVmdZm

Imcrc AmH¥$Ë¶m§Mo {Z[aúmU H$am.

(a)

(b)

JQ> (a) Am{U (b) ‘Yrc AmH¥$Ë¶m ‘Ü¶o H$mhr {^ÞVm Vw‘À¶m cúmmV Amcr Amho H$m?
JQ> (a) ‘Yrc AmH¥$Ë¶m ghO[aË¶m Vw‘À¶m dhrda Vwåhr H$mTw> eH$Vm. ¶m AmH¥$Ë¶m§Zm

’$º$ cm§~r Am{U é§Xr Amho ¶m§Zm pìX‘rVr¶ AmH¥$Ë¶m qH$dm  2-D À¶m dñVw åhUVmV. JQ> (b)
‘Yrc AmH¥$Ë¶m§Zm cm§~r é§Xr Am{U C§Mr Amho. ¶m§Zm {Ì‘rVr¶ AmH¥$Ë¶m qH$dm  3-D ¶m dñVw
åhUVmV. ¶m§Zm ^ard AmH¥$Ë¶m åhUVmV. Amnë¶m g^modVrc AmnU gVV ^ard AmH¥$Ë¶m
nmhV AgVmo. X§S>Jmoc, e§Hw$ Am{U Jmoc gma»¶m 3-D dñVw§À¶m n¥ð>̂ mJmMo úmoÌ’$i Am{U
KZ’$i H$go ‘m{hV H$amdo ¶m {df¶r AmnU AmVm {eH$Uma AmhomV.

10.2  10.2  10.2  10.2  10.2  Am¶VO(Am¶VO(Am¶VO(Am¶VO(Am¶VO(CCCCCUBOIDUBOIDUBOIDUBOIDUBOID) À¶m n¥ð>^mJmMo úmoÌ’$i) À¶m n¥ð>^mJmMo úmoÌ’$i) À¶m n¥ð>^mJmMo úmoÌ’$i) À¶m n¥ð>^mJmMo úmoÌ’$i) À¶m n¥ð>^mJmMo úmoÌ’$i
Am¶VO Mo {Z[aúmU H$am Am{U ‘m{hV H$am

Ë¶mcm {H$Vr ~mOw AmhoV?Ë¶mcm H$monam Am{U {H$Vr
H$S>m AmhoV? ~mOwMr H$moUVr OmoS>r AmH$mamV gmaIr
AgVo? Am¶VOÀ¶m n¥ð>̂ mJmMo úmoÌ’$i H$go ‘m{hV
H$amdo? ¶m ~m~V Vwåhmcm H$mhr ‘m{hV Amho H$m?

AmVm, Am¶VOÀ¶m n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$é ¶m.
darc AmH¥$Vr ‘Ü¶o (l) = 5 go.‘r. §é§Xr(b) = 3 g|.‘r. C§Mr (h) = 2 go.‘r.

D
H G

F

C

E

A B

h = 2cm.

b = 3cm.l = 5cm.

n¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$i
10
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{Xcoë¶m Am¶VO cm  CD, ADHE Am{U BCGF déZ H$mnwZ CKS>co Va Amnë¶mcm Vr
AmH¥$Vr Imcrc à‘mUo {XgVo.

Ago {XgV Amhoo H$s, VrZ gma»¶m Am¶VmÀ¶m OmoS>çmÀ¶m ghm Am¶Vm nmgwZ Am¶VO
Mo n¥ð>̂ mJmMo úmoÌ ~Zcoco Amho. Am¶VO Mo EHw$U n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$aÊ¶mgmR>r
Amnë¶mcm ¶m ghm Am¶VmÀ¶m ~mOwÀ¶m úmoÌ’$imMr ~oarO H$amdr cmJUma Amho. ¶m
úmoÌ’$im§Mr ~oarO åhUOo Am¶VmO Mo EHw$U n¥ð>̂ mJmMo úmoÌ’$i hmo¶.

 EFGH Am¶Vm Mo úmoÌ’$i = l ×  h = lh .....(1)
 HGCD Am¶Vm Mo úmoÌ’$i = l ×  b = lb .....(2)
 AEHD Am¶Vm Mo úmoÌ’$i = b ×  h = bh .....(3)
 FBCG Am¶Vm Mo úmoÌ’$i = b ×  h = bh .....(4)
 ABFE Am¶Vm Mo úmoÌ’$i = l ×  b = lb .....(5)
 DCBA Am¶Vm Mo úmoÌ’$i = l ×  h = lh .....(6)
darc úmoÌ’$i {‘i{dë¶m Z§Va Amnë¶mcm Am¶VO À¶m n¥ð>̂ mJmMo úmoÌ’$i {‘iVo.
Am¶VOÀ¶m n¥ð>̂ mJmMo úmoÌ’$i = (1) + (2)  + (3) + (4) + (5) + (6) Mo úmoÌ’$i

= lh + lb + bh + bh + lb + lh
= 2 lb + 2lh + 2bh
= 2(lb + bh + lh)

(1), (3), (4), (6) ho Am¶VO Mo nmíd© n¥ð>̂ mJ AmhoV.
Am¶VOÀ¶m nmíd©n¥ð>̂ mJmMo úmoÌ’$i = (1) + (3) + (4) + (6)  Mo úmoÌ’$i

= lh + bh + bh + lh
= 2lh + 2bh
= 2h (l + b)

darc AmH¥$Vr gmR>r AmVm, Am¶VOÀ¶m n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$é ¶m. Aem àH$mao
EHw$U n¥ð>̂ mJmMm úmoÌ’$i 62 go.‘r..2 Am{U nmíd©n¥îR>̂ mJmMo úmoÌ’$i 32 go.‘r..2 Amho.

l

l

b

b

h h

b

bb

b

h h

l

l

b b

h h

l

H G

E F

D C

A B

D C

D

A

C

B

(1)

(2)

(3) (4)

(5)

(6)
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à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
‘l’ goo.‘r. H$S>m Agcoë¶m EH$ KZ ¿¶m. Am{U ¶mÀ¶m AJmoXa Ho$coë¶m H¥$Vr à‘mUo Ë¶mcm
H$mnm Am{U KZmMo EHw$U n¥ð>̂ mJmMo úmoÌ’$i Am{U nmíd©n¥ð>m^mJmMo úmoÌ’$i ‘m{hV H$am.

ho H$amho H$amho H$amho H$amho H$am
    1. 4 go.‘r. ~mOw Agcoë¶m KZmMo EHw$U n¥îR>̂ mJmMo úmoÌ’$i

Am{U nmíd© n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$am.
2.  KZmMm àË¶oH$ H$S>m 50% Zo dmT> hmoV hmo¶. n¥ð>̂ mJmÀ¶m

úmoÌ’$im‘Ü¶o dmT>Umao Xem§e ‘m{hV H$am.

10.2.1KZ’$i 10.2.1KZ’$i 10.2.1KZ’$i 10.2.1KZ’$i 10.2.1KZ’$i (V(V(V(V(Volume)olume)olume)olume)olume)

To recall the concept of volume, Imcrc H¥$Vr H$é ¶m.
EH$ H$mMoMo {~H$a ¿¶m. Am{U Vo EH$m nmÌmV R>odm. H$mMoÀ¶m {~H$a ‘Ü¶o H$mR>m n¶ªV

nmUr ^am. Ë¶mV EH$ ^ard dñVw (XJS>) hiwZo gmoS>m. {~H$a ‘Yrc H$mhr nmUr nmÌmV
gm§S>oc. g§m§S>coco nmUr EH$m ‘oOatJ Oma ‘Ü¶o ¿¶m. ¶m déZ ^ard dñVwZo ì¶mncoco OmJmcm
KZ’$i Ago åhUVmV.

àË¶oH$ dñVw H$mhr OmJm ì¶mnVo, dñVw Zo ì¶mncoë¶m OmJocm Ë¶mMo KZ’$i åhUVmV.
KZ’$i ho KZ EH$H$mV ‘moOco OmVo.

10.2.210.2.210.2.210.2.210.2.2 nmÌmMr úm‘Vm:nmÌmMr úm‘Vm:nmÌmMr úm‘Vm:nmÌmMr úm‘Vm:nmÌmMr úm‘Vm:
Oa dñVw nomH$i Agoc Va AmV [aH$m‘o AgVo. Am{U Ë¶mcm hdoZo qH$dm H$moUË¶mhr BVa

ÐdmZo ^é eH$Vmo. Ago ^aë¶mZo Ë¶mcm EH$ én ¶oVo. AmV ‘Ü¶o ^é eH$Umè¶m dñVw§À¶m
KZ’$imcm nmÌmMr úm‘Vm åhUVmV.
Am¶VO Mo KZ’$i : gma»¶m n[a‘mUmÀ¶m H$mS>© ~moS>© déZ H$mhr Am¶VO H$mnwZ ¿¶m. Am{U
EH$m da EH$ Ë¶mMr ‘m§S>Ur H$am. V¶ma Pmcoë¶m énm {df¶r Vwåhr H$m¶ åhUVm?

4
cm

.

4 cm. 4 cm.

SCERT T
ELA

NGANA



n¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$i 217

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

ho Am¶VO Mo én Amho.
AmVm Am¶VO Mo KZ’$i ‘m{hV H$é ¶m.
Am¶VmÀ¶m cm§~r À¶m g‘mZ ¶mMr cm§~r AgVo. Am{U

é§Xr ho Am¶VmÀ¶m é§Xr g‘mZ AgVo.
Am¶VmÀ¶m {T>JmMr C§Mr hr Am¶VOMr C§Mr ‘h’ hmo¶.
Am¶VO Zo ì¶mncocr OmJm = Am¶VmZo ì¶mncoco àV{c¶ úmoÌmMo úmoÌ’$i ×  C§Mr
Am¶VO Mo KZ’$i  = l b ×  h = l bh
∴  Am¶VOMo KZ’$i  = l bh
¶oWo l, b, h ho Am¶VO Mo cm§~r, é§Xr Am{U C§Mr hmo¶.

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

(a) ‘a’ EH$H$ H$S>m Agcoë¶m KZm Mo KZ’$i ‘m{hV H$am

(b)1000 go.‘r.3 KZ’$i Agcoë¶m KZmMo H$S>m ‘m{hV H$am.

Am¶VO Am{U KZ ho ^ard AmhoV Ago {dMmamV KoD$. Ë¶mcm AmnU C^r {MVr åhUw
eH$Vmo H$m? Am¶VO Am{U KZmÀ¶m nmíd©~mOw Am¶V AmhoV Am{U nm¶m cm Vo c§~ Agë¶mZo
Am¶VO Am{U KZmcm gwÜXm C^r {MVr åhUVmV. ho Vwåhr {Z[aúmU Ho$co.

Am¶VO À¶m nm¶mMo úmoÌ’$i Am{U Ë¶mÀ¶m C§MrMm JwUmH$ma åhUOo Ë¶m Am¶VO Mm
KZ’$i ho Amnë¶mcm ‘m{hV Amho.

Am¶VO Mo KZ’$i = nm¶m Mo úmoÌ’$i × C§Mr
(Bï>rH$m {MVr) = lb × h

= lbh
                  KZm‘Ü¶o = l = b = h = s (gd© ‘mno g‘mZ AgVmV)
KZmMo úmoÌ’$i = s2 × s

= s3

Am¶VOÀ¶m KZ’$im gmR>r gwÌmMm A§XmO cmdUo ñd^m{dH$ Amho. ho gd© Cä¶m
{MVrgmR>r cmJw hmoVo.

åhUwZ Cä¶m {MVrMo KZ’$i = nm¶mMo úmoÌ’$i × C§Mr

Cä¶m {MVrMm nm¶m Oa g‘ ŵO {ÌH$moU Agoc Va Ë¶mMo KZ’$i 
3

4
 a2 × h KZ EH$H$.

¶oWo ‘a’ hm nm¶mÀ¶m àË¶oH$ ~mOwMr cm§~r Amho. Am{U ‘h’ hr {MVrMr C§Mr Amho.

a

a
a

a

a

a a

a
a

a
a

a

h
b

l
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h

h

ho H$amho H$amho H$amho H$amho H$am
1. Oa l = 12 g|.‘r., b = 10 go.‘r. Am{U h = 8 go.‘r. Agoc

Va Am¶VO Mo KµZ’$i ‘m{hV H$am.
2. KZmMo KZ’$i ‘m{hV H$am Oa Ë¶mMr H$S>m 10 go.‘r Agoc.
3. AmH¥$Vr 1 ‘Yrc g‘pìX ŵO H$mQ>H$moZ {ÌH$moUmH¥$Vr

{MVrMo KZ’$i ‘m{hV H$am.
{MVr gmaIo {nam°‘rS> gwÜXm {Ì‘rVr¶ ^ard AmH¥$Vr hmo¶. àmMrZ H$mimnmgwZ ‘mZdm§Zm

hr AmH¥$Vr AmH$fuV H$aV Amho. B{Oá À¶m {nam°‘rS> {df¶r Vwåhr dmMcoM Agmc. ho
OJmÀ¶m gmV AmíM¶m© n¡H$s EH$ Amho. Mm¡agmÀ¶m AmYmamdaMo AMwH$ CXmhaU Amho. Vo H$go
~Z{dco ? ¶m ^ard ~m§YUr H$go ~m§YÊ¶mV Amco ho H$moUmcmM ‘m{hV Zmhr.

Vwåhr {nam°‘rS> Mm én H$mTw> eH$Vm H$m?
{MVr Am{U {nam°‘rS> _Ü ò H$moUVm ’$aH$ Vw‘À¶m cúmmV Amcm?
Mm¡agmÀ¶m nm¶mMm {nam°‘rS> åhUwZ AmnU H$m åhUVmo?
¶oWo OABCD hm Mm¡ag {nam°‘rS> Amho  Á¶mMr ~mOw  ‘S’ EH$H$

Am{U C§Mr  ‘h’ EH$H$ Amho.
Oa nm¶m Am{U C§Mr gmaIr Agoc Va KZmÀ¶m KZ’$im ‘Ü¶o

Mm¡ag {nam°‘rS>À¶m KZ’$imMm Vwåhr A§XmO H$é eH$Vm H$m?

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

EH$ Mm¡ag {nam°‘rS> ¿¶m. Am{U gmaIr nm¶m Am{U gmaIr C§Mr Agcoco KZ nmÌ ¿¶m.

ÐdmZo {nam°‘rS> nwU©nUo ^am Am{U Vo KZm‘Ü¶o
AmoVm. KZ ^aÊ¶mgmR>r {H$Vr doim Q>mH$mdo cmJUma
Amho? ¶m déZ Vwåhr H$m¶ AZw‘mZ H$mT>cm?

¶màH$mao {nam°‘rS> Mo KZ’$i

= Cä¶m {MVrÀ¶m KZ’$imÀ¶m 1
3

= 
1
3  × nm¶m Mm úmoÌ’$i × C§Mr

gwMZm : Cä¶m {MVrMm nm¶m, nmíd© H$S>ocm c§~
AgVo Am{U gd© nmíd©~mOw Am¶V AgVmV.

(Am.1)5 cm.

O

A B

CD

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

1. Mm¡ag nm¶m 10 go.‘r. Am{U C§Mr 8 go.‘r. Agcoë¶m {nam°‘rS>Mo KZ’$i ‘m{hV H$am.
2. KZmMo KZ’$i 1200 KZ go.‘r. Amho. gmaIr C§Mr Agcoë¶m Mm¡ag {nam°‘rS> Mo

KZ’$i ‘m{hV H$am.

Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1

1. Imcrc Cä¶m {MVrMo nmíd© n¥ð>^mJmMo úmoÌ’$i Am{U EHw$U n¥ð>^mJmMo úmoÌ’$i ‘m{hV H$am.

(i) (ii)

2. KZmMo EHw$U n¥ð>̂ mJmMo úmoÌ’$i 1350 Mm¡.‘r. Amho. Ë¶mMo úmoÌ’$i ‘m{hV H$am.

3. Mma { §̂VrM¶m EH$m ImocrMo úmoÌ’$i ‘m{hV H$am. (Ë¶mcm {IS>H$s XadmOo Zmhr Amho
g‘Om) Oa Ë¶mMr cm§~r 12 ‘rQ>a é§Xr 10 ‘rQ>a Am{U C§Mr 7.5 {‘Q>a

4. Am¶VO Mo KZ’$i 1200 go.‘r.3 cm§~r 15 go.‘r. Am{U é§Xr 10 go.‘r. Amho. Ë¶mMr
C§Mr ‘m{hV H$am.

5. EH$m noQ>rÀ¶m EHw$U n¥ð>̂ mJmMo úmoÌ’$i {H$Vr Oa

(i) àË¶oH$ n[a‘mU XþßnQ> Agoc Va? (ii) àË¶oH$ n[a‘mU {VßnQ> Agoc Va?

Vw‘À¶m eãXmV ì¶º$ H$am. Oa àË¶oH$ n[a‘mU n  doioV dmT>V AgoV Va Vwåhr noQ>rÀ`m
EHw$U n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$é eH$Vm H$m¶?

6. {MVrcm nm¶m 3 go.‘r., 4 go.‘r. Am{U 5 go.‘r. Zo {ÌH$moUr¶ énmV Amho. Oa {MVrMr
C§Mr 10 go.‘r. Agoc Va {MVrMo KZ’$i ‘m{hV H$am.

7. {Z¶‘rV Mm¡ag {nam°‘rS>Mr C§Mr 3 ‘r. Am{U Ë¶mMr n[a‘rVr 16 ‘r. Amho. {nam°‘rS> Mo
KZ’$i ‘m{hV H$am.

8. 50 ‘r.cm~ Am{U 25‘r. é§Xr Zo Am¶VO À¶m énmV Am°crnrH$ ñdr‘tJ nwc Amho. Oa
gJir H$S>o Ë¶mMr Imocr 3 ‘r. Agoc. Va Ë¶mV {H$Vr {cQ>a nmUr ‘mdVo?

4 
cm

.

4 cm. 8 cm.

5 
cm

.
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F

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$ Am¶VmH$ma H$mJX H$mnwZ ¿¶m. AmH¥$VrV

XmIdë¶mà‘mUo Ë¶m H$mJXmda EH$ OmS> Vma {MnH$dm
Z§Va Vma À¶m XmoÝhr ~mOwZm hmVmZo nH$Sw>Z Ë¶mcm
doJmZo {’$adm.

Am¶V {’$aVm§Zm Oo AmH$ma V¶ma Pmco Ë¶mcm
Vwåhr AmoiIco H$m?

Vo X§S>JmocmÀ¶m énmV Amho ho Vwåhmcm AmR>dVo
H$m?

10.3  CÜd© - d¥ÎmmH$ma - X§S>Jmoc (10.3  CÜd© - d¥ÎmmH$ma - X§S>Jmoc (10.3  CÜd© - d¥ÎmmH$ma - X§S>Jmoc (10.3  CÜd© - d¥ÎmmH$ma - X§S>Jmoc (10.3  CÜd© - d¥ÎmmH$ma - X§S>Jmoc (Right CirRight CirRight CirRight CirRight Circular Cylindercular Cylindercular Cylindercular Cylindercular Cylinder)))))

Imcrc X§S>JmocmMo {Z[aúmU H$am.

(i) AmH¥$Vr (i), (ii)  (iii) ‘Ü¶o H$moUVr g‘mZVm Vwåhr {Z[aúmU Ho$cmV?
(ii) AmH¥$Vr (i), (ii)  (iii) ‘Ü¶o H$moUVr {^ÞVm Vwåhr {Z[aúmU Ho$cmV?
(iii) H$moUË¶m AmH¥$VrV aofmI§S> hm nm¶m cm c§~ Amho?

EH$ dH«$ n¥ð>̂ mJ Am{U XmoÝhr Q>moH$m daMo EH$én dVw©imH$ma ~mOwMr àË¶oH$ X§S>Jmoc ~ZVo
Oa dVw©imH$ma ~mOwMo H|$Ð aofmI§S>mZr OmoS>co Va Vr nm¶m da c§~ AgVo. Aem X§S>Jmocmcm
CÜd© d¥ÎmmH$ma X§S>Jmoc åhUVmV.

darc AmH¥$Vr‘Ü¶o H$moUVo CÜd© d¥ÎmmH$ma X§S>JmocmH$a Amho. Vo ‘m{hV H$am? H$moUVo Zmhr ? H$maUo Úm?

X§S>Jmoc ~ZdUmao H¥$Vr H$é ¶m.

10.3.1 X§S>JmocmMo dH«$n¥ð>^mJ úmoÌ’$i10.3.1 X§S>JmocmMo dH«$n¥ð>^mJ úmoÌ’$i10.3.1 X§S>JmocmMo dH«$n¥ð>^mJ úmoÌ’$i10.3.1 X§S>JmocmMo dH«$n¥ð>^mJ úmoÌ’$i10.3.1 X§S>JmocmMo dH«$n¥ð>^mJ úmoÌ’$i(((((Curvded Surface Area of A CylinderCurvded Surface Area of A CylinderCurvded Surface Area of A CylinderCurvded Surface Area of A CylinderCurvded Surface Area of A Cylinder)))))

H$mS>© ~moS>© Zo V¶ma Pmcocr CÜd© - d¥ÎmmH$ma - X§S>Jmoc ¿¶m. dH«$ n¥ð>̂ mJmcm H$mnm Am{U
KS>r H$mT>m. Ooìhm X§S>JmocmMo KS>r CKS>o H$aV AgVm§Zm {Z[aúmU H$am {H$ Ë¶mMr C§Mr Am{U
dVw©imH$ma nm¶m H$gm ~XcV Amho. KS>r H$mT>ë¶mZ§Va X§S>Jmoc Vwåhmcm H$moUË¶m énmV {XgVo?

h

r r

h h

r
(i) (ii) (iii)
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Vwåhmcm ho Am¶VmH$ma énmV {XgVo. X§S>JmocmÀ¶m dH«$ n¥ð>̂ mJmMo úmoÌ’$i ho Am¶VmÀ¶m
úmoÌ’$im EdT>m AgVmo. Ë¶mMr C§Mr Am¶VmÀ¶m é§Xr EdT>r AgVo. nm¶mMm n[aK Am¶VmÀ¶m
cm§~r EdT>m AgVmo.

X§S>JmocmMr C§Mr = Am¶VmMr é§Xr (h = b)

X§S>JmocmÀ¶m nm¶mMm ‘r’ {ÌOoMo n[aK = Am¶VmMr cm§~r  (2πr = l)

X§S>JmocmÀ¶m dH«$n¥ð>̂ mJmMo úmoÌ’$iµ =  Am¶VmMo úmoÌ’$i
= cm§~r ×  é§Xr
= 2 πr ×  h

= 2πrh

X§S>JmocmMo dH«$n¥ð>^mJmMo úmoÌ’$iX§S>JmocmMo dH«$n¥ð>^mJmMo úmoÌ’$iX§S>JmocmMo dH«$n¥ð>^mJmMo úmoÌ’$iX§S>JmocmMo dH«$n¥ð>^mJmMo úmoÌ’$iX§S>JmocmMo dH«$n¥ð>^mJmMo úmoÌ’$i = 2πππππrh

ho H$amho H$amho H$amho H$amho H$am
Imcrc §XS> JmocmMo àË¶oH$mMo dH«$
n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$am.
(i) r = x go.‘r., h = y go.‘r.
(ii) d = 7 go.‘r., h = 10 go.‘r.
(iii) r = 3 go.‘r., h = 14 go.‘r.

10.3.2 X§S> JmocmMo EHw$U n¥ð>^mJmMo úmoÌ’$i 10.3.2 X§S> JmocmMo EHw$U n¥ð>^mJmMo úmoÌ’$i 10.3.2 X§S> JmocmMo EHw$U n¥ð>^mJmMo úmoÌ’$i 10.3.2 X§S> JmocmMo EHw$U n¥ð>^mJmMo úmoÌ’$i 10.3.2 X§S> JmocmMo EHw$U n¥ð>^mJmMo úmoÌ’$i (((((Total Surface area of a Cylinder)))))

~mOwÀ¶m AmH¥$VrMo {Z[aúmU H$am.
ho CÜd© d¥ÎmmH$ma X§S>Jmoc Amho. ho Vwåhr ‘m{hV Ho$co H$m? Ë¶mMo EHw$U n¥ð>̂ mJ úmoÌ’$i

{‘i{dÊ¶mgmR>r Vwåhr H$moUË¶m ~mOw {‘idmc? Vo dH«$ n¥ð>̂ mJ úmoÌ’$i Am{U XmoZ dVw©imH$a
~mOwMo úmoÌ’$i hmo¶.

AmVm, X§S>JmocmMo EHw$U n¥ð>̂ mJmMo úmoÌ’$i
= dH«$ n¥ð>̂ mJ úmoÌ’$i + daÀ¶m ̂ mJmMo úmoÌ’$i + nm¶mMo úmoÌ’$i
= 2πrh + πr2 + πr2

= 2πrh + 2πr2

= 2πr (h + r)

= 2πr (r + h)

∴   X§S>JmocmMo EHw$U n¥ð>̂ mJmMo úmoÌ’$i = 2πr (r + h)

¶oWo  ‘r’ ho X§S>JmocmMo {ÌÁ¶m Am{U ‘h’ hr Ë¶mMr C§Mr Amho.

14 cm.

3 cm.10
 c

m
.

7 cm.

h

2πr

h
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ho H$amho H$amho H$amho H$amho H$am
Imcrc àË¶|H$  X§S>JmocmMo EHw$U n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$am.

(i) (ii)

10.3.3 X§S>JmocmMo KZ’$i
gma»¶m {ÌÁ¶m§Mo dVw©i ¿¶m Am{U EH$mda EH$m Ë¶mMr ‘m§SUr H$am.
ho H¥$Vr H$am Am{U V¶ma Pmcoë¶m X§S>Jmoc Amho H$m Zmhr? Vo ‘m{hV H$am.

AmH¥$Vr ‘Ü¶o ‘r’  ho dVw©imMr {ÌµÁ¶m Amho Am{U dVw©imÀ¶m {T>JmÀ¶m  ‘h’ C§Mr Amho

X§S>JmocmMo KZ’$i = πr2 ×  C§Mr
= πr2 ×  h

= πr2h

åhUwZ X§S>JmocmMo KZ’$iåhUwZ X§S>JmocmMo KZ’$iåhUwZ X§S>JmocmMo KZ’$iåhUwZ X§S>JmocmMo KZ’$iåhUwZ X§S>JmocmMo KZ’$i = πππππr2h

¶oWo ‘r’ hm X§S>JmocmMm {ÌÁ¶m Amho Am{U ‘h’ hr C§Mr Amho.

CXmhaU -1: 14 go.‘r. OmS>rÀ¶m Am¶VmH$ma H$mJXmcm Jw§S>mico Va 20 go.‘r. {ÌOoMo

X§§S>Jmoc V¶ma hmoVo. X§S>JmocmMo KZ’$i ‘m{hV H$am (AmH¥$Vr 1)  ?  
22Take
7

⎛ ⎞π =⎜ ⎟⎝ ⎠

gmoS>dUwH$: Am¶VmÀ¶m OmS>r Zo Jw§S>mico Va X§§S>Jomc V¶ma hmoVo. åhUwZ H$mJXmMr OmS>r,
X§S>JmocmMr C§Mr ~ZVo Am{U
X§S>JmocmMr {ÌÁ¶m 20 go.‘r. Amho.

X§S>JmocmMr C§Mr = h = 14 go.‘r.

{ÌÁ¶m (r) = 20 go.‘r.

X§S>JmocmMo KZ’$i  V =  πr2h

10 cm.

7 
cm

.

r

r

14
 c

m
.

14
 c

m
.

20 cm.

7 
cm

.

250 cm2

(Am.1)

(Volume of a Cylinder)

¿`m
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     = 142020
7
22

×××

     =  17600 go.‘r.3

åhUwZ X§S>JmocmMo KZ’$i  17600 go.‘r.3

CXmhaU-2: 11 go.‘r. ×  4 go.‘r.Mm Am¶VmH$ma H$mJX nañnam§Zm Z ì¶mnVm KS>r Ho$ë¶mZo
4 go.‘r. C§MrMm X§S>Jmoc V¶ma hmoVo. X§S>JmocmMo KZ’$i ‘m{hV H$am.
gmoS>dUwH$ : H$mJXmMr cm§~r hr X§S>JmocmÀ¶m nm¶mMm n[aK ~ZVmo Am{U H$mJXmMr OmS>r
X§S>JmocmMr C§Mr hmoVr.

X§S>JmocmMr {ÌÁ¶m = r Am{U C§Mr = h

X§S>JmocmMm nm¶mMr n[aK = 2πr = 11 go.‘r.

11r
7
222 =××

∴          r = 4
7

 go.‘r.

           h = 4 go.‘r.
X§S>JmocmMo KZ’$i (V) = πr2h

= 3cm4
4
7

4
7

7
22

×××

= 38.5 go.‘r.3.

CXmhaU-3: 44 go.‘r. ×  18 go.‘r. Mm Am¶VmH$ma H$mJX cm§~r déZ Jw§S>mië¶mZo X§S>Jmoc
V¶ma hmoVmo. g‘Om X§S>Jmoc ^ard (nwU© ^acoco) Agoc Va Ë¶mMr {ÌÁ¶m Am{U EHw$U
n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$am.
gmoS>dUwH$: X§S>JmocmMr C§Mr = 18 go.‘r.

 X§S>JmocmMm nm¶mMm n[aK = 44 go.‘r.
2πr = 44 go.‘r.

        .cm7
222
744

2
44r =

×
×

=
π×

=

     EHw$U n¥ð>̂ mJmMo úmoÌ’$i =  2πr (r + h)

11 cm.

4 
cm

.
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=  2cm)187(7
7
222 +××

= 1100  go.‘r.2.

CXmhaU-4: 5 ‘r.‘r. OmS>rMr dVw©imH$ma MH$Ë¶m EH$mda EH$ R>odco AgVm 462 go.‘r.2
dH«$ n¥ð>̂ mJmMo úmoÌ’$i Agcoco X§S>Jmoc V¶ma hmoVo. Oa {ÌÁ¶m 3.5 go.‘r. Agoc Va
MH$Ë¶mMr g§»¶m ‘m{hV H$am.

gmoS>dUwH$: MH$VrMr OmS>r = 5 ‘r.‘r. = cm5.0cm
10
5

=

              MH$Vr Mr {ÌÁ¶m = 3.5 go.‘r.
X§S>JmocmMm dH«$ n¥ð>̂ mJ úmoÌ’$i = 462 go.‘r.2.

∴  2πrh  = 462 ..... (i)

g‘Om MH$Ë¶m§Mr g§»¶m x
∴   X§S>JmocmMr C§Mr  = h = MH$VrMr OmS>r ×  MH$Ë¶m§Mr g§»¶m

= 0.5 x

∴  2 πrh = x5.05.3
7
222 ××× ..... (ii)

 (i) Am{U (ii) déZ

4625.05.3
7
222 =××× x

discs42
5.05.3222

7462
=

×××
×

=∴ x

CXmhaU-5: C§Mr 10 go.‘r. Am{U ~mø {ÌÁ¶m 8 go.‘r. Agcoë¶m nmoH$i X§S>JmocmMo EHw$U
n¥ð>̂ mJ úmoÌ’$i 338 π go.‘r.2.  YmVwÀ¶m nmoH$i X§S>JmocmMr OmS>r ‘m{hV H$am.
gmoS>dUwH$ : ~mø {ÌÁ¶m =  R = 8 go.‘r.

Am{Vc {ÌÁ¶m = r

C§Mr = 10 go.‘r.
EHw$U n¥ð>̂ mJmMo úmoÌ’$i  =  338π go.‘r.2.

nU EHw$U n¥ð>̂ mJmMo úmoÌ’$i = ~mø X§S>JmocmMo úmoÌ’$i
   + AmVrc X§S>JmocmMo úmoÌ’$i
  + nm¶mÀ¶m úmoÌ’$imÀ¶m XþßnQ>

r

R
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= 2πRh + 2πrh + 2π (R2 − r2)

= 2π (Rh + rh + R2 − r2)

∴  2π (Rh + rh + R2 − r2)  = 338 π

Rh + rh + R2 - r2 = 169

⇒   (10 ×  8) + (r ×  10) + 82 − r2 = 169

⇒   r2 − 10r + 25 = 0

⇒   (r  − 5)2  = 0

∴             r  = 5

∴ YmVwMr OmS>r = R  − r = (8  − 5) go.‘r. = 3 go.‘r.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
1. X§S>JmocmMr nmíd© n¥ð>̂ mJ úmoÌ’$i VoM R>oD$Z Oa X§S>JmocmMr {ÌÁ¶m XþßnQ> Ho$cr Va Ë¶mMr

C§Mr {H$Vr Agoc?
2. JrPa (nmUr Ja‘ H$aÊ¶mMo ¶§Ì) À¶m nmB©n Mr cm§~r 14 ‘r. Am{U ì¶mg 5 go.‘r. Amho. Va

nmÊ¶mcm Ja‘ H$maÊ¶mÀ¶m ¶m JrPaÀ¶m EHw$U {dH$sU© n¥ð>̂ mJ ‘m{hV H$am.

Aä¶mg 10.2Aä¶mg 10.2Aä¶mg 10.2Aä¶mg 10.2Aä¶mg 10.2

1. YmVwÀ¶m OmS>nÅ>r Zo ~Zcocr ~§X X§S>Jmoc hm¡XMr C§Mr 1.4 g|.‘r.Am{U
nm¶mMr {ÌÁ¶mMr 56 go.‘r. Amho. Va ho ~Z{dÊ¶mgmR>r {H$Vr YmVwÀ¶m
nÅ>rMr Amdí¶H$Vm Amho?( Mm¡ag ‘rQ>a ì¶º$ H$am)

2. X§S>JmocmH$mamMo KZ’$i 308 go.‘r.3. Amho. Ë¶mMr C§Mr 8 go.‘r. Amho. Va Ë¶mMo EHw$U
n¥ð>̂ mJ úmoÌ’$i Am{U nmíd© n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am.

3. YmVwÀ¶m Am¶VOMr ‘mn 22 go.‘r. × 15 go.‘r. × 7.5 go.‘r. Amho. ¶mcm {dVidwZ 14
go.‘r. C§MrMo X§S>Jmoc ~Z{dco. Ë¶mMr {ÌÁ¶m {H$Vr Amho?

4. EH$ nmÊ¶mMr hm¡X X§S>JmocmÀ¶m énmV Amho. Ë¶mMr úm‘Vm 61.6 qbic ‘rQ>a Amho. hm¡XmMm
ì¶mg 5.6 ‘r. Amho. Va hm¡XmMr C§Mr ‘m{hV H$am?

5. EH$ YmVwMm nmB©n 77 go.‘r. cm§~rMr Amho. AmVrc ì¶mg 4 go.‘r. Am{U
~mhoarc ì¶mg 4.4 go.‘r. Amho( AmH¥$Vr nhm) Va ‘m{hV H$am Ë¶mMo

(i) AmVrc dH«$ n¥ð>^mJmMo úmoÌ’$i
(ii) ~mhoarc dH«$ n¥ð>^mJmMo úmoÌ’$i
(iii) EHw$U n¥ð>^mJmMo úmoÌ’$i

r R
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6. EH$ X§S>Jmocr¶ {n„amMm ì¶mg 56 go.‘r. Am{U C§Mr 35 ‘r. Amho. ̂ dZmcm 16 {n„a
AmhoV. Oa a§J cmdÊ¶mMm Xa à{V 1 ‘r2 cm 5.50 én¶o Amho Va gd© {n„aÀ¶m dH«$
n¥ð>̂ mJmcm a§J cmdÊ¶mMm IM© ‘m{hV H$am.

7. EH$m amocaMm ì¶mg 84 go.‘r. Am{U Ë¶mMr cm§~r 120 go.‘r. Amho. Vo Ioim¶À¶m
‘¡XmZmcm codc H$aÊ¶mgmR>r EH$m doir 500 nwU© ’o$è¶m hmoVo. Va Ioim¶À¶m ‘¡XmZmMo
úmoÌ’$i ‘r2 ‘Ü¶o ‘m{hV H$am.

8. dVw©imH$ma {d{harMm Am[Vc ì¶mg 3.5 ‘r. Amho. Ë¶mMr Imocr 10‘r. Amho Va ‘m{hV H$am
(i) Ë¶mMm AmVrc dH«$ n¥ð>^mJ úmoÌ’$i
(ii) 40 én¶o à{V ‘r2 XamZo ¶m dH«$ n¥ð>^mJmcm ßcm°ñQ>ar§J H$aÊ¶mMm IM©

9. ‘m{hV H$am.
(i) 4.2 ‘r. ì¶mg Am{U 4.5 ‘r. C§Mr Agcoë¶m noQ´>moc gmR>dUmè¶m ~§X hm¡XmMo

EHw$U n¥ð>^mJ úmoÌ’$i

(ii) Oa hm¡X ~ZdVm§Zm 12
1

 cmoI§S> dm¶m Jocm Va {H$Vr cmoI§S>mMm dmna H$aÊ¶mV Amcm
10. EH$m ~mOwZo CKS>r Agcocr X§S>Jmocm¶ Ś>‘Mr AmVrc {ÌÁ¶m 28 go.‘r. Am{U C§Mr

2.1 ‘r. Amho. Vwåhr Ë¶m Ś>‘ ‘Ü¶o {H$Vr nmUr gmR>dw eH$Vm? (1 {cQ>a = 1000 cc.)

11. X§S>JmocmMm dH«$ n¥ð>̂ mJ úmoÌ’$i 1760 go.‘r.2 Amho. Am{U Ë¶mMm KZ’$i 12320
go.‘r.3 Ë¶mMr C§Mr ‘m{hV H$am

10.4 CÜd© dVw©imH$ma e§Hw$ (10.4 CÜd© dVw©imH$ma e§Hw$ (10.4 CÜd© dVw©imH$ma e§Hw$ (10.4 CÜd© dVw©imH$ma e§Hw$ (10.4 CÜd© dVw©imH$ma e§Hw$ (Right CirRight CirRight CirRight CirRight Circular Conecular Conecular Conecular Conecular Cone)))))

darc AmH¥$Ë¶mMo {Z[aúmU H$am Am{U Vo H$moUË¶m ^ard énm gmaIo AmhoV?
ho e§Hw$ À¶m énmV AmhoV.
Imcrc e§Hw$Mo [Z[aúmU H$am.

h

r r

h h

r
(i) (ii) (iii)
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(i) ¶m H$moZm‘Ü¶o H$moUVo gm‘mB©H$ JwUY‘m© AmhoV ho Vwåhr ‘m{hV Ho$co?
(ii) Ë¶m‘Yrc H$moUVo {^ÞVm Vw‘À¶m cúmmV Amcr ?
AmH¥$Vr (1) ‘Ü¶o nmíd© n¥ð>̂ mJ ho dH«$ Amho Am{U nm¶m hm dVw©i Amho. e§Hw$Mm

{eamo{~Xþ Am{U dVw©imH$a nm¶mMm Ho$Ðq~Xþ ¶mZm OmoS>Umam aofmI§S> hm Ë¶m nm¶mÀ¶m {ÌÁ¶ocm
c§~ AgVmo. ¶m àH$maÀ¶m e§Hw$cm c§§~ dVw©imH$ma e§Hw$ åhUVmV.

AmH¥$Vr (2) ‘Ü¶o Ë¶mcm dVw©imH$ma nm¶m Amho. nU Ë¶mMr C^r C§Mr e§Hw$À¶m {ÌÁ¶oOm
c§~ Zmhr Amho. Aem àH$maMo e§Hww$ c§~ dVy©imH$ma e§Hw$ ZgVmV.

AmH¥$Vr (3) ‘Ü¶o C^r C§§Mr nm¶mcm c§~ Amho. nU nm¶m hm c§~ Amho. nU nm¶m hm
dVw©imH$ma Zmhr Amho.

åhUwZ hm e§Hw$ c§~ dVw©imH$ma e§Hw$ Zmhr Amho.

10.4.1 e§Hw$Mr {Vanr C§Mre§Hw$Mr {Vanr C§Mre§Hw$Mr {Vanr C§Mre§Hw$Mr {Vanr C§Mre§Hw$Mr {Vanr C§Mr

~mOwÀ¶m AmH¥$VrV (e§Hw$) AO  ho OB  cm c§~ Amho.
ΔAOB hm H$mQ>H$moZ {ÌH$moU Amho.

AO  hm e§Hw$Mr C§Mr Amho. Am{U  OB   ho e§Hw$À¶m {ÌOoMo g‘mZ Amho.
 ΔAOB déZ
AB2 = AO2 + OB2

AB2 = h2 + r2 (AB hr {Vanr C§Mr = l )

l2 = h2 + r2

l  = 22 rh +

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
dVw©iI§S>m déZ e§Hw$ V¶ma H$aUo
Imcrc gwMZm nmim Am{U AmH¥$VrV XmIdë¶m

à‘mUo H$am.
(i) OmS> H$mJXmda dVw©i H$mT>m. AmH¥$Vr (a)

(ii) Ë¶mVwZ AOB dVw©iI§S> H$mnm AmH¥$Vr (b).

(iii) AAm{U B Q>moH$mcm hiwZ EH$‘oH$m§À¶m Odi Ý¶m.
Am{U AB cm OmoS>m.  AAm{U B EH$ da EH$ ¶oD$
Z¶o ¶mMr AmR>dU R>odm.  A, B cm OmoS>ë¶m Z§Va
Ë¶mcm gocmo Q>on Zo {MnH$dm.(AmH¥$Vr c).

lh

rO B

A

A B

O

(a)

(c)

A B

(b)
O
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(iv) Vwåhr H$moUË¶m àH$mamÀ¶m én {‘i{dco?
ho c§~ e§Hw$ Amho H$m?

e§Hw$ ~ZdV AgVm§Zm H$S>m ‘OA’ Am{U ‘OB’ Mo H$m¶ Pmco VgoM dVw©iI§S> À¶m H§$g
AB À¶m cm§~rMo H$m¶ Pmco? Vwåhr {Z[aúmU Ho$co H$m?

10.4.2 e§Hw$Mo dH«$ n¥ð>^mJ úmoÌ’$i10.4.2 e§Hw$Mo dH«$ n¥ð>^mJ úmoÌ’$i10.4.2 e§Hw$Mo dH«$ n¥ð>^mJ úmoÌ’$i10.4.2 e§Hw$Mo dH«$ n¥ð>^mJ úmoÌ’$i10.4.2 e§Hw$Mo dH«$ n¥ð>^mJ úmoÌ’$i

    (i)     (ii) (iii)
H¥$Vr ‘Ü¶o MMm© Ho$cocr Am{U AmnU H$mJXmZo ~Z{dcoë¶m c§~ d¥ÎmmH$ma e§Hw$ À¶m

n¥ð>̂ mJmMo úmoÌ’$i ‘m{hV H$é ¶m.
Ooìhm dVw©iI§S>mcm e§Hw$ ‘Ü¶o KS>r H$aVmZm Vw‘À¶m cúmmV Amco Agoc, dVw©iI§S>mMo

OA, OB  OwiVmV. Am{U Vo e§Hw$Mr {Vanr C§Mr ~ZVo. Am{U cm§~r AB  ho e§Hw$À¶m nm¶mMo
n[aK ~ZVo.

AmVm e§Hw$Mr KS>r H$mTw>Z Q>mH$m AmH¥$VrV XmIdë¶mà‘mUo OodT>o e³¶ hmoB©c VodT>o dVw©i
I§S> H$mT>m.( dVw©i I§S> AOB H$mnm) Z§Va Vwåhmcm Ago {Xgoc H$s, àË¶oH$ H$mncocm ^mJ
Odi nmg {ÌH$moUmgmaIo Amho. Ë¶mMm nm¶m b1, b2, b3 ..... BË¶mXr, C§Mr  ‘l’  åhUOoM e§Hw$À¶m
{Vaß¶m C§MrÀ¶m g‘mZ.

¶m {ÌH$moUmMoo Oa AmnU úmoÌ’$i ‘m{hV Ho$cmo Am{U Ë¶m§Zm {‘i{dcmo Va Vo dVw©iI§S>mMo
úmoÌ’$i hmoVo. Amnë¶mcm ‘m{hV Amho, dVw©iI§S>mMo e§Hw$ ~ZVo. åhUwZ dVw©iI§S>mMm úmoÌ’$i,
hm Ë¶mZr ~Zcoë¶m e§H$À¶m n¥ï>̂ mJ úmoÌ’$iÀ¶m g‘mZ AgVmo.

e§Hw$Mo úmoÌ’$i = {ÌH$moUm§À¶m úmoÌ’$imMr ~oarO

.....b
2
1b

2
1b

2
1b

2
1

4321 ++++= llll

.....)bbbb(
2
1

4321 ++++= l

l
2
1

= ( A nmgwZ B n¶ªÀ¶m dH«$ ^mJmMr cm§~r qH$dm e§Hw$À¶m nm¶mMo n[aK)

)r2(
2
1

π= l (∵  b1 + b2 + b3 + ..... = 2πr,¶oWo e§Hw§$Mr {ÌÁ¶m  ‘r’  Amho.)
åhUwZ AB  Zo dVw©i ~ZVo.

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

‘r’ {µÌÁ¶m Am{U C§Mr ‘l’ Agcoë¶m
dVw ©iI§S >mÀ¶m H$mJXmcm Ë¶mÀ¶m
dVw©iµmH$ma ^mJmdéZ H$mnm. e§Hw$ åhUwZ
KS>r H$am. Ë¶mÀ¶m dH«$= n¥ð>^mJmMo
úmoÌ’$i  A = πrl  ho gwÌ Vwåhr H$go H$mT>Vm?

A B

O
O

A

B b1
b2

b3

r

h l

l

r
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Aem àH$mao nmíd© n¥ð>̂ mJmMo úmoÌ’$i qH$dm e§Hw$Mo n¥ï>̂ mJ úmoÌ’$i = πrl

¶oWo ‘l’ hm e§Hw$Mr {Vanr C§Mr Am{U  ‘r’  hr Ë¶mMr {ÌÁ¶m Amho.

10.4.3 e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$i10.4.3 e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$i10.4.3 e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$i10.4.3 e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$i10.4.3 e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$i

e§Hw$À¶m nm¶mcm Oa AÀN>mXZ H$am¶Mo Agoc Va Amnë¶mcm e§Hw$À¶m {ÌÁ¶m BVHo$
Agcoë¶m {ÌOoÀ¶m dVw©imMr JaO Amho.

e§Hw$Mo EHw$U n¥ð>̂ mJ úmoÌ’$i H$go {‘idmdo? EHw$U n¥ð>̂ mJ úmoÌ’$i {‘i{dÊ¶mgmR>r
{H$Vr n¥ð>̂ mJmMr ~oarO Vwåhmcm H$amdr cmJoc?

dVw©imMo úmoÌ’$i  = πr2

e§Hw$Mm EHw$U n¥ð>̂ mJ úmoÌ’$i=nmíd© n¥ï>̂ mJ úmoÌ’$i+ Ë¶mMm nm¶mMo úmoÌ’$i
= πrl + πr2

= πr (l + r)
e§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$iµe§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$iµe§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$iµe§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$iµe§Hw$Mo EHw$U n¥ð>^mJ úmoÌ’$iµ = πππππr (l + r)
¶oWo ‘r’ ho e§Hw$Mr {ÌÁ¶m Amho Am{U ‘l’  hr Ë¶mMr {Vanr C§Mr Amho.

ho H$amho H$amho H$amho H$amho H$am
1. EH$ H$mQ>H$moZ {ÌH$moU H$mnm, c§~ ~mOwZo Vma {MnH$dm, AmH¥$Vr (1) ‘Ü¶o

XmIdë¶mà‘mUo VmaoMo XmoÝhr Q>moH$ Vw‘À¶m hmVmV nH$Sw>Z Ë¶mcm EH$m pñWa
JVrZo {’$adm
Vwåhmcm H$m¶ {Z[aúmUmg Amco?

2. Imcrc àË¶oH$ c§~ dVw©imH$ma e§Hw§$Mo dH«$ n¥ð>̂ mJ úmoÌ’$i Am{U EHw$U
n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am

10.4.4 c§~ dVw©imH$ma e§Hw$Mo KZ’$i10.4.4 c§~ dVw©imH$ma e§Hw$Mo KZ’$i10.4.4 c§~ dVw©imH$ma e§Hw$Mo KZ’$i10.4.4 c§~ dVw©imH$ma e§Hw$Mo KZ’$i10.4.4 c§~ dVw©imH$ma e§Hw$Mo KZ’$i

A B

P

O
OP = 2cm.; OB = 3.5cm.

A B

P

O
OP = 3.5cm.; AB = 10cm.

fig. (i)
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gma»¶m {ÌOoMo Am{U gma»¶m C§MrMo nmoH$i X§S>Jmoc Am{U nomH$i e§Hw$ V¶ma H$am. Am{U
Imcrc à¶moJ H$am. ho Amnë¶mcm e§Hw$Mo KZ’$i H$mT>Ê¶mgmR>r ‘XV H$aVo.

i. e§Hw$À¶m H$mT>m n¶ªV nmUr ^am Am{U Ë¶mcm nmoH$i X§S>JmocmV AmoVm. ømZo X§S>JmocmMm
’$º$ H$mhr ^mJ ^acm OmB©c.

ii. nwÝhm e§Hw$À¶m H$mR>m n¶ªV nmUr ^am Am{U Ë¶mcm X§S>JmocmV AmoVm. Amnë¶mcm Ago
{Xgoc H$s X§S>Jmoc AOwZ nwU© ^acoco Zmhr.

iii. Ooìhm {Vgè¶m doiog e§Hw$ nwU© ^éZ X§S>JmocmV [aH$m‘m H$aVmo Voìhm X§S>Jmoc nwU©nUo ^aco
H$s Zmhr ¶mMo {Z[aúmU H$am.
darc à¶moJm déZ e§Hw$À¶m KZ’$i Am{U X§S>JmocmÀ¶m KZ’$i ¶m XmoKm§ ‘Ü¶o H$mhr

g§~§Y {Xgcm H$m?
e§Hw$À¶m {VßnQ> KZ’$imZo X§S>JmocmMo KZ’$i AgVo. Ago AmnU åhUw eH$Vmo. ¶oWo

e§Hw$cm Am{U X§S>Jmocmcm gmaIr nm¶m gmaIr C§Mr AgUo Amdí¶H$ Amho.
åhUwZ X§S>JmocmÀ¶m KZ’$imÀ¶m EH$ {VV¥¶m§e e§Hw$Mo KZ’$i AgVo.

∴ e§Hw$Mo KZ’$i = 
1
3  πr2h

¶oWo eHw$Mr ‘r’ hr {ÌÁ¶m Amho Am{U ‘h’ {h C§Mr Amho.

CXmhaU-6: EH$m ‘¸$¶mMo H$Urg e§Hw$À¶m énmZo Amho. (AmH¥$Vr nhm) Ë¶mÀ¶m ’w$JdQ>çm
Q>moH$mMr {ÌÁ¶m 1.4 go.‘r. Am{U cm§~r (C§Mr) 12 go.‘r. Amho. H$UgmÀ¶m n¥ð>̂ mJmÀ¶m
àË¶oH$ 1 go.‘r.2 n¥ð>̂ mJmV gamgar 4 XmZo AmhoV.Va Vwåhmcm nwU© H$Ugm da A§XmOo
{H$Vr XmoZ {Xgoc?

gmoS>dUwH$: ¶oWo  2 2 2 2(1.4) (12) .l r h cm= + = +

             = 145.96  = 12.08 go.‘r. (A§XmOo)
åhUwZ ‘³¶mÀ¶m H$UgmÀ¶m dH«$ n¥ð>̂ mJ úmoÌ’$i =  πrl

r
h

h

r
h

h

r
h

h
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= 222 1.4 12.08
7

cm× ×

=  53.15 go.‘r.2
= 53.2 go.‘r.2

‘³¶mÀ¶m H$UgmÀ¶m  1 go.‘r.2 n¥ð>̂ mJmda XmÊ¶m§Mr g§»¶m = 4.
åhUwZ H$UgmÀ¶m nwU© dH«$ n¥ð>̂ mJmda XmÊ¶m§Mr g§»¶m

       =  53.2 ×  4 = 212.8  = 213 (A§XmOo)
åhUwZ ‘³³¶mÀ¶m H$Ugmda gw‘mao 213 XmUo AmhoV.

CXmhaU-7: 5.6 go.‘r. {ÌÁ¶m Agcoë¶m e§Hw$À¶m dH«$ n¥ð>̂ mJmMo úmoÌ’$i 158.4 go.‘r.2
Amho. Va Ë¶mMr [Vanr C§Mr Am{U C^r C§Mr ‘m{hV H$am.

gmoS>dUwH$: {ÌÁ¶m = 5.6 go.‘r., C^r C§Mr = h,  {Vanr C§Mr = l
e§Hw$Mo dH«$ n¥ð>̂ mJmMo úmoÌ’$i  = πrl = 158.4 go.‘r.2

   158.46.5
7
22

=××⇒ l

   cm9
2

18
6.522
7158.4

==
×

×
=⇒ l

Amnë¶mcm ‘m{hV Amho. l2 = r2 + h2

h2 = l2 − r2 = 92 − (5.6)2

 = 81 − 31.36
 = 49.64
 h = 49.64
 h = 7.05 go.‘r. (A§XmOo)

CXmhaU-8: EH$ V§~w X§S>Jmoc AmH$mamMo Amho Ë¶mda e§Hw$ AmH$ma Amho. e§Hw$À¶m nm¶mMm
ì¶mg 24 go.‘r. Amho. X§S>JmocmMr C§Mr 11 ‘r.Amho. X§S>JmocmÀ¶m da nmgwZ e§Hw§$À¶m {eamo{~Xþ
n¶ªVMo A§Va 5 ‘r. Amho. Oa H°$Zdmg 10 én¶o à{V ‘r2 Agoc Va nwU© V§~w ~Z{dÊ¶mgmR>r
{H$Vr IM© ¶oB©c?

gmoS>dUwH$ : X§S>JmocmÀ¶m nm¶mMm ì¶mg = e§Hw§$Mm ì¶mg = 24 ‘r.

∴  nm¶mMr {ÌÁ¶m = 12 ‘r.

X§S>JmocmMr C§Mr = 11 ‘r. = h1

e§Hw$Mr C§Mr     = 5 ‘r.  = h2

g‘Om e§Hw$Mr {Vanr C§Mr  l  Amho.
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l  =  GD = m13512hr 2222 =+=+

Amdí¶H$ H°$Zdg Mo úmo. =  X§S>JmocmMo dH«$n¥ð>̂ mJmMo úmo.+ e§.d.n¥.úmo.
=  2πrh1 + πrl

=  πr (2h1 + l)

=  2m)13112(12
7
22

+××

=   2m35
7

1222
×

×

=  22 × 60 ‘r.2

= 1320 ‘r.2

H°$Zdmg Mo Xa   =  10 é à{V ‘r2
∴  H°$Zdmg Mr qH$‘V   = Xa ×  H°$Zdmg Mo úmoÌ’$i

       =  10 ×  1320
       = 13,200.

CXmhaU:9- EH$m H°$ån da goÝ¶mMo e§H$s¶ V§~w C^m Ho$cm Ë¶mMr C§Mr 3‘r Am{U nm¶m Mo
ì¶mg 8 ‘r Amho. Va ‘m{hV H$am .

(i) Oa H°$Zdmg Mr qH$‘V 70 é. à{V 1 Mm¡.‘r. Agoc Va V§~w ~Z{dÊ¶mgmR>r {H$Vr H°$ZdmgMr
Amdí¶H$Vm Amho?

(ii) Oa àË¶oH$ ì¶º$scm 3.5 ‘r3 À¶m hdoMr Amdí¶H$Vm Agoc Va Ë¶m V§~wV {H$Vr
ì¶º$s ~gw eHo$c?
gmoS>dUwH$ : V§~wMm ì¶mg = 8 ‘r.

        r = 2
d

= 
8
2  = 4 ‘r.

        C§Mr = 3 ‘r.

{Vanr C§Mr (l ) = 2 2h r+

= 2 23 4+

= 25  = 5 m.

∴V§~wMr dH«$ n¥ð>̂ mJ úmoÌ’$i = πrl

= 
22
7  × 4 × 5 = 

440
7  ‘r2

A B

C D

E

F

G

24 m.

11
 m

.
5 

m
. l

8 m.

3 
m

.
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e§H$wMo KZ’$i = 
1
3  πr2h

= 
1 22
3 7

×  × 4 × 4 × 3

= 
352

7  ‘r3

(i) V§~wgmR>r Amdí¶H$ H°$Zdmg Mr {H$§‘V
= dH«$ n¥ð>̂ mJmMo úmoÌ’$i × EH$H$ qH$‘V

= 
440
7  × 70

= 4400 én¶o
(ii)V§~w‘Ü¶o ~gw eH$Umè¶m ì¶º$sMr g§»¶m

=

= 
352

7  ÷ 3.5

= 
352

7  × 
1

3.5  = 14.36

= 14 ‘mUgo (A§XmOo)

Aä¶mg 10.3Aä¶mg 10.3Aä¶mg 10.3Aä¶mg 10.3Aä¶mg 10.3
1. e§Hw$À¶m nm¶mMo úmoÌ’$i 38.5 go.‘r.2 Ë¶mMo KZ’$i 77 go.‘r.3 Ë¶mMr C§Mr ‘m{hV H$am.
2. e§Hw$Mo KZ’$i 462 ‘r3 Ë¶mÀ¶m nm¶mMr {ÌÁ¶m 7‘r Amho Ë¶mMr C§Mr ‘m{hV H$am.
3. e§Hw$À¶m dH«$ n¥ð>^mJmMo úmoÌ’$i 308go.‘r.2 Amho. Am{U Ë¶mMr {Vanr C§Mr 14 go.‘r. Amho ‘m{hV H$am

(i) nm¶mMr {ÌÁ¶m (ii) e§Hw$À¶m EHw$U n¥ð>^mJmMo úmoÌ’$i
4. e§Hw$À¶m EHw$U n¥ð>̂ mJ úmoÌ’$icm a§J cmdÊ¶mMm IM© 25 n¡go à{V go.‘r.2 Zo 176

é.hmoVo. Va e§Hw$Mo KZ’$i ‘m{hV H$am Oa Ë¶mMr {Vanr C§Mr 25 go.‘r. Agoc.
5. 15 go.‘r.{ÌÁ¶m Agcoë¶m dVw©imcm 2160 Agcoë¶m dVw©iI§S>mcm H$mnco Ë¶mÀ¶m H$S>m

åhUOo {ÌÁ¶m Zm dmH$dwZ e§Hw$À¶m énmV AmUco Va Ë¶mMo KZ’$i ‘m{hV H$am.
6. V§~wMr C§Mr 9 ‘r. Amho. Ë¶mÀ¶m nm¶mMm ì¶mg 24 ‘r. Amho. Va Ë¶mMr {Vanr C§Mr

{H$Vr Amho? Oa à{V Mm¡.‘r. 14 é.Ë¶m H$nS>çmMr qH$‘V Agoc Va V§~w gmR>r
cmJUmè¶m H$nS>çmMr qH$‘V {H$Vr?

e§Hw$ AmH$ma V§~wMo KZ’$i

àË¶oH$mgmR>r Amdí¶H$ hdm
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7. e§Hw$Mr dH«$ n¥ð>̂ mJmMo úmoÌ’$i 1159
5
7  go.‘r.2Amho. Ë¶mÀ¶m nm¶mMm úmoÌ’$i 254

4
7

go.‘r.2 Va Ë¶mMo KZ’$i ‘m{hV H$am.
8. 4.8 ‘r.C§Mr Agcocm V§~w X§S>Jmocr¶ Amho Am{U Ë¶mda e§H$w AmH$ma Amho. nm¶mMr {ÌÁ¶m 4.5 ‘r.

Amho. Am{U V§~wMr EHw$U C§Mr 10.8 ‘r.Amho. V§~wgmR>r cmJUmam H°$Zdmg Mm¡.‘r. ‘Ü¶o ‘m{hV H$am.
9. C§Mr 8‘r. Am{U nm¶mMr {ÌÁ¶m 6‘r. Agcocm H$moZr¶ V§~w C^maÊ¶mgmR>r 3‘r. é§X

Agcoë¶m {H$Vr cm§~ VmS>nÌrMr Amdí¶H$Vm Amho? ‘mOuZ {edÊ¶mgmR>r Am{U
H$mnVm§Zm H$mhr H$mnS> dm¶m OmVmo. ¶m hoVwZo gw‘mao 20 go.‘r. A{V[aº$ cm§~rMm A§XmO
H$am. ( π = 3.14 dmnam )

10. C§Mr 27 go.‘r. Am{U nm¶m Mr {ÌÁ¶m 7 go.‘r. Agcoë¶m c§~ dV©wimH$ma e§Hw$À¶m
AmH$mamV EH$ OmoH$a Mr Q>monr Amho. Va Aem 10 Q>omß¶m
~Z{dÊ¶mgmR>r {H$Vr úmoÌ’$imMr R>mdMr Amdí¶H$Vm Amho?

11. ~mOwÀ¶m AmH¥$VrV {XgV Agë¶mà‘mUo 5.2 _r. ì`mg Am{U 6.8
{_. {Vanr C§Mr Agcoë`m e§Hw$À¶m AmH$mamÀ¶m ^m§S>çmV nmUr
^aÊ¶mMm Xa à{V {‘ZrQ>mcm 1.8 ‘r3 Amho. Va Vo nwU© ^m§S>o
^aÊ¶mgmR>r {H$Vr doi cmJoc?

12. XmoZ g‘mZ e§Hw$Mo KZ’$i 12π KZEH$H$ Am{U 96π KZ EH$H$ Amho. Oa
chmZ e§Hw$Mo dH«$ n¥ð>̂ mJ úmoÌ’$i  15π Mm¡.EH$H$ Agoc Va ‘moR>çm e§Hw$Mo
dH«$ n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am?

10.5  Jmoc

   (i)                              (ii)          (iii)
darc gd© AmH¥$Ë¶m§Zm Vwåhr AmoiIVm. Ë¶m‘Yrc {^ÞVocm Vwåhr AmoiIw eH$Vm H$m?
AmH¥$Vr (1) ho dVw©i Amho. Vwåhr ho H$mJXmda ghO H$mTw> eH$Vm. H$maU ho àVcr¶

AmH¥$Vr Amho. H|$Ð {~§Xþ nmgwZ gma»¶m A§Vamda ({ÌÁ¶m) AgUmè¶m q~XþZo V¶ma Pmcocr
~§XrñV AmH¥$Vr åhUOo dVw©i hmo¶.

Cacoco darc gd© AmH¥$Vr ^ard AmhoV. ho ^ard dVw©imH$ma énmV Amho Ë¶mcm Jmoc
Ago åhUVmV.

Jmoc ho {Ì‘rVr¶ AmH¥$Vr Amho. OmJoVrc gd© q~XþZr hm V¶ma Pmcocm Amho. ho EH$m
q~Xþ nmgwZ gma»¶m A§Vamda AmhoV. Ë¶m q~Xþcm JmocMm Ho|$Ð q~Xþ nmgwZ JmocÀ¶m n¥ð>̂ mJmÀ¶m
q~Xþn¶ªVÀ¶m A§Vamcm Ë¶mMr {ÌµÁ¶m Ago åhUVmV.

5.2 m.

6.
8 

m
.

(Sphere)
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
OmS> H$mJXmda EH$ dVw©i H$mT>m Am{U Ë¶mcm H$mnm

Ë¶mÀ¶m ì¶mgmZo EH$ Vma {MnH$dm. hmVmZo Ë¶m VmaoÀ¶m XmoÝhr
Q>moH$mcm Yam Am{U Ë¶mcm ñWra JVrZo {’$adm Am{U [Z[aúmU
H$am H$moUVr AmH¥$Vr V¶ma hmoVo.

10.5.1 JmocMm n¥ð>^mJmMo úmoÌ’$i10.5.1 JmocMm n¥ð>^mJmMo úmoÌ’$i10.5.1 JmocMm n¥ð>^mJmMo úmoÌ’$i10.5.1 JmocMm n¥ð>^mJmMo úmoÌ’$i10.5.1 JmocMm n¥ð>^mJmMo úmoÌ’$i
Imcrc H¥$VrZo AmH¥$VrMr n¥ð>̂ mJ úmoÌ’$i

‘m{hV H$é ¶m.
AmH¥$VrV XmI{dë¶m à‘mUo EH$ Q>oZrg ~mc

¿¶m Am{U Ë¶mcm XomarZo JwS>m§im. Xmoar OmJoda
amhÊ¶mgmR>r {nZMm dmna H$am. XmoarÀ¶m gwédmVrÀ¶m

Q>moH$mcm Am{U eodQ>çm Q>omH$mcm IwU H$am. JmocmÀ¶m
n¥ð>̂ mJmnmgwZ hiwZo Xmoar H$mT>m.
JmocmMr {ÌÁ¶m ‘m{hV H$am. Am{U AmH¥$VrV

XmI{dë¶mà‘mUo ~m°cÀ¶m {ÌµÁ¶o À¶m g‘mZ {ÌÁ¶oÀ¶m
Mma dVw©i H$mT>m. ~m°c cm Jw§S>micoë¶m XmoarZo EH$
Z§Va EH$ dVw©i ^am¶cm gwédmV H$am.

Vw‘À¶m [Z[aúmUmg H$m¶ Amco?Vw‘À¶m [Z[aúmUmg H$m¶ Amco?Vw‘À¶m [Z[aúmUmg H$m¶ Amco?Vw‘À¶m [Z[aúmUmg H$m¶ Amco?Vw‘À¶m [Z[aúmUmg H$m¶ Amco?
Jmoc (~m°c) À¶m n¥ð>̂ mJ úmoÌ’$imcm nwU©nUo AÀN>mXococr XmoarMm dmnaë¶mZo Mma

dVw©imMm úmoÌ’$i nwU©nUo ^aë¶m Joco. Vo gd© {ÌµÁ¶m gmaIo hmoVo. JmocÀ¶m {ÌÁ¶m EdT>o.
¶m déZ Amnë¶mcm Ago g‘OVo H$s, JmocÀ¶m n¥ð>̂ mJmMr {ÌÁ¶m  (r) hr dVw©imÀ¶m

úmoÌ’$imÀ¶m {ÌÁ¶mÀ¶m Mm¡nQ> AgVo (r).
∴  JmocÀ¶m n¥ð>̂ mJmMo úmoÌ’$i = 4 ×  dVw©imMm úmoÌ’$i

=  4 πr2

JmocmMm n¥ï>^mJmMo úmoÌ’$iJmocmMm n¥ï>^mJmMo úmoÌ’$iJmocmMm n¥ï>^mJmMo úmoÌ’$iJmocmMm n¥ï>^mJmMo úmoÌ’$iJmocmMm n¥ï>^mJmMo úmoÌ’$i = 4 πππππr2

¶oWo ‘r’ hr JmocmMr {ÌÁ¶m Amho.

10.5.2 AY©Jmoc10.5.2 AY©Jmoc10.5.2 AY©Jmoc10.5.2 AY©Jmoc10.5.2 AY©Jmoc

EH$ ^ard Jmoc ¿¶m. Jmoc H|$Ðq~Xþ ‘Ü¶mVwZ àVc Omdo Ago Ë¶mcm H$mnm.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
JmocmMo n¥ð>̂ mJ úmoÌ’$i
Vwåhr H$moUË¶mVar Xþgè¶m nÜXVrZo
‘m{hV H$é eH$Vm H$m?SCERT T
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AmH¥$VrV XmI{dë¶mà‘mUo Z§Va Vo XmoZ gma»¶m ^mJmV {d^mJë¶m
OmVmV.

àË¶oH$ g‘mZ ^mJmcm AY} Jmoc Ago åhUVmV
Jmocmcm ’$º$ EH$M dH«$ ~mOw AgVo. Oa Ë¶mcm XomZ g‘mZ

^mJmV {d^mJcoo Va Ë¶mMr dH«$ ~mOw gwÜXm XomZ g‘mZ dH«$ ~mOw ‘Ü¶o
{d^mJë¶m OmVo.

AY}JmocmÀ¶m n¥ð>̂ mJ úmoÌ’$im{df¶r Vwåhr H$m¶ {dMma Ho$co?
{Z{íMV nUo,

AY}JmocmMo dH«$ n¥îR>̂ mJ úmoÌ’$i ho JmocmÀ¶m n¥ð>̂ mJ úmoÌ’$imÀ¶m AY} AgVo.

åhUwZ AY} JmocmMo n¥ð>̂ mJ úmoÌ’$i =  2
1

 JmocmMo n¥ð>̂ mJ úmoÌ’$i

                          = 2
1

×4πr2

                          = 2 πr2

∴∴∴∴∴ AY© JmocmMo n¥ï>^mJ úmoÌ’$iAY© JmocmMo n¥ï>^mJ úmoÌ’$iAY© JmocmMo n¥ï>^mJ úmoÌ’$iAY© JmocmMo n¥ï>^mJ úmoÌ’$iAY© JmocmMo n¥ï>^mJ úmoÌ’$i  = 2 πππππr2

AY© JmocmMm nm¶m dVw©imH$ma úmoÌmMo AgVo.
Ë¶mMm úmoÌ’$i hm   πr2  À¶m g‘mZ AgVo.
dH«$ n¥ð>̂ mJ úmoÌ’$i Am{U nm¶mMm úmoÌ’$i XmoÝhr {‘idw ¶m. Amnë¶mcm AY©

JmocmMo EHw$U n¥ð>̂ mJ úmoÌ’$i {‘iVo.
AY© JmocmMo n¥ð>̂ mJ úmoÌ’$i= Ë¶mMo dH«$ n¥ð>̂ mJ úmoÌ’$i+ Ë¶mMm nm¶mMo úmoÌ’$i

= 2 πr2 + πr2

= 3 πr2.

AY© JmocmMo EHw$U n¥ð>^mJ úmoÌ’$iAY© JmocmMo EHw$U n¥ð>^mJ úmoÌ’$iAY© JmocmMo EHw$U n¥ð>^mJ úmoÌ’$iAY© JmocmMo EHw$U n¥ð>^mJ úmoÌ’$iAY© JmocmMo EHw$U n¥ð>^mJ úmoÌ’$i =  3πππππr2.

ho H$amho H$amho H$amho H$amho H$am
1. EH$m c§~  dVw©imH$ma X§S>JmocmV r {ÌÁ¶oMo Jmoc ~gdÊ¶mV Amco.

(Am.nhm) Va ‘m{hV H$am
 (i) JmocmMo n¥ð>̂ mJ úmoÌ’$i

          (ii) X§S>JmocmMo dH«$ n¥ð>^mJmMo úmoÌ’$i
         (iii)     (i) Am{U (ii)  ‘Ü¶o {‘imcoë¶m úmoÌ’$imMo JwUmoÎmaSCERT T

ELA
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2. Imcrc àË¶oH$ AmH¥$VrMo n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am.

(i) (ii)

10.5.3 JmocmMo KZ’$i10.5.3 JmocmMo KZ’$i10.5.3 JmocmMo KZ’$i10.5.3 JmocmMo KZ’$i10.5.3 JmocmMo KZ’$i
JmocmMo KZ’$i ‘m{hV H$aÊ¶mgmR>r H$ënZm H$am H$s, EH$én {nam°‘rS>À¶m ‘moR>çm g§»¶oZo

Jmoc ~ZdÊ¶mV Amcm. Ë¶mMo gd© {eam|q~Xþ JmocÀ¶m H|$Ðmda OmoS>ë¶m Joco Amho. ho Am. {XgVo

Imcrc nm¶è¶m nmim.
1. AmH¥$Vr (1) à‘mUo g‘Om ^ard JmocmMr {ÌÁ¶m  ‘r’ Amho.
2. AmH¥$Vr (11) ‘Ü¶o XmI{dë¶mà‘mUo, gma»¶m AmH$mamÀ¶m {nam°‘rS>À¶m ‘n’ g§»¶oZo Jmoc

~Zcoco Amho Ago J«hrV Yam. JmocmMr {ÌÁ¶m ‘r’  Amho.
3. Ë¶mVrc EH$ ^mJ( {nam°‘rS>) {dMmamV KoD$. àË¶oH$ {nam°‘rS> cm nm¶m Amho Am{U Ë¶m

{nam°‘rS>À¶m nm¶mMm úmoÌ’$i g‘Om  A1, A2, A3.....

{nam°‘rS>Mr C§Mr hr JmocÀ¶m {ÌÁ¶m EdT>r Amho, Va

EH$m {nam°‘rS> Mo KZ’$i = 
1
3  × nm¶mMm úmoÌ’$i × C§Mr

= 
1
3  A1r

4. {nam°‘rS>Mr g§»¶m ‘n’ Agë¶mZo

‘n’ {nam°‘rS>Mo KZ’$i = 
1
3  A1r + 

1
3  A2r + 

1
3  A3r + ..... n doim

= 
1
3 r [A1 + A2 + A3 + ..... n doim]

7 cm.
7 cm.

r

Base of 
Pyramid

(i) (ii) (iii)
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= 
1
3  × A r

5. ¶mgd© {nam°‘rS>À¶m KZ’$imMr ~oarO hr JmocmÀ¶m KZ’$im EdT>r AgVo. Am{U gd©
{nam°‘rS>À¶m nm¶mÀ¶m úmoÌ’$imMr ~oarO hr JmocmÀ¶m n¥ð>̂ mJmÀ¶m úmoÌ’$imÀ¶m Odi
Odi AgVo (åhUOoM 4πr2).

åhUwZ JmocmMo úmoÌ’$i = 
1
3  (4πr2) r

= 
4
3  πr3 KZ EH$H$

 JmocmMo KZ’$iJmocmMo KZ’$iJmocmMo KZ’$iJmocmMo KZ’$iJmocmMo KZ’$i = 34
3

rπ

¶oWo ‘r’ hm JmocmMr {ÌÁ¶m Amho.
AY© JmocmMo KZ’$i Vwåhr H$go ‘m{hV H$é eH$mc? JmocmÀ¶m KZ’$imMo Vo AY© Amho.

∴∴∴∴∴ AY© JmocmMo KZ’$i = JmocmÀ¶m KZ’$imMo 1
2

31 4
2 3

rπ= ×

3r
3
2

π=

(gwMZm : Q>a~wO qH$dm ¶m gma»¶m BVaMm dmna H$éZ ho gwÌ H$mT>Ê¶mMm à¶ËZ H$é eH$Vm.)

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

1. ~mOwÀ¶m AmH¥$VrV {Xcoë¶m JmocmMo KZ’$i
‘m{hV H$am.

2. 6.3 go.‘r. {ÌµÁ¶mÀ¶m JmocmMo KZ’$i ‘m{hV H$am.

CXmhaU-10: JmocmMm n¥ð>̂ mJ úmoÌ’$i Oa 154 go.‘r.2 Agoc Va Ë¶m§Mr {ÌÁ¶m ‘m{hV H$am.
gmoS>dUwH$: JmocmMm n¥ð>̂ mJmMo úmoÌ’$i   = 4πr2

         4πr2  =  154 154r
7
224 2 =××⇒

          2

2
2

2
7

224
7154r =

×
×

=⇒

           cm5.3
2
7r ==⇒

A  = A1 + A2 + A3 + ..... n doim
    = ‘n’ {nam°‘rS> Mo n¥ð>̂ mJ úmoÌ’$i

r

r = 3cm.

d

d = 5.4cm.
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CXmhaU-11: XJS>mZr ~Zcocr AY© Jmoc ß¶mcm Mr OmS>r 5 go.‘r. Amho. Oa AmVrc
{ÌÁ¶m 35 go.‘r. Amho Va Ë¶m ß¶më¶mMo EHw$U n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am.
gmoS>dUwH$: g‘Om ~mhoarO {ÌÁ¶m R Am{U Am{Vc {ÌÁ¶m ‘r’Am{U [äJMr OmS>r= 5 go.‘r.

∴  R = (r + 5) go.‘r.  = (35 + 5) go.‘r. = 40 go.‘r.
EHw$U n¥ð>̂ mJ úomÌ.= AY© JmocmMo ~mhoarc dH«$ n¥ð>̂ mJ úmo.+AmVrc A.Jmo.d.n¥.úmo+[a.úmo.

= 2πR2 + 2πr2 + π(R2 − r2)

=  π(2R2 + 2r2 + R2 − r2)

  22222 cm)35403(
7
22)rR3(

7
22

+×=+=

         2cm
7

226025 ×
=

          =  18935.71 go.‘r.2 (A§XmOo)

CXmhaU-12: ^dZmÀ¶m AY© Jmocm H$igmcm a§J cmdÊ¶mMr JaO Amho. (Am.1 nhm)
H$igmÀ¶m nm¶mMm n[aK Oa 17.6 ‘r. Agoc Va à{V 100 go.‘r.2 cm 5 é. XamZo a§J
cmdÊ¶mMm IM© ‘m{hV H$am?
gmoS>dUwH$: Á¶m AWu H$igmcm ’$º$ JmocmH$ma n¥ð>̂ mJmcm a§J cmdm¶Mo Amoh. a§J cmdÊ¶mMm
{dñVma ‘m{hV H$aÊ¶mgmR>r Amnë¶mcm AY©JmocmMo dH«$ n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$aUo JaOoMo
Amho AmVm, H$igmÀ¶m nm¶mMm n[aK = 17.6 ‘r. 17.6 = 2πr

åhUwZ H$igMm {ÌÁ¶m  m
222

76.17
×

×=

                    = 2.8 ‘r.
H$igmMm dH«$ n¥ð>̂ mJ úmoÌ’$i = 2πr2

2m8.28.2
7
222 ×××=

= 49.28 ‘r.2.
 AmVm, a§J cmdÊ¶mMm Xa 5 é. à{V 100 go.‘r.2

åhUwZ a§J cmdÊ¶mMm IM© 1‘r2 = 500 én¶o
åhUwZ nwU© H$igmcm a§J cmdÊ¶mMm IM©

           = 500 én¶o ×  49.28

            =   24640 én¶o

35 cm. 5 cm.

AmH¥$Vr-1
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CXmhaU-13:CXmhaU-13:CXmhaU-13:CXmhaU-13:CXmhaU-13: gH©$g ‘Ü¶o ‘moQ>a gmBH$c MmcH$ {OWo Amnco H$V©~ XmIdVmo. Ë¶m nomµH$i
JmocmMo ì¶mg 7 ‘r. Amho. Va Ë¶m ‘moQ>ma gmBH$c MmcH$mcm ’o$a’$Q>H$m ‘maÊ¶mgmR>r {H$Vr
úmoÌ CncãY Amho Vo ‘m{hV H$am?
gmoS>dUwH$ :gmoS>dUwH$ :gmoS>dUwH$ :gmoS>dUwH$ :gmoS>dUwH$ : JmocmMm ì¶mg = 7 ‘r. Am{U {ÌÁ¶m 3.5 ‘r.Amho. åhUwZ ‘moQ>a gmBH$c
MmcH$mcm ’o$a’$Q>H$m ‘maÊ¶mgmR>r CncãY OmJm hr JmocmMr n¥ð>̂ mJ úmoÌ’$i Amho.

22 m5.35.3
7
224r4 ×××=π

   = 154 y‘r.2.

CXmhaU-14:CXmhaU-14:CXmhaU-14:CXmhaU-14:CXmhaU-14: 4.9 go.‘r. YmVwMo Jmoc ho em°Q>nwQ> Amho. YmVwMr KZVm 7.8 J«m‘ à{V go.‘r.3
Amho. Va em°Q>nwQ> Mo dñVw‘mZ ‘m{hV H$am.
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$: Á¶m AWu YmVwZo ~Zcocr em°Q>nwQ> ^ard Jmoc Amho. Am{U Ë¶mMm dñVw‘mZ hm
Ë¶mÀ¶m KZ’$i Am{U KZVm À¶m JwUmH$mam EdT>m AgVmo. Amnë¶mcm JmocmMo KZ’$i ‘m{hV
H$aUo Amdí¶H$ Amho.

AmVm, JmocmMo KZ’$i = 3r
3
4

π

                     3cm9.49.49.4
7
22

3
4

××××=

                 = 493 go.‘r.3 (Odi Odi)
nwÝhm, YmVwÀ¶m 1go.‘r.3 Mo dñVw‘mZ 7.8 J«m‘ Amho.
åhUwZ, em°Q>nwQ>Mo dñVw‘mZ =  7.8 × 493 J«m‘

= 3845.44g = 3.85 {H$.J«m.(Odi Odi)

CXmhaU-15:CXmhaU-15:CXmhaU-15:CXmhaU-15:CXmhaU-15: EH$ AY© Jmoc ß¶më¶mMr {ÌÁ¶m 3.5 go.‘r. Amho. Va Ë¶m‘Ü¶o {H$Vr nmÊ¶mMo
KZ’$i ‘mdoc?
gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$:gmoS>dUwH$: ß¶më¶mV ‘mdUmao nmÊ¶mMo KZ’$i= AY© JmocmMo KZ’$i

3r
3
2

π=

3cm5.35.35.3
7
22

3
2

××××=

= 89.8 go.‘r.3 (gw‘mao)SCERT T
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Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4

1. JmocmMr {ÌÁ¶m 3.5 go.‘r. Amho Va Ë¶mMo n¥ð>̂ mJ úmoÌ’$i Am{U KZ’$i ‘m{hV H$am.
2. JmocmMm n¥ð>̂ mJ úmoÌ’$i 1018

2
7  Mm¡.go.‘r. Amho Va Ë¶mMm KZ’$i ‘m{hV H$am?

3. ½cmo~À¶m {dfdd¥ÎmrMr cm§~r 44 go.‘r. Amho Va Ë¶mMo n¥ð>̂ mJ úmoÌ’$i ‘m{hV H$am?
4. Jmocr¶ ~m°cMo ì¶mg 21 go.‘r. Amho. Aem 5 ~m°c V¶ma H$aÊ¶mgmR>r {H$Vr H$mVS>rMr

Amdí¶H$Vm Amho?
5. XmoZ JmocmÀ¶m {ÌÁ¶mMo JwUmoÎma 2:3 Amho. Va Ë¶mÀ¶m EHw$U n¥ð>̂ mJ Am{U KZ’$imMm

JwUomÎma ‘m{hV H$am?
6. 10 go.‘r.{ÌÁ¶m Agcoë¶m AY©JmocmMo EHw$U n¥ð>̂ mJ úmoÌ’$im H$mT>m. (dmnam π = 3.14)

7. 14 go.‘r. {ÌµÁ¶m Agcoë¶m Jmocr¶ ’w$½¶mV hdm ^aë¶mZo Ë¶mMr {ÌÁ¶m 28 go.‘r.
hmoVo. XmoÝhr g§X^m©‘Ü¶o ’w$½¶mÀ¶m n¥ð>̂ mJ úmoÌ’$imMm JwUmoÎma ‘m{hV H$am.

8. ~«m°gZo ~Zcoë¶m AY©Jmoc ß¶mcmMr OmS>r 0.25 go.‘r. Amho. ß¶mcmMr AmVrc {ÌÁ¶m
5 go.‘r. Amho. ~mhoarc n¥ð>̂ mJ úmoÌ’$i Vo Am{Vc n¥ð>̂ mJ úmoÌ’$imMo JwUmoÎma H$mT>m.

9. EH$m {eñ¶mÀ¶m ( lead ) ~m°cMm ì¶mg2.1 go.‘r. Amho. dmnacoë¶m {eñ¶mMr KZVm
11.34 g/c3 Va ~m°cMo dOZ {H$Vr Amho?

10. YmVwÀ¶m X§S>JmocmMm ì¶mg 5 go.‘r. Amho Am{U C§Mr 3 1
3  go.‘r. Amho. ¶mcm {dVidwZ

EH$ Jmoc ~Z{dco. Va Ë¶mMm ì¶mg {H$Vr?
11. 10.5 go.‘r. ì¶mg Agcoë¶m AY©Jmoc ß¶më¶mV {H$Vr {cQ>a XþY ‘mdoc?
12. AY©Jmoc ß¶mcmMm ì¶mg 9 go.‘r. Amho. 3 go.‘r. ì¶mg Am{U 3 go.‘r. C§Mr Agcoë¶m

X§S>Jmocr¶ ~m°Q>c ‘Ü¶o Ðd AmoVco Va ÐdmZo nwU© ^acoë¶m ß¶mcmVrc Ðd ~m°Q>c‘Ü¶o
^aV Joco Va {H$Vr ~m°Q>cMr  Amdí¶H$Vm Amho?

AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?
1. Am¶VO Am{U KZ ho {Z¶{‘V {MVr Amho. Ë¶mcm ghm ~mOw AmhoV Am{U Ë¶mn¡H$s Mma

nmíd©~mOw Am{U nm¶m Am{U daMm ^mJ
2. Oa Am¶VOMr cm§~r l, é§Xr ‘b’ Am{U C§Mr  ‘h’ Agoc Va

Am¶VOMo EHw$U n¥ð>̂ mJ úmoÌ’$i = 2 (lb + bh + lh)
Am¶VOMo nmíd©n¥ð>̂ mJ úmoÌ’$i = 2 h (l + b)
Am¶VOMo KZ’$i = lbh
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3. Oa KZmÀ¶m H$S>mMr cm§~r ‘l’ EH$H$ Agoc Va
KZmMo EHw$U n¥ð>̂ mJ úmoÌ’$i = 6l2

KZmMo nmíd© n¥ð>̂ mJ úmoÌ’$i = 4l2

KZmMo KZ’$i = l3

4. {nam°‘rS>Mr KZ’$i ho {Z¶‘rV {MVrÀ¶m KZ’$imÀ¶m  
1
3  Amho. Oa Ë¶m§Mr gmaIr

nm¶m Am{U gmaIr C§Mr Agoc Va.

5. X§S>Jmocm ho ^ardM Amho. Ë¶mcm EH$ dH«$ n¥ð>̂ mJ úmoÌ Am{U XmoZ dVw©imH$ma Q>moH$
AmhoV. Oa nm¶m Am{U daÀ¶m ^mJmÀ¶m H§o$Ðmcm EH$ aofmI§S>mZo OmoS>cm Va Vmo nm¶m
c§~ AgVmo. ¶mcm c§~ dVw©imH$ma X§S>Jmoc Ago åhUVmV.

6. c§~ dVw©imH$ma X§S>JmocmMr {ÌÁ¶m Oa ‘r’ Am{U C§Mr  ‘h’ Agoc Va
• X§S>JmocmÀ¶m dH«$n¥îR>̂ mJmMo úmoÌ’$i  = 2πrh

• X§S>JmocmMo EHw$U n¥îR>̂ mJmMo úmoÌ’$i = 2πr (r + h)

• X§S>JmocmMo KZ’$i = πr2h

7. e§Hw$ hm ŵ‘rVr AmH$mamMm dñVw Amho Á¶mMm nm¶m dVw©i Am{U Q>moH$ ho {eam|[~§XþZo
Amho. Oa {eam|q~Xþ Am{U nm¶mÀ¶m H|$Ðmcm EH$ aofmI§S>mZo OmoS>co Va Vo nm¶mcm c§~
AgVo. ¶mcm c§~ dVw©imH$ma e§Hw$ Ago åhUVmV.

8. e§Hw$À¶m {eamoq~Xþ nmgwZ dVw©imH$ma nm¶mÀ¶m H$moUË¶mhr q~Xþcm OmoS>Umè¶m aoofmI§S>mcm
{Vanr C§Mr (l) Ago åhUVmV.

l2 = h2 + r2

9. e§Hw$Mo Oa ‘r’ hr {ÌÁ¶m ‘h’hr C§Mr Am{U ‘l’ hr {Vanr C§Mr Agoc Va
• e§Hw$Mo dH«$ n¥ð>̂ mJ úmoÌ’$i = πrl

• e§Hw$Mo EHw$U n¥ð>̂ mJ úmoÌ’$i = πr (r + l)

10. gmaIm nm¶m Am{U gmaIr C§Mr Agcoë¶m e§Hw$Mo KZ’$i hm X§S>JmocmÀ¶m KZ’$imÀ¶m
1
3 AgVmo. åhUOoM e§Hw$Mo KZ’$i  = 

1
3  πr2h.

11. OmJo‘Yrc EH$m R>am{dH$ q~Xþ nmgwZ g‘mZ A§Vamda Agcoë¶m q~§XþMm g§M hm Jmoc
Amho. Jmoc hm ŵ‘rVr¶ dñVw Amho. Ë¶m R>am{dH$ q~Xþcm JmocmMm H|$Ð Am{U R>am{dH$
A§Vamcm JmocmMr {ÌÁ¶m Ago åhUVmV.SCERT T
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12. JmocmMr {ÌÁ¶m Oa  ‘r’  Amho Va
• JmocmMm n¥ð>̂ mJ úmoÌ’$i = 4πr2

• JmocmMm KZ’$i = 
4
3 πr3

13. JmocmÀ¶m H|$ÐmÀ¶m ‘YwZ OmUmao àVc Jmocmcm XomZ g‘mZ ^mJm‘Ü¶o {d^mJVo. àË¶oH$
^mJmcm AY© Jmoc Ago åhUVmV.

• AY© JmocmMo dH«$ n¥ð>̂ mJ úmoÌ’$i  = 2πr2

• AY© JmocmMo EHw$U n¥ð>̂ mJ úmoÌ’$i = 3πr2

• AY© JmocmMo KZ’$i  = 
2
3 πr3

Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?Vwåhmcm ‘m{hV Amho H$m¶?
 8 ×  8 Mm OmXþMm Mm¡ag V¶ma H$aUoMm OmXþMm Mm¡ag V¶ma H$aUoMm OmXþMm Mm¡ag V¶ma H$aUoMm OmXþMm Mm¡ag V¶ma H$aUoMm OmXþMm Mm¡ag V¶ma H$aUo

Mm¡ag OmirV H«$‘mZo 1Vo64 g§»¶m R>odm. S>mì¶m ~mOwcm g{MÌmV XmI{dë¶m
à‘mUo. H$U© AngmaU {MÝhmUo ñWwc‘mZmZo Xe©{dV Amho. OmXþMm Mm¡ag {‘i{dÊ¶mgmR>r
AnagU {MÝhmdarc aofm H$moUË¶mhr g§»¶moÀ¶m {R>H$mUr Ë¶m AngaU {MÝh aofm darc
Xþgar g§»¶m àe§gm Zo R>odUo ( XmoZ chmZ Am{U ‘moR>çm g§»¶mMr AXcm~Xc Ho$ë¶mZr
Ë¶mMr ~oarO gmaIr ¶oVo Ë¶m XmoZ g§»¶m§Zm à§egm g§»¶m åhUm¶Mo)

* H$moUË¶mhr Amoir Am{U ñV§^mVrc g§»¶mMr ~oarO g‘mZ ¶oV Agcoë¶m Mm¡ag énmVrc g§»¶mMm
‘m§S>UrÀ¶m aMZocm OmXþMm Mm¡ag åhUVmV. Aem OmXþÀ¶m Mm¡agm gmR>r Vwåhr à¶ËZ H$am.SCERT T
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11.1  11.1  11.1  11.1  11.1  àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
Vw_À`m JmdmÀ`m qH$dm ehamÀ`m g^modVmcr Agcoë`m eoVmg nm{hco Agmc? Ë`m

OmJog (eoVmg) {d{dY eoVH$è`m§_Ü ò dmQ>ë`mJoë`m AmhoV. Am{U Ë`m§Mo ~aoMeo eoV ~Zco
AmhoV. Vo gd© eoV EH$mM énmMo Am{U AmH$mamMo AmhoV H$m? Ë`mMo úomÌ\$i gmaIo AmhoV
H$m? eoVmg AOwZ H$mhr ì`º$sV
{d^mJUr Ho$cr AgVm. ho H$em àH$mao
{d^mJUr H$aVmV. Ë`m§Zm g_mZ
úmoÌ\$imMo eoV hdo Agë`mg Vo H$m`
H$aVmV?

eoVmV {H$Vr IV dmnam`Mo {H$Vr
{~`mÊ`mMr JaO Amho. `m§Mm A§XmO
eoVH$ar H$gm cmdVmV?

ŵ_rVrÀ`m AÜ`m`ZmV, úomÌmÀ`m
{g_oV gwì`dñWm Am{U Amdí`H$
{d^mJm§Zm dmQ>Ur H$aUmè`m nÜXVrV
O_rZrcm _moOUo Ë`m{dH$mgmMo H$maU
~Zco. B{VhmgmV B{Oá _Yrc ZmB©c
ZXrÀ`m nwam§Mr MMm© Vwåhr EoH$co Agmc. Ë`mZVa O_rZÀ`m IwUm H$aUo, Ë`mn¡H$s H$mhr eoV
_wc ŵV AmH$mamV {Z_m©U H$aUo, Ogo Mm¡agmH$ma, Am`VmH$ma, g_c§~ Mm¡H$moZ AmH$ma, g_m§Va
MVw©̂ wOmH$ma BË`mXr. H$mhr A{Z`_rV AmH$mamV AgVmV. ̀ m_wc ŵV AmH$mamgmR>r AmnU H$mhr
{Z`_ V`ma Ho$co. H$mhr cm§~r Am{U n[a_mUmÀ`m Cn òmJ Ho$ë`mZo Ë`mMo úmoÌ\$i {_iVo. `m
n¡H$s H$mhr AmnU `m YS>çmV AÜ`m`Z H$aUma AmhmoV. AmnU {ÌH$moUmMo, Mm¡agmMo, Am`VmMo
Am{U Mm¡H$moZmMo úmoÌ\$i H$mhr gwÌmMm dmna H$éZ H$go _m{hV H$aVmV. ho `m YS>çmV
{eH$Uma AmhmoV. AmnU H$mhr _wc ŵV gwÌmMm gwÜXm emoY KoUma AmhomV. Vo H$go òVmV Ë`mMr
MMm© H$é úmoÌ\$i åhUOo H$m`?
11.211.211.211.211.2          g‘Vc úmoÌmMo úmoÌ’$ig‘Vc úmoÌmMo úmoÌ’$ig‘Vc úmoÌmMo úmoÌ’$ig‘Vc úmoÌmMo úmoÌ’$ig‘Vc úmoÌmMo úmoÌ’$i

EH$m gai g§d¥Îm  AmH¥$VrZo ì¶mncoë¶m àVcmÀ¶m ^mJmg àVcr¶ úmoÌ åhUVmV. ¶m
g§d¥Îm úmoÌmÀ¶m n[a‘mUmg qH$dm ‘mnmg Ë¶m§Mo úmoÌ’$i Ago åhUVmV.

úmoÌ’$iúmoÌ’$iúmoÌ’$iúmoÌ’$iúmoÌ’$i
11
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g‘Vc úmoÌmV {g‘m (Boundaries)Am{U Am§VaúmoÌ AgVo. Ë¶mMo úmoÌ’$i AmnU H$go
‘m{hV H$aVmo? ¶múmoÌmÀ¶m n[a‘mUmg (úmoÌ’$i) Zoh‘r YZ dmñV{dH$ g§»¶oZo (úmoÌ’$imÀ¶m
H$mhr EH$H$mV) Ogo 10 go.‘r2 215‘r2 2 H$s.‘r.2, 3ho³Q>a BË¶mXrZo Xe©{dVmo.åhþUZ EH$m
AmH¥$VrMo úmoÌ’$i ( úmoÌ’$imÀ¶m H$mhr EH$H$mV) ho H$moUË¶mhr EH$m g‘Vc g§d¥Îm ^mJmZo
Jw§Vcoco AgVo.

EH$H$ úmoÌ’$i ho EH$ EH$H$ cm§~rMr ~mOw Agcoë¶m Mm¡agmMo úmoÌ’$i Amho. åhUwZ
Mm¡.‘r. (qH$dm 1 go.‘r.2) hm EH$ 1 go.‘r. Mr cm§~rMr ~mOw KoD$Z H$mT>coë¶m Mm¡agmMo
úmoÌ’$i Amho.

Mm¡ag ‘rQ>a  (1‘r2) Mm¡ag {H$cmo {‘Q>a (1{H$.‘r.2), Mm¡ag {‘cr {‘Q>a (1‘r.‘r.2) hr nXo
gma»¶m eãXmV g‘OwZ KoVcr nm{hOo. ‘mJrc dJm©V Amnë¶mcm EH$én AmH¥$Ë¶m§À¶m H$ënZoMm
n[aM¶ Pmcm. XmoZ AmH¥$Ë¶m EH$én AgVmV. Ooìhm Ë¶m EH$mM énmV Am{U AmH$mamV
AgVmV.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
AmH¥$Vr (I) Am{U (II) Mo {Z{aúmU

H$am Am{U XmoÝhrMo úmoÌ’$i H$mT>m.
¶m AmH¥$Ë¶m EH$m H$mJXmÀ¶m {eQ>da
H$mT>m Am{U H$mnm. AmH¥$Vr (I) cm
AmH¥$Vr (II)da PmH$m. Vo EH$‘oH$m§da
nwU©nUo PmH$ë¶m OmVmV H$m? Ë¶m EH$én
AmhoV H$m?
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1 go.‘r.

1go.‘r.

úmoÌ’$i: 1Mm¡.go.‘r.

1 ‘r 1{H$,‘r.

1 ‘r.
úmoÌ’$i: 1Mm¡.‘r. 1 {H$.‘r.

úmoÌ’$i: 1Mm¡.{H$.‘r.

2.4 go.‘r

6 go.‘r

2.4 go.‘r

6 go.‘r
I II

(i)

{ÌH$moU AmH$ma
 úomÌ

Mm¡H$moZmH$ma
úmoÌ

dVww©imH$ma
úmoÌ

Mm¡agmH$ma
úmoÌ

Am¶VmH$ma
úmoÌ
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AmH¥$Vr III Am{U IV nhm.
XmoÝhrMo úmoÌ’$i H$mT>m.
Vwåhmcm H$m¶ {XgwZ ¶oVo?.

AmVm ¶m AmH¥$Vr EH$m
nmVi H$mJXmÀ¶m {eQ>da
H$mT>m. Ë¶mg H$mnm Am{U
AmH¥$Vr III cm AmH¥$Vr IV da PmH$m. Ë¶mMm nm¶m(gma»¶m ~mOwMr cm§~r)

AmH¥$Vr  V ‘Ü¶o XmI{dë¶mà‘mUo nwU©nUo PmH$VmV H$m?
AmnU {ZíH$f© H$mT>Vmo H$s, AmH¥$Vr I Am{U II ¶m EH$én
Am{U g‘mZ úmoÌ’$imÀ¶m AmhoV. na§Vw AmH¥$Vr  III Am[U
IV g‘mZ úmoÌ’$imÀ¶m AmhoV. na§Vw EH$én ZmhrV.

Imcr {Xcoë¶m AmH¥$Ë¶m nhm.Imcr {Xcoë¶m AmH¥$Ë¶m nhm.Imcr {Xcoë¶m AmH¥$Ë¶m nhm.Imcr {Xcoë¶m AmH¥$Ë¶m nhm.Imcr {Xcoë¶m AmH¥$Ë¶m nhm.

Vwåhmcm {XgwZ ¶oVo H$s, X, Y, Z ¶m AmH¥$VrMo g‘Vc úmoÌ ho XmoZ qH$dm OmñV g‘Vc
úmoÌm§Zr ~Zcocr Amho. AmnU gwc^VoZo nmhþ eH$Vmo.

 X AmH¥$VrMo úmoÌ’$i=  P AmH¥$VrMo úmoÌ’$i + Q AmH¥$VrMo úmoÌ’$i
Aem [aVrZo         (Y) Mo úmoÌ’$i =  (A)Mo úmoÌ’$i + (B)Mo úmoÌ’$i +(C) Mo úmoÌ’$i

 (Z)Mo úmoÌ’$i = (E)Mo úmoÌ’$i + (F)Mo úmoÌ’$i
AemarVrZo EH$m AmH¥$VrMo úmoÌ’$i hr EH$ g§»¶m (H$mhr EH$H$mV) Vr AmH¥$VrVrc

àË¶oH$ ^mJmer g§~§YrV Amho. ¶mdéZ Imcrc JwUY‘© gm§Jw eH$Vmo.
(gwMZmgwMZmgwMZmgwMZmgwMZm : (X) AmH¥$VrÀ¶m úmoÌ’$img úmo. (X) Ago [c{hVmo.)

(i) XmoZ EH$én AmH¥$VrMo úmoÌ’$i g‘mZ AgVo Oa  A Am{U B XomZ EH$én AmH¥$Ë¶m
Agë¶mg úmoÌ’$i(A) = úmoÌ’$i (B)

(ii) AmH¥$VrMo úmoÌ’$i ho Ë¶m AmH¥$Vr‘Yrc EHw$U ^mJmÀ¶m úmoÌ’$imÀ¶m ~oaOocm g‘mZ
AgVo. Oa EH$ g‘Vc úmoÌ AmH¥$Vr‘Yrc X Zo ~Zcoco ho XmoZ EH$‘oH$m§da Z
PmH$Umè¶m g‘Vc AmH¥$Ë¶mP Am{U Q Zo V¶ma hmoVmV åhUwZ úmo.(X)  = úmo.(P)  + úmo.(Q).
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11.3  11.3  11.3  11.3  11.3  Am¶VmMo úmoÌ’$iAm¶VmMo úmoÌ’$iAm¶VmMo úmoÌ’$iAm¶VmMo úmoÌ’$iAm¶VmMo úmoÌ’$i
EH$m Am¶VmMo cm§~rcm §g~§YrV EH$H$mÀ¶m g§»¶oZo C§Mrer g§~§YrV Agcoë¶m EH$H$mÀ¶m

g§»¶oZo JwUco AgVm ¶oUmam JwUmH$ma Ë¶m Am¶VmÀ¶m
úmoÌ’$imÀ¶m Mm¡ag EH$H$mg g‘mZ AgVmo.

 ABCD Am¶VmV cm§~r  AB  5 EH$H$ Amho. Am{U
é§Xr BC  4 EH$H$ Amho.

AB  5 g‘mZ ^mJmV Am{U BC  cm 4 g‘mZ
^mJmV {d^mJUr H$éZ cm§~r, é§Xrcm g‘m§Va aofm
H$mT>cr AgVm àË¶oH$ {d^mJ EH$ Mm¡ag EH$H$ hmoVmo.
H$m?
∴  Am¶VmV(5 EH$H$ ×  4 EH$H$). EH$H$ åhUOo 20 Mm¡ag EH$H$
AgVmV.

Aem[aVrZo Oa cm§~r ‘a’ EH$H$ Am{U é§Xr ‘b’ EH$H$ Agë¶mg
Am¶VmMo úmoÌ’$i ‘ab’ Mm¡ag EH$H$ hmoVo. åhUOo cm§~r ×  é§Xr
Mm¡ag EH$H$ Am¶VmMo úmoÌ’$i ¶oVo.

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

1. Oa 1 go.‘r. ho 5 ‘rQ>a Xe©{dë¶mg 6 Mm¡ag go.‘r. úmoÌ’$i H$m¶ Xe©{dVo?

2. 1 Mm¡.‘r = 1002 Mm¡.go.‘r. aOZr åhUmcr. Vwåhr gh‘V AmhoV H$m? ñnï> H$am

Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1

1. ΔABC ‘Ü¶o o90ABC =∠ ,  AD = DC, AB =

12 go.‘r. Am{U   BC = 6.5 go.‘r. ΔADB Mo
úmoÌ’$i H$mT>m.

A B

CD

5 Units

4 
U

ni
ts

1 unit

1 unit
This is defined
as 1 sq unit area

A

D

B
6.5 go.‘r.

C

12
 g

o.‘
r.
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2.  PQRS Mm¡H$moZmMo úmoÌ’$i H$mT>m Á¶mV ∠QPS = ∠SQR = 90°, PQ = 12 go.‘r.PS = 9

go.‘r., QR = 8 go.‘r. A[U SR = 17 go.‘r. (gwMZm: PQRS cm XmoZ ̂ mJ AgVmV.II)

3. ABCD g‘c§~ Mm¡H$moZmMo AmH¥$VrV {Xë¶mà‘mUo úmoÌ’$i H$mT>m. Á¶mV ADCE  hm
Am¶V Amho. (gwMZm: ABCD cm XomZ ̂ mJ Ag‘mZ)

4. ABCD hm g‘m§Va ŵO Mm¡H$moZ
Amho. H$U© AC Am{U BD H$U©
EH$‘oH$m§g ‘O’{~§Xþda N>oXVmV.
qgÜX H$am H$s úmo.(ΔAOD) =

úmo.(ΔBOC). (gwMZm: EH$én
AmH¥$Ë¶mg g‘mZ úmoÌ’$i AgVo)

11.411.411.411.411.4          EH$M nm¶m Am{U EH$mg‘m§Va aofo ‘Yrc AmH¥$Ë¶mEH$M nm¶m Am{U EH$mg‘m§Va aofo ‘Yrc AmH¥$Ë¶mEH$M nm¶m Am{U EH$mg‘m§Va aofo ‘Yrc AmH¥$Ë¶mEH$M nm¶m Am{U EH$mg‘m§Va aofo ‘Yrc AmH¥$Ë¶mEH$M nm¶m Am{U EH$mg‘m§Va aofo ‘Yrc AmH¥$Ë¶m
EH$M nm¶m Am{U EH$mM g‘m§Va aofo ‘Yrc H$mhr ŵ‘rVr¶ AmH¥$Ë¶m§À¶m úmoÌ’$im‘Yrc

g§~§YmMm AmVm AmnU Aä¶mg H$é. hm Aä¶mg AmnUmg EH$én {ÌH$moUmÀ¶m JwUY‘© ‘m{hV
H$aÊ¶mgmR>r Cn¶moJr nS>Vo.

Imcrc AmH¥$Ë¶m§Mo {Z[aúmU H$am.

(i) (ii)   (iii)     (iv)

B

C

A D

3 go.‘r.

3 go.‘r.

E

8 go.‘r.

CD

A B

O

A

D

B
E F

C

P

S

T

R

U

Q A D

B C C

P

BA

D

17 go.‘r.

9 go.‘r.

S

P

8  go.‘r.

Q

R

12 go.‘r.
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AmH¥$Vr (i) ‘Ü¶o ABCD g‘c§~ Mm¡H$moZ Am{U EFCD hm g‘m§Va ŵO Mm¡H$moZ Amho. Ë¶m
XmoZrMr gm‘mB©H$ ~mOw  CD Amho. AmnU åhUw eH$Vmo H$s, ABCD g‘c§~ Mm¡H$moZ EFCD
g‘m§Va ŵO Mm¡H$moZ EH$mM nm¶m CD da AmhoV. Aem àH$mao AmH¥$Vr (ii) ‘Ü¶o PQRS g‘mV§a
ŵO Mm¡H$moZmMm nm¶m TURS g‘m§Va ŵO Mm¡H$moZmMm nm¶m gmaIm Amho. AmH¥$Vr (iii) {ÌH$moU

ABC Am{U {ÌH$moU DBC Mm nm¶m BC g‘mZ Amho. AmH¥$Vr (iv) ‘Ü¶o ABCD g‘m§Va ŵO
Mm¡H$moZ Am{U  PCD {ÌH$moU EH$mM nm¶m DCda Amho. åhUwZ ¶m gd© AmH¥$Ë¶m ŵ{‘Vr¶
AmH$mamÀ¶m AmH¥$Ë¶m AgwZ Ë¶m EH$mM nm¶m da Amho. na§Vw Ë¶m EH$mM g‘m§Va aofo‘Ü¶o Zmhr.
H$maU  AB , EF Am{U PQ , TU EH$‘oH$m§da ¶oV Zmhr. A, B, E, F ho EH$aofr¶ q~Xþ ZgwZ Am{U
P, Q, T, U. gwÜXm EH$aofr¶ ZmhrV. AmH¥$Vr (iii) Am{U AmH¥$Vr (iv) ~X²Xc H$m¶ åhUw eH$Vm?

Imcrc AmH¥$VrMo {Z[aúmU H$am.

(v)                (vi)         (vii) (viii)

¶m AmH¥$Ë¶m‘Ü¶o Vwåhmc H$m¶ ’$aH$ AmT>iwZ ¶oVmo? AmH¥$Vr (v), ‘Ü¶oA1B1C1D1 g‘c§~
Mm¡H$moZ Am{U E1F1C1D1 g‘m§Va ŵO Mm¡H$moZ EH$mM nm¶mda Am{U EH$mM g‘m§Va aofo‘Ü¶o
A1F1 Am{U D1C1Amho.  A1, B1, E1, F1 {~§Xþ EH$aofr¶ Am{U  A1F1 || D1C1Amho. Aem [aVrZo
AmH¥$Vr (vi) ‘Ü¶o P1Q1R1S1 Am{U T1U1R1S1 EH$mM gma»¶m nm¶m S1R1 EH$mM g‘m§Va aofo‘Ü¶o
P1U1 Am{U S1R1.‘Ü¶o Amho. AmH¥$Vr  (vii) Am{U AmH¥$Vr  (viii).‘Ü¶o EH$mM nm¶m Am{U EH$mM
g‘m§Va aofo‘Ü¶o Agcoë¶m AmH¥$VrMr Zmdo Úm.

XmoZ AmH¥$Ë¶m EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Ü¶o AgVmV, Oa Ë¶mg EH$mM
nm¶m (~mOw) Am{U gm‘mB©H$ nm¶m§À¶m {déÜX Agcocm {eamoq~Xþ hm àË¶oH$ AmH¥$Vr‘Ü¶o
nm¶mcm g‘m§Va Agcoë¶m aofoda Agcm nm{hOo.

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

Imcrc n¡H$s H$moUË¶m AmH¥$Ë¶m EH$mM nm¶mda Am{U EH$mM g‘m§Va
aofo‘Ü¶o dgcoë¶m (pñWV)

 Aem g§X^m©V gm‘mB©H$ nm¶m Am{U XmoZ g‘m§Va aofm {chm.

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

A1

D1 C1

E1B1 F1
P1 Q1

S1 R1

U1 A1 D1

B1 C1

A1 P1 B1

C1D1

T1

P Q

RS

T
P A B

CD

Q

S R

A B

CD
P

A B

D C

P P Q

S R
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11.511.511.511.511.5               EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va ^wO Mm¡H$moZEH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va ^wO Mm¡H$moZEH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va ^wO Mm¡H$moZEH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va ^wO Mm¡H$moZEH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va ^wO Mm¡H$moZ

EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§Va aofo‘Yrc g‘m§Va ŵO Mm¡H$moZmV
H$mhr g§~§Y Amho H$m? Agoc Va Ë¶mg ‘m{hV H$aÊ¶mgmR>r AJmoXa H$mhr H¥$Vr H$éZ nmhþ ¶m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$m AmcoImÀ¶m H$mJXmda AmH¥$VrV XmI{dë¶mà‘mUo XmoZ g‘m§Va ŵO Mm¡H$moZ ABCD

Am{U PQCD H$mT>m.
g‘mV§a ŵO Mm¡H$moZ EH$mM nm¶m DC da

Am{U gma»¶m g‘m§Va PB Am{U DC aofo ‘Ü¶o Amho.
ñnï> nUo DCQA hm ^mJ XmoZ g‘m§Va ŵO Mm¡H$moZmV
gm‘mB ©H$ Amh o. åhUwZ Oa AmnU {ÌH$m oU
ΔDAP Am{U ΔCBQ gmaIo úmoÌ’$µi AgVo. ho XmI{dë¶m
Z§Va AmnU åhUwZ eH$Vmo H$s, (PQCD)úmo. =
(ABCD)úmoÌ’$i.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-11.1 : EH$mM nm¶m Am{U EH$mM g‘m§Va a|fo‘Yrc g‘mV§a MVw©^wO g‘mZ úmoÌ’$imMo AgVmV
{gÜXVm: g‘Om EH$mM nm¶m DC  da Agcoco XmoZ g‘m§Va MVw©̂ wO ABCD Am{U PQCD ho
EH$mM DC Am{U PB g‘m§Va aofo‘Ü¶o AmhoV.

 ΔDAP Am{U ΔCBQ ‘Ü¶o
PD || CQ Am{U PB N>oXrH$m Amho. ∠DPA = ∠CQB

Am{U AD || CB Am{U PB N>oXrH$m Amho. ∠DAP = ∠CBQ

AgoM PQCD g‘m§Va ŵO Mm¡H$moZ Agë¶m‘wio PD = QChmoVo.
 ΔDAP Am{U ΔCBQ EH$én {ÌH$moU AmhoV. Ë¶m§Mo úmoÌ’$i g‘mZ AmhoV.
åhUwZ (PQCD)úmo. = (AQCD)úmo. + (DAP)úmo.

   = (AQCD)úmo. + (CBQ)úmo. = (ABCD)úmo.
Vwåhr g‘m§VaMVw©̂ wO Mm¡H$moZm‘Yrc Mm¡agm§Mr g§»¶m ‘moOwZ
nS>Vmim H$é eH$Vm. AmcoImdarc nwU© Mm¡ag AÜ¶m©noúmm
H$‘r Agcoco Mm¡ag AÜ¶m©noúmm OmñV Agcoco Mm¡ag
H$eo ‘moOVm. XmoZ g‘m§Va ŵO Mm¡H$moZmMo úmoÌ’$i g‘mZ
amhÊ¶mgmR>r Vo EH$mM g‘m§Va aofo‘Ü¶o Am{U EH$mM
nm¶mda AgUo Amdí¶H$ Zmhr. Aer aoe‘m åhUmcr.
Ë¶mg g‘mZ nm¶m AgUo nwaogo hmoVo. Aer Vr åhUmcr. VrÀ¶m {dYmZmg g‘OÊ¶mgmR>r
~mOwMr AmH¥$Vr nmhþ ¶m.
Oa AB = A1B1 Ooìhm AmnU A1B1C1D1g‘m§Va MVw©̂ wO H$mnwZ Ë¶mg ABCDg‘m§Va MVw©̂ wOmda
R>odVmo. Voìhm A hm A1 er  B Am{U B1er Am{U 1 1C D hm CDer V§VmoV§V OwiVmo. Aem[aVrZo

D C D1 C1

A B A1 B1

P A Q B

D C
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Ë¶mMo úmoÌ’$i g‘mZ AgVo. åhUwZ g‘m§VaMVw©̂ wO gma»¶m nm¶mda Amho. Am{U Vo EH$mM
nm¶mda Amho ho g‘Oë¶m OmVo. ho ŵ{‘Vr¶ JwUY‘m§©Mm Aä¶mg H$aÊ¶mgmR>r Cn¶moJr nS>Vo.

AmVm AmnU darc {gÜXVm§À¶m AmYmamg ñnï> H$aUmar H$mhr CXmhaUo K|D$.
CXmhaU-1:ABCD hm g‘m§Va ŵO Mm¡H$moU Am{U ABEF hm Am¶V AgwZ   DG hm AB.da c§~
Amho. Va {gÜX H$am

(i)   (ABCD)úmo.  = (ABEF)úmo.
    (ii)   (ABCD)úmo. = AB ×  DG

gmoS>dUwH$: (i) Am¶V hm g‘m§Va ŵO Mm¡H$moZ gwÜXm Amho
 ∴ ( ABCD)úmo.  = (ABEF)úmo. ..... (1)

 (EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Ü¶o Agcoco g‘m§VaMVw©̂ wO)
   (ii) (ABCD)úmo. = (ABEF)úmo   (∵  (1)déZ)

=  AB ×  BE  (∵  ABEF Am¶V Amho.)
=  AB ×  DG  (∵  DG ⊥  AB Am{U  DG = BE )

åhUwZ (ABCD)úmo. = AB ×  DG
darc n[aUm‘mdéZ AmnU åhUwZ eH$Vmo H$s, g‘m§VaMVw©̂ wOmMo úmoÌ’$i ho Ë¶mMr

H$moUVr EH$ ~mOw Am{U Ë¶m g‘mZ H$mT>coë¶m c§~mÀ¶m JwUmH$mam EdT>o AgVo.
CXmhaU-2: ABC {ÌHo$mU Am{U ABEF g‘m§Va MVw©̂ wO ho EH$mM nm¶mda ( AB ) Am{U EH$mM
g‘m§Va aofm AB Am{U EF ‘Ü¶o Agë¶mg {gÜX H$am H$s,(ΔABC)úmo.  =
gmoS>dUwH$:  B déZ  BH || AC H$mT>m Vo dmT>dcoë¶m FE cm H da {‘iVo.

∴ ABHC g‘m§Va ŵO Mm¡H$moZ hmoVo.
 BC H$U© XmoZ EH$én {ÌH$moUmV {d^mJUr H$aVo.

∴  (ΔABC)úmo.  =  (ΔBCH)  úmo.

    =

na§Vw ABHC g‘m§Va MVw©̂ wO Am{U ABEF g‘m§VaMVw©̂ wO EH$mM nm¶m AB da Am{U
EH$mM g‘m§Va aofm AB Am{U EF ‘Ü¶o AmhoV.

∴   ( ABHCg‘m§Va MVw©̂ wO)úmo. = ( ABEFg‘m§Va MVw©̂ wO)úmo.
åhUwZ (ΔABC)úmo =

darc n[aUm‘mdéZ {ÌH$moUmMo úmoÌ’$i ho g‘m§Va ŵO Mm¡H$moZmÀ¶m úmoÌ’$imÀ¶m AY}
AgVo. gma»¶m nm¶m Am{U gma»¶m g‘m§Va aofo‘Ü¶o AgVo.
CXmhaU-3:EH$m g‘m§Va ŵO Mm¡H$moZmMo H$U© 12 go.‘r. Am{U 16 go.‘r. Ë¶mÀ¶m g§ëJZ
~mOwÀ¶m ‘Ü¶q~XþZm OmoS²ë¶mg V¶ma hmoUmè¶m AmH¥$VrMo úmoÌ’$i ‘m{hV H$am.
gmoS>dUwH$:  ABCD g‘MVw©̂ wOmÀ¶m ~mOw   AB, BC, CD, DA ¶m§À¶m ‘Ü¶ q~Xþ AZwH«$‘o  M, N,
O Am{U P AmhoV. ¶mg {‘i{dë¶mg MNOP AmH¥$Vr ¶oVo.

Aem àH$mao V¶ma Pmcoë¶m MNOP Mm AmH$ma H$gm Amho? H$maUo Úm?

F

A

D

G

CE

B

F E

A B

HC

(ABEF g‘m§VaMVw©̂ wO)úmo.1
2

(ABHC g‘m§VaMVw©̂ wO)úmo.1
2

(ABEF g‘m§VaMVw©̂ wO)úmo.1
2
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aofm PN cm OmoS>m, Z§Va PN || AB Am{U PN || DC (H$go?)
AmnUmg ‘m{hV Amho H$s, EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc {ÌH$moU Am{U

g‘m§Va MVw©̂ wO, {ÌH$moUmMo úmoÌ’$i ho g‘m§Va ŵO Mm¡H$moZmÀ¶m úmoÌ’$imÀ¶m AY} AgVo.
darc n[aUm‘mdéZ ABNP g‘m§Va MVw©̂ wO Am{U {ÌH$moU MNP EH$mM nm¶m PN EH$mM

g‘m§Va aofm PN Am{U AB Amho.

∴   ΔMNPúmo. = 
1
2   ABPNúmo. .....(i)

Aem[aVrZo ΔPONúmo = 
1
2   PNCD úmo. .....(ii)

Am{U g‘MwV©ŵ wOmMo úmo. = 1 2
1 d d
2

×

(1), (ii) Am{U (iii) déZ
(MNOP)úmo. = (ΔMNP)úmo. + (ΔPON)úmo.

= 
1
2  (ABNP)úmo. + 

1
2 (ABCD)úmo.

= 
1
2  ( ABCDg‘MVw©̂ wO) úmo.

= 
1 1 12 16
2 2

⎛ ⎞× ×⎜ ⎟⎝ ⎠  = 48 go.‘r.2

Aä¶mg- 11.2Aä¶mg- 11.2Aä¶mg- 11.2Aä¶mg- 11.2Aä¶mg- 11.2

1. ABCD g‘m§Va MVw©̂ wOmMo úmoÌ’$i 36 go.‘r2.
Amho.Oa AB = 4.2 go.‘r. Va ABEF g‘m§Va
MVw©̂ wOmMr C§Mr ‘m{hV H$am.

2. ABCD g‘m§Va MVw©̂ wO Amho.  AE hm DC gr
da c§~ Amho. Am{U CF hmAD da c§~
Amho.Oa AB = 10 go.‘r.  AE = 8 go.‘r. Am{U
CF = 12 go.‘r. Va AD H$mT>m.

3. ABCD g‘m§Va MVw©̂ wOmÀ¶m ~mOw  AB, BC,
CDAm{U AD Mo ‘Ü¶{~§Xþ AZwH«$‘o E, F G
Am{U  H Va {gÜX H$am.(EFGH)úm o.

1 ar(ABCD)
2

= úmo.
4. Oa Vwåhr CXmhaU (3) ‘Yrc  ΔAPM,

ΔDPO, ΔOCN Am{U ΔMNB OmoS>ë¶mg Vwåhmcm Mm¡H$moZ AmH¥$Vr ¶oVo H$m?

D C EF

A B

CD

A B

E

F

A B

CD O

N

M

P

CD

A BE

G
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5. ABCD g‘m§VaMVw©̂ wOmÀ¶m XmoZ ~mOw
DC Am{U AD da {§~§Xþ AZwH«$‘o P Am{U Q
AmhoV Va {gÜX H$am (ΔAPB)úm o. =
Δ(BQC)úmo.

6. ABCD g‘mV§a ̂ wOMm¡H$moZmÀ¶m AmVrc [~§Xþ
P Va {gÜX H$am.

(i)  (ΔAPB)úmo. + (ΔPCD)úmo. 1 ar(ABCD)
2

=

(ii)  (ΔAPD)úmo. + (ΔPBC)úmo. = (ΔAPB)úmo. + (ΔPCD)úmo.
(gwMZm: Pq~XþdéZ ABaofocm Xþgar g‘m§Va aofm H$mT>m )

7. g‘c§~ Mm¡H$moZmMo úmoÌ’$i Ë¶mÀ¶m g‘m§Va ~mOwÀ¶m ~oaOocm Ë¶m‘Yrc A§VamZo
JwUë¶mg ¶oUmè¶m JwUmH$mamÀ¶m AY} AgVo ho {gÜX H$am.

8. PQRS Am{U ABRS ho XmoZ g‘m§Va MVw©̂ wO
AmhoV. BR da X hm q~Xþ Amho. Va XmIdm
H$s, (i) (PQRS)úmo = (ABRS)úmo
(ii) úmo(ΔAXS) = 

1 ar(PQRS)
2 úmo.

9. EH$m eoVH$è¶mMo eoV AmH¥$VrV XmI{dë¶mn«‘mUo PQRS g‘m§Va
MVw©̂ wOmÀ¶m AmH$mamV AmhoV. Ë¶m§Zr  AMm ‘Ü¶ q~Xþ  RS
da KoD$Z Am{U Ë¶mcm  P Am{U Q er OmoS>co. Ë¶m eoVmMo
{H$Vr ^mJ nmS>co? ¶m ^mJmMm AmH$ma H$gm Amho?
eoVH$è¶mg ŵB©‘wJ noaÊ¶mMo Amho. Vmo Xmi Am{U YmZmÀ¶m
~oaOoÀ¶m ~amo~a Amho. Va Vmo noaUr H$gm H$aVmo? H$maU
gm§Jm?

10. {gÜX H$am H$s, g‘c§~ Mm¡H$moZmMo úmoÌ’$i ho Ë¶mÀ¶m H$Um©À¶m JwUmH$mamÀ¶m AY} Amho.

11.6 11.6 11.6 11.6 11.6 EH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc {ÌH$moUEH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc {ÌH$moUEH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc {ÌH$moUEH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc {ÌH$moUEH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc {ÌH$moU
AmnU EH$mM nm¶m EH$mM g‘m§Va aofo‘Yrc AmH¥$Ë¶m§Zm nmhVmo. g‘Om XmoZ {ÌH$moU

ABC Am{U DBC ho EH$mM nm¶m  BC Am{U EH$mM g‘m§Va aofm  AD Am{U
BC ‘Ü¶o Amho.

Aem {ÌH$moUmÀ¶m úmoÌ’$im{df¶r AmnU H$m¶ åhUw eH$Vmo?
EH$mM nm¶m, EH$m g‘m§Va aofo‘Ü¶o AZoH$ {ÌH$moUmÀ¶m OmoS>çm

AZoH$ àH$mao H$mTw eH$Vmo.
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Mcm EH$ H¥$Vr H$é ¶m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$m AmcoImÀ¶m H$mJXmda AmH¥$VrV XmI{dë¶mà‘mUo EH$mM nm¶m qH$dm

(g‘mZ nm¶m) EH$m g‘m§Va aofo‘Ü¶o Agcoco XmoZ {ÌH$moU H$mT>m.
g‘Om ΔABC Am{U ΔDBC ho XmoZ EH$mM nm¶m BC EH$mM g‘m§Va aofm BC Am{U AD.

AD cm XmoÝhr ~mOwg dmT>{dë`mg Am{U CE || AB Am{U BF || CD H$mT>m.AECB Am{U
FDCB g‘m§Va ŵO Mm¡H$moZ EH$mM nm¶m  BC Am{U EH$mM g‘m§Vaaofm  BC Am{U EF ‘Ü¶o
Amho.

Aem [aVrZo (AECB)úmo = (FDCB)úmo. (H$go?)

¶mdéZ (ΔABC)úmo = 
1
2 ( AECBg‘m§VaMVw©̂ wO)úmo ...(i)

Am{U (ΔDBC)úmo = 
1
2 ( FDCBg‘m§Va MVw©̂ wO)úmo.... (ii)

 (i) Am{U (ii)déZ (ΔABC)úmo = (ΔDBC) úmo
 ΔABC Am{U ΔDBC Mo úmoÌ’$i AmcoImVrc Mm¡agmM§r g§»¶m ‘moOwU ‘mJrc H¥$Vr

à‘mUo H$mTw> eH$Vmo Am{U Vo gmaIo Amho qH$dm Zmhr VnmgUr H$é eH$Vmo.

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

ABC Am{U DBC ho XmoZ {ÌH$moU AmH¥$VrV
XmI{dë¶m à‘mUo EH$mM nm¶m Am{U EH$mM g‘m§Va
aofo‘Ü¶o AmhoV. P hm AC Am{U BDN>oXZ q~Xþ Amho.
CE || BA Am{U BF || CD Ago H$mT>m H$s,  E Am{U F
AD.  da Amco nm{hOo.

(ΔPAB)úmo = (ΔPDC)úmo. XmIdw eH$Vm H$m?
gwMZm: ho {ÌH$moU EH$én Zmhr na§Vw Ë¶mMo úmoÌ’$i g‘mZ Amho.
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Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶Cnà‘o¶-1 :  {ÌH$moUmMm úmoÌ’$i Ë¶mMm nm¶m (qH$dm H$moUVrhr ~mOw) Am{U Ë¶mda H$mT>cocm
c§~mÀ¶m (C§Mr) JwUmH$mamÀ¶m AY} AgVo. {gÜX H$am.
{gÜXVm: g‘Om ABC hm {ÌH$moU Amho.AD || BC Ago H$mT>m H$s, CD =BA.

Pmco nm{hOo. AmVm ABCD g‘m§Va MVw©̂ wO Ë¶mMm H$U© AC Amho.
AmnUmg ‘m{hV Amho ΔABC  ≅  ΔACD
åhUwZ ΔABCúmo = ΔACDúmo ( EH$én {ÌH$moUmMo úmoÌ’$i g‘mZ AgVo)

åhUwZ 1ar ABC ar(ABCD)
2

Δ = úmo.
 AE BC⊥ H$mT>m

AmnUmg ‘m{hV Amho (ABCD)úmo = BC ×  AE

AmnUmg ‘m{hV Amho (ΔABC)úmo = 
1
2 (ABCD)úmo  = 

1
2

× BC× AE

¶mdéZ ΔABCúmo  = 
1
2

×  nm¶m BC ×  nm¶mdarc c§~ AE.

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-11.2 : gmaIm nm¶m Am{U gmaIo úmoÌ’$i AgUmao XmoZ {ÌH$moU EH$mM g‘m§Va aofo‘Ü¶o AgVmV.
AmH¥$Vr nhm. gmaIm nm¶m BC da AgUmè¶m {ÌH$moUmg

Zmd Úm.  ΔABC Am{U ΔDBC Mr C§Mr H$m¶ Amho?
Oa XmoZ {ÌH$moUmg g‘mZ úmoÌ’$i Am{U g‘mZ nm¶m

Agë¶mg Ë¶m§Mr C§Mr H$m¶ AgVo? A Am{U D ho EH$aofr¶
AmhoV H$m?

darc n[aUm‘mÀ¶m Cn¶moJmMo ñnï>rH$aU H$aÊ¶mgmR>r H$mhr CXmhaUo KoD$V.
CXmhaU-4: {gÜX H$am H$s {ÌH$moUmMr ‘Ü¶Jm {ÌH$moUmg g‘mZ úmoÌ’$imÀ¶m XmoZ {ÌH$moUmV
{d^mJVo.
gmoS>dUwH$: g‘Om ABC hm {ÌH$moU Amho. Am{U AD hr Ë¶mMr EH$ ‘Ü¶Jm Amho.
 ΔABD Am{U ΔADC  ‘Ü¶o {eamoq~§Xþ gm‘mB©H$ AgVmo Am{U Ë¶mMm nm¶m BD Am{U DC g‘mZ
AgVmo.

 AE BC.⊥ H$mT>m

AmVm 1( ABD) base BD altitude of ADB
2

Δ = × × Δ

               
1 BD AE
2

= × ×

              
1 DC AE
2

= × ×      (∵  BD = DC)

             
1 base DC altitude of ACD
2

= × × Δ

             =  úmo ΔACD
AmVm (ΔABD) =   úmo (ΔACD)
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CXmhaU-5: AmH¥$Vr‘Ü¶o ABCD hm g‘m§VaMVw©̂ wO Amho.AC hm H$U© Amho Am{U  DE || AC Am{U
DE hm BC cm dmT>{dë¶mg Eda {‘iVo Va XmIdm H$s, (ABCD)úmo  =  (ΔABE)úmo.
gmoS>dUwH$: (ABCD)úmo = (ΔABC)úmo + (ΔDAC)úmo

ΔDAC Am{U ΔEAC gmaIm nm¶m  AC  da Amho Am[U
 DE || AC ‘Ü¶o Amho.

(ΔDAC)úmo  = (ΔEAC)úmo (H$m?)
gma»¶m AmH¥$VrÀ¶m úmoÌ’$imcm XmoÝhr ~mOwcm {‘i{dë¶mg
(ΔDAC)úmo   +  (ΔABC)úmo   =  (ΔEAC)úmo  + (ΔABC)úmo
åhUwZ (ABCD)úmo  = (ΔABE)úmo

CXmhaU-6: AmH¥$VrV AP || BQ || CRAmhoV {gÜX H$am H$s,(ΔAQC)úmo  = (ΔPBR)úmo

gmoS>dUwH$: ΔABQ Am{U Δ PBQ  EH$mM nm¶m
BQ.Am{U EH$mM g‘m§Va  AP || BQ.‘Ü¶o
Amho.
 (ΔABQ)úmo = (ΔPBQ)úmo              ...(1)

Aem[aVrZo
(ΔCQB)úmo = (ΔRQB)úmo      (gmaIm nm¶m BQ Am{U BQ || CR) ...(2)

 (1) Am{U (2) {‘i{dë¶mg
(ΔABQ)úmo + (ΔCQB)úmo  = (ΔPBQ)úmo + (ΔRQB)úmo
åhUwZ ΔAQCúmo =  ΔPBRúmo

Aä¶mg- 11.3Aä¶mg- 11.3Aä¶mg- 11.3Aä¶mg- 11.3Aä¶mg- 11.3

1. {ÌH$moU ABC ‘Ü¶o (AmH¥$Vr nhm) E

hm ‘Ü¶Jm ADMm ‘Ü¶q~Xþ Amho XmIdm
(i) ΔABEúmo = ΔACEúmo

(ii) )ABC(ar
4
1ABEar Δ=Δ

2. g‘m§VaMVw©̂ wOmMm H$U© hm Ë¶mg g‘mZ úmoÌ’$i Agcoë¶m Mma {ÌH$moUmV {d^mJVmo.
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3. AmH¥$VrV ΔABC Am{U ΔABD ho EH$M nm¶m
ABAgcoco XmoZ {ÌH$moU AmhoV. aofmI§S>
CD hm AB  cm Oda g‘pìXI§S>Z Ho$ë¶mg
XmIdm H$s,

 (ΔABC)úmo = (ΔABD)úmo

4. AmH¥$VrV ΔABC ‘Ü¶o D, E, F ho AZwH«$‘o  BC,
CA Am{U AB ~mOwMo ‘Ü¶q~Xþ AmhoV Va XmIdm
(i) BDEF  hm g‘m§VaMVw©^wO Amho.

(ii) )ABC(ar
4
1)DEF(ar Δ=Δ

(iii) )ABC(ar
2
1)BDEF(ar Δ=

5. AmH¥ $VrV XmI{dë¶mà‘mUo
(ΔABC)‘Ü¶o   DAm{U E q~Xþ
AZwH«$‘o  AB Am{U AC ~mOwdarc
q~X þ Amh oV.ΔDBCúm o=
(ΔEBC)úmo Va {gÜX H$am.
 DE || BC.

6. AmH¥$VrV BC  cm g‘m§Va Agcocr
A nmgwZ H$mT>cocr aofm XY Amho.Oa
BE || CA Am{U CF || BA H$mT>ë¶mg E
Amho F da XY cm {‘iVmV XmIdm
H$s,(ΔABE)úmo = (ΔACF)úmo

7. AmH¥$VrV ABCD g‘c§~ Mm¡H$moZmV  AB
|| DC  H$U© AC  Am{U BD  O da
EH$‘oH$m§g N>oXVmV. Va {gÜX H$am H$s,
(ΔAOD)úmo = (Δ BOC)úmo.
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8.  AmH¥$VrV ABCDE hr n§M ŵOr Amho. B ‘YwZ AC cm
g‘m§Va Agcocr aofm dmT>dcoë¶m DC cm F da {‘iVo.
Va XmIdm H$s,
(i) (ΔACB)úmo = (ΔACF)úmo
(ii)(AEDF)úmo =  (ABCDE)úmo

9. ~mOwÀ¶m AmH¥$VrV Oa ΔRASúmo = ΔRBS úmo Am{U
(ΔQRB)úmo = (ΔPAS)úmo Va {gÜX H$am H$s, PQSR

Am{U RSBA XmoÝhr g‘c§~ Mm¡H$moZ AmhoV.

10. EH$m JmdmV am‘æ¶mcm Mm¡H$moZmH$ma Imcr OmJm Amho. Ë¶m JmdÀ¶m J«m‘n§Mm¶VrZo Ë¶m
OmJoMm H$mhr ^mJ EH$m H$monè¶mH$Sw>Z emioMr B‘maV ~m§YÊ¶mgmR>r KoÊ¶mMm {ZU©¶
Ho$cm. am‘æ¶mZo darc EH$ OmJm AQ>r Zwgma ‘mÝ¶ H$éZ Vmo gh‘V Pmcm. Ë¶mÀ¶m
EodOr VodT>çmM úmoÌ’$imÀ¶m AmH$mamV KoVë¶mg H$moUË¶m àH$mao Vr {ÌH$moUmH$ma OmJm
{‘iVo. ñnï>rH$aU Úm. ( Ë¶m OmJoMo A§XmOo {MÌ aoImQ>m)

{dMma H$am A{U MMm© H$am Am{U {chm.{dMma H$am A{U MMm© H$am Am{U {chm.{dMma H$am A{U MMm© H$am Am{U {chm.{dMma H$am A{U MMm© H$am Am{U {chm.{dMma H$am A{U MMm© H$am Am{U {chm.
H$mQ>H$moZ Am{U {ÌH$moU ABC ‘Ü¶o A hm H$mQ>H$moZ Amho. BC, CA Am{UAB ~mOwda
AZwH«$‘o   BCED,  ACFG Am{U ABMN Mm¡ag H$mT>co Amho. aofmI§S>  DEAX ⊥  BC
cm Y da Am{U DE cm X da N>oXVmo.  AD, AE OmoS>m Am{U BF Am{U CM gwÜXm
OmoS>m.( AmH¥$Vr nhm) Va {gÜX H$am H$s,

(i) ABDMBC Δ≅Δ

(ii) (BYXD)úmo  = 2(ΔMBC)úm§§§o
(iii) (BYXD)úmo = (ABMN) úmo
(iv) ΔFCB ≅  ΔACE

(v) (CYXE)úmo = 2(FCB) úmo
(vi) (CYXE)úmo  = (ACFG)úmo
(vii) (BCED)úmo  =  (ABMN)úmo + (ACFG)úmo
(vii) dm CÎma Vw‘À¶m eãXmV {chþ eH$Vm H$m? hr à{gÜX nm¶WmJmoagMm {gÜXm§V
Amho. ¶m {gÜX§mVmMr {gÜXVm Vwåhr 10 ì¶m dJm©V {eH$Uma AmhmV.
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AmnU H$m¶ MMm© Ho$cr?AmnU H$m¶ MMm© Ho$cr?AmnU H$m¶ MMm© Ho$cr?AmnU H$m¶ MMm© Ho$cr?AmnU H$m¶ MMm© Ho$cr?
   ¶m YS>çmV AmnU Imcrc MMm© H$ocr.

1. EH$m AmH¥$VrMo úmoÌ’$i ho (úmoÌ’$imÀ¶m H$mhr EH$H$mV) H$moUË¶mhr EH$m g§§d¥Îm
^mJmZo J§wVcocr AgVo.

2. XmoZ EH$én AmH¥$Vrcm gmaIo úmoÌ’$i AgVo na§Vw ¶mMo CcQ>Iao Zmhr.
3. Oa X EH$ g‘Vc AmH¥$VrMo úmoÌ ho  P Am{U Q À¶m XmoZ Z PmH$coco gVV g‘Vc

V¶ma Pmco AgVm.(X)  = (P)úmo + (Q)úmo
4. XmoZ AmH¥$Vr EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Ü¶o Amho åhUVmV. Oa Ë¶mMm

nm¶m EH$M AgwZ àË¶oH$ AmH¥$VrÀ¶m gm‘mÝ¶ ~mOwÀ¶m {déÜX Agcoco {eaomq~Xþ
Ë¶m nm¶mÀ¶m g‘m§Va aofoda AgVmV.

5. EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc g‘m§VaMVw©̂ wOmMo úmoÌ’$i g‘mZ AgVo.
6. g‘m§VaMVw©̂ wOmMo úmoÌ’$i ho Ë¶mÀ¶m nm¶m Am{U Ë¶m g‘moarc C§MrMm JwUmH$ma Amho.
7. EH$mM nm¶m ( {H$dm g‘mZ nm¶m) da AgUmao g‘m§Va ŵOmMo g‘mZ úmoÌ’$imMo

EH$mg g‘m§Va aofo‘Ü¶o AgVo.
8. EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc {ÌH$moU Am{U g‘m§Va MVw©̂ wO Agë¶mg

{ÌH$moUmMo úmoÌ’$i g‘m§Va MVw©̂ wOmÀ¶m AY} AgVo.
9. EH$mM nm¶m (g‘mZ nm¶m) Am{U EH$mM g‘m§Va aofo ‘Yrc {ÌH$moUmMo úmoÌ’$i

g‘mVZ AgVo.
10. EH$mM nm¶m (g‘mZ nm¶m) Am{U g‘mZ úmoÌ’$i AgUmao {ÌH$moU EH$mM g‘m§Va

aofo‘Ü¶o AgVmV.

Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?Vwåhmcm ‘m{hV Amho H$m?
J§‘V( úmoÌ’$i)J§‘V( úmoÌ’$i)J§‘V( úmoÌ’$i)J§‘V( úmoÌ’$i)J§‘V( úmoÌ’$i)

O‘©ZÀ¶m J{UVemók S>o{dS> {hc~Q>© ( 1862- 1943) Zo {gÜX Ho$co H$s H$moUVmhr
~hþ̂ wOmcm VwH$S>o H$éZ Ë¶mg g‘mZ úmoÌ’$i Agcoë¶m BVa ~hþ̂ wOrV ~XcVm ¶oVo.

hoZar AaZoñQ> S>çwS>oZgr ( 1847-1930) Zo g‘ ŵO {ÌH$moUmcm Mma VwH$S>çmV H$mnwZ
Ë¶mMo Mm¡agmV H$go énm§Va Ho$co nmhþ.

Mm¡agmZo H$go énm§Va Ho$co nmhþ ¶m.
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12.1 àñVmdZm12.1 àñVmdZm12.1 àñVmdZm12.1 àñVmdZm12.1 àñVmdZm

AmnU Amnë¶m g^modVmcÀ¶m n[agamV ZmUo
~m§JS>çm, KS>çmi MmH$, ~Q>Z, BË¶mXr Jmoc
AmH$mamÀ¶m dñVw ~KVmo. ¶m gd© dñVw dVw©imH$mamV
AmhoV. Vwåhr ¶m ZmÊ¶mMo H$S>o déZ, ~m§JS>çm,

~Q>ZmÀ¶m H$S>o déZ chmZnUr aofm H$mT>cr Agmc Or dVw©i ~ZVo.
åhþUZ ¶m dñVw§À¶m gmhmæ¶mZo H$mT>coë¶m dVw©imH$ma AmH$mamV Am{U

dVw©imV H$m¶ ’$aH$ Amho. Vwåhr gm§Jw eH$Vm?
da {Z[aúmU Ho$coë¶m gd© dVw©imH$ma dñVw§Zm OmS>r AgwZ Ë¶m {Ì‘rVr¶

AmH$mam‘mZV Amho. na§Vw dVw©imV pìX‘rVr¶ AmH$ma AgVo Ë¶mg OmS>r ZgVo.
dVw©imMo Xþgao CXmhaU KoD$ ¶m Vwåhr Voc H$mT>Ê¶mMr M¸$s  nm{hcoM

Agmc. AmH¥$VrV XmI{dë¶mà‘mUo EH$ Va’$oÀ¶m Q>oHw$g KÅ> ~m§Ycocm ~¡c
EH$m AmH$mamÀ¶m {XeoV MmcZ Amho. Vwåhr Vmo ‘mJ© (añVm)
AmoiIVmV H$m? Vmo añVm dVw©imH$a Amho.

Ë¶m ~¡cm§Zr {g_oda Ho$coco aofm dVw©imH$ma Amho.
Vocm§Mr KmZm O‘rZrda EH$m q~Xþda KÅ> ~g{dcocm Amho.
Omo Ë¶m dVw©imÀ¶m H§o$Ðq~Xþ Amho. Ë¶m EH$Va’o$À¶m Q>oHw$Mr
cm§~r Omo Ë¶m dVw©imMr {ÌÁ¶m gw{MV H$aVo. Vw‘À¶m
{OdZmVrc dVw©im {df¶r H$mhr CXmhaUmMm {dMma H$am.

¶m YS>çmV AmnU dVw©im~Ôc {eH$Uma AmhmoV.
dVw©img§~§Yr nXo Am{U Ë¶m§Mo JwUY‘m©Mm Aä¶mg H$aUma
AmhmoV. ¶m AJmoXa dVw©ioIUrÀ¶m gmhmæ¶mZo dVw©i H$go
H$mT>VmV. Vo Vwåhmcm ‘m{hV nm{hOo.
Mcm ho H$é ¶m.
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EH$m noÝgrccm d¥ÎmcoIUrÀ¶m {M‘Q>çmV R>oD$Z
ñH«w$cm KÅ> H$am (Amdim) H$mJXmda 0 q~XþMr IwU
H$am. d¥ÎmcoIUrMr {VúU ~mOw 0 q~Xþda R>oD$Z Ë¶m
noÝgrccm dVw©i H$mT>Ê¶mgmR>r AmH¥$Vr XmI{dë¶mà‘mUo
Jmoc AmH$mamV {’$adm.

Oa AmnUmg {Xcoë¶m {ÌOoMo dVw©i H$mT>md¶mMo
Agcoë¶m ‘moOnÅ>r Mm dmna H$éZ AemàH$mao AmnU H$mTw> eH$Vmo. {Xcoë¶m {ÌOoÀ¶m cm§~rdéZ
d¥ÎmcoIUrÀ¶m {VúU Q>moH$mg Am{U Ë¶m noÝgrcrÀ¶m Q>omH$mg gai H$am, 0 q~XþMr IwU H$am
Am{U da gm§JrVë¶mà‘mUo dVw©i H$mT>m.

 A, B, C, D Am{U E ho H$moUVo hr 5 q~Xþ dVw©imda H$mT>m. Vwåhmcm {XgwZ ¶Vo H$s,
àË¶oH$ aofmI§S> OA, OB, OC, OD, OE Am{U OF Mr cm§~r 5 go.‘r. Amho. Vr {Xcoë¶m {ÌOoÀ¶m
g‘mZ Amho. AOwZ H$mhr q~Xþ IwU dVw©imd$a H$am Am{U 0 q~X§þ nmgwZ Ë¶mMo A§Va ‘moOm.
Vwåhmcm H$m¶ {XgwZ ¶Vo? AmnU åhUwZ eH$Vmo H$m dVw©i ho EH$m àVcmVrc EH$m pñWa
q~XþnmgwZ pñWa A§Vamda Agcoë¶m q~XþMm g§M Amho.

pñWa q~Xþ 0 cm dVw©imMm H|$Ðq~Xþ åhUVmV. Am{U pñWa A§Va
OA cm dVw©imMr {ÌÁ¶m åhUVmV.

Za{gåhm EH$m q~XþdéZ ~JrÀ¶mÀ¶m ^modVr McUo gwé Ho$co
Am{U EH$ ’o$ar nwU© Ho$cr. Za{gåhmZo H$mncoë¶m A§Vamg Vwåhr H$m¶
åhUVm? Vr d¥ÎmmH$ma ~JrÀ¶mÀ¶m {g‘oMr EHw$U cm§~r Amho. Am{U
Ë¶mg dVw©imMm n[aK åhUVmV. åhUwZ dVw©imÀ¶m EHw$U cm§~rcm dVw©imMm
n[aK åhUVmV.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
Imcrc H¥$Vr H$é ¶m, EH$m H$mJXmÀ¶m {eIa {~§XþMr IwU

¶mg H|$Ðq~Xþ KoD$Z H$moUË¶mhr {ÌÁ¶oMo EH$ dVw©i H$mT>m. AmVm
{ÌÁ¶m dmT>dwZ qH$dm H$‘r H$éZ AOwZ H$mhr dVw©io H$mT>m. ¶m H¥$VrV
¶oUmè¶m dVw©im§Zm Vwåhr H$m¶ åhUVm?

EH$M H|$Ð q~Xþ Agcoë¶m nU doJdoJù¶m {ÌÁ¶m AgUmè¶m
dV©wim§Zm EH$ g‘H|$Ðr dVw©i§ åhUVmV.
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ho H$amho H$amho H$amho H$amho H$am

 1.   AmH¥$VrV {Xcoë¶m dVw©imV H$moUVo dVw©i Acm EH$én Amho.
 2. d V © w i m M r
H$moUVr ‘mno Ë¶mg EH$én H$aVo?

EH$m àVcmVrc dV§©wi Ë¶m àVcmg {VZ ^mJmV {d^mJVmo. Vo
(i) A§VadVw©i ¶mcm dVw©imÀ¶m  Am§Va^mJ gwÜXm åhUVmV. (ii) dVw©imda
¶mcm n[aK gwÜXm åhUVmV. (iii) dVw©imÀ¶m ~mhoa ¶mcm ~mhoarc ^mJ

gwÜXm åhUVmV. darc AmH¥$VrdéZ AmV Agcoco Am{U dVw©imda Agcoco {~§Xþ H$mT>m. dVw©i
Am{U Ë¶mMm Am{Vc ^mJ {‘iwZ dVw©imH$a àm§V (úmoÌ) ~ZVo.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$ OmS> dVw©iH$mH$a {eQ>(R>md) KoD$Z Ë¶mg AYu KS>r H$éZ CKS>m Am{U

nwÝhm Ë¶mg H$moUË¶mhr AÜ¶m© déZ KS>r H$am Am{U CKS>m. {hM {H«$¶m H$mhr doim
H$am. eodQ>r Ooìhm Vwåhr CKS>Vm Vwåhmcm H$m¶ {XgwZ ¶oVo.

Vwåhmcm {XgwZ ¶oVo H$s, gd© KS>çm EH$m q~Xþda N>oXVmV. ¶m q~XþZm AmnU H$m¶ åhUVmo
Vwåhmcm AmR>dVo H$m? ho dVw©imMo H|$Ðq~Xþ Amho.

àË¶oH$ KS>rMr H|$Ðq~XþnmgwZ ‘moOUr H$am Vw‘À¶m cúmmV H$m¶ ¶oVo? Vo gd© g‘mZ AgwZ
àË¶oH$ KS>r dVw©img XmoZ AÜ¶m© ^mJmV dmQ>Ur H$aVo. Ë¶m KS>rcm dVw©imMm ì¶mg åhUVmV.
dV©wimMm ì¶mg {ÌOoÀ¶m XþßnQ> AgVmo. H§$oÐq~XþVwZ OmUmè¶m Am{U dVw©imda H$moUË¶mhr [aVrZo
Ho$ë¶mg AYm©M Zmhr Va Vr KS>r XmoÝhr q~XþZm dVw©imda OmoS>Vo.
Aem KS>¶m§Zm dVw©imMr {Odm åhUVmV.

åhUwZ dVw©imda H$moUË¶mhr XmoZ q~XþZm OmoS>Umè¶m aofmI§S>mg
{Odm Ago åhUVmV.

gdm©V ‘moR>çm {Odocm H$m¶ åhUVmV? Vr H|$Ðq~XþVwZ OmVo
H$m?
AmH¥$VrV nhm.CD, AB Am{U PQ ¶m dVw©imÀ¶m {Odm AmhoV.
AmH¥$Vr.(i)‘Ü¶oA Am{U B  XmoZ {~|Xþ dVw©imda AmhoV Am{U Vo dVw©imÀ¶m

n[aKmg XomZ ^mJmV {d^mJco Amho. dVw©imdarc XmoZ q~Xþ‘Yrc ^mJmg
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H§$g Ago åhUVmV. AmH¥$Vr (i) ‘Ü¶o AB  H§$g
Amho. Am{U Ë¶mg      Zo Xe©{dVmV. Oa H§$gmMo
A§Ë¶ [~§Xþ ì¶mgmMo A§Ë¶ q~Xþ Pmë¶mg Aem
H§$gmcm A§YdVw©i H$§g qH$dm AY©dVw©i åhUVmV.
AmH¥$Vr.(ii) ‘Ü¶o        hm AY©dVw©©imnoúmm chmZ
Agë¶mg Ë¶m H§$gmcm cKw H§$g Am{U H§$g
AY©dVw©imnoúmm ‘omR>m Agë¶mg Ë¶m H§$gmcm ‘moR>m H§$g åhUVmV. AmH¥$Vr (iii)  ‘Ü¶o

 hm chmZ H$§g Am{U  hm {demc H§$g Amho. Oa
AmnU H§$gmÀ¶m A§Ë¶q~XþZm {OdmZo OmoS>ë¶mg Vr
{Odm dVw©imcm XmoZ ^mJmV {d^mJUr H$aVo. {Odm
Am{U chmZ H§$gm‘Yrc úmoÌmcm cKw dV©wi I§S>
åhUVmV. Am{U {Odm Am{U ‘moR>çm H§$gm ‘Yrc
úmoÌmcm {demc dVw©i I§S>
Ago åhUVmV. Oa {Odm hr
ì¶mg Pmë¶mg ì¶mg dV©wimcm

XomZ g‘mZ I§S>mV {d^mJVmo.
XmoZ {ÌOoZm Am{U H§$gmÀ¶m eodQ>À¶m q~XþZm H§$oÐq~Xþda

OmoS>Umè¶m Am{U H§$gmÀ¶m úmoÌ’$imZr {‘iwZ ~Zcoë¶m ^mJmg ìX¡{ÌÁ¶mI§S> åhUVmV. EH$
chmZ ìX¡{µÌÁ¶mI§S> Am{U EH$ ‘moR>m ìX¡{ÌÁ¶m I§S>( ~mOwMr AmH¥$Vr nhm)

Aä¶mg-12.1Aä¶mg-12.1Aä¶mg-12.1Aä¶mg-12.1Aä¶mg-12.1
1. ~mOwÀ¶m AmH¥$VrV XmI{dcoë¶m 0 dVw©imMm H|$Ðq~Xþ Agcoë¶m Imcrc

^mJm§Zm Zmdo Úm.

(i)  AO (ii)      AB (iii)

(iv) AC (v) (vi)

(vii) AD (viii)  a§JrV ̂ mJ
2. gË¶ qH$dm AgË¶ gm§Jm.

i. àVcmV Agcoco dVw©i Ë¶m àVcmV {VZ ^mJmV {d^mJVo. (      )
ii. chmZ H§$g Am{U {OdmZo {‘iwZ ~Zcoë¶m úmoÌmg chmZ dVw©iI§S> åhUVmV. (      )
iii. ‘moR>m H§$g Am{U {OdmZo {‘iwZ ~Zcoë¶m úmoÌmMm ‘moR>m dVw©i I§S> åhUVmV. (      )
iv. ì¶mg hm dVw©img XomZ g‘mZ ^mJmV {d^mJVmo. (      )
v. ìX¡{ÌÁ¶m I§S> hm XmoZ{ÌOoZr Am{U {Odm§Zr ~Zcoco úmoÌ’$i Amho. (      )
vi. dVw©imÀ¶m gdm©V ‘moR>çm {Odocm ì¶mg åhUVmV. (      )
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vii. dVw©imÀ¶m Ho$mUË¶mhr ì¶mgmÀ¶m ‘Ü¶q~Xþcm H|$Ðq~Xþ åhUVmV. (      )

12.212.212.212.212.2   dV©wimÀ¶m EH$m q~Xþda {OdmZo ~Zdcocm H$moZ  dV©wimÀ¶m EH$m q~Xþda {OdmZo ~Zdcocm H$moZ  dV©wimÀ¶m EH$m q~Xþda {OdmZo ~Zdcocm H$moZ  dV©wimÀ¶m EH$m q~Xþda {OdmZo ~Zdcocm H$moZ  dV©wimÀ¶m EH$m q~Xþda {OdmZo ~Zdcocm H$moZ
g‘Om A, B ho ‘O’.H|$Ðq~Xþda H$mT>coco dVw©imdarc XmoZ q~Xþ

AmhoV. AO Am{U BOOmoS>m. AOAm{U BO  Zr H|$Ðmer Ho$cocm H$moZ
åhUOo ∠AOB cm  AB  {OdmZo‘O’ H|$Ðmer Ho$cocm H$moZ åhUVmV.

AmH¥$Vr‘Yrc ∠POQ, ∠PSQ Am{U ∠PRQ H$moZm§Zm Vwåhr
H$m¶ åhUVm?

i. ∠POQ hm  PQ {OdmZo ‘O’ H|$Ðmer Ho$cocm H$moZ Amho.
ii. ∠PSQ Am{U ∠PRQ ho AZwH«$‘o  PQ {OdmZo  S Am{U  R cKw

A[U {demc H§$gmdarc Ho$coco H$moZ AmhoV.

AmH¥$Vr ‘Ü¶o O ho dVw©imMm Ho$Ðq~Xþ Am{U AB,
CD, EF Am{U GH  ¶m dVw©imMr {Odm AmhoV.
darc AmH¥$VrdéZ GH > EF > CD > AB.

AmVm ¶m {OdoZo H|$Ðmer Ho$coë¶m H$moZm~Ôc H$m¶ åhUw eH$Vmo?

AmH¥$Ë¶m nmhþZ Vwåhr H$m¶ {Z[aúmU Ho$co. H$moZmMo {Z[aúmU Ho$ë¶mg Vwåhmcm {XgwZ ¶Vo
H$s {OdoZo dVw©imMm H§o$Ðmer Ho$cocm H$moZ {OdoMr cm§~r dmT>dVo.

AmVm AmnU XmoZ dVw©imÀ¶m {Odm KoVë¶m AgVm dV©wimÀ¶m H||$Ðmer Ho$coë¶m H$moZm§Mo
H$m¶ hmoVo?

 ‘O’ H|$Ðq~Xþ KoD$Z dVw©imMr aMZm H$am Am{U  ABAm{U CD g‘mZ {Odm d¥ÎmcoIUrÀ¶m
gmhmæ¶mZo Am{U ‘moOnÅ>rZo H$mT>m.

H|$Ð{~§Xþ ‘O’ cm A, B Am{U C, D er OmoS>m AmVm∠AOB Am{U
∠COD ‘moOm. Vo EH$‘oH$mg g‘mZ Amho H$m? dVw©imda XmoZ qH$dm
Ë¶mnoúmm OmñV g‘mZ {Odm H$mT>m. Ë¶m§Zr H|$Ðmer Ho$coco H$moZ ‘moOwZ
nhm.

Vwwåhmg {XgwZ ¶oVo H$s, Ë¶m§Zr H§o$Ðmer Ho$coco H$moZ g‘mZ AgVmV.

¶mMr {gÜXVm H$aÊ¶mMm à¶ËZ H$é.
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-12.1 :  dVw©imÀ¶m g‘mZ {Odm. dVw©i Ho$Ðm§er g‘mZ H$moZ AgVmV.

{gÜXVm: g‘Om ‘O’ hm dVw©imMm H|$Ðq~Xþ Amho.   AB  Am{U  CD  ¶m XomZ g‘mZ {Odm Am{U
dVw©imÀ¶m H|§$Ðq~Xwer Ë¶m {OdmZr Ho$coco H$moZ ∠AOB Am{U ∠COD AmhoV.
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ∠AOB ≅ ∠COD

aMZmaMZmaMZmaMZmaMZm : dVw©imÀ¶m H|$Ðmcm {OdoÀ¶m A§Ë¶ q~XþZm {‘i{dco Voìhm ΔAOB Am{U ΔCOD V¶ma
hmoVmV.
{gÜX{gÜX{gÜX{gÜX{gÜX:   AOB Am{U COD ‘Ü¶o
                                      AB = CD ( {Xco Amho)
                                      OA = OC (gma»¶m dVw©imMr {ÌÁ¶m)
                                      OB  = OD (gma»¶m dVw©imMr {ÌÁ¶m)

åhUwZ Δ AOB  ≅ Δ COD (~m.~m.~m.{Z¶‘)
AemarVrZo ∠AOB ≅ ∠COD (EH$én {ÌH$moUmMo g§JV ^mJ)

darc à‘o¶mdéZ EH$m dVw©imVrc XmoZ {OdmZo H|$Ðmer H$ococo H$moZ g‘mZ AgVo. Ë¶m
{Odm§~Ôc Vwåhr H$m¶ åhUw eH$Vm? ¶m {df¶mMr VnmgUr Imcrc H¥$VrZo H$é ¶m.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$ dVw©imH$ma H$mJX ¿¶m. H$moUË¶mhr ì¶mgmdéZ Ë¶mMr Aer KS>r H$am H$s, Ë¶m§À¶m

H$S>m EH$‘oH§$mg V§VmoV§V {‘ië¶m nm{hOoV. AmVm Ë¶m KS>rcm CKS>o H$am Am{U Xþgè¶m ì¶mg
KoD$Z nwÝhm Ë¶mMr KS>r H$am. CKS>ë¶mZ§Va ‘m{hV
nS>Vo. H$s XmoÝhr ì¶mg H§o$Ðq~Xþ 0 da {‘iVmV. VoWo
Cä¶m {déÜX H$moZmÀ¶m g‘mZ OmoS>çm V¶ma hmoVmV.
ì¶mgmÀ¶m A§{V‘ q~Xþg  A, B, C Am{U D Zmdo Úm.

> AC , BC , BD  Am{U AD {Odm.
H$mT>m AmVm Mma d¥ÎmI§S>1, 2, 3 Am{U 4 H$mVam
Oa Vwåhr ¶m d¥ÎmI§S>mÀ¶m Om}S>rg EH$‘oH$m§da

R>odë¶mg (1,3) Am{U(2,4) OmoS>rÀ¶m H$S>m EH$‘oH$m§da V§VmoV§V {‘iVmV.
 AD BC=  Am{U AC BD= Amho H$m?
EH$m àË¶oH$ g§X^m©V darc JwUY‘m©Mo {Z[aúmU Ho$co ¶mg {df¶mg doJdoJir ‘mno

Agcoë¶m H$moZmcm KoD$Z {Odm g‘mZ hmoVmV ho XmI{dë¶mg Imcrc {gÜXVm§ìXmao nmhþ
eH$Vm.
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Vwåhr (12.1) ¶m {gÜXVm§Mm ì¶Ë¶mg gm§Jw eH$Vm H$m?
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-12.2 : EH$m dVw©imVrc {Odm H|$Ðmda H$aUmao H$moZ g‘mZ Agë¶mg Ë¶m {Odm g‘mZ
AgVmV.

hm darc qgÜXmVmg ì¶Ë¶mg Amho.
12.1 {gÜXm§V ∠PQR = ∠MQN, Va
ΔPQR ≅ ΔMQN (H$m?)
  PR = MN hmoVo H$m? (nS>Vmi H$am)

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg -  12.2 -  12.2 -  12.2 -  12.2 -  12.2

1. AmH¥$Vr Oa AB =CD  Am{U ∠AOB = 900 Va ∠COD H$mT>m.

   2. AmH¥$Vr ‘Ü¶o, PQ = RS Am{U ∠ΟRS = 480.

Va ∠OPQ Am{U ∠ROS H$mT>m.

3. AmH¥$VrV PR Am{U QS ho XmoZ ì¶mg AmhoV  PQ = RS Amho H$m?

12.3 dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~12.3 dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~12.3 dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~12.3 dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~12.3 dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~
•  O H|$Ðq~XþdaZ EH$ dVw©i H$mT>m. AB  {Odm H$mT>m A[U H|$Ðq~Xþ 0 déZ AB  {Odo da
EH$ c§~ H$mT>m.

• AB  {Odm Am{U c§~ ¶m§Àmm N>oXZ q~Xþ  P.g‘Om.
• PA Am{U PB ‘moOë¶mZ§Va AmnUmg PA = PB ¶oVo.

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-12.3 : dVw©imÀ¶m H|$ÐmdéZ {Odmda H$mT>coco c§~
O cm A Am{U B q~Xþer OmoS>Ê¶mìXmao {gÜXVm {c{hÊ¶mgmR>r à¶ËZ

H$am. Am{U  ΔOPA ≅ ΔOPB ho {gÜX H$am.
12.3 ¶m à‘o¶mMm ì¶Ë¶mg H$m¶ Amho?
“ Oa dVw©imÀ¶m H|$ÐmdéZ H$mT>cocr aofm {Odmg Xþ̂ mJë¶mg Vr {Odmg c§~

amhVo.”
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr
EH$ dVw©imH$ma H$mJX KoD$Z Ë¶mda ‘O’ H|$Ðq~XþMr IwU H$am.
Ë¶m H$mJXmg XmoZ Ag‘mZ ^mJmV

KS>r H$am. Am{U CKS>m nS>cocr KS>r  AB
{Odm Xe©{dVo Am{U ‘A’ hm B er V§VmoV§V
Owicm nm{hOo. ¶m XmoÝhr KS>rÀ¶m N>oXZ
q~Xþg  D Zmd Úm.  AD = DBAmho H$m¶?
∠ODA = ? ∠ODB = ? Ë¶m KS>rVrc
H$moZm§Mo ‘mnZ H$am. Vo H$mQ>H$moZ AmhoV.
åhUwZ AmnU AZw‘mZ H$mTw> eH$Vmo H$s,
dVw©imÀ¶m H|$Ðq~XþdéZ H$mT>cocr a§ofm dVw©imÀ¶m Ordocm Xþ̂ mJVo. Am{U Vr {Odog c§~
amhVo.

à¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$amà¶ËZ H$am
dVw©imV ‘O’hm H|$Ðq~Xþ  AB  hm {Odm Am{U ‘M’ hm Ë¶mMm

‘Ü¶q~Xþ Amho. AmVm {gÜX H$am {H$  OM   hm  AB cm c§~ Amho.
(gwMZmgwMZmgwMZmgwMZmgwMZm : OA Am{U OB cm OmoSw>Z OAM Am{U OBM Mr VwcZm H$am)

12.3.112.3.112.3.112.3.112.3.1 VrZ q~XþdéZ dVw©imMo dU©Z H$aUoVrZ q~XþdéZ dVw©imMo dU©Z H$aUoVrZ q~XþdéZ dVw©imMo dU©Z H$aUoVrZ q~XþdéZ dVw©imMo dU©Z H$aUoVrZ q~XþdéZ dVw©imMo dU©Z H$aUo
g‘Om ‘O’hm àVcmVrc EH$ q~Xþ Amho. 0 H|$Ð{~X§þdéZ

AmnU {H$Vr dVw©i H$mTw> eH$Vmo. AmnU nm{hOo VodT>r dVw©i
H$mTw> eH$Vmo. AmnU AmYrM {eH$cmo H$s ¶m dVw©im§Zm g‘H|$Ðr¶
dVw©i åhUVmV. Oa ‘P’hm dVw©imdarc H|$ÐmIoarO Xþgam
q~Xþ Agë¶mg Ë¶m  P {~§XþdéZ gwÜXm AmnU AZoH$ dVw©io
H$mT>Vm ¶oVmV.
g‘Om  P Am{U Q ho XmoZ [d^rÞ q~Xþ AmhoV. ¶m XmoZ
{~§XþVwZ OmUmar {H$Vr dVw©i H$mT>Vm ¶oVmV? AmnUmg {XgwZ
¶oVo H$s,  P Am{U Q     {~§XþdéZ AZoH$ dV©wi H$mT>Vm ¶oVmV.

 P,Am{U Q OmoS>m  PQ da c§~Xþ̂ mOH$ H$mT>m. c§§~ Xþ̂ mOH$mda
H$moUVohr {VZ q~Xþ R, R1 Am{U R2 H$mT>m Am{U R, R1Am{U Ho$Ð§{~XþdéZ
RP, R1P Am{U R2P  {ÌÁ¶oMr dVw©i H$mT>m. hr dVw©io Q q~XþnmgwZ gwÜXm
OmVmV H$m? (H$m?)

Oa VrZ Z¡H$aofr¶ q~Xþ {Xco AgVm. Ë¶mnmgwZ {H$Vr dVw©io
H$mT>Vm ¶oVmV? ¶m§Mo {Z[aúmU H$é. H$moUVohr VrZ Z¡H$aofr¶ q~Xþ
A, B, C ¿¶m Am{U AB Am{U BC OmoS>m,
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 AB  Am{U BC  Mo c§~ Xŵ mOH$ AZwH«$‘o PQ  Am{U RS
H$mT>m. XomÝhr EH$m {R>H$mUr  ‘O’ q~XþV N>oXVmV. (H$maU H$moUË¶mhr
XomZ aofm§Zm EH$ noúmm OmñV gm‘mB©H$ q~Xþ ZgVmo.)
O [~§Xþ AB À¶m c§~ Xþ̂ mOH$mda Amho. åhUwZ OA = OB. .....(i)

PQ  darc àË¶oH$ q~Xþ A Am{U B nmgwZ g‘mZ A§Vamda Amho.
åhUwZ ‘O’hm BC  À¶m c§~Xþ̂ mOH$mda Amho.
åhUwZ OB = OC         ..... (ii)

g‘rH$aU (i) Am{U (ii)  déZ
AmnU åhUw eH$Vmo H$s, OA = OB = OC (g§H«$m‘H$ JwUY‘©)
åhUwZ A, B Am{U C nmgwZ g‘mZ A§Vaamda Agcocm ’$º$ EH$M q~Xþ 0 Amho. åhUwZ

Oa OA {ÌOoMm 0 H|$Ðq~XþdéZ H$mT>cocm dV©wi B Am{U C q~XþVwZ gwÜXm OmVmo. åhUOo  A, B
Am{U C ‘YwZ OmUmao dVw©i ’$³V EH$M Amho.

darc {Z[aúmUmÀ¶m AZw‘mZmdéZ {VZ Z¡H$aofr¶ OmUmao dVw©i ’$º$ EH$M Amho.
gwMZm: Oa AC, OmoS>ë¶mgABC V¶ma hmoVmo. Ë¶mMo gd© {eamoq~Xþ dVw©imda AgVmV. ¶mdVw©img

{ÌH$moUmMo n[adVw©i åhUVmV. Am{U H§o$Ðq~Xw 0 cm n[adVw©i H|$Ð åhUVmV. Am{U
{ÌÁ¶m OA qH$dm OB qH$dm OC cm n[adVw©i {ÌÁ¶m åhUVmV.

à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.à¶ËZ H$am.
Oa {VZ q~Xþ EH$aofr¶ AmhoV. Va ¶m {VZ q~XþVwZ OmUmao {H$Vr dVw©i

H$mT>Vm ¶oVmV? ¶m VrZ q~XþVwZ OmUmè¶m dVw©img H$mT>Ê¶mMm à¶ËZ H$é.

CXmhaU-1:  AB = 5 go.‘r.  ∠B = 750 Am{U  BC = 7 go.‘r.  ABC Mo n[adVw©i H$mT>m.
gmoS>dUwH$: AB= 5 go.‘r.cm§~rMm EH$ aofmI§S> H$mT>m.BX  cm B q~Xþda
∠B = 750 ¶oVrc Ago H$mT>m. B H|$ÐdéZ 7 go.‘r. {ÌOoMm EH$ Mmn
H$mT>m. Vmo BX  cm  C {~§XþVwZ N>oXVmo. CA cm OmoS>ë¶mg ΔABC V¶ma
hmoVmo.AB  Am{UBC  Mo c§~ Xþ̂ mOH$ AZwH«$‘o PQ  Am{U  RS  H$mT>m.
PQ , RS  ‘O’q~Xþda N>oXVmV. ‘O’ H|$ÐmdéZ OA {ÌOoMo EH$ dVw©i
H$mT>m. ho dVw©i  B Am{U C ‘YwZ gwÜXm OmVo. Am{U ¶oUmao n[adVw©i
hoM Amho.
12.3.2 dVw©imÀ¶m H|$Ðq~XþnmgwZ {Odm ‘Yrc A§Va12.3.2 dVw©imÀ¶m H|$Ðq~XþnmgwZ {Odm ‘Yrc A§Va12.3.2 dVw©imÀ¶m H|$Ðq~XþnmgwZ {Odm ‘Yrc A§Va12.3.2 dVw©imÀ¶m H|$Ðq~XþnmgwZ {Odm ‘Yrc A§Va12.3.2 dVw©imÀ¶m H|$Ðq~XþnmgwZ {Odm ‘Yrc A§Va

dVw©img AZoH$ {Odm AgVmV. AmnU dVw©imV EH$mM cm§~rÀ¶m AZoH$ {Odm H$mT>ë¶mg
H|$ÐmnmgwZ g‘mZ cm§~rZo H$mT>coë¶m {Odm ‘Yrc A§Va H$m¶ Amho. ¶mMr VnmgUr H$am.
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H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

EH$m H$mJXmda ‘moR>o dVw©i H$mTw>Z Ë¶mg
H$mVam. Ë¶mÀ¶m H|$Ðq~Xþg 0 Zmd Úm.Ë¶mg
AÜ¶m©VwZ KS>r H$am. AmVm AY©dVw©imOdi Xþgar
KS>r H$am. AmVm KS>r CKS>m AmnUmg XmoZ
EH$én {OdmÀ¶m KS>çm ¶oVmV. Ë¶mg AB Ë¶mg
CD Aer Zmdo Úm. Ë¶mgmR>r ‘O’ H|$ÐmdéZ
OmUmar c§~ KS>r H$am. {S>dm¶SaÀ¶m gmhmæ¶mZo H|$Ðq~XþnmgwZ ¶m {Odm‘Yrc A§VamMr
VwcZm H$am.

hrM H¥$Vr EH$én {Odm§Zm KS>r H$éZ nwÝhm H$am. Vw‘À¶m {Z[aúmUmMm AZw‘mZ gm§Jm.
dVw©imVrc EH$én {Odm dVw©imÀ¶m H|$Ð{~Xþ§nmgwZ g‘mZ A§Vamda AgVmV.

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

 AmH¥$Vr‘Ü¶o O hm dVw©imMo H|$Ðq~Xw Amho Am{U AB = CD. OM
hm AB  da c§~ Amho Am{UON  hm CDda c§~ Amho. Va {gÜX
H$am. OM = ON.

darc AZw‘mZmg VmH$s©H$nUo XmI{dë¶mg g‘mZ cm§~rÀ¶m {Odm
dVw©imÀ¶m H|$Ð{~XþdéZ g‘mZ A§Vamda AgVmV. ho à‘o¶ hmoVo.

CXmhaU-2: AmH¥$VrV O hm dVw©imMm H|$Ðq~Xþ Amho. Oa AB = 5 go.‘r. Agë¶mg CD Mr cm§~r
‘m{hV H$am.
gmoS>dUwH$: Δ AOB Am{U Δ COD ‘Ü¶o

OA = OC (H$m?)
OB = OD (H$m?)

∠AOB = ∠COD
∴ Δ AOB ≅ Δ COD
∵ AB = CD ( EH$én {ÌH$moUmMo EH$én ^mJ)
∴ AB = 5 go.‘r. Va CD = 5 go.‘r.
CXmhaU-3: ~mOwÀ¶m AmH¥$VrV ‘O’Ho$§Ðq~Xþ Agcocr XmoZ g‘H|$Ðr¶ dVw©io
AmhoV. ‘moR>çm dVw©imVrc  AD {Odm chmZ dVw©imVrc B Am{U C q~Xþda
N>oXVo. XmIdm H$s, AB = CD.
{Xcocr ‘m{hVr:H|$Ðq~Xþ ‘O’Agcoë¶m g‘H|$Ðr¶ dVw©imV AD  hr ‘moR>çm
dVw©imVrc {Odm Amho. AD  {Odm chmZ dVw©imVrc  B Am{U C da
N>oXVo.
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{gÜXVogmR>r Amdí¶H$ :. : AB = CD

aMZm: AD cm c§~  OE  H$mT>m.

{gÜXVm : 0 H|$Ðq~Xþ Agcoë¶m ‘moR>çm dVw©imMr  AD {Odm Amho Am{U OE  hmAD cm c§~ Amho
∵  OE  hm AD cm Xþ̂ mJVo( Ho|$ÐmnmgwZ {Odm da H$mT>cocm c§~ {Odmcm Xþ̂ mJVo)
∴ AE = ED ..... (i)

0 H|$Ðq~Xþ Agcoë¶m chmZ dVw©imMr {Odm BC Amho Am{U OE hmAD cm c§~ Amho
∵  OE  hmBC cm Xþ̂ mJVo (darc à‘o¶mdéZ)
∴ BE = CE ..... (ii)

g‘rH$aU (ii) ‘YwZ (i)dOm Ho$ë¶mg
AE - BE = ED - EC

AB = CD

Aä¶mg - 12.3Aä¶mg - 12.3Aä¶mg - 12.3Aä¶mg - 12.3Aä¶mg - 12.3

1. Imcrc {ÌH$moU H$mT>wZ Ë¶mgmR>r n[adVw©imMr aMZm H$am.
(i) Δ ABC ‘Ü¶o AB = 6go.‘r., BC = 7go.‘r.Am{U ∠A = 60o

(ii) Δ PQR ‘Ü¶o PQ = 5go.‘r., QR = 6go.‘r.Am{U RP = 8.2go.‘r.
(iii) Δ XYZ ‘Ü¶o XY = 4.8go.‘r. ∠X = 60o Am{U ∠Y = 70o

2.  AB = 5.4 go.‘r. H$mTw>Z A, B ‘YwZ OmUmao XmoZ dVw©i H$mT>m.
3. Oa XmoZ dVw©i XmoZ {~§Xþda N>|XV Agë¶mg {gÜX H$am H$s,

Ë¶mMm H|$Ðq~Xþ gm‘mB©H$ {OdmÀ¶m c§~Xŵ mOH$mda AgVmo.
4. EH$m dVw©imV N>oXUmè¶m XmoZ {Odm Ë¶mÀ¶m N>oXZ q~Xþ ìXmao

OmUmè¶m ì¶mgm gmo~V g‘mZ H$moZ Ho$co AgVm Ë¶m {OdmMr
cm§~r g‘mZ AgVo ho {gÜX H$am.

5. ~mOwÀ¶m AmH¥$VrV 0 H|$Ðq~Xþ AgUmè¶m dVw©imMr  AB {Odm
Amho. CD hm ì¶mg  ABcm c§~ Amho. Va AD = BD XmIdm.
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12.4  12.4  12.4  12.4  12.4  dV©wi H§$gmZo ~Z{dcocm H$moZdV©wi H§$gmZo ~Z{dcocm H$moZdV©wi H§$gmZo ~Z{dcocm H$moZdV©wi H§$gmZo ~Z{dcocm H$moZdV©wi H§$gmZo ~Z{dcocm H$moZ

AmH¥$Vr(i) ‘Ü¶o AB  hr {Odm Amho Am{U     dVw©i H§$g Amho cKw H$§g
{Odm Am{U dVw©iH§$gmMo A§Ë¶q~Xþ gmaIo Amho. Vo A Am{U B AmhoV.

åhUwZ {OdmZo H|$Ðq~Xþ 0 er H$ococm H$moZ
dVw©i H§$gmZo 0 H§o$Ðmer H$ococm H$moZ gmaIm Amho.

AmH¥$Vr (ii) ‘Ü¶o H|$Ðq~Xþ 0 Agcoë¶m
dVw©imMo AB  Am{U CD  XmoZ {Odm AmhoV. OaAB

= CD Va  ∠AOB = ∠COD åhUwZ AmnU åhUw eH$Vmo H$s, dVw©iH§$g
Zo Ho$cocm H$moZ hm     {OdmZo H|$Ðq~Xþ ‘O’er Ho$coë¶m H$moZm g‘mZ Amho.
( ΔAOB ≅ ΔDOC {gÜX Pmco )

darc {Z[aúmUmdéZ g‘mZ cm§~rÀ¶m dVw©i H§$gmZr H|$Ðmer Ho$coco H$moZ g‘mZ AgVmV.

12.4.1 12.4.1 12.4.1 12.4.1 12.4.1 EH$m dVw©i H§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmdarc {~§Xþda Ho$cocm H$moZEH$m dVw©i H§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmdarc {~§Xþda Ho$cocm H$moZEH$m dVw©i H§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmdarc {~§Xþda Ho$cocm H$moZEH$m dVw©i H§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmdarc {~§Xþda Ho$cocm H$moZEH$m dVw©i H§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmdarc {~§Xþda Ho$cocm H$moZ

 ‘O’ H|$Ðq~Xþ Agcocm dV©wi ¿¶m.

AmH¥$Vr (1) ‘Ü¶o g‘Om  hm cKwH§$g, AmH¥$Vr (ii) ‘Ü¶o AY©dVw©i Am{U AmH¥$Vr
(iii)  ‘moRm H§$g AmhoV. n[aKmda R  hm H$moUVmhr
q~Xþ ¿¶m. R cm P Am{U Q er OmoS>m.

dVw©imda R q~Xþer PQ H§$gmZo Ho$cocm H$moZ
∠PRQAmho. Omo H|$Ðmer Ho$cocm H$moZ ∠POQ
Amho.
{Xcoë¶m AmH¥$VrdéZ Imcrc Vº$mnwU© H$am.

H$moZ Am. (i) Am. (ii) Am. (iii)
∠PRQ

∠POQ

Aem [aVrZo dVw©imÀ¶m dVw©i H§$gmZo Ë¶mÀ¶m n[aKmda Am{U H§o$Ð{~X§þer Ho$coco H$moZ
Am{U H$mhr dVw©io H$mT>m. Vwåhmcm H$m¶ {XgwZ ¶oVo? dVw©imda EH$m q~Xþda Am{U Hoo$Ðmq~Xþer
dV©wi H§$gmZo Ho$coë¶m H$moZmMm Vwåhr H$m¶ AZw‘mZ cmdVm?
à‘o¶ :à‘o¶ :à‘o¶ :à‘o¶ :à‘o¶ : H$|Ð q~Xþ 0 er H$g§mZo Ho$cocm H$moZ hm Ë¶m dVw©imÀ¶m H§$gmZo Cacoë¶m ^mJmda
Hoo$coë¶m H$moZmÀ¶m XþßnQ> AgVmo. åhUwZ darc {Z[aúmUmdéZ AmnU åhUw eH$Vmo H$s H|$Ðq~Xþ
0 er H§$gmZo Ho$cocm H$moZ hm Ë¶m dVw©imÀ¶m H§$gmZo Cacoë¶m ^mJmda H$oocoë¶m H$moZmÀ¶m XþßnQ>
AgVo.
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¶m AZw‘mZmcm Vm{H©$H$VoZo {gÜX H$am.

{Xcocr ‘m{hVr: dVw©imMo H|$Ð 0 Amho.
 H§$gmZo H|$Ðmer Ho$cocm H$moZ ∠POQ Amho.
g‘Om R hm q~Xþ dVw©imÀ¶m Cacoë¶m ^mJmda Amho. (   da Zmhr)

{gÜXVm: ¶oWo AmnUmg (i)      hm cKwH$§g (ii)     h o AY ©dV w ©i Am{U
(iii)  hm {demcm H§$g Ago {VZ g§X ©̂ AmhoV.

 R q~Xþcm H|$Ð{~§Xþ ‘O’ er {‘idwZ Ë¶mg S n¶©V dmT>dm. (gd© g§§X^m©V)
gd© g§X^m©V Δ ROP ‘Ü¶o
RO = OP  (gmaIm {ÌÁ¶oMr dVw©i)
åhUwZ ∠ORP = ∠OPR (g‘[ìX ŵO {ÌH$moUmÀ¶m g‘mZ ~mOwMo {déÜX H$moZ g‘mZ

AgVmV.)
∠POS hm Δ ROP Mm ~mhoarc H$moZ Amho (aMZm)

∠POS = ∠ORP + ∠OPR or 2 ∠ORP ..... (1)
(∵   ~møH$moZ= Am{Vc H$moZm§Mr ~oarO)
 Aem[aVrZo ΔROQgmR>r
∠SOQ = ∠ORQ + ∠OQR  qH$dm 2 ∠ORQ...(2)

(∵~mhoarc H$moZ hm Am{Vc {déÜX H$moZmÀ¶m
~oaOocm g‘mZ AgVo.)

(1) Am{U (2) déZ
∠POS + ∠SOQ = 2 (∠ORP + ∠ORQ)

¶mgmaIoM ∠POQ = 2 ∠QRP ..... (3)

gwc^VogmR>r
g‘Om ∠ORP = ∠OPR = x
∠POS = ∠1
∠1 = x + x = 2x
g‘Om ∠ORQ = ∠OQR = y
∠SOQ = ∠2
∠2 = y + y = 2y
AmVm ∠POQ =  ∠1 + ∠2  = 2x +2y
= 2 (x+y) = 2 (∠PRO +  ∠ORQ)
åhUOoM ∠POQ = 2 ∠PRQ

(iii) P Q

R

O

S

(i)

P Q

R

S

x

x y

y
1 2

O (ii)

RP

Q
S

O

PQ

PQ
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åhUwZ EH$m H§$gmZo dVw©imÀ¶m H|$Ðmer Ho$cocm H$moZ Cacoë¶m dV©wimÀ¶m H$moUË¶mhr
q~Xþda Ë¶m H§$gmZo Ho$coë¶m H$moZmÀ¶m XþßnQ> AgVo. ho à‘o¶ ¶oVo
CXmhaU-4: g‘Om‘O’hm dVw©imMm H|$Ð Amho. PQ hm ì¶mg Amho Va {gÜX H$am ∠PRQ = 90o

qH$dm
{gÜX H$am AY©dVw©imVrc H$moZ H$mQ>H$moZ AgVmo
gmoS>dUwH$: 0 H|$Ðq~Xþ Agcoë¶m dVw©imMm ì¶mg PQ Amho
∴ ∠POQ = 180o [gai aofodarc H$moZ]

Am{U ∠POQ = 2 ∠PRQ

[H§$gmZo H|$Ðmer Ho$cocr H$moZ
hm dVw©imÀ¶m H$moUË¶mhr

q~Xwda Ho$coë¶m H$moZmÀ¶m XþßnQ> AgVo]

∴∠PRQ = 
o

o180  90
2

=

CXmhaU-5: ~mOwÀ¶m AmH¥$VrV  x° Mr qH$‘V H$mT>m.
gmoS>dUwH$: {Xco Amho.  ∠ACB = 40°

              ∠AOB = 2 ∠ACB = 2 × 40° = 80°

∵     x° + ∠AOB = 360°

åhUwZ x° = 360° – 80° = 280°

12.4.2 EH$mM dVw©i I§S>mVrc H$moZEH$mM dVw©i I§S>mVrc H$moZEH$mM dVw©i I§S>mVrc H$moZEH$mM dVw©i I§S>mVrc H$moZEH$mM dVw©i I§S>mVrc H$moZ
AmnU EH$mM H§$gmZo EH$mM d¥ÎmI§S>mV Ho$coë¶m H$moZmMo ‘mnm~Ôc MMm© H$é.
‘O’ H§o$Ðq~Xþ Agcocm dVw©i Am{U cKwH§$g AB ¿¶m (AmH¥$Vr nhm) g‘Om P, Q, R Am{U

S ho AB {demc H§$gmdarc q~Xþ AmhoV. åhUOo dVw©imÀ¶m Cacoë¶m ^mJmdarc q~Xþ AmhoV.
AmVm AB H§$gmÀ¶m A§Ë¶ q~XþZm P, Q, R Am{U S er OmoS>ë¶mg ∠APB, ∠AQB, ∠ARB Am{U
∠ASB V¶ma hmoVmV.
∵    ∠AOB = 2∠APB (H$m?)
       ∠AOB = 2∠AQB (H$m?)
       ∠AOB = 2∠ARB (H$m?)
      ∠AOB = 2∠ASB (H$m?)
åhUwZ ∠APB = ∠AQB =∠ARB = ∠ASB

H§$gmZo EH$mM dVw©i I§S>mV Ho$cocm H$moZ g‘mZ AmhoV ¶mMo {Z[aúmU H$am

A B

C

O

xo

40o

OP Q

R

P

O

Q R
S

A

B

C

A
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gwMZm: darc MM}déZ AmnUmg {XgwZ ¶oVo H$r, P, Q, R, S Am{U A, B q~Xþ EH$mM dVw©imV
AgVmV. Ë¶mg Vwåhr H$m¶ åhUVm? EH$mM dVw©imV Agcoë¶m q~XþZm MH«$s¶ q~Xþ
åhUVmV.

darc à‘o¶mMm ì¶Ë¶mg Imcrc à‘mUo gm§Jw eH$Vmo.
à‘o¶:12.4: XmoZ q~XþZm OmoS>Umam aofmI§S> H$moUVohr XmoZ BVa q~Xþda Ho$coë¶m H$moZ aofoÀ¶m
EH$mM ~mOwda AgVmV. Va ho Mma q~Xþ dVw©imda AgVmV.( Vo MH«$s¶ q~Xþ )

¶mMr gË¶Vm Imcr nmhþ eH$Vm.
{Xcocr ‘m{hVr:  ∠ACB Am{U ∠ADB ho XmoZ H$moZ A Am{U B q~Xþcm OmoS>Umam aofmI§S>
AB À¶m EH$mM ~mOwda AgVmV Am{U Vo g‘mZ AgVmV.

{gÜXVm: A, B, C Am{U D ho MH«$s¶ [~§Xþ EH$mM dVw©imda AgVmV.
aMZm:  A, B Am{U C ¶m Z¡H$aofr¶ q~XþVwZ OmUmao dVw©i H$mT>m.
g‘Om ‘D’ q~Xþ dVw©imda Zmhr.
BVa q~Xþ ‘E’ Amho Omo AD ( AD cm dmT>{dë¶mg )

Oa A, B, C Am{U E q~Xþ dVw©imda Agë¶mg
∠ACB = ∠AEB (H$m?)
na§Vw ‘m{hVr Zwgma ∠ACB = ∠ADB.

åhUwZ ∠AEB = ∠ADB

E hm D er V§VmoV§V Owië¶m{edm¶ ho e³¶ Zmhr (H$m?)

Aä¶mg- 12.4Aä¶mg- 12.4Aä¶mg- 12.4Aä¶mg- 12.4Aä¶mg- 12.4

1. AmH¥$VrV ‘O’ hm dVw©imMm H|$Ðq~Xþ Amho.

∠AOB = 100° Va ∠ADB H$mT>m.

2. AmH¥$Vr‘Ü¶o ∠BAD = 40° Va ∠BCD H$mT>m.

A

D
EC

B A

E

D
C

B

A

D

B

C

40°
O
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3. AmH¥$VrV O hm dVw©imMm H|$Ðq~Xþ Amho Am{U ∠POR = 120°.  ∠PQR

Am{U ∠PSR H$mT>m.
4. Oa g‘m§Va ŵO Mm¡H$moZ MH«$s¶ Agoc Va Vmo Am¶V hmoVmo. {gÜX H$am

5. AmH¥$Vr‘Ü¶o ‘O’ hm dV©wimMm H|$Ðq~Xþ Amho. .

OM = 3go.‘r. Am{U  AB = 8 go.‘r. dVw©imMr
{ÌÁ¶m H$mT>m.
6. AmH¥$VrV ‘O’hm dVw©imMm Ho$Ðq~Xþ Amho

Am{U OM, ON H|$ÐmnmgwZ {Odm PQ Am{U
RS.da H$T >c oc o c §~ Amh oV Oa
OM = ON Am{U PQ = 6 go.‘r. VaRS

H$mT>m.
7. A hm dVw©imMm H|$Ðq~Xþ Amho Am{U  ABCD

Mm¡ag Amho Oa BD = 4 go.‘r.Va dVw©imMr {ÌÁ¶m ‘m{hV H$am.
8. H$moUVrhr {ÌÁ¶m KoD$Z dVw©i H$mT>m Am{U Ë¶mÀ¶m

H|$Ðq~XþnmgwZ g‘mZ A§Vamda XmoZ {Odm H$mT>m.
9.{Xcoë¶m AmH¥$VrV ‘O’ hm dVw©imMm H|$Ðq~Xw

Amho Am{U AB, CD ¶m XmoZ g‘mZ {Odm AmhoV Oa ∠AOB =

70°Va ΔOCDMo H$moZ ‘m{hV H$am.

12.5 12.5 12.5 12.5 12.5 MH«$s¶ MVw©^wOMH«$s¶ MVw©^wOMH«$s¶ MVw©^wOMH«$s¶ MVw©^wOMH«$s¶ MVw©^wO

{Xcoë¶m AmH¥$VrV A, B, C Am{U D EH$mM dVw©imda Amho. Aem àH$maÀ¶m
MVw©̂ wO ABCD hm MH«$s¶ MVw©̂ wO åhUVmV.

H¥$VrH¥$VrH¥$VrH¥$VrH¥$Vr

EH$ dV©wimH$ma H$mJX ¿¶m. Á¶m dVw©imH$ma
H$mJXmdma A, B, C Am{U D ¶m Mma q~XþÀ¶m IwUm
H$am. MH«$s¶ MVw©̂ wO ABCD H$mT>m Am{U Ë¶m§Mo H$moZ
‘moOwZ V³Ë¶mV Ë¶mMr Zm|X H$am.hr H¥$Vr VrZ qH$dm
OmñV doim H$am.

P Q

O
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H«$.g. ∠A ∠B ∠C ∠D ∠A+∠C ∠B+∠D

1

2

3

4

¶m Vº$¶mdéZ Vwåhr H$m¶ AZw‘mZ H$mT>Vm?

à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-12.5 : “ MH«$s¶ MVw©̂ wOmÀ¶m {déÜX H$moZmÀ¶m OmoS>çm g§nwaH$ AgVmV.”.

{Xcocr ‘m{hVr:  ABCD gH«$s¶ MVw©̂ wO Amho.

{gÜXVogmR>r : ∠A +  ∠C = 180°

∠B + ∠D = 180°

nÜXVr : ∠D = 
1
2  ∠y (H$m?) ..... (i)

∠B = 
1
2  ∠x (H$m?) ..... (ii)

(i) Am{U (ii) Mr ~oarO Ho$ë¶mg

∠D + ∠B = 
1
2 ∠y + 

1
2 ∠x

∠D + ∠B = 
1
2  (∠y + ∠x)

∠B + ∠D = 
1
2  × 360°

∠B + ∠D = 180°
Aem[aVrZo ∠A + ∠C = 180°

CXmhaU-6: AmH¥$VrV ∠A = 120° Va ∠C H$mT>m?
gmoS>dUwH$: ABCD hm gH«$s¶ MH«$s¶ MVw©̂ wO Amho.

åhUwZ  ∠A + ∠C = 180°

    1200 + ∠C = 180°

åhUwZ ∠C = 180° – 120° = 60°

A

D

C

B

x

y
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D
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darc à‘o¶mMm ì¶Ë¶mg H$m¶ Amho?
“Oa MH«$s¶ MVw©̂ wO {déÜX H$moZm§À¶m OmoS>rMr ~oarO 1800 Agë¶mg Va Vmo MH«$s¶

hmoVmo.”.

¶mMm ì¶Ë¶mg gwÜXm Iam Amho.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-12.6 : Oa MH«$s¶ MVw©̂ wOmV Ë¶mÀ¶m d  H$moUË¶mhr {déÜX H$moZm§À¶m OmoS>rMr ~oarO

1800 Agoc Va Vmo MH«$s¶ hmoVmo.
{Xco Amho: g‘Om ABCD hm MH«$s¶

MVw©̂ wwOmV
∠ABC + ∠ADC = 180o

∠DAB + ∠BCD = 180o

{gÜXVm : ABCD hm MH«$s¶ MVw©̂ wO Amho.
aMZm:  A, B, Am{U C ¶m {VZ Z¡H$aofr¶ q~XþVwZ EH$ dVw©i H$mT>m Oa Vo D q~Xþ‘YwZ Joë¶mg

à‘o¶ {gÜX hmoVo. H$maU A, B, C Am{U D ho MH«$s¶ q~Xþ AmhoV. Oa dVw©i  D {~§XþVwZ
OmV Zgë¶mg Vo CD  cm (AmH¥$Vr(i)) qH$dm dmT>{dcoë¶m CD  cm [AmH¥$Vr (ii)]  E da
N>oXVmV. AE   H$mT>m.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm : ABCE hm MH«$s¶ MVw©̂ wO Amho (aMZm)
∠AEC + ∠ABC = 180o [MH«$s¶ MVw©̂ wOmÀ¶m {déÜX H$moZm§Mr ~oarO]

But ∠ABC + ∠ADC = 180o [Xco Amho
∴∠AEC + ∠ABC  = ∠ABC + ∠ADC  ⇒  ∠AEC= ∠ADC

¶mn¡H$s EH$ ΔADE Mm ~mø H$moZ Amho Am{U BVa Am{Vc {déÜX H$moZ Amho.
{ÌH$moUmMo ~mhoarc H$moZ Am{Vc BVa {déÜX H$moZmnoúmm Zoh‘r ‘moR>o AgVo.
∴∠AEC = ∠ADC hr {déÜX Amho.
åhUOo A, B Am{U C  q~XþVwZ OmUmao dVw©i  D [~§XþVwZ OmV Zmhr. hr Amncr H$ënZm MwH$sMr
R>aVo
∴  A, B, C q~XþVwZ OmUmao dVw©i D q~XþVwZ gwÜXm OmVo.
∴A, B, C Am{U D MH«$s¶ q~Xþ AmhoV Am{U åhUwZ ABCD hm MH«$s¶ MVw©̂ wO hmoVmo.
CXmhaU-7: AmH¥$VrV AB  hm dV©wimMm ì¶mg Amho. CDhr {Odm Amho Vr dVw©imÀ¶m {ÌOocm
g‘mZ Amho. AC  Am{U BD  cm dmT>{dë¶mg E da N>oXVmV Va {gÜX H$am ∠AEB = 60°.

gmoS>dUwH$:  OC, OD Am{U BC OmoS>m

{ÌH$moU ODC hm g‘ ŵO {ÌH$moU Amho (H$m?)

E C
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D
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åhUwZ ∠COD = 60°

AmVm ∠CBD = 
1
2  ∠COD (H$m?)

{Xco Amho ∠CBD = 30°

nwÝhm ∠ACB = 90° (H$m?)

åhUwZ ∠BCE = 180° - ∠ACB = 90°

¶mdê$Z ∠CEB = 90° - 30° = 60°, i.e. ∠AEB = 60°

Aä¶mg- 12.5
1. Imcrc {Xcoë¶m AmH¥$Vr déZ x Am{U y Mr qH$‘V H$mT>m.

2.  ABCD MVw©̂ wOmMo {eamoq~Xþ A, B, C ho dV©wimda  AmhoV.
 ∠A + ∠C = 180° Va  D {eamoq~Xþ gwÜXm dVw©imda ¶mM dVw©imda AgVo ho {gÜX H$am.

3. {gÜX H$am MH«$s¶ g‘c§~ Mm¡H$moZ hm Mm¡ag Amho.

4. Imcrc àË¶oH$mgmR>r dVw©i H$mT>wZ {Xcoë¶m AmH¥$Ë¶m Ë¶mÀ¶m A§mVa^mJmV ¿¶m. Aem
àH$maÀ¶m ~hþ̂ wOrcm Am§Va ^mJmV KoUo g§̂ d Zmhr.

(a) Am¶V
(b) g‘c§~ Mm¡H$moZ
(c) {demc H$moZ {ÌH$moU
(d) Am¶V ZgUmam g‘m§Va MVw©̂ wO
(e) cKwH$moZ g‘pìX^wO {ÌH$moU

(f) PR ì¶mg Agcocm PQRS MVw©̂ wO

(iii)(ii)(i)

85
110o

x
yo

o
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     AmnU H$m¶ MMm© H$ocr?AmnU H$m¶ MMm© H$ocr?AmnU H$m¶ MMm© H$ocr?AmnU H$m¶ MMm© H$ocr?AmnU H$m¶ MMm© H$ocr?

• EH$m n«VcmVrc pñWa {~§XþnmgwZ pñWa A§Vamda Agcoë¶m q~XþÀ¶m g§Mmcm dVw©i Ago
åhUVmV. Ë¶m pñWa q~Xþcm Ho|$Ðq~Xþ A[U pñWa A§Vamg dVw©imMr {ÌÁ¶m Ago
åhUVmV.

• H$moUË¶mhr XmoZ q~XþZm dVw©imV OmoS>Umè¶m aofmI§S>mcm {Odm åhUVmV.
• H|$Ðq~XþVwZ OmUmè¶m gdm©V ‘moR>çm {Odocm dVw©imMm ì¶mg åhUVmV.
• EH$mM {ÌOoÀ¶m dVw©img EH$én dVw©i Ago åhUVmV.
• {^Þ {ÌÁ¶m Am{U gmaIr gmaIo H|$Ðq~Xþ Agcoë¶m dVw©img EH$ H|$Ðr¶ dVw©io

åhUVmV
• dVw©imMm ì¶mg Ë¶mg XmoZ AY©dVw©imV {d^mJVmo.
• dVw©imÀ¶m H$moUË¶mhr XmoZ q~Xþ‘Yrc ^mJmg dVw©iH§$g åhUVmV.
• {Odm Am{U dVw©iH§$gmÀ¶m Am{Vc úmoÌ’$img dVw©i I§S> åhUVmV. Oa H$§g cKw H§$g

Agë¶mg Ë¶mg {demc dVw©iI§S> Ago åhUVmV.
• H§$gmÀ¶m Am{Vc úmoÌ’$i Am{U XmoZ {ÌOoÀ¶m H§$gmÀ¶m A§Ë¶ q~XþZm H|$Ðmer OmoS>Umè¶m

úmoÌ åhUVmV.
• dV©wimÀ¶m g‘mZ {Odm dVw©imÀ¶m H§o$Ðmer g‘mZ H$moZ H$aVmV.
• gma»¶m dVw©i I§S>mV Agcoco H$moZ g‘mZ AgVmV.
• AY©dVw©imVrc H$moZ H$mQ>H$moZ AgVmo.
• dVw©imÀ¶m XmoZ {Odm§Zr ~Zcocm H$moZ g‘mZ Agë¶mg Ë¶m {Odm EH$én AgVmV.
• dVw©imÀ¶m H§o$Ðmer XmoZ {Odocm H$mT>coco c§~ {Odog Xþ̂ mJmVmV ¶mMm ì¶Ë¶mg gwÜXm

gË¶ Amho.
• {VZ Z¡H$aofr¶ q~XþVwZ ’$º$ EH$M dVw©i OmVo.
• {ÌH$moUmÀ¶m [eamoq~XþVZ OmUmè¶m dVw©img n[adV©wi Ago åhUVmV.
• dVw©imÀ¶mg‘mZ {Odm Ë¶mÀ¶m H|$Ðq~XþnmgwZ gma»¶mM A§Vamda AgVmV. ¶m CcQ>

dVw©imÀ¶m H|$ÐmnmgwZ g‘mZ A§Vamda Agcoë¶m {Odm g‘mZ cm§~rÀ¶m AgVmV.
• dVw©i H§$gmZo dVw©imÀ¶m H|$Ðq~Xþer Ho$coco H$moZ, hm dV©wimÀ¶m H$moUË¶mhr BVa q~Xþda

Ho$coë¶m H$moZmMo XwßnQ> AgVmV.
• Oa dVww©iH§$gmZo dVw©imÀ¶m Cacoë¶m ^mJmda ~Z{dcocm úmoÌ 900 Agë¶mg Va Vmo

H§$g AY©dVw©i hmoVo.
• XmoZ q~XþZm OmoS>Umè¶m aofmI§S> Ë¶mM aofmI§S> Agcoë¶m BVa XmoZ q~Xþda gmaIm H$moZ

~Z{dVmo. Vo Mma q~Xþ dVw©imH$ma AgVmV.
• MH«$s¶ Mm¡H$moZmÀ¶m {déÜX H$moZm§Mr OmoS>r g§nwaH$ AgVo.
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13.113.113.113.113.1  àñVmdZm àñVmdZm àñVmdZm àñVmdZm àñVmdZm
aofmI§S>, H$moZ, {ÌH$moU, Mm¡H$moU BË`mXtMr ̂ w_rVr` aMZm H$aÊ`mgmR>r ̂ w_rVr` CnH$aUmMr

Amdí`H$Vm Amho. Vwåhmcm ŵ_rVr` noQ>r nm{hOo Á`mV _moOnÅ>r, JwÊ`mMr OmoS>r, d¥ÎmcoIUr
{S>dm`S>a, H$moZ_mnH$.

gmYmaUVm: hr gd© CnH$aUo AmH¥$Ë`m H$mT>Ê`mgmR>r Amdí`H$ Amho. ŵ{_Vr` aMZm hr
_moOnÅ>r Am{U d¥ÎmcoIUr `m XmoZ CnH$aUmÀ`m gmhmæ`mZo ŵ_rVr` AmH¥$Ë`m H$mT>Ê`mgmR>r
àUmcr Amho. _mJrc dJm©V AmnU Zoh_r {ÌH$moUmMr Am{U Mm¡H$moZmMr aMZm H$aÊ`mMr A§H$sV
_moOnÅ>r Am{U d¥ÎmcoIUrMm Cn`moJ Ho$cm. aMZooV AOwZ H$mhr CnH$aUmMr gwÜXm JaO Amho.
Vwåhr A§H$sV _moOnÅ>r Am{U H$moZ _mnH$mMm gwÜXm Cn`moJ H$aVm. H$mhr aMZm AmnU gai
H$mTw> eH$V Zmhr. CXmhaUmW© Ooìhm {ÌH$moUmMr 3 _mno {Xcr AgVm Ë`mMm dmna gai H$é
eH$V Zmhr. AmnUmg JaO Agcoë`m _mnm§Mo {dícofUm ìXmao H$moUË`m àH$mao aMZm nwU© H$é
eH$Vmo. `m YS>çmV {eHw$ `m.

13.213.213.213.213.2  _wc^wV aMZm _wc^wV aMZm _wc^wV aMZm _wc^wV aMZm _wc^wV aMZm
Vwåhr (i) aofmI§S>mMo c§~Xþ̂ mOH$ H$mT>Uo (ii)  30°, 45°, 60°, 90° Am{U 120°  Mo H$moZ Xŵ mOH$

H$mT>Uo qH$dm {Xcoë`m H$moZmMo H$moZXþ̂ mOH$ H$mT>Uo. _mJrc dJm©V {eH$coV. `m aMZoÀ¶m
H$maUm§Mr _mÌ MMm© H$ocr Zmhr. `m gd© aMZm§Zm V{H©$H$ {gÜXVm XoUo `m YS>çm§Mr CÔrï>o
AmhoV.

13.2.113.2.113.2.113.2.113.2.1 {Xcoë`m aofoÀ¶m c§~Xþ^mOH$mMr aMZm H$aUo{Xcoë`m aofoÀ¶m c§~Xþ^mOH$mMr aMZm H$aUo{Xcoë`m aofoÀ¶m c§~Xþ^mOH$mMr aMZm H$aUo{Xcoë`m aofoÀ¶m c§~Xþ^mOH$mMr aMZm H$aUo{Xcoë`m aofoÀ¶m c§~Xþ^mOH$mMr aMZm H$aUo

CXmhaU-1. {Xcoë`m aofmI§S> AB Mo c§~Xþ̂ mOH$ H$mT>m Am{U
CÎmamÀ`m nwamdm Úm.
gmoS>dUwH$ : aMZoÀ`m nm`è`m
nm`ar 1: AB aofmI§S> H$mT>m.

nm`Xr2: A  H|$Ðq~Xþ KoD$Z 1
2 AB , noúmm OmñV {ÌÁ`m KoD$Z  AB

aofmI§S>mÀ`m XmopÝh ~mOwcm Mmn H$mT>m.

A BO

Q

P
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nm`ar 3 : ‘B’ H|$Ðq~Xþ KoD$Z darc à_mUo gmaIr {ÌÁ`m KoD$Z AJmoXaÀ`m Mmnmg N>oXUmam
Xþgam Mmn H$mT>m.

nm`ar 4 : `m N>oXZ q~Xþg P Am{U  Q Zmd Úm. P Am{U Q OmoS>m

nm`ar 5 : g_Om PQ hm  ABcm O q~Xþda N>oXVmo.

AemarVrZo aofm  POQ ho ¶oUmam AB Mo c§~Xþ̂ mOH$ Amho.
darc aMZm Vwåhr H$er {gÜX H$amc? åhUOo VH$m©Zwgma “PQ hm AB” Mm c§~Xþ̂ mOH$

Amho.
aMZoMr AmH¥$Vr H$mT>m. Am{U A cm P Am{U Q; er OmoS>m B cm P Am{U Q OmoS>m
{ÌH$moUmÀ`m EH$énVoÀ`m JwUY_m©déZ AmnU Ë`mg {gÜX H$é eH$Vmo.

{gÜXVm
nm`è`mnm`è`mnm`è`mnm`è`mnm`è`m H$maUH$maUH$maUH$maUH$maU
Δs  PAQ Am{U ΔPBQ _Ü ò KoVcoco {ÌH$moU
AP = BP ; AQ = BQ g_mZ {ÌÁ`m
PQ = PQ gm_mB©H$ H$moZ

PBQPAQ Δ≅Δ∴ ~m.~m.~m. {Z`_
åhUwZ BPOAPO ∠=∠ CPCT (EH$én {ÌH$moUmMo g§JV ^mJ)
AmVm  Δs APO Am{U BPO KoVcoco {ÌH$moU
AP = BP g_mZ {ÌÁ`m

BPOAPO ∠=∠ {gÜX Ho$co
OP = OP gm_mÝ`

BPOAPO Δ≅Δ∴ ~m.H$mo.~m. {Z`_
åhUwZ OA = OB Am{U BPOAPO ∠=∠ CPCT

gmaIo ∠AOP + ∠BOP  = 180° aofr` OmoS>r

AmnUmg òVo ∠AOP = ∠BOP = 
180

2
°

 = 90° darc CÎmamdéZ

AemarVrZo PO, åhUOoM POQ hm AB Mm c§~ Xþ̂ mOH$ Amho. {gÜXVoMr JaO Amho.

A BO

Q

P

SCERT T
ELA

NGANA



dJ© 9 dm dJ© 9 dm dJ© 9 dm dJ© 9 dm dJ© 9 dm J{UVJ{UVJ{UVJ{UVJ{UV282

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

13.2.213.2.213.2.213.2.213.2.2 {Xcoë`m H$moZmMo H$moZXþ^mOH$mMr aMZm H$aUo.{Xcoë`m H$moZmMo H$moZXþ^mOH$mMr aMZm H$aUo.{Xcoë`m H$moZmMo H$moZXþ^mOH$mMr aMZm H$aUo.{Xcoë`m H$moZmMo H$moZXþ^mOH$mMr aMZm H$aUo.{Xcoë`m H$moZmMo H$moZXþ^mOH$mMr aMZm H$aUo.

CXmhaU-1: {Xcocm H$moZ ABC À¶m H$moZ Xþ̂ mOH$mMr aMZm H$am.
gmoS>dUwH$: aMZoÀ`m nm`è`m

nm`ar 1 : {Xcocm H$moZ  ABC H$mT>m.
nm`ar 2 :  H$moUVmhr {ÌÁ`m KoD$Z B H|$ÐmnmgwZ AmH¥$VrV

XmI{dë`mà_mUo BA  Am{U BC  {H$aUmcm  D Am{U E q~Xþda Mmn
H$mT>m.
nm`ar 3 : g_mZ {ÌOoÀ`m  E Am{U D H§o$ÐmdéZ
AmH¥$VrV XmI{dë`mà_mUo EH$_oH$m§g  F da N>oXUmao XmoZ Mmn H$mT>m.

nm`ar 4 : {H$aU BF H$mT>m. ho ABC∠  Mo H$moZ Xþ̂ mOH$ Amho.

darc aMZoMr VH$s©H$ {gÜXVm nmhþ ¶m.
 D, F Am{U E, F OmoS>m.  `mcm {gÜX H$aÊ`mgmR>r {ÌH$moUmÀ`m EH$énVoMm Cn`moJ H$aVmo

{gÜXVm:
nm`arnm`arnm`arnm`arnm`ar H$maUH$maUH$maUH$maUH$maU

Δs  BDF _Ü ò ΔBEF _Ü ò KoVcoco {ÌH$moU

BD = BE gma»`m MmnmMo {ÌÁ`m

DF = EF g_mZ {µÌOoMo Mmn

BF = BF gm_Ý`

BEFBDF Δ≅Δ∴ ~m.~m.~m. {Z`_

åhUwZ EBFDBF ∠=∠ EH$én {ÌH$moUmMo g§JV ^mJ

Aem[aVrZo  BF hm {gÜX H$aÊ¶mMr JaO Amho.

ABC∠  Mm H$moZ Xþ̂ mOH$ Amho.

A

B C
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à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.

 BEFD Mm¡H$moZmÀ`m ~mOw, H$moZ, Am{U, H$Um©Mo [Z[aúmU H$am. Imcrc {Xcoë`m
AmH¥$Ë`mMr Zm§do Úm. Am{U Ë`m§Mo JwUY_© {chm.

1 . 2 .

13.2.313.2.313.2.313.2.313.2.3 {Xcoë`m {H$aUmÀ`m Ama§^q~XþOdi 60{Xcoë`m {H$aUmÀ`m Ama§^q~XþOdi 60{Xcoë`m {H$aUmÀ`m Ama§^q~XþOdi 60{Xcoë`m {H$aUmÀ`m Ama§^q~XþOdi 60{Xcoë`m {H$aUmÀ`m Ama§^q~XþOdi 6000000 À`m H$moZmMr aMZm H$aUo À`m H$moZmMr aMZm H$aUo À`m H$moZmMr aMZm H$aUo À`m H$moZmMr aMZm H$aUo À`m H$moZmMr aMZm H$aUo
CXmhaU-3:  AAma§̂ q~XþdéZ  AB  {H$aU H$mT>m. Am{U AC {H$aUmMr aMZm Aer H$am H$s,
∠BAC = 60°.
gmoS>dUwH$: aMZoÀ`m nm`è`m
nm`arnm`arnm`arnm`arnm`ar 1 :H$mhr {ÌÁ`m KoD$Z A H|$Ðq~XþdéZ  AB  {H$aU H$mT>m AB ,

D {~§Xþda N>oXUmam EH$ Mmn AB H$mT>m

nm`arnm`arnm`arnm`arnm`ar 2 : H$mhr {ÌÁ`m KoD$Z D H|$ÐdéZ AmJmoXa À¶m Mmnmg  E

q~Xþda N>oXUmam Xþgam Mmn H$mT>m.
nm`arnm`arnm`arnm`arnm`ar 3 : Eq~Xþ_YwZ OmUmao

AC {H$aU H$mT>m BAC∠  hm Amdí`H$ 60° Mm H$moZ
`oVmo.

AmnU H$mT>coë`m aMZocm {gÜX H$aÊ`mgmR>r AmH¥$Vr nwÝhm
H$mTw>Z DE cm OmoS>m Ë`mg Imcrc à_mUo H$é eH$Vmo.

nm`è`mnm`è`mnm`è`mnm`è`mnm`è`m H$maUH$maUH$maUH$maUH$maU
Δ  ADE _Ü ò KoVcoco {ÌH$moU
AE = AD gma»`m MmnmMr {ÌÁ`m
AD = DE g_mZ {ÌOoMo Mmn
Then AE = AD = DE gma»`m {ÌOoMo gmaIo Mmn
∴  Δ ADE hm g_ ŵO {ÌH$moUAmho.  gd© ~mOw g_mZ AgVmV.
∠EAD = 60°  g_ ŵO {ÌH$moUmMm àË òH$ H$moZ

BAC∠  hm EAD∠ cm g_mZ Amho. EAD∠  hm BAC∠  Mm ^mJ Amho
BAC∠   = 60o. {gÜXVoMr JaO Amho.
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à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am

dVw©i H$mT>m. Ë`mÀ`mdarc q~Xþ AmoiIm. {ÌOoÀ`m cm§~rdéZ
Mmnmg dVw©imda H$mnm. dVw©imMo {H$Vr ^mJ nS>VmV? H$maUo
gm§Jm?

Aä`mg - 13.1Aä`mg - 13.1Aä`mg - 13.1Aä`mg - 13.1Aä`mg - 13.1

1 . {Xcoë`m {H$aUmÀ`m Ama§̂ [~§XþnmgwZ Imcrc H$moZm§Mr aMZm H$am Am{U aMZoMr
{gÜXVm H$am.
(a) 90o (b) 45o

2 . d¥ÎmcoIUrÀ`m Am{U _omOnÅ>rÀ`m gmhmæ`mZo Imcrc H$moUmMr aMZm H$am. H$moZ_mnH$m§À`m
gmhmæ`mZo nS>Vmim H$éZ nmhm.
(a) 30o (b) 22

o
2
1 (c) 15o

(d) 75o (e) 105o f) 135o

3. 4.5 go._r. ~mOw {Xcoë`m g_ ŵO {ÌH$moUmMr aMZm H$am Am{U aMZoMo ñnï>rH$aU H$am.
4. nm`m Am{U AmYma H$moZ {Xcm AgVm g_Ûr ŵO {ÌH$moUmMr aMZm H$am Am{U aMZoMr

ñnï>rH$aU H$am.
(gwMZm: H$moUË`mhr _mnmMr ~mOw Am{U H$moZ KoD$ eH$Vm)

13.313.313.313.313.3 {ÌH$moUmMr aMZm( {deof g§X^m©V){ÌH$moUmMr aMZm( {deof g§X^m©V){ÌH$moUmMr aMZm( {deof g§X^m©V){ÌH$moUmMr aMZm( {deof g§X^m©V){ÌH$moUmMr aMZm( {deof g§X^m©V)
AmVm n ©̀V AmnU H$mhr _wc ŵV aMZm H$éZ Ë`m§Mr {gÜXVm H$éZ XmI{dcr. AmVm

H$mhr {deof àH$maMm _mnmdéZ {ÌH$moUmMr aMZm H$éV. {ÌH$moUmMr EH$énVm ~m.H$mo.~m.,
~m.~m.~m., H$mo. ~m. H$mo., Am{U COì`m ~mOwMo {Z`_ BË`mXrMr AmR>dU H$am. darc
{Z`_mZwgma {ÌH$moUmMr aMZm H$er H$aVmV. Vwåhr AYrM 7 ì`m dJm©V {eH$cmV.

{ÌH$moUmÀ`m aMZogmR>r {VZ _mnm§Mr JaO AgVo. H$moUVrhr VrZ _mno {_iwZ gd© g§X^m©V
{ÌH$moUmMr aMZm H$aVm òV Zmhr. CXm. XmoZ ~mOw EH$ H$moZ( cmJwZ Zgcoco) {Xcm AgVm,
{ÌH$moU H$mT>Uo eŠ` Zmhr. Aem aMZogmR>r AmnUmg H$mhr ñnï>rH$aU Úmdo. cmJVo. Aem
g§X^m©V AmnU {Xcoë`m _mnm§gmo~V ~m.H$mo. ~m. ~m.~m.~m. , H$mo.~m. H$mo. Am{U COdr ~mOw
`m {Z`_mMm dmna H$aVmo. CXm.
13.3.1 13.3.1 13.3.1 13.3.1 13.3.1 aMZm: nm¶m,AmYma H$moZ Am{U BVa H$moZ XmoZ ~mOwMraMZm: nm¶m,AmYma H$moZ Am{U BVa H$moZ XmoZ ~mOwMraMZm: nm¶m,AmYma H$moZ Am{U BVa H$moZ XmoZ ~mOwMraMZm: nm¶m,AmYma H$moZ Am{U BVa H$moZ XmoZ ~mOwMraMZm: nm¶m,AmYma H$moZ Am{U BVa H$moZ XmoZ ~mOwMr

~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo
CXmhaU-4: BC = 5 go._r..,  AB + AC = 8 go._r.Am{U o60ABC =∠
{Xco AgVm.ΔABC Mr aMZm H$am.
gmoS>dUwH$: aMZo_Yrc nm`è`m 60°

5cm.
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nm`arnm`arnm`arnm`arnm`ar 1 :ΔABC Mo A§XmOo {MÌ aoImQ>m Am{U Zoh_r à_mUo {Xcoë`m _mnmMr IwU H$am.
(AB + AC = 8 go._r. IwU H$er H$aVm?)

(aMZoV {Vgam {eamoq~Xþ  A Mm ñWmZ H$go {ZpíMV H$aVmo?)

{dícofU:  AB + AC = 8 go._r. BA cm D n`ªV Ago dmT>dm H$s, BD =

8 go._r.
∴  BD = BA + AD = 8 go._r.
na§Vw AB + AC = 8 go._r.({Xco Amho)

   ∵   AD = AC

 A cm BD da Xe©{dÊ`m gmR>r H$m` H$amc?
A hmC Am{U D nmgwZ g_mZ A§Vamda Amho.
 A cm Xe©{dÊ`mgmR>r CD  Mm c§~Xþ̂ mOH$ BD

da H$mT>m.

AB + AC = BD  H$go {gÜX H$aVm?

nm`arnm`arnm`arnm`arnm`ar 2 : BC = 5 go._r. Mm nm`m H$mT>m Am{U
o60CBX =∠  Mm B da H$moZ H$mT>m

nm`arnm`arnm`arnm`arnm`ar 3: 8 go._r. (AB + AC = 8go._r.)
{ÌOoÀ`m B H|$Ðq~XþéZ D q~Xþda N>oXUmam BX
Mmn H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4 :  CD cm OmoS>m Am{U A q~Xþda
{_iUmam CD Mm c§~Xþ̂ mOH$ BD H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 5: Amdí`H$ AgUmao H$moZ ABC `oÊ`mgmR>r AC cm OmoS>m AmVm
AmnU aMZoer gh_V Amhmo.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm :  A hmCD  À`m c§~Xþ̂ mOH$mda Amho.
∵ AC = AD
AB + AC = AB + AD

    = BD
    = 8 go._r.

åhUwZ ΔABC hm AnoúmrV {ÌH$moU Amho.

5cm.
60°

B C

X

5cm.
8c

m
.

60°
B C

D
X

5cm.

8c
m

.

60°
B C

D
X

5cm.

8c
m

.

60°
B C

D X

5cm.

8c
m

.

60°
B C

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

  BC = 6 go._r. o60B =∠  Am{U AB + AC = 5go._r. _mnmZr {ÌH$mUo ABC

H$mTw> eH$Vm H$m? Oa Zmhr Va H$maUo Úm.
13.3.213.3.213.3.213.3.213.3.2 aMZm, nm`m, AmYmaH$moZ, Am{U BVa XmoZ ~mOw_Yrc \$aH$ {XcmaMZm, nm`m, AmYmaH$moZ, Am{U BVa XmoZ ~mOw_Yrc \$aH$ {XcmaMZm, nm`m, AmYmaH$moZ, Am{U BVa XmoZ ~mOw_Yrc \$aH$ {XcmaMZm, nm`m, AmYmaH$moZ, Am{U BVa XmoZ ~mOw_Yrc \$aH$ {XcmaMZm, nm`m, AmYmaH$moZ, Am{U BVa XmoZ ~mOw_Yrc \$aH$ {Xcm

AgVm {ÌH$moUmMr aMZm H$aUo.AgVm {ÌH$moUmMr aMZm H$aUo.AgVm {ÌH$moUmMr aMZm H$aUo.AgVm {ÌH$moUmMr aMZm H$aUo.AgVm {ÌH$moUmMr aMZm H$aUo.
ABC {ÌH$moUmV BC nm`m Amho. B∠  hm AmYma H$moZ Amho. Am{U XmoZ ~mOw _Yrc

\$aH$  AB − AC `m g§X^m©V AB>AC qH$dm AC-AB, `m g§X^m©V AB<AC ¿`m Am{U {ÌH$moU
ABC Mr aMZm H$am AemarVrZo AmnU aMZoÀ¶m XmoZ g§X^m©Mr MMm© Imcrc CXmhaUmVH$é.

g§X ©̂ (i) g_Om AB > AC
CXmhaU-5:   BC = 4.2 go._r. B∠  = 30o Am{U  AB −  AC = 1.6 go._r. {Xco AgVm ΔABC
{ÌH$moUmMr aMZm H$am.
gmoS>dUyH$: aMZoÀ`m nm`mè`m
nm`arnm`arnm`arnm`arnm`ar 1:  ΔABC  Mr A§XmOo {MÌ aoImQ>m Am{U {Xcoë`m

_mnmÀ`m IwUm H$am.
( AB −  AC = 1.6 go._r.Mr IwU H$er H$amc?)
{dícofU{dícofU{dícofU{dícofU{dícofU : AB −  AC  = 1.6 go._r. Am{U AB >

AC,AB da D Mr Aer IwU H$am H$r
AD = AC AmVm BD = AB −  AC =
1.6 go._r.CD cm OmoS>m Am{U {eamoq~Xþ
A _m{hV H$aÊ`mgmR>r dmT>{dcoë`m  BD
da CD Mo c§~Xþ^mOH$ H$mT>m.ΔABC
{ÌH$moU `oÊ`mgmR>r AC  cm OmoS>m

nm`arnm`arnm`arnm`arnm`ar 2:   BC = 4.2 >go._r. B∠  = 300 >Am{U  BD =
1.6 >go._r.  (>åhUOoM AB - AC)> ~m.H$mo.~m. {Z`_mMm
Cn`moJ H$éZ ΔBCD >H$mT>m.

>nm`ar>nm`ar>nm`ar>nm`ar>nm`ar  3 : >  CD >  M o c §~X þ^mOH$
H$mT>m.g_Om Vo {H$aU  BDX > cm A>
q~Xþda {_iVo.

30°

A

B

D

C
1.6cm.

4.2cm.

X

30°B

D

C
1.6cm.

4.2cm.

X

30°

A

B

D

C
1.6cm.

4.2cm.

X

A

B C
30°

4.2cm.
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>nm`ar>nm`ar>nm`ar>nm`ar>nm`ar 4:ABC {ÌH$moU `oÊ`mgmR>r AC cm OmoS>m.

g§X ©̂g§X ©̂g§X ©̂g§X ©̂g§X ©̂ (ii) g_Om AB < AC
CXmhaU-6:  ΔABC Mr aMZm H$am  BC = 5go._r. B∠ = 45o go._r. AC − AB = 1.8 go._r.
gmoS>dUwH$: aMZoÀ`m nm`è`m
nm`arnm`arnm`arnm`arnm`ar 1: ΔABC Mo A§XmOo {MÌ aoImQw>Z {Xcoë¶m ‘mnmMo

IwU H$am  AC − AB = 1.8 go.‘r. Mr IwU H$er
H$amc ¶mMo {dícofU H$am.

{dícofU{dícofU{dícofU{dícofU{dícofU : AmVm AC − AB = 1.8 go._r. åhUOoM AB < AC
dmTdwZ Ë`mda AB cm dmT>dm Am{U Ë`mda D q~Xþ emoYm.  AD = AC
AmVm BD = AC − AB = 1.8 go._r.åhUOoM  (∵  BD = AD − AB Am{U AD = AC)
DC À`m c§~Xþ^mOmda A _m{hV H$aÊ`mgmR>r CD cm OmoS>m.

nm`arnm`arnm`arnm`arnm`ar 2 :BC = 5 go._r. H$mTw>Z ∠CBX = 45°
Mr aMZm H$am. 1.8 go._r. (BD = AC − AB)  {ÌÁ`m KoD$Z  B H|$Ðq~XþnmgwZ
dmT>{dcocom q~Xþ  D.da  XB aofocm N>oXUmam EH$ Mmn H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 3 : DC Mo c§~^wOmH$ H$mTw>Z  DC. OmoS>m.
nm`arnm`arnm`arnm`arnm`ar 4 :g_Om Vr oBX  cm A q~Xþda {_iVmo Am{U AC OmoS>m.
ΔABC hm {ÌH$moU Amho.
AmVm Vwåhr aMZoMr {gÜXVm XoD$ eH$Vo H$m?

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm: ΔABC, _Ü` o  A q~X þ hm  DC À`m
c§~Xþ̂ mOH$mda pñWV Amho.

∴  AD = AC

AB + BD = AC

åhUwZ BD = AC − AB

  = 1.8 go._r.

åhUwZ ΔABC hm òUmam {ÌH$moU Amho.

30°

A

B

D

C
1.6cm.

4.2cm.

X

45°

{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
{ÌH$moU ABC Mr aMZm gma»`m _mnm§Zr
{Xcr Am{U AmYmaH$moZ B∠ À`m EodOr C∠  {Xcm AgVm
H$é eH$Vm H$m? A§XmOo {MÌ H$mTw>Z aMZm H$am.

A

B C

D

X

5cm.
1.8

cm
.

45°

SCERT T
ELA

NGANA



dJ© 9 dm dJ© 9 dm dJ© 9 dm dJ© 9 dm dJ© 9 dm J{UVJ{UVJ{UVJ{UVJ{UV288

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

13.3.313.3.313.3.313.3.313.3.3 aMZm: n[a_rVr Am{U XmoZ AmYmaH$moZ {Xco AgVm {ÌH$moUmMr aMZmaMZm: n[a_rVr Am{U XmoZ AmYmaH$moZ {Xco AgVm {ÌH$moUmMr aMZmaMZm: n[a_rVr Am{U XmoZ AmYmaH$moZ {Xco AgVm {ÌH$moUmMr aMZmaMZm: n[a_rVr Am{U XmoZ AmYmaH$moZ {Xco AgVm {ÌH$moUmMr aMZmaMZm: n[a_rVr Am{U XmoZ AmYmaH$moZ {Xco AgVm {ÌH$moUmMr aMZm
H$aUo.H$aUo.H$aUo.H$aUo.H$aUo.

{Xcoco AmYma H$moZ B∠  Am{U C∠   Am{U nar_rVr AB + BC + CA,`mdé {ÌH$moU  ABC
Mr aMZm H$aUo
CXmhaU-7: {ÌH$moU ABC Mr aMZm H$am Á`m_Ü ò B∠  = 60o, C∠
= 45o Am{U  AB + BC + CA = 11 go._r. Amho
gmoS>dUwH$: aMZoÀ`m nm`è`m
nm`arnm`arnm`arnm`arnm`ar 1 :{ÌH$moU ABC Mr A§XmOo AmH¥$Vr H$mT>m. Am{U {Xcoë`m

_mnoMr IwU H$am.
( Vwwåhr {ÌH$moUmÀ`m n[a_rVrMr IwU H$é eH$Vm H$m?)

{dícofU: ΔABC À`m n[a_rVrer g_mZ åhUOo AB + BC + CA Agcoco XY aofmI§S> H$mT>m
H$moZ ∠YXL cm g_mZ Agcoco B∠  Am{U
∠XYM cm g_mZ C∠  cm g_mZ Agcocm
H$mT>m Am{U Ë`mg Xþ̂ mJm g_Om Vo Xþ̂ mOH$
A q~Xþda N>oXVmV.
 XY cm B {~§Xþda N>oXUmam AX Mm Xþ̂ mOH$
H$mT>m. A[U  AY Mm  C q~Xþda N>oXUmam
c§~ Xþ̂ mOH$ H$mT>m Z§Va AB Am{U AC cm
OmoS>ë`mg AmnUmg AnoúmrV {ÌH$moU
ABC òVo.

nm`arnm`arnm`arnm`arnm`ar 2:  XY = 11 go._r. Mm aofmI§S> H$mT>m.
( XY = AB + BC + CA gmaIm)

nm`arnm`arnm`arnm`arnm`ar 3 : YXL∠  = 60o Am{U XYM∠ = 45o

Mr aMZm H$am Am{U `m H$moZm§Mo H$moZXþ̂ mOH$
H$mT>m.

nm`arnm`arnm`arnm`arnm`ar 4 :g_Om `m H$moZm§Mo Xþ^mOH$ A {~Xþda
N>oXVmV Am{U AX qH$dm AY OmoS>m

nm`arnm`arnm`arnm`arnm`ar5 : AX Am{U AY Mo c§~Xþ^mOH$ H$mT>m.Oo
XY cm AZwH«$_o  B Am{U C{~§XþV
N>oXVo.

 AB Am{U ACOmoS>m
 ABC hm òUmam {ÌH$moU Amho.

A

B C
60° 45°

YX 11cm.

YX

M

L

60° 45°
11cm.

YX

A

B C

P

M

L

Q

R

S

60° 45°
11cm.

YX

A

B C

P

M

L

Q

R

S

60° 45°
11cm.
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Vwåhmcm aMZoMr {gÜXVm Im{cc à_mUo H$aVm òB©c.

{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm:  AX  Mm c§~Xŵ mOH$ PQ da B q~Xþ Amho.
∴  XB = AB Am{U `mM à_mUo  CY = AC

`mdéZ AB + BC + CA = XB + BC + CY

                 = XY

nwÝhm AXBBAX ∠=∠  (∵   XB = AB in ΔAXB) Am{U
 AXBBAXABC ∠+∠=∠

     (ΔABCMo ~mhoarc H$moZ).

  = AXB2∠

  = YXL∠

  =  60o.

Aem[aVrZVo oACB XYM 45∠ = ∠ =

∴ B∠  = 60° Am{U C∠  = 45° aMZm Ho$cr.
13.3.413.3.413.3.413.3.413.3.4 aMZm: dVw©imMr {Odm Am{U {ÌH$moU {Xcm AgVm dVw©iI§S>mMr aMZmaMZm: dVw©imMr {Odm Am{U {ÌH$moU {Xcm AgVm dVw©iI§S>mMr aMZmaMZm: dVw©imMr {Odm Am{U {ÌH$moU {Xcm AgVm dVw©iI§S>mMr aMZmaMZm: dVw©imMr {Odm Am{U {ÌH$moU {Xcm AgVm dVw©iI§S>mMr aMZmaMZm: dVw©imMr {Odm Am{U {ÌH$moU {Xcm AgVm dVw©iI§S>mMr aMZm

H$aUo.H$aUo.H$aUo.H$aUo.H$aUo.
CXmhaU-8: 7 go._r. cm§~rÀ`m dVw©i{Odmda  60° Mm H$moZ AgUmam
dVw©iI§S>mMr aMZm H$aUo.
gmoS>dUwH$: aMZoÀ`m nm`è`m
nm`ar-1: 600 Mm H$moZ AgUmar dVw©iI§S>mMr A§XmOr AmH¥$Vr H$mT>m.
(_moR>m dV©wiI§S> H$mT>m. H$m?) H|$Ðq~Xþ{edm` Vwåhr dVw©i H$mTw>
eH$Vm H$m?

{dícofU: g_Om dVw©imMm H|$Ð{~Xw  ‘O’ Amho.
g_Om AB hm {Xcocm {Odm Amho Am{U ACB hm
C = 60° H$moZ Agcocm AnoúmrV dVw©iI§S>
Amho.g_Om  hm  C A§VarH$ H$moZdarc
Mmn Amho. H$maU
 ∠ACB = 60°, ∠AOB = 60° × 2 = 120°

 ΔOAB _Ü ò OA=OB (g_mÝ` dVw©imMr {ÌÁ`m)
∴ ∠OAB = ∠OBA = 

180 120 60 =  = 30°
2 2

° − ° °

åhUwZ AmnU  ΔOAB H$mTw>Z A§Va OA qH$dm OB cm g_mZ Agcoë`m {ÌOoMo dVw©i H$mTw> eH$Vmo.

A B

C

Y X

60°

7cm.
30° 30°

O

à`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$amà`ËZ H$am
gma»`m _mnmZo Xþgè`m nÜXVrV
{ÌH$moUmMr aMZm H$é eH$Vm H$m?

(gwMZmgwMZmgwMZmgwMZmgwMZm  ∠YXL = 
60
2

°
 = 30°

Am{U ∠XYM = 1
2

45 22
2

°
= ° )

¿`m.

X

AXB
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nm`arnm`arnm`arnm`arnm`ar-2 :AB = 7go._r. cm§~rMm aofmI§S> H$mT>m.
nm`arnm`arnm`arnm`arnm`ar-3 :∠BAX = 30° Am{U ∠YBA = 30° òVrc Ago AX
BY  {H$aU H$mT>m Oo 0 q~Xþda N>oXVo.
[gwMZm: 600 Mr Xþ̂ mJUr H$éZ 300 Mm H$moZ H$mT>m.]

nm`arnm`arnm`arnm`arnm`ar-4 : OA qH$dm OB {ÌÁ`m
Am{U 0 H§o$Ðq~Xþ KoD$Z dVw©i H$mT>m.

nm`arnm`arnm`arnm`arnm`ar-5 :‘C’ q~XwMr Mr IwU
dVw©imÀ`m Mmnmda H$am AC
Am{U BC OmoS>m AmnUmg
∠ACB = 60° òVo.

Aem[aVrZo ACB hm òUmam dVw©iI§S> Amho. `m aMZoMr
{gÜXVm H$é `m.
{gÜXVm:  OA = OB (dVw©imMr {ÌÁ`m)

∴ ∠OAB + ∠OBA = 30° + 30° = 60°

∴ ∠AOB = 180° - 60° = 120°

 MmnmÀ`m dVw©imH|$Ðmda Ho$cocm A§V[aH$ H$moZ 120° Amho.

∴ ∠ACB = 
120  = 60°

2
°

∴ ACB hm òUmam dVw©iI§S> Amho.

à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.à`ËZ H$am.
dVw©i I§S>mVrc H$moZ H$mQ>H$moZ Agë`mg H$m` KS>Vo? H$moUË`m àH$maMm

dVw©i I§S> Vwåhmg {_iVmo? AmH¥$Vr H$mT>m Am{U Ë`mMr H$maUo Úm?

Aä`mg - 13.2Aä`mg - 13.2Aä`mg - 13.2Aä`mg - 13.2Aä`mg - 13.2

1. BC = 7 go._r. B∠  = 75°Am{U AB + AC = 12 go._r. Agcocm ΔABC Mr aMZm H$am.
2. QR = 8 go._r.   ∠Q = 60° Am{U PQ − PR = 3.5 go._r. {ÌH$moU ΔPQR aMZm H$am.
3. {ÌµµH$moUΔ XYZ _Ü ò Y∠  = 30°, Z∠  = 60°Am{U XY + YZ + ZX = 10 go._r.Δ XYZ aMZm H$am.

A B7cm.

A B

Y X

7cm.
30° 30°

O

A B

Y X

7cm.
30° 30°

O

A B

C

Y X

60°

7cm.
30° 30°

O

X

AXB
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4. 7.5go._r. nm`m Agcocm Am{U Ë`mÀ`m H$U© Am{U BVa ~mOwMr ~oarO 15 go._r.
Agoc Va H$mQ>H$moZ {ÌH$moUmMr aMZm H$am.

5 . Imcrc H$moZmÀ`m _mnmdéZ Ë`m§Mr {Odm 5 go._r. AgVm Ë`mda dV©wi I§S>mMr aMZm
H$am. i. 90° ii. 45° iii. 120°

AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?AmnU H$m` MMm© Ho$cr?

1 . ŵ{_Vr` aMZm hr _moOnÅ>r Am{U d¥ÎmocIUr `m XmoZ CnH$aUmÀ`m gmhmæ`mZo
ŵ_rVr` AmH¥$Ë`m H$mT>Ê`mMr àUmcr Amho.

2 . Imcrc ŵ{_Vr` AmH¥$Ë`mMr aMZm Ë`mÀ`m {gÜXVodéZ H$am.
(VH$s©H$ {gÜXVm)
• {Xcoë`m aofmI§S>mMm c§~Xþ̂ mOH$
• {Xcoë`m H$moZmMm Xþ̂ mOH$
• {Xcoë`m {H$aUmÀ`m Ama§̂ q~Xþda 60° H$moZ H$mT>Uo.

3 . nm`m, AmYmaH$moZ Am{U BVa XmoZ ~mOw§Mr ~oarO {Xcr AgVm {ÌH$moUmMr aMZm H$aUo.

4 . nm`m, AmYmaH$moZ, Xwgè`m XmoZ ~mOw_Yrc \$aH$ {Xcm AgVm {ÌH$moUmMr aMZm H$aUo.

5 . n[a_rVr Am{U BVa XmoZ AmYma H$moZ {Xco AgVm {ÌH$moUmMr aMZm H$aUo.

6 . {Odm Am{U H$moZ {Xcm AgVm dVw©iI§S> H$mT>Uo.

    _|XþMm Ioi_|XþMm Ioi_|XþMm Ioi_|XþMm Ioi_|XþMm Ioi

AmH¥$VrV {H$Vr {ÌH$moU AmhoV?

(J{UVemók ‘Cevian’ À`m ñ_¥{VgmR>r Ho$drZ
gwÌ {c{hco Amho.)

(gwMZm: g_Om àË òH$ {eamoq~XþdéZ Ë`mÀ`m
{déÜX ~mOwg H$mT>cocm aofoMr g§»`m ‘n’ Amho)

•
•

••
•
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gm‘mÝ¶ kmZmcm JUZm ‘Ü¶o énm §Va H$aUo åhUOoM g§^mì¶Vm {gÜXm §V hm o¶gm‘mÝ¶ kmZmcm JUZm ‘Ü¶o énm §Va H$aUo åhUOoM g§^mì¶Vm {gÜXm §V hm o¶gm‘mÝ¶ kmZmcm JUZm ‘Ü¶o énm §Va H$aUo åhUOoM g§^mì¶Vm {gÜXm §V hm o¶gm‘mÝ¶ kmZmcm JUZm ‘Ü¶o énm §Va H$aUo åhUOoM g§^mì¶Vm {gÜXm §V hm o¶gm‘mÝ¶ kmZmcm JUZm ‘Ü¶o énm §Va H$aUo åhUOoM g§^mì¶Vm {gÜXm §V hm o¶
- Pierre-Simon Laplace

14.1 14.1 14.1 14.1 14.1 àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm

{gÜXþ Am{U {ddoH$ dJ© {‘Ì AmhoV. EH$m {Xder XþnmaMo OodU H$aVm§Zm Vo EH$‘oH$m§er
~mocco.

{gÕþw : {ddoH$,Vw AmO gm¶§H$mir H$m¶ H$aV Amho?
{ddoH$ : g§̂ dV: ‘r AmO ^maV {déÜX AmñQ´>{c¶mMm {H$H«o$Q> gm‘Zm nm{hco.
{gÕþ : ZmUo’$oH$ H$moU {OH§$co Ago Vwcm dmQ>V Amho?

{ddoH$ : XmoÝhr g§Km§Zm ZmUo’o$H$ {OH$Ê¶m§Mr g‘mZ g§Yr
Amho. Vw Kar {H$H«o$Q>Mm gm‘Zm nmhVmog H$m?

{gÕþ : ‘mÂ¶m Kar ‘cm {H$H«o$Q> nmhÊ¶mMr g§Yr Zmhr
Amho H$maU ‘mPm  T.V. ZmXþéñV Pmcocm Amho.

{ddoH$ : Amoh, Va ‘mÂ¶m Kar ¶o AmnU XmoKo {‘iwZ gm‘Zm
nmhþ

{gÕþ : ‘mPm J¥hnmR> nwU© Ho$ë¶mZ§Va ‘r ¶oB©Z
{ddoH$ : CÚm 2 Am°³Q>mo~a Amho. Jm§YrOrÀ¶m OÝ‘ {XdgmÀ¶m

{Z‘rÎmmZo Amnë¶mcm gwQ²Q>r amhUma Amho. åhUwZ Vw VwP J¥hnmR> CÚm H$m H$aV
Zmhrg?

{gÕþ : Zmhr, n{hco ‘r ‘mPo J¥hnmR> nwU© H$arZ Z§Va VwÂ¶m Kar ¶oB©Z
{ddoH$ : {R>H$ Amho.

darc g§^mfUmdéZ Imcrc {dYmZo {dMmamV KoD$.
g§̂ dVm: ‘r AmO ^maV {déÜX AmñQ́>rcr¶mMm {H$H«o$Q> gm‘Zm nm{hc.
‘mÂ¶m Kar ‘cm {H$H«o$Q> nmhÊ¶mMr g§Yr Zmhr Amho.
XmoÝhr g§KmZm ZmUo’o$H$ {OH§$Ê¶mMr g‘mZ g§Yr Amho.

¶oWo {ddoH$ Am{U {gÕþ {d{eï> d¥Îmm§VmMm g§Yr {df¶r ‘V R>adV AmhoV.

g§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vm
14
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~aoMem g§X^m©V AmnU Ago {dYmZ ~mocVmo Am{U AZw^dmMm dmna H$aVmo.
Am{U VH© ìXmao {ZU©¶ KoVmo.  CXmhaUmW© AmO AëhmXm¶H$ Am{U àH$m{eV {Xdg Amho. ‘r
AmO N>{Ì Z KoVm ~mhoa OmVmo.

VWmnr, KoVcocm {ZU©¶ gXm Amnë¶m AZwHw$c ZgVo. EH$ g§X^© {dMmamV KoD$,
nmdgmù¶mV ‘oar {Z¶‘rV nUo emioV aoZH$moQ> KoD$Z OmVo. Vr ~aoM {Xdg emioV aoZH$moQ>
Zocr. nU Vr emioV ¶oVm§Zm Am{U OmVm§Zm H$Yr nmD$g nS>cm Zmhr. VWmnr, EHo${Xder
Vr aoZH$moQ> Ý¶m¶mcm {dgacr Am{U Ë¶m {Xder ^anwa nmD$g nS>cm.

gmYmaUnUo CÝhmù¶mMr gwédmV ‘mM© ‘{hÊ¶mnmgwZ hmoVo, nU Ë¶m ‘{hÊ¶mV
EHo$ {Xder gm¶§H$mir ^anwa nmD$g  nS>cm. ‘oar gwX¡dr R>acr H$maU Vr XaamoOÀ¶m à‘mUo
Ë¶m {Xder nU N>Ìr Zocr hmoVr Am{U Vr {^Ocr Zmhr.

Aem àH$mao ^{dî¶mV KS>Umè¶m A§XmOmMm {ZU©¶ AmnU KoV AgVmo. åhUOoM,
KQ>Zm KS>Uma H$s Zmhr. darc XmoÝhr g§X^m©V, Ë¶m{Xder nmD$g nSVo H$s Zmhr ¶mMm A§XmO
‘oar H$aV hmoVr. Amnco {ZU©¶ H$Yr H$Yr ~aom~a AgVmV Am{U H$Yr H$Yr ZgVmV.
(H$m?)

Amnë¶m X¡ZXrZ {OdZmV ~aoMem Jmoï>tÀ¶m ‘mnUmdéZ H$mhr KQ>ZmÀ¶m KS>Ê¶mMo
qH$dm Zmhr KS>Ê¶mÀ¶m g§YrMo g§»¶m ‘mnU H$éZ à¶ËZ H$é.

AemàH$maMo ‘mnU Amnë¶mcm Mm§Jco gwairV nÜXVrZo {ZU©¶ KoÊ¶mg ‘XV
H$aVmV. H$mhr KS>Ê¶mÀ¶m {H$Vr g§Yr AmhoV. ho ‘m{hV H$aÊ¶mgmR>r AmnU g§^mì¶VmMm
Aä¶mg H$aV AmhmoV.

KS>Ê¶mÀ¶m g§Yr g§»¶oZo ‘moOÊ¶mAJmoXa AmnU darc g§X^m©{df¶r MMm© H$é ¶m.
V³Îm¶m {Xcoë¶m Imcrc nXmV dmnacoë¶mZm§ AmnU loUr XoD$. Imcrc V³Ë¶mMo {Z[aúmU
H$am.

nX g§Yr g§̂ mfUm IdéZ CXmhaUo
{ZpíMV H$mhr Var KSw>Z ¶m¶cm nm{hOo Jm§YrOr§Mm OÝ‘ {Xdg Am°³Q>m§o.2 cm Amho.
OmñV g§̂ mdZm ‘moR>çm g§YrZo H$mhr Var KS>oc {ddoH$ {H«$Ho$Q> Mm gm‘Zm nmhVmo.

g‘mZ g§̂ mdZm g‘mZ g§Yr Zo H$mhr Var KS>oc XmoÝhr g§K ZmUo’o$H$ qOHo$c.

H$‘r g§̂ mdZm H$‘r g§YrZo H$mhr Var KS>oc {H«$Ho$Q> gm‘Ê¶mÀ¶m {Xder {ddoH$
J¥hnmR> H$aoc.

Ae³¶ Ago H$mhr Var Oo KSw> eH$Uma Zmhr {gÜXþ Ë¶mÀ¶m Kar {H«$Ho$Q>Mm gm‘Zm nmhrc
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* ’$mgm hm ghm ~mOw Agcocm gVw§crV KZ Amho. Ë¶mÀ¶m àË¶oH$ ~mOwda EH$m Vo ghm ‘Yrc A§H$mMr IwU H$éZ AgVo. H$mhr doim g§»¶oÀ¶m {R>H$mUr qR>~m§Zr
IwU H$éZ AgVo.

ho H$amho H$amho H$amho H$amho H$am
1. AmJmoXaÀ¶m nmZmV {Xcoë¶m V³Ë¶mMo {Z[aúmU H$am Am{U àË¶oH$ nXmgmR>r BVa H$mhr

CXmhaUo Úm.
2. Imcrc {dYmZm§Zm H$‘r g§̂ mdZm, g‘mZ g§̂ mdZm, OmñV g§̂ mdZm ¶m‘Ü¶o dJuH$aU

H$am.
a) ’$mgo ’o$Hw$Z daÀ¶m ~mOwda 5 g§»¶m {‘idUo.
b) Zmoìh|~a ‘{hÊ¶mV Vw‘À¶m JmdmV W§S>r dmQ>Uo.
c) nwT>rc gm°H$a {díd MfH$ ñnY}V ^maV {OH$Uo.
d) ZmUo’o$H$ Ho$ë¶mZ§Va N>mnm (Head) qH$dm H$mQ>m (Tail) {‘i{dco
e) Vwåhr cm°Q>arMo {V[H$Q> {dH$V KoVco Am{U O°H$nm°Q> qOH$co.

14.214.214.214.214.2  g§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vm
14.2.1 14.2.1 14.2.1 14.2.1 14.2.1 A{Z~©§Y à¶moJ Am{U {ZînËVrA{Z~©§Y à¶moJ Am{U {ZînËVrA{Z~©§Y à¶moJ Am{U {ZînËVrA{Z~©§Y à¶moJ Am{U {ZînËVrA{Z~©§Y à¶moJ Am{U {ZînËVr

g§Yr ‘moOÊ¶mgmR>r AmnU g‘OÊ¶mgmR>r AmnU ZmUo’o$H$ H$aUo
MH«$mcm {’$a{dUo BË¶mXr gmaIo à¶moJ nma nmS>Vmo.

Ooìhm AmnU ZmUo’$oH$ H$aVmo, Amnë¶mH$S>o ’$º$ XmoZ {ZH$mc N>mnm
(Head) Am{U H$mQ>m (Tail) Mr e³¶Vm AgVo. g‘Om Vwåhr EH$m
{H«$Ho$Q> g§KmMo H$U©Yma Agoc Am{U Vw‘Mm {‘Ì Xþgè¶m {H«$Ho$Q> g§KmMm
H$U©Yma Agoc, Vwåhr ZmUo ’o$H$mc Va Vw‘Mm {‘Ì N>mnm qH$dm H$mQ>m
{ZdS>oc. ZmUo’o$H$Mm {ZU©¶ Vw‘À¶m hmVmV Agw eH$Vo H$m? Vwåhmcm
N>mnm qH$dm µH$mQ>m nm{hOo Agoc Vo Vwåhr {‘idw eH$Vm H$m? gd©
gmYmaU ZmÊ¶mV Vo e³¶ Zmhr Amho. Vwwåhmcm nm{hOo Agcocr g§Yr
{‘iw eH$Vo qH$dm {‘iw eH$V Zmhr. nU Vo Vwåhr gm§Jw eH$V Zmhr.
Aem ZmUo’o$H$ gma»¶m à¶moJmcm A{Z~©ÜX à¶moJ åhUVmV. Aem
n«¶moJmV, Amnë¶mcm AmJmoXaM {ZînÎmr ‘m{hV amhVmV. nU H$moUË¶m
doiocm {ZpíMV H$moUVr {ZînÎmr AgVo. Vo gm§Jw eH$V Zmhr. A{Z~©ÜX
à¶moJmMr {ZînÎmr g‘mZ g§Yr AgVo qH$dm ZgVo. ZmUo’o$H$ à¶moJmV
N>mnm (Head) qH$dm H$mQ>m (Tail) Aem XmoZ {ZînËVr Mr e³¶Vm AgVo.

MH«$ Bl
ue

Bl
ue

Blue

Red

Red

Green

YellowRed

Red
Red

Green

Green

  

(‘mM© ‘{hÊ¶mV nmD$g nS>Uo) {S>g|~aÀ¶m eodQ>À¶m
AmR>dS>çmV W§S>r OmñV AgUo

g‘mZ g§§Yr

(ZmUo’$oH$)
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A B

C

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

1. Oa Vwåhr ñHw$Q>a Mmcw H$aÊ¶mMm à¶ËZ Ho$cm Va H$moUË¶m
{ZînÎË¶m§Mr e³¶Vm Amho?

2. Oa Vwåhr ’$mgo ’$Ho$co, Va ghm e³¶ {ZînÎmr H$moUVo AmhoV?
3. XmI{dcoë¶m MH«$mcm Ooìhm Vwåhr {’$adVm Va e³¶ {ZînÎmr

H$moUË¶m AmhoV?
(¶oWo {ZînÎmr åhUOo N>S>r OoWo Wm§~oc Ago e³¶ dVw©iI§S>
hmo¶)

4. doJdoJù¶m a§JmMo (nm§T>am,cmc, {Zim, H$aS>m Am{U {ndim)
nmM gmaIo ~m°c Vw‘À¶m Odi Agcoë¶m nmÌmV AmhoV.
Vwåhr S>moio ~§X H$éZ Ë¶mVrc EH$ ~m°c H$mT>cm. Vwåhmcm
{‘iV Agcoë¶m e³¶ {ZînVrMr ¶mXr V¶ma H$am.

{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.
’$mgo ’o$H$Ê¶m‘Ü¶o,

• n[hë¶m IoS>miwcm ’$mñ¶mÀ¶m daÀ¶m ~mOwda (top face)ghm
¶oÊ¶mMr ‘moR>r g§Yr Amho H$m?

• Ë¶mZ§Va IoiV Agcoë¶m Xþgè¶m IoS>miwcm daÀ¶m ~mOwda
(top face) ghm ¶oÊ¶mMr H$‘r g§Yr Amho H$m?

• g‘Om Xþgè¶m IoS>miwcm g‘moaÀ¶m ~mOwda ghm {‘imco. ¶mMm AW© {Vgè¶m IoS>miwcm
g‘moaÀ¶m ~mOwda ghm {‘iÊ¶mMr g§Yr Zmhr Amho H$m?

14.2.2 14.2.2 14.2.2 14.2.2 14.2.2 g‘mZ g§YrMo {ZînÎmrg‘mZ g§YrMo {ZînÎmrg‘mZ g§YrMo {ZînÎmrg‘mZ g§YrMo {ZînÎmrg‘mZ g§YrMo {ZînÎmr

Ooìhm AmnU ZmUo’o$H$ H$aVmo qH$dm ’$mgm ’o$H$Vmo, Voìhm AmnU Ago J¥hrV YaVmo H$s,
ZmUo Am{U ’$mgm AZwHw$c Am{U Ag‘Vmoc Amho. åhUOoM àË¶oH$ ZmUo’o$H$ Am{U ’$mgm
’o$H$Ê¶mV gd© e³¶Vm§Mr g‘mZ g§Yr AgVo. AmnU ~aoM doi à¶moJ H$aVmo Am{U {Z[aúmU
Jmoim H$aVmo.Jmoim Ho$coë¶m ‘m{hVr dmna H$éZ, {d{eï> KSÊ¶mgmR>r g§YrMm ‘mnU AmnU
‘m{hV H$aVmo.

ZmUo H$mhr doim ZmUo’o$H$ Ho$cm Am{U àË¶oH$ doim Amnë¶mcm N>mnm qH$dm H$mQ>m {‘iVo.
{ZH$mc nÌmH$S>o nhm {VWo OoWo AmnU dmT>Umè¶m ZmUo’o$H$Mr ‘m{hVr R>odcr Amho.
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50     22    28
  

60    26    34
   

70 ...... 30 ...... 40

80 ...... 36 ...... 44

90 ...... 42 ...... 48

100 ...... 48 ...... 52

darc V³Ë¶mdéZ Amnë¶mcm Ago {Z[aúmUmg ¶oVo H$s, ZmUo’o$H$Mr g§»¶m Og Oer
dmT>V OmB©c. Vg Ver N>mnm Am{U H$mQ>m Mr g§»¶m EH$‘oH$m§À¶m Odi ¶oVo.

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

Vº$¶mV XmI{dcoë¶m g§»¶m n«‘mUo ZmUo’o$H$ H$am Am{U Vwåhmcm Oo {Xgoc Ë¶mMr
Vº$¶mV Zm|X H$am.

10

20

30

40

50

Og Oer ZmUo’o$H$Mr g§»¶m dmT>V OmB©c, H$m¶ KS>Vo?
’$m§go ~è¶mM doim ’o$H$Ê¶mgmR>r gwÜXm ho H$am. Am{U {Z[aúmU H$am.

ZmUo’o$H$
Mr g§»¶m

VmioMr IwU
(H$mQ>m)

N>mnm (Heads)
Mr g§»¶m

VmioMr IwU
(N>mnm)

H$mQ>m(Tail) Mr
g§»¶m

ZmUo’o$H$ Mr g§»¶m N>mnm(Heads)Mr g§»¶m H$mQ>m(Tail) Mr g§»¶m
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1 2 3 4 5 6

25 4 3 9 3 3 3

50 9 5 12 9 8 7

75 14 10 16 12 10 13

100 17 19 19 16 13 16

125 25 20 24 18 16 22

150 28 24 28 23 21 26

175 31 30 33 27 26 28

200 34 34 36 30 32 34

225 37 38 40 34 38 38

250 40 40 43 40 43 44

 275 44 41 47 47 47 49

300 48 47 49 52 52 52

darc V³Ë¶mdéZ, Ogo Ogo ’$mgo ’$oH$Ê¶mMr g§»¶m dmT>oc Vgo Vgo ghm {ZînËVr n¡H$s
àË¶oH$mMr g§»¶m Odi Odi EH$‘oH$m§Mo Odi ¶oVo. ho nwamdm Amho.

darc XmoZ à¶moJmdéZ AmnU Ago åhUw eH$Vmo H$s, à¶moJmÀ¶m doJdoJù¶m {ZînÎmr
g‘mZ g§YrMo AmhoV. ¶m AW©, àË¶oH$ {ZînÎmr KS>Ê¶mMo g‘mZ g§Yr Amho.

14.2.314.2.314.2.314.2.314.2.3 à¶ËZ Am{U KQ>Zmà¶ËZ Am{U KQ>Zmà¶ËZ Am{U KQ>Zmà¶ËZ Am{U KQ>Zmà¶ËZ Am{U KQ>Zm
darc à¶moJm ‘Ü¶o, àË¶oH$ ZmUo’o$H$ Am{U ’$mgmÀ¶m àË¶oH$ doir ’o$H$Uo ho à¶ËZ qH$dm

A{Z~©ÜX à¶ËZ Amho.
’$mgo ’o$H$Ê¶mMm à¶ËZ {dMmamV KoD$.
g‘moaÀ¶m ~mOwda( top face)5 noúmm ‘moR>r g§»¶m ¶oUmè¶m e³¶ {ZînÎmr {H$Vr Amho?
Vo EH$M Amho.(åhUOoM 6)
g‘moaÀ¶m ~mOwda g‘g§»¶m ¶oÊ¶mÀ¶m {H$Vr e³¶ {ZînÎmr AmhoV?
Vo {VZ {ZînËVr AmhoV.( 2,4 Am{U 6)
Aem àH$mao, {deof {ZînÎmr qH$dm {doeof {ZînÎmrÀ¶m g‘whmZo KQ>Zm ~ZVmV.
g‘moaÀ¶m ~mOwda 5 noúmm OmñV g§»¶m {‘idUo Am{U g‘ g§»¶m {‘idUo ho darc

à¶ËZ XmoZ KQ>Zm AmhoV. KQ>Zmcm EH$m {ZînËVrMr Amdí¶H$Vm Zmhr. nU A{Z~©ÜX à¶moJm§Zm
n«Ë¶oH$ {ZînÎmr ho EH$ KQ>Zm Amho.

’$mgo ’o$H$Ê¶mMr
g§»¶m

àË¶oH$ {ZînÎmr KS>Ê¶mMr g§»¶m
(åhUOoM ’$m§gmÀ¶m g‘moaÀ¶m ~mOwda g§»¶m àH$Q> hmoUo)

SCERT T
ELA

NGANA



dJ© 9 dm J{UV298
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¶oWo Amnë¶mcm KQ>Zm§Mr ‘wc ŵV H$ënZm g‘Ocr Amho. KQ>Zm da ¶mnoúmm OmñV ‘m{hVr
nwT>À¶m dJm©V {eHw$ ¶m.
14.2.414.2.414.2.414.2.414.2.4 g§Yrer g§^mì¶Vmcm OmoS>g§Yrer g§^mì¶Vmcm OmoS>g§Yrer g§^mì¶Vmcm OmoS>g§Yrer g§^mì¶Vmcm OmoS>g§Yrer g§^mì¶Vmcm OmoS>

ZmUo’o$H$ ¶m à¶moJmMm {dMma KoD$. H$moUË¶m {ZînÎmr AmhoV? VoWo N>mnm qH$dm H$mQ>m Ago
XmoZ {ZînÎmr AmhoV Oo g‘mZ g§̂ mdZoMo Amho.

N>mnm {‘i{dÊ¶mÀ¶m {H$Vr g§Yr AmhoV?

XmoZ e³¶ {ZînÎmr n¡H$s Vo EH$ Amho. åhUOoM 1
2
. Xþgè¶m eãXmV Ooìhm EH$mdoi ZmUo

’o$H$ H$aVmo Voìhm N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm 1
2
AgVo. Ago ì¶º$ H$é eH$Vmo. Oo Imcrc

à‘mUo Xe©{dco OmVo.

P(H) = 
1
2

 = 0.5 qH$dm 50%

H$mQ>m {‘i{dÊ¶mÀ¶m {H$Vr g§Yr AmhoV?
AmVm, ’$mgo ’o$H$Ê¶mMo CXmhaU ¿¶m. EH$Xm ’$mgo ’o$H$Ê¶m‘Ü¶o H$moUË¶m e³¶ {ZînÎmr

AmhoV? ¶oWo  1,2,3,4,5qH$dm 6 Ago ghm g‘mZ g§̂ mdZm AmhoV.
g‘moaÀ¶m ~mOwda {df‘ g§»¶m ¶oÊ¶mMr g§̂ mì¶Vm {H$Vr Amho?

EHw$U e³¶ ghm {ZînÎmr n¡H$s 1,3, qH$dm 5 ho {VZ {ZînÎmr ¶oVmV. Vo 3
6

 qH$dm 1
2

‘A’ KQ>ZmMo g§̂ mì¶VogmR>r AmnU gwÌ {chþ eH$Vmo.

P(A) =

H$mhr CXmhaUo nmhþ ¶m.
CXmhaU 1: Oa XmoZ gmaIo ZmUo EH$XmM ZmUo ’o$H$ Ho$co Va ‘m{hV H$am. (a) e³¶ {ZînÎmr (b)
EHw$U {ZînËVrMr g§»¶m (c) XmoZ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm(d) H$‘rV H$‘r EH$ N>mnm
{‘i{dÊ¶mMr g§̂ mì¶Vm(e) EH$hr N>mnm Z ¶oÊ¶mMr g§̂ mì¶Vm (f) ’$º$ EH$ N>mnm {‘i{dÊ¶mMr
g§̂ mì¶Vm.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ : (a) e³¶ {ZînÎmr

ZmUoZmUoZmUoZmUoZmUo 1 ZmUoZmUoZmUoZmUoZmUo 2
N>mnm N>mnm
N>mnm H$mQ>m
H$mQ>m N>mnm
H$mQ>m H$mQ>m

KQ>Zm A gmR>r AZwHw$c {ZînÎmr g§»¶m
EHw$U e³¶ {ZînÎmrMr g§»¶m
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b) EHw$U e³¶ {ZînÎmr Mr g§»¶m 4
c) XmoZ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm

=  =   
1
4

d) H$‘rV H$‘r EH$ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm  = 
3
4

(H$‘rV H$‘r EH$ N>mnm åhUOo EH$ N>mnm qH$dm EH$noúmm OmñV doiog {‘i{dUo)

e) N>mnm Z {‘i{dÊ¶mMr g§̂ mì¶Vm   = 
1
4 .

f) ’$º$ EH$ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm = 
2 1
4 2
= .

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

1. Oa VrZ ZmUo EH$mM doir ZmUo’o$H$ H$oco Va Ë`m§Mo {ZînÎmr {chm.
a) gd© e³¶ {ZînVr
b) e³¶ {ZînVrMr g§»¶m
c) H$‘rV H$‘r EH$ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm ‘m{hV H$aUo

(EH$ qH$dm EH$noúmm OmñV N>mnm {‘iUo)
d) XmoZ N>mnm {‘i{dÊ¶mMr g§̂ mì¶Vm ‘m{hV H$aUo

(XmoZ qH$dm XmoZnoúmm H$‘r N>mnm {‘iUo.)
e) H$mQ>m Z {‘i{dÊ¶mMo g§̂ mì¶Vm ‘m{hV H$am.

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU 2 : (a) Ooìhm EH$ ’$mgo ’o$H$co AgVm, g‘moaÀ¶m ~mOwda àË¶oH$ g§»¶m ¶oÊ¶mMr
g§̂ mì¶Vm ‘m{hV H$am Am{U V³Ë¶mV {chm. (b) gd© {ZînÎmrÀ¶m g§̂ mì¶VmMr ~oarO H$am.
gmoS>dUwH$ : (a) ghm e³¶Vm n¡H$s ’$º$ 4 hr g§»¶m g‘moaÀ¶m ~mOwda ¶oVo. åhþUZ g§̂ mì¶Vm
1/6. ¶mM à‘mUo Cacoë¶mgmR>r AmnU Vº$m ^é ¶m.

{ZînÎmr 1  2 3   4  5   6

g§̂ mì¶Vm (P)  1/6

XmoZ N>mnm ¶oÊ¶mMo AZwHw$c {ZînÎmrMr g§»¶m
EHw$U e³¶ {ZînÎmrMr g§»¶m
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(b) gd© g§̂ mì¶VmMr ~oarO
P(1) +  P(2) +  P(3) + P(4)+ P(5) +  P(6)

= 
1
6  + 

1
6  + 

1
6  + 

1
6  + 

1
6  + 

1
6  = 1

¶mcm AmnU gm‘mÝ¶rH$aU H$é eH$Vmo.
A{Z~©ÜX à¶moJmMo gd© {ZînÎmrÀ¶m g§̂ mì¶VoMr ~oarO Ho$ìhm§§hr EH$ AgVo.

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

      Ooìhm EH$ ’$mgo EH$Xm ’o$H$co OmVo. Va àË¶oH$ KQ>ZmMr g§̂ mì¶Vm ‘m{hV H$am.

KQ>Zm AZwH$wc AZwHw$c  EHw$U e³¶   g§̂ mì¶Vm =
{ZînÎmr(s) {ZînÎmrMr  e³¶ {ZînÎmrMr

g§»¶m(s) {ZînÎmr EHw$U
g§»¶m

5 1 1, 2, 3, 4, 6 1/6
5 and 6

AZwHw$c {ZînÎmrMr g§»¶m
EHw$U e³¶ {ZînÎmrMr g§»¶m

g‘moaÀ¶m ~mOwda
5 hr g §»¶m
{‘i{dUo
g‘moaÀ¶m ~mOw da

3 noúmm ‘moR>r
g§»¶m {‘i{dUo

g‘moaÀ¶m ~mOwda
‘wi g§»¶m
{‘i{dUo

g‘moaÀ¶m ~mOw da
5 noúmm H$‘r
g§»¶m {‘i{dUo
g‘moaÀ¶m ~mOw da
6 À¶m Ad¶dm§Mr
g§»¶m {‘i{dUo

g‘moaÀ¶m ~mOw da
7 noúmm ‘moR>r
g§»¶m {‘i{dUo

g‘moaÀ¶m ~mOw da
3 Mo JwUH$ g§»¶m

{‘i{dUo
g‘moaÀ¶m ~mOw da
6 qH$dm 6 noúmm
chmZ g§»¶m
{‘i{dUo
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  Vwåhr {Z[aúmU H$é eH$Vm.
     KQ>Zm hr g§̂ mì¶Vm Ho$ìhm§hr 0 Am{U 1 À¶m ‘YmV AgVo. (0 Am{U 1 cm YéZ)
                    0 < KQ>ZmMr g§̂ mì¶Vm  < 1

a) KQ>Zm Mr {ZpíMV g§̂ mì¶Vm=1
         b)   KQ>Zm Mr Ae³¶ g§̂ mì¶Vm=0

14.2.5  14.2.5  14.2.5  14.2.5  14.2.5  Vw‘À¶m ñdV:Mo à¶moJ Am¶mo{OV H$aUo.Vw‘À¶m ñdV:Mo à¶moJ Am¶mo{OV H$aUo.Vw‘À¶m ñdV:Mo à¶moJ Am¶mo{OV H$aUo.Vw‘À¶m ñdV:Mo à¶moJ Am¶mo{OV H$aUo.Vw‘À¶m ñdV:Mo à¶moJ Am¶mo{OV H$aUo.

1.  àË¶oH$ 3-4 {dÚmÏ¶mªÀ¶m JQ>mV AmnU ¶oWo H$m‘ H$é. àË¶oH$ JQ> gmaIr ‘wÐm Am{U
gma»¶mM àH$maMr ZmUr KoB©c. àË¶oH$ JQ>mV EH$ {dÚmWr© 20 doim ZmUo’o$H$ H$aoc
Am{U ‘m{hVrMr Zm|X H$aoc. gd© JQ>m§Mr ‘m{hVr Imcrc V³Ë¶mV ^am¶Mr ( V³Ë¶mV
CXmhaU XmIdcoco Amho)

JQ> ZmUo’o$H$ Mr JQ>mMr N>mnm Mr N>mnm Mr g§{MV N>mnm g§{MV H$mQ>m
g§»¶m g§»¶m g§{MV g§»¶m g§{MV g§»¶mEHw$U ZmUo’o$H$ g§»¶m EHw$U ZmUo’o$H$ g§»¶m

(1) (2) (3) (4) (5) (6) (7)

1 20 20 7 7
7
20

20 7 13
20 20
−

−

2 20 40 14 21
21
40

40 21 19
40 40
−

=

3 20 60

4 20 80

5 20 100

6 ..... ....

7 .... ....

Ooìhm ZmUo’o$H$Mr EHw$U g§»¶m dmT>oc Voìhm 6 Am{U 7 ‘Yrc AnwUmªH$mÀ¶m qH$‘Vr
{df¶r H$m¶ KS>Vo? N>mnm Am{U H$mQ>m {‘i{dÊ¶mMr g§̂ mì¶VmMr qH$‘V EH$‘oH$m§À¶m
Odi ¶oV AmhoV Ago Vwwåhmcm {XgV Amho H$m?

2. ¶m H¥$VrV gwÜXm AmnU 3-4 {dÚmÏ¶mªÀ¶m JQ>mV H$m¶© H$é eH$Vmo. àË¶oH$ JQ>mV EH$
{dÚmÏmu 30 doim ’$mgm ’o$H$c. BVa {dÚmÏmu Ë¶m ‘m{hVrMr Zm|X Imcrc V³Ë¶mV
H$aoc. gd© JQ>m§Zr gma»¶m àH$maMm ’$mgm dmnamdo.SCERT T
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 ’$mgo ’o$H$Ê¶mÀ¶m ¶m {ZînÎmr {H$Ë¶oH$Xm Amë¶m
doim 1 2 3 4 5 6

30

gd© JQ>mÀ¶m ‘m{hVrMm dmna H$éZ Imcrc Vº$m nwU© H$am.

(1) (2) (3) (4)

1st

1st+ 2nd

1st+2nd+3rd

1st + 2nd + 3rd + 4th

1st + 2nd + 3rd + 4th  + 5th

’$mgo ’o$H$Ê¶mÀ¶m g§»¶m dmT>ë¶m Va Vw‘À¶m H$m¶ {Z[aúmUmg Amco? ñV§̂ (4) ‘Yrc

AnwUmªH$ 1
6 À¶m Odi ¶oV AmhoV. darc n«¶moJ 1 {ZînÎmr ¶oÊ¶mgmR>r H$oco. 2 Am{U 5

{ZînËVr ¶oÊ¶mgmR>r AgoM gmaIo VnmgUr H$am.
ñV§̂  (4) ‘Ü¶o Vwåhr {‘idcoë¶m AnwUmªH$ qH$‘Vr {df¶r Vwåhr H$moUVm {ZîH$f© H$mTw>

eH$mc? ’$mgo ’o$H$ë¶mda 1,2 Am{U 5 g§»¶m {‘idÊ¶mÀ¶m g§̂ mì¶Vm§er Ë¶mMr VwcZm H$am.
3. Oa XmoZ ZmUo AmnU EH$mM doir ZmUo’o$H$ Ho$co Va H$m¶ KS>Vo? XmoÝhr ZmUo EH$Va

N>mnm ZmhrVa H$mQ>m qH$dm EH$ N>mnm Am{U Xþgao H$mQ>m XmIdoc. ¶m VrÝhr KS>Ê¶mMr
g§̂ mì¶Vm gmaIr Amho. ho JQ> H¥$Vr H$aVm§Zm ¶m {df¶r {dMma H$am.
àË¶oH$ JQ>mV 4 {dÚmWu KoD$Z dJm©cm JQ>m‘Ü¶o {d^mJm. n«Ë¶oH$ JQ>mcm XmoZ ZmUo

Úm. ZmÊ¶mMr gmaIr ‘wÐm Am{U ZmÊ¶mMm gmaIm n«H$ma AgÊ¶mMr Amdí¶H$Vm Amho.
àË¶oH$ JQ> XmoÝhr ZmUr EH$mM doir 20 doim ZmUo’o$H$ H$amdo Am{U [Z[aúmUmMr Zm|X
V³Ë¶mV H$am.

20

JQ>(S)
1 hr g§»¶m
Amcoë¶m doim

’$mgm
’o$H$Ê¶mÀ¶m
EHw$U doim

1 hr g§»¶m Amcoë¶m doim
’$mgm ’o$H$Ê¶mÀ¶m EHw$U doim

XmoZ ZmUo ZmUo’o$H$
Ho$coë¶m  doim

N>mnm Z Amcoë¶m
doimMr g§»¶m

EH$ N>mnm Amcoë¶m
doim

XmoZ N>mnm Amcoë¶m
doimSCERT T
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gd© JQ>m§Zr AmVm g§{MV Vº$m V¶ma H$am

1st

1st + 2nd

1st + 2nd + 3rd

1st + 2nd + 3rd + 4th

.... .... ....

N>mnm Z Amcoë¶m doimer XmoZ doim ZmUo’o$H$ Ho$coë¶m doim§Mm JwUmoÎma AmVm
Amnë¶mcm ‘m{hV H$am¶Mo Amho. EH$ N>mnm Am{U XmoZ N>mnm KQ>ZmgmR>r gwÜXm AgoM H$am.

Imcrc Vº$m ^am.

            (1) (2) (3) (4)

JQ> 1 st

JQ> 1 + 2 nd

JQ> 1 + 2 + 3 rd

JQ> 1 + 2 + 3 + 4 th

.... .... ....

ZmUo’o$H$Mr g§»¶m Oer dmT>oc ñV§̂  2,3 Am{U 4 ‘Yrc qH$‘Vr AZwH«$‘o 0.25, 0.5
Am{U 0.25 Odi Odi nmohMoc.

CXmhaU-3: EH$ MH«$ cm 1000 doim {’$a{dco Am{U {ZînÎmrMr dma§dmaVm Imcrc V³Ë¶mV
Zm|X Ho$cr.

{ZînÎmr cmc Zma§Jr Om§̂ im {ndim {hadm
dma§dmaVm 185 195 210 206 204

‘m{hV H$am (a) MH«$mV Vwåhr nm{hcoë¶m e³¶ {ZînÎmrMr ¶mXr H$am. (b) àË¶oH$ KQ>ZmMr
g§̂ mì¶Vm ‘moOUr H$am.(c) àË¶|H$ {ZînÎmrMo MH«$ {’$acoë¶m EHw$U doimer JwUmoÎma ‘m{hV H$am.
(Vº$m dmnam)

JQ>(S)
2 ZmUo ZmUo’o$Ho$
Ho$coë¶m doimMr

g§»¶m

N>mnm Z
Amcoë¶m doim

EH$ N>mnm
Amcoë¶m doim

XmoZ N>mnm
Amcoë¶m doim

JQ>(S)
N>mnm Zgcoë¶m doim
EHw$U ZmUo’o$H$À¶m doim

EH$ N>mnm Amcoë¶m doim
EHw$U ZmUo’o$H$À¶m doim

XmoZ N>mnm Amcoë¶m doim
 EHw$U ZmUo’o$H$À¶m doim
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gmoS>dUwH$:
 (a) e³¶ {ZînÎmr 5 AmhoV. Vo cmc, Zm§aJr, Om§̂ im, {ndim,
Am{U {hadm hmoV. ¶oWo MH«$mV 5 hr a§JmZr gmaIr OmJm ì¶mncocr
Amho. Vo gd© g‘mZ g§YrMo AmhoV.

(b) àË¶oH$ KQ>ZoÀ¶m g§̂ mì¶VoMr ‘moOUr

P(cmc) =

= 
1
5   = 0.2.

¶mM à‘mUo
P(Zma§Jr), P(Om§̂ im), P({ndim) Am{U P({hadm) Mr gwÜXm  

1
5  qH$dm 0.2 Amho.

(c) à¶moJmdéZ V³Ë¶mV Zm|X Ho$cocr dma§dmaVm

cmcMo JwUmoÎma =

         =  =
185 0.185

1000
¶mM à‘mUo Zm§aJr, Om§̂ im, {ndim Am{U {hadm gmR>r g§~§YrV JwUmoÎma AZwH«$‘o

0.195, 0.210,  0.206 Am{U 0. 204 Ago AmnU ‘m{hV H$é eH$Vmo.
àË¶oH$ JwUmoÎmamMo A§XmOo AmnU (b)‘Ü¶o {‘i{dcoë¶m g§̂ mì¶VoÀ¶m EdoT>o Amho. [åhUOoM

à¶moJ H$aÊ¶mÀ¶m AJmoXa]
CXmhaU-4: EH$m {gZo‘m KamV {gZo‘m nmh¶mcm Amcoë¶m (àoúmH$) cmoH$m§Mo d¶ Imcrc
Vº$¶mV {Xcoco Amho. àË¶oH$ ì¶º$scm EH$ H«$‘ g§»¶m {Xcocr Amho. ~úmrgmgmR>r Ë¶m {Xcoë¶m
H«$‘ g§»¶oVwZ EH$ g§»¶oMr A{Z~©ÜX {ZdS> H$aÊ¶mV Amcr.  Va AmVm àË¶oH$ KQ>ZmÀ¶m
g§̂ mì¶VoMr ‘m{hV H$am.

d¶d¶d¶d¶d¶ nwéfnwéfnwéfnwéfnwéf órórórórór

 2dfm©À¶m AmVrc 3 5

3 - 10 df© 24 35

11 - 16 df© 42 53

17 - 40 df© 121 97

41- 60 df© 51 43

 60À¶m daMo 18 13

EHw$U àoúmH$m§Mr g§»¶m : 505

Red

G
re

en

Orange
Purple

Yellow

cmc Mr AZwHw$c {ZînÎmr

e³¶ {ZînÎmrMr EHw$U g§»¶m

darc à¶moJmV cmc À¶m {ZînÎmrMr g§»¶m

MH«$cm {’$adcoë¶m doimMr g§»¶m
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Imcr {Xcoë¶m àË¶oH$ KQ>ZmMo g§̂ mì¶Vm ‘m{hV H$am.
gmoS>dUwH$:

a) 10 df© qH$dm Ë¶mÀ¶m noúmm H$‘r d¶ Agcoë¶m àoúmH$m§Mr g§̂ mì¶Vm
10 df© qH$dm Ë¶mÀ¶m noúmm H$‘r d¶ Agcoco àoúmH$ = 24 + 35 + 5 + 3 = 67

EHw$U cmoH$m§Mr g§»¶m = 505

P(àoúmm§H$mMo d¶ < 10 df© ) = 
67
505

b) 16 df© qH$dm Ë¶mÀ¶m noúmm H$‘r d¶ Agcoë¶m ór àoúmH$m§Mr g§̂ mì¶Vm
16 df© qH$dm Ë¶mÀ¶m noúmm H$‘r d¶ Agcoco ór àoúmH = 53 + 35 + 5 = 93
P(ór àoúmm§H$mMo d¶  < 16 df© ) =  93/505

c) 17 df© qH$dm Ë¶mÀ¶m noúmm OmñV d¶ Agcoë¶m nwwéf àoúmH$m§Mr g§̂ mì¶Vm
17 df© qH$dm Ë¶mÀ¶m noúmm OmñV d¶ Agcoco nwéf àoúmH = 121 + 51 + 18 = 190

P(nwéf àoúmm§H$mMo d¶ > 17 df© ) = 
190
505  =  

38
101

d) 40 df© d¶mÀ¶m daÀ¶m àoúmH$m§Mr g§̂ mì¶Vm
40 df© d¶mÀ¶m daMo àoúmH$ = 51+43+18+ 13 = 125

P(àoúmm§H$mMo d¶ > 40  df© ) = 
125
505  = 

25
101

e) {gZo‘m nmhUmè¶m ì¶º$s‘Ü¶o nwéf àoúmH$ ZgÊ¶mMr g§̂ mì¶Vm
nwéf Zgcoco àoúmH$m§Mr g§»¶m = 5 + 35 + 53 + 97 + 43 + 13 = 246

         P(nwéf Zgcoë¶m àoúmH$mMr g§»¶m) = 
246
505

CXmhaU-5: AmH¥$VrV XmI{dë¶m à‘mUo, 1 go.‘r.
2 go.‘r. Am{U 3 go.‘r.{ÌÁ¶m Agcoë¶m EH$ H|$Ðr¶
dVw©i ho S>mQ>©> ~moS>© da AmhoV. {VZ hr dVw©imda S>mQ©
‘maÊ¶mMr g‘mZ g§Yr Amho.

Va A úmoÌmda S>mQ>© ‘maÊ¶mMr g§̂ mì¶Vm ‘m{hV
H$am. (~mhoarc [äJ)
gmoS>dUwH$: ¶oWoAúmoÌmda S>mQ>© ‘maUo ho EH$ KQ>Zm Amho.
3 go.‘r. Agcoë¶m dVw©imH$ma úmoÌmMo EHw$U úmoÌ’$i

= 2(3)π
Dart
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  A dVw©imH$ma úmoÌmMo úmoÌ’$i (åhUOoM A[äJ) =  2(3)π −  2(2)π

S>mQ>© ~moS>©da  A úmoÌ‘Ü¶o S>mQ>© ‘maÊ¶mMr g§̂ mì¶Vm

P(A) =

=  
2 2

2
(3) (2)

(3)
π − π

π

=  
9 4

9
π − π

π

       
5
9 =  0.556

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

CXmhaU 5 ‘Ü¶o {Xcoë¶m AmH¥$Vr déZ
1.  B dVw©imH$ma úmoÌm‘Ü¶o S>mQ>© ‘maÊ¶mMr g§̂ mì¶Vm ‘m{hV H$am(åhUOoM [äJ B).

2.  C dVw©imH$ma úmoÌm‘Ü¶o S>mQ>© ‘maÊ¶mMr g§̂ mì¶VoMr Q>̧ o$dmar JUZm Z H$aVm ‘m{hV
H$am. (åhUOoM [äJ C).

14.3 14.3 14.3 14.3 14.3 X¡Z§{XZ {OdZmV g§^mì¶VmMm dmnaX¡Z§{XZ {OdZmV g§^mì¶VmMm dmnaX¡Z§{XZ {OdZmV g§^mì¶VmMm dmnaX¡Z§{XZ {OdZmV g§^mì¶VmMm dmnaX¡Z§{XZ {OdZmV g§^mì¶VmMm dmna

l ‘mJrc ~aoM dfm©nmgwZ Jmoim Ho$coë¶m ‘m{hVrMo {Z[aúmU H$éZ hdm‘mZ {d^mJ
hdm‘mZmMm A§XmO cmdVmo.

l {d‘m hám R>a{dÊ¶mgmR>r {d‘m H§$nZr AnKmVmV O»‘r hmoUmao cmoH$ qH$dm ‘aUmè¶m§Mr
g§§̂ mì¶VmMr JUZm H$aVo.

l {ZdS>UwH$ Pmë¶mZ§Va“E³PrQ> nomc”  KoVë¶m
OmVo. ¶m ‘Ü¶o ‘V Q>mH$coë¶m cmoH$m§Zm
{dMmaë¶m OmVo Vo Ho$mUË¶m númmcm ‘V
Ho$co. ¶mdéZ àË¶oH$ C‘oXdmamÀ¶m
qOH$Ê¶mÀ¶m g§YrMr H$ënZm ¶oVo Am{U
Ë¶mdéZ A§XmO ~Zdcm OmVmo.

AmR>dU R>odm
dVw©imMo úmoÌ’$i π 2r Amho
[äJMo úmoÌ’$i = π − π2 2R r

A dVw©imH$ma úmoÌmMo úmoÌ’$i

EHw$U úmoÌ’$i
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Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1

1. ’$mñ¶mcm 1 Vo 6 g§»¶m {chþZ Agcoco ghm ~mOw AgVmV. Vo ’o$H$ë¶mZ§Va
g‘moaÀ¶m ~mOwda Or g§»¶m ¶oVo Ë¶mMr Zm|X Ho$cr. Ooìhm EH$ A{Z~©ÜX
à¶ËZ åhUwZ g‘Oco.
   a) e³¶ {ZînÎmr H$moUË¶m AmhoV?

    b) Vo gd© g‘mZ g§YrMo AmhoV H$m? H$m?
    c) g‘moaÀ¶m ~mOwda g§¶wº$ g§»¶m ¶oÊ¶mMr g§^mì¶Vm ‘m{hV H$am.

2. EH$ ZmUo e§̂ a ZmUo’o$H$ H$oco Am{U Imcrc {ZînÎmrMr Zm|X Ho$cr.
à¶moJmdéZ, N>mnm:45 doim, H$mQ>m:55 doim

a) àË¶oH$ {ZînÎmrMr g§̂ mì¶Vm JUZm H$am.
b)  gd© {ZînÎmrÀ¶m g§^mì¶VoMr ~oarO ‘m{hV H$am.

3.   AmH¥$VrV XmI{dë¶m à‘mUo MH«$mV Mma a§J AmhoV. Ooìhm§ ho EH$Xm {’$adco Va ‘m{hV
 H$am
   a) N>S>r H$moUË¶m a§Jmda Wm§~Ê¶mMr OmñV g§̂ mdZm Amho?

b) N>S>r H$moUË¶m a§Jmda Wm§~Ê¶mMr H$‘r g§^mdZm Amho?
c) N>S>r H$moUË¶m a§Jmda Wm§~Ê¶mMr g‘mZ g§̂ mdZm Amho?
d) N>S>r nm§T>è¶m a§Jmda Wm§~Ê¶mMr {H$Vr g§Yr Amho?
e) Agm H$moUVm a§Jm Amho H$m Á¶mda N>S>r {ZpíMV Wm§~oc?

4. EH$m {ne{dV nmM {haì¶m H$m§MoÀ¶m JmoQ>çm, 3 {Zù¶m H$m§MoÀ¶m JmoQ>çm, 2 cmc
H$m§MoÀ¶m JmoQ>çm Am{U 2 {ndù¶m H$mMoÀ¶m JmoQ>çm AmhoV. A{Z~©ÜX nÜXVrZo EH$
H$mMoMr Jmoir Ë¶mVwZ H$mT>cr.

a) Mma doJdoJù¶m a§JmMo {ZînÎmr g‘mZ g§^mdZoMo AmhoV H$m? ñnï> H$am?
b)  àË¶oH$ a§JmÀ¶m H$mMoMr JmoQ>r ~mhoa H$mT>Ê¶mMr g§^mì¶Vm ‘m{hV H$am?

åhUOoM P({hadm), P({Zim), P(cmc) Am{U P({ndim)
c)  Ë¶mÀ¶m g§̂ mì¶VoMr ~oarO ‘m{hV H$am.

5. B§J«Or ‘wi AúmamVwZ EH$m AúmamMr {ZdS> H$am. Imcrc AúmamÀ¶m g§̂ mì¶VoMr ‘m{hVr
H$am.

a) ñda b)  P À¶m Z§Va ¶oUmao Aúma
c) ñda qH$dm ì¶§OZ d)   ñda Zgcoco

Bl
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6. JìhmÀ¶m {nR>mMo 11 {neì¶m AmhoV. àË¶oH$ {nedrda 5 {H$.J«. Mr Zm§oX Ho$cocr Amho
nU dmñV{dH$ ‘Ü¶o Ë¶mV Imcrc dOZmMo {nR> Amho.

4.97, 5.05, 5.08, 5.03, 5.00, 5.06, 5.08, 4.98, 5.04, 5.07, 5.00

¶m‘YwZ 5 {H$.J«. noúmm OmñV Agcoë¶m {nedrÀ¶m {ZdS>Ê¶mMr g§̂ mdVm ‘m{hV H$am.
7. d¶ Am{U AnKmV ¶mMm g§~§Y ‘m{hV H$aÊ¶mgmR>r EH$m {d{eï> ehamVwZ {d‘m H§$nUr

Zo 2000 dmhZ MmcH$mMr A{Z~©Y {ZdS> Ho$cr( åhUOoM H$moUË¶mhr MmcH$mcm
àYmÝ¶Vm Zo XoVm) Imcrc V³Ë¶mV ‘m{hVr {Xcocr Amho.

 MmcmH$mMo d¶ EH$m dfm©V Pmcoco AnKmV 3 AnKmV noúmm
(dfm©‘Ü¶o) 0 1 2 3 OmñV

 18-29 440 160 110 61 35

30- 50 505 125 60 22 18

Over 50 360 45 35 15 9

ehamVwZ MmcH$mÀ¶m A{Z~©Y {ZdS>r gmR>r Imcrc KQ>Zm Mr g§̂ mì¶Vm ‘m{hV H$am.
(i) 18-29 df© d¶moJQ>mVrc MmcH$ Am{U EH$m dfm©‘Ü¶o AJXr 3 AnKmV Ho$coco.
(ii) 30-50 df© d¶moJQ>mVrc MmcH$ Am{U EH$m dfm©‘Ü¶o EH$ qH$dm EH$ noúmm

OmñV AnKmV Ho$coco.
(iii) EH$m dfm©‘Ü¶o AnKmV Z Ho$coco

8. A{Z~©Y nUo EH$ S>mQ>© cm AmH¥$VrV
XmI{dë¶m à‘mUo Mm¡agmH$ma ~moS>© H$S>o
’o$H$ë¶mg Vr JS>X Ho$coë¶m ^mJcm
cmJÊ¶mMr g§̂ mì¶Vm {H$Vr?

( π = 
22
7  ¿¶m Am{U Q>̧ o$dmar ì¶º$ H$am.)

2 cm
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AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?AmnU H$m¶ MMm© Ho$cmo?

• g§Yr Am{U {ZH$mc XmI{dÊ¶mgmR>r OmñV g§̂ dZm, g§Yr Zmhr, X¡Z§XrZ {OdZmV
g‘mZ g§̂ mdZm ¶m gma»¶m eãX dmnaÊ¶mMr nÜXV Amho.

• Ago H$mhr {ZpíMV à¶moJ AmhoV Á¶m§À¶m {ZînÎmr g‘mZ g§Yr KS>Ê¶mMo AmhoV. Aem
à¶moJmÀ¶m {ZînÎmrZm§ g‘mZ g§̂ mdZmÀ¶m {ZînÎmr åhUVmV.

• KQ>Zm hr R>am{dH$ {ZînÎmr qH$dm à¶moJmÀ¶m H$mhr R>am{dH$ {ZînÎmrMm g‘wh Amho.

• H$mhr A{Z~©Y à¶moJmV gd© {ZînÎmr KS>Ê¶mMr g‘mZ g§Yr AgVo.

• Ogo Ogo à¶ËZm§Mr g§»¶m dmT>Vo Vg Vgo gd© g‘mZ g§YrÀ¶m {ZînÎmr EH$‘oH$m§À¶m
Odi ¶oVmV.

• A Mr g§̂ mì¶Vm

P(A) =

• KQ>Zm Mr {ZpíMV g§̂ mì¶Vm=1

• KQ>Zm Mr Ae³¶ g§̂ mì¶Vm=0

• KQ>Zm Mr g§̂ mì¶Vm Ho$ìhm§hr 0 Am{U 1 À¶m ‘YmV AgVo.(0 Am{U 1 cm YéZ)

Vwåhmcm ‘m{hV Amho H$m¶?
Ooìhm XmoZ ’$mgo ’$oH$Vmo Va 36 e³¶ {ZînÎmr ¶oVmV Vo Imcrc AmH¥$VrV XmI{dcoco Amho.
doJdoJù¶m e³¶ g§»¶mÀ¶m {ZînÎmr Mr dm§admaVm H$er Amho ¶mMr Zm|X H$am Vo ‘OoXma
Amho( 12 VwZ 2)

¶m AmH¥$VrV Jmer¶Z dH«$ Ago åhUVmV. 19 ì¶m eVH$mV à{gÜX J{UVemók
’«o$S>rH$ J«m°g ¶mMo à{VnmXZ Ho$co

AZwHw$c {ZînÎmrMr g§»¶m.

EHw$U e³¶ {ZînÎmrMr g§»¶m
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15.1  15.1  15.1  15.1  15.1  àñVmdZmàñVmdZmàñVmdZmàñVmdZmàñVmdZm
AmnU Amnë¶m X¡Z§Z{XZ {OdUmV AZoH$ {dYmZmÀ¶m g§nH$m©V ¶oVmo. AmnU H$mhr

{dYmZmMr qH$‘V R>a{dVmo. AmnU J¥hrV Yacoco H$mhr {dYmZo ~amo~a AgVmV Am{U H$mhr
H$mTw>Z Q>mH$Vmo. H$mhr {dYmZo ¶m§À¶m ~Ôc AmnUmg ImÌr ZgVo. AmnU ¶m§Zm Ý¶m¶ H$go XoVmo?
EH$mÚm g§X^m©V Oa Vo {dYmZ H$O© qH$dm ~mH$sÀ¶m H$chmMo Amho Ooìhm Vwåhmcm dmQ>Vo H$s
~m°Ho$ Zo n¡go Úmdo Voìhm Vwåhmcm nwamdm åhUwZ H$mJXnÌ CnpñWV H$aÊ¶mMr JaO Amho. Vo
Zgoc Va cmoH$ Vwåhmcm {dídmg H$aUma ZmhrV. Oa AmnU H$miOrnwd©H$ {dMma Ho$cm Va
Amnë¶m X¡Z§Z{XZ {OdUmV AmnUmg {gÜX H$aÊ¶mMr JaO Amho. Oa {dYmZ MwH$ qH$dm
~amo~a Amho. Amnë¶m X¡Z§{XZ À¶m g§̂ mfUmV AmnU H$mhr doir J¥hrV YaV ZmhrV. H$mhr
doir {dYmZm§Zm AmnU n[aúmm Ho$ë¶m {edm¶ Ë¶mcm H$arV ZmhrV. H$moUË¶mhr àH$mao ho
J{UVmV ñdrH$maco OmV Zmhr.Imcrc J¥hrV Yam.

1. gw¶© nwd©og CJdVmo 2. 3 + 2 = 5
3. A‘oarHo$Mr amOYmZr Ý¶w¶mH$© Amho. 4. 4 > 8
5. Vwåhmcm {H$Vr d§eO AmhoV? 6. JmodmMr ’w$Q>~mc g§K ~§Jmc noúmm N>mZ Amho.
7. Am¶VmV Mma g__rVr aofm Amho. 8. x + 2 = 7
9. H¥$n¶m AmV ¶m. 10. ghm ~mOw Agcoco \$mgo \o$H$co AgVm. XmoZ

H«$_dma 6  ¶oÊ¶mMr g§̂ mì`Vm Amho.
11. AmnU H$go AmhmV? 12. gw¶© hm pñWa Zmhr na§Vw Iwn C§Mr da Zoh‘r

JVr{ec Amho.
13. x < y 14. Vwåhr Hw$R>o amhVm?

¶m H$mhr dm³¶mn¡H$s H$mhr MwH$ AmhoV ho AmnUmg ‘m{hV Amho Ogo CXmhmaUmW©  4>8
Ë¶mM à‘mUo AmVm Ý¶w¶mH©$ hr A‘oarHo$Mr amOYmZr Zmhr. H$mhr Amnë¶m AmVmÀ¶m kmZmdéZ
~amo~a AmhoV. Ë¶m‘Ü¶o gw¶© nwd©og CJdVmo ......................

gw¶© pñWa Zmhr..................
¶mÀ¶m A{V[aº$ H$mhr e³¶ dm³¶ H$mhr ‘m{hV Agcoë¶m g§X^m©V ~aom~a AmhoV n§aVw

H$mhr Xþgè¶m g§X^m©V ~amo~a ZmhrV. CXmhaUmW©  x + 2 = 7 ho gË¶ Amho ’$º$ Ooìhm x = 5
Am{Ux < y ho gË¶ Amho Ooìhmo x Am{U y À¶m qH$‘Vr OoWo x ,y noúmm chmZ Amho.

J{UVm‘Ü¶o {gÜXVmJ{UVm‘Ü¶o {gÜXVmJ{UVm‘Ü¶o {gÜXVmJ{UVm‘Ü¶o {gÜXVmJ{UVm‘Ü¶o {gÜXVm
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H$mhr Xþgè¶m dm³¶mH$S>o nmhm Oo H$s, ñnï>nUo MwH$ AmhoV qH$dm ñnï>nUo ~amo~a AmhoV.
Vo {dYmZ AmhoV. AmnU åhUVmo H$s, ho dm³¶ H$mhr nÜXVrda AmYmarV AmhoV. AmnUmg
H$mhr g§~§Y Zmhr H$s, Vo H$moUË¶m nÜXVrìXmao MwH$ qH$dm ~amo~a {dYmZ Amho.

¶m§À¶m ~Ôc {dMma H$am.¶m§À¶m ~Ôc {dMma H$am.¶m§À¶m ~Ôc {dMma H$am.¶m§À¶m ~Ôc {dMma H$am.¶m§À¶m ~Ôc {dMma H$am.
1. H¥$n¶m ¶m gwMZocm Q>mim 2. ‘r ~Z{dV Agcoco {dYmZ MwH$ Amho.
3. ¶m dm³¶mV H$mhr eãX AmhoV. 4. Vwåhmcm M§Ðmda nmUr gmnS>oc.

Vwåhr g§mJw eH$Vm H$m, hr dm³¶ MwH$ qH$dm ~amo~a AmhoV? ¶m§Zm VnmgUr H$aÊ¶mgmR>r
H$moUVm ‘mJ© Amho H$m Oo MwH$ qH$dm ~amo~a AmhoV.

n{hë¶m dm³¶mH$S>o nhm, Oa Vwåhr gwMZocm Q>mico Va Vwåhr Vo H$aVm H$maU Vo Vwåhmg
H$aÊ¶mH$arVm gm§JVo. Oa Vwåhr ¶m ZmoQ>rgcm Q>mico Va Vwåhr Ë¶m ZmoQ>rgda H$mhr EH$mJ«Vm
R>odcr Amho. åhUwZ Vwåhr Ë¶mMo nmcZ H$é eH$V Zmhr Am{U ho gwMZm Amho g‘OwZ AmnU
Vo EH$ qH$dm ~amo~a ñHo$cnÅ>r da Amho. ¶mMo {ZdS> H$aVm ¶oV Zmhr Xþgao Am{U {Vgao dm³¶
Ë¶m§À¶mM ~Ôc gm§JV AmhoV. 4 Ï¶m dm³¶mV H$mhr eãX AmhoV Oo H$s, ’$º$ g‘mZVm qH$dm
e³¶Vm ~Ôc gm§JVo. åhUwZM Vo XmoÝhr ~mOwZo H$m‘ H$aVo.

Ooo dm³¶ ñdV:hm ~Ôc gm§JVmV Am{U e³¶Vo ~Ôc gm§JUmao dm³¶ ho dm³¶ ZmhrV.

ho H$amho H$amho H$amho H$amho H$am
AmUIr 5 dm³¶ V¶ma H$am Am{U VnmgUr H$am H$s Oo MwH$ qH$dm ~amo~a

AmhoV H$maUo Úm.

15.2  15.2  15.2  15.2  15.2  J{UVr¶ {dYmZo:J{UVr¶ {dYmZo:J{UVr¶ {dYmZo:J{UVr¶ {dYmZo:J{UVr¶ {dYmZo:
AmnU Iwn dm³¶m§Zm AZ§V énmV {chþ eH$Vmo. Vwåhr H$mhr àH$maÀ¶m dm³¶m~Ôc {dMma

H$é eH$Vmo. Vwåhr ~mocV Agcoco gd© dm³¶ ‘moOw eH$Vm H$m? Zmhr gd© Zmhr H$go Var MwH$
[H§$dm ~amo~a nÜXVrda dm³¶m§Zm Ý¶m¶ H$é eH$Vmo. CXmhaUmW© J¥hrV Yam H¥$n¶m AmV ¶m.
Vwåhr Hw$R>o amhVm? AemM àH$mao ~aoMeo dm³¶ Iwn ‘moR>çm g§»¶oV amhw eH$VmV.

ho gd© dm³¶ {dYmZ ZmhrV. ’$º$ Vo dm³¶ Oo H$s, MwH$ qH$dm ~amo~a AmhoV. na§Vw
XomÝhrhr ZmhrV. ho J{UVr¶ {dYmZmcm ~amo~a Amho J{UVr¶ {dYmZ XmoÝhr amhþ eH$V Zmhr.
J{UVmV dm³¶ pñdH$maco OmVo Oa Vo ’$º$ MwH$ Amho qH$dm ~amo~a Amho. Imcrc dm³¶ J¥hrV
Yam.

1. 3 hr ‘wi g§»¶m Amho. 2. XmoZ {df‘ g§»¶mMm JwUmH$ma g‘ Amho.
3. H$moUË¶mhr dmñV{dH$ g§»¶mcm x; 4x + x = 5x4. n¥Ïdrcm M§Ð hm EH$ CnJ¥h Amho.
5. amOoe EH$ Mm§Jcm MmcH$ Amho. 6. ^mñH$amZo "{ccmdVr" ZmdmMo nwñVH$ {chco.
7. gd© g‘ g§»¶m g§{‘l AmhoV. 8. g‘ ŵO Mm¡H$moZ hm Mm¡ag Amho.
9. x > 7. 10. 4 Am{U 5 ho g§~§YrV ‘wi g§»¶m AmhoV.
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11. Mm§XrMr ‘mer MmXrZo V¶ma H$ocr Amho 12. ‘mZd hm n¥Ïdrda amO H$aUmam Amho.
13. H$moUË¶mhr dmñV{dH$ g§»¶ogmR>r x, 2x > x. 14. ³¶w~mMr amOYmZr hmdmZm Amho.

¶mn¡H$s H$moUVo {dYmZ J{UVr¶ AmhoV Am{U H$moUVo J{UVr¶ {dYmZ ZmhrV?
15.3  15.3  15.3  15.3  15.3  {dYmZmMr nS>VmiUr H$aUo:{dYmZmMr nS>VmiUr H$aUo:{dYmZmMr nS>VmiUr H$aUo:{dYmZmMr nS>VmiUr H$aUo:{dYmZmMr nS>VmiUr H$aUo:

darc n¡H$s H$mhr dm³¶m§Zm J¥hrV Yam Am{U Imcrc à‘mUo Ë¶mÀ¶mda MMm© H$am.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-1. AmnU XmIdw eH$Vmo H$s, (1) ho ‘wi g§»¶m ì¶m»¶m AZwgma ~amo~a Amho.

darc ¶mXr‘YwZ H$moUVo dm³¶ ¶m n«H$maMo AmhoV Oo H$s, J{UVr¶ nÜXVrZo {gÜX H$é
eH$Vmo? ( {gÜX H$aÊ¶mMm à¶ËZ H$am)

CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-2. “XmoZ {df‘ g§»¶mMm JwUmH$ma g‘ AgVmo”. J¥hrV Yam H$s, 3 Am{U 5 hr {df‘
g§»¶m AmhoV. Ë¶m§Mm JwUmH$ma 15 Amho Omo H$s, g‘ Zmhr.
Aem[aVrZo ho {dYmZ MwH$sMo Amho. åhUwZ EH$m CXmhaUmìXmao AmnU XmI{dco AmhoV.
¶oWo AmnU CXmhaUmÀ¶m gmhæ¶mZo {dYmZm§Mr nS>VmiUr H$é eH$Vmo. VoM {dYmZ Amho
qH$dm Zmhr g§mJVo. Aem àH$maÀ¶m {dYmZmcm AmnU Cng§J© {dYmZ åhUVmo.

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

d[ac {dYmZmn¡H$s H$moUË¶m {dYmZmcm Cng§J© CXmhaU XoD$Z VnmgUr H$é eH$Vm?
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-3. darc gd© dm³¶mVwZ H$mhr gmaIo AmhoV. “‘mZd n¥ÏdrMm AYrnVr Amho‘mZd n¥ÏdrMm AYrnVr Amho‘mZd n¥ÏdrMm AYrnVr Amho‘mZd n¥ÏdrMm AYrnVr Amho‘mZd n¥ÏdrMm AYrnVr Amho”
qH$dm “amOoe EH$ Mm§Jcm MmcH$ Amho.amOoe EH$ Mm§Jcm MmcH$ Amho.amOoe EH$ Mm§Jcm MmcH$ Amho.amOoe EH$ Mm§Jcm MmcH$ Amho.amOoe EH$ Mm§Jcm MmcH$ Amho.”

hr dm³¶ g§{U½Y AmhoV. Ogo n¥Ïdrda Am{YnË¶ JmO{dUo ¶mMm AW© Agm {ZpíMV
Zmhr. Ë¶mM n«‘mUo EH$m CÎH¥$ð> MmcH$mMr ì¶m»¶m {ZpíMVnU§o H$aVm ¶oV Zmhr.

åhUwZ AmnUmg AmoiIwZ ¿¶mdo cmJVo H$s, J{UVr¶ {dYmZ àË¶oH$mH$Sw>Z EH$mM à‘mUo
g‘OwZ KoVco nm{hOo.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-4. Xþgao H$mhr dm³¶ J¥hrV Yam

n¥Ïdrcm EH$M CnJ¥h (M§Ð) Amho.
^mñH$amoZ "{ccmdVr" ZmdmMo nwñVH$ {chco.
¶m XmoÝhr ~Ôc Vwåhr {dMma H$am H$s, ¶m§Zm Vwåhr {dYmZ åhUwZ H$go J¥hrV YmaUma AmhoV

ho g§{U½Y {dYmZ ZmhrV na§Vw VnmgUr H$aÊ¶mMr JaO Amho. Ë¶m§Zm H$mhr {Z[aúmU
qH$dm AmYmamMr JaO Amho. Ë¶m A{V[aº$ ¶m {dYmZmMr VnmgUr nwd© {ZH$mcmÀ¶m AmYmamda
H$mT>Vm ¶oV Zmhr.n{hë¶m dm³¶mV gd© Or nÜXVrÀ¶m {Z[aúmUmMr Amdí¶H$Vm Amho. Xþgao
dm³¶ doJio H$mJXnÌ g§X ©̂ qH$dm Xþgao Zmo§XUrMr Mr JaO Amho.

J{UVr¶ {dYmZmMo ¶m§À¶m EodOr {^Þ ñd^md AgVmV. Ë¶m§Zm nmhþZ qH$dm H$mhr
AmYmamda AmnU Ë¶m§Zm {gÜX H$aVm ¶oV Zmhr. Ë¶m§Zm EH$m CXmhaUmV ‘m{hV H$éZ A{gÜX
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H$aVm ¶oVo. {dYmZm‘Ü¶o dmñV{dH$ g§»¶mgmR>r 2x > xAmnU KoD$ eH$Vmo x = −1 qH$dm − 1
2

....

Am{U ZH$mamË‘H$ CXmahU XoD$Z {dYmZmcm A{gÜX H$am. Vwåhmcm XoIrc AmT>iwZ Amco
Agoc H$s, 2x > x ho ~amo~a Amho Ooìhm x Mr EH$ AQ> Amho Vo åhUOo x hm N Mm g§M Amho.
CXmhaUCXmhaUCXmhaUCXmhaUCXmhaU-5.  Imcrc {dYmZ§mZm ¶mo½¶ AQ> KoD$Z nwÝhm gm§Jm OoUo H$éZ Vo ~amo~a {dYmZ
AmhoV.
i.  àË¶oH$ x dmñV{dH$ g§»¶ogmR>r 3x > x.
ii. àË¶oH$ x dmñV{dH$ g§»¶ogmR>r x2 ≥  x.
iii. Oa EH$ g§»¶mcm 2 Zo ^mJcr Va Vwåhmcm Zoh‘r Ë¶m g§»¶mMm AYm© {‘ioc.
iv.  EH$m dVw©imÀ¶m {Odm EH$m {~XþOdi V¶ma Pmcocm H$moZ 90° AgVo.
v. Oa EH$m Mm¡H$moZmÀ¶m gd© ~mOw g‘mZ AgVrc Va Vo Mm¡ag homVo.
gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$gmoS>dUwH$ :

i. Oa x > 0 Oa 3x > x.
ii. Oa x ≤  0 qH$dm x ≥  1 Va x2 ≥  x.
iii. Oa Vwåhr ewÝ¶mcm gmoSw>Z H$moUË¶mhr g§»¶mcm 2 Zo ^mJ {Xcm Va Vwåhmcm Ë¶m g§»¶mMm

AYm© {‘ioc.
iv. EH$m dVw©imÀ¶m ì¶mgmZo EH$m q~XþOdi V¶ma Pmcoë¶m H$moZ 90° AgVo.
v. Oa EH$m Mm¡H$moUmÀ¶m gd© ~mOw Am{U A§Va H$moZ g‘mZ AgVrc Va Vo Mm¡ag hmoVo.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.1 - 15.1 - 15.1 - 15.1 - 15.1

1. Imcrc dm³¶ Zoh‘r ~amo~a AgVmV qH$dm Zoh‘r MwH$ AgVmV qH$dm
XmoÝhrhr ZmhrV. Vw‘À¶m àíZm§cm ñnï> H$am.

i. EH$m ‘{hÊ¶mV 27 {Xdg AmhoV. ii. ‘H$ag§H«$mVr ewH«$dmar ¶oVo.
iii. h¡Ðm~mX ‘Ü¶o Vmn‘mZ 2°C Amho. iv. n¥Ïdr ho ’$º$ J¥h Amho OoWo {Od‘mZAmho
v. Hw$Ìo CSw> eH$VmV. vi. ’o$~«wdmar ‘Ü¶| ’$º$ 28 {Xdg AgVmV.
2. Imcrc {dYmZo MwH$ qH$dm ~amo~a AmhoV Vo gm§Jm Vw‘À¶m CÎmamMr H$maUo Úm.
i. EH$m Mm¡H$moZmÀ¶m A§Va H$moZmMr ~oarO ii.  àË¶oH$ dmñV{dH$ g§»¶ocmx, x2 ≥  0.

 350° Amho.
iii. g‘^wO Mm¡H$moZ hm g‘m§§aV ^wOMm¡H$moZ hmoVmo iv.XmoZ g‘ g§»¶oMr ~oarO g‘ AgVo.
v. dJ© g§»¶m§Zm XmoZ {df‘ g§»¶mMr ~oaOoV {chVm ¶oVmo.
3. Imcrc {dYmZm§Zm ¶mo½¶ AQ> KmcwZ nwÝhm gm§Jm. åhUwZ Vo ~amo~a {dYmZ hmoB©c.
i. gd© g§»¶m§Zm ‘wi g§»¶mÀ¶m Ad¶d ii. dmñV{dH$ g§»`m§Mr XþßnQ> Zoh_r g_ AgVo

Xe©{dVm ¶oVo.
iii. àË¶oH$ xgmR>r 3x + 1 > 4. iv. àË¶oH$ x gmR>r x3 ≥  0.

v. àË¶oH$ {ÌH$moUmV _Ü`Jm hr H$moZmcm Xþ̂ mOVo.

4. EH$ ¶mo½¶ ZH$mamË‘H$ CXmhaU KoD$Z A{gÜX H$am H$s, {dYmZ x2 > y2 gd©  x > y gmR>r
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15.4  15.4  15.4  15.4  15.4  J{UVr¶ ¶wº$sJ{UVr¶ ¶wº$sJ{UVr¶ ¶wº$sJ{UVr¶ ¶wº$sJ{UVr¶ ¶wº$s
AmnU ‘mZd Z¡g{J©H$ [aË¶m Iwn CËgwH$ AmhomV, hr CËgwH$Vm AmnUmg OJmgmo~V

{H«$¶m{ec amhÊ¶mg V¶ma H$aVo. H$m¶ hmoVo Oa AmnU ¶mg T>H$cco Va? H$m¶ hmoUma Oa
Amncr ~moQ> Ë¶m‘YwZ AmS>Hw$Z ~gco Va? H$m¶ hmoVo Ooìhm AmnU doJdoJio Bemao H$aVmo Am{U
^mdUm àH$Q> H$aVmo? ¶m à¶moJmnmgwZ AmnU ‘mZd OmVr EH$ àH$maMo ^m¡VrH$ {MÌ V¶ma
H$aVmo. gd© gmYmaUnUo gd© n[apñWVrÀ¶m nÜXVrV AmnU EH$ ~Ôc nmhVmo. Vo åhUOo Aem
nmgwZ

H$m¶ hmoB©c Oa....? ¶mcm ho KS>Uma Amho Va
 à¶moJ hm Amnë¶mcm Amcoco {dMma ¶mda AmYmarV Amho Am{U {dídm‘Ü¶o ¶mÀ¶m

AJmoXa Amcoë¶m Am{U g‘OwZ KoVcoë¶m n[apñWVr déZ KS>Vo V¶ma H$aUo Am{U VnmgUr
H$aUo EH$m {gÜXm§VmMr ho gd© EH$m IoiÊ¶mÀ¶m doimÀ¶m Z‘wÝ¶mda AmYmarV Agcoë¶m
Z‘wÝ¶mMr H$ënZm Amho. ho Imcrc Z‘wÝ¶mMo nmcZ H$aVo.
• H$mhrMr {Z[aúmU H$am. {Z[aúmUmda AmYmarV H$mhr g§J«h ‘m{hV {‘idm.
• {ZîH$f© H$mT>m ({gÜX§mV åhUVmV) Oo H$s, {Z[aúmUmMo Z‘wZo g‘OmdwZ gm§JVmV.
• AmUIr H$mhr AnoúmrV {Z[aúmU KoD$Z {gÜXm§VmMr VnmgUr H$am.
åhUwZ, AmnUmg
• EH$ {gÜXm§V åhUOo EH$ {dYmZ qH$dm EH$ {dMma Oo EH$m loUrV Agcoë¶m {Z{aúmUm
~Ôc g‘OmdwZ gm§JVo.

H$mhr doir Imcrc {Z[aúmUm EH$ {gÜX§mVmcm ñnï>nUo pñdH$macm nm{hOo qH$dm
{VañH$ma H$ocm nm{hOo.ho KS>Vo Oa EImÚo CcQ> {Z[aúmU hmoVo. gmYmanUo AmnU........ eãX
J{UVm‘Ü¶o {gÜXm§À¶m EodOr AmnU dmnaVmo. ¶m XmoÝhr ‘Yrc gmaIonUm Am{U ’$aH$ AmnU
¶oUmè¶m ‘moR>çm dJm©V {eH$Uma AmhmoV.
15.4.115.4.115.4.115.4.115.4.1 {gÜXVm§Mr VnmgUr {gÜXVm§Mr VnmgUr {gÜXVm§Mr VnmgUr {gÜXVm§Mr VnmgUr {gÜXVm§Mr VnmgUr J¥hrV J¥hrV J¥hrV J¥hrV J¥hrV ¶wº$scm dmnéZ H$aUo:¶wº$scm dmnéZ H$aUo:¶wº$scm dmnéZ H$aUo:¶wº$scm dmnéZ H$aUo:¶wº$scm dmnéZ H$aUo:

{gÜXVm§À¶m ^modVmcr Agcoë¶m gd© {dMmam ‘Yrc Zoh‘r Aì¶dñWm AgVo VoM J{UV
Amho Am{U V¶ma H$aUo Am{U VnmgUr H$ao ho {dkmZ Amho. hm Iwn gmYm Amho.
• J{UV AZw‘mZmÀ¶m ¶wº$sda AmYmarV Amho. EH$m ñnï> ‘m{hVrÀ¶m g§MmnmgwZ {dMmamË‘H$

AZw‘m{ZH$ H$aUo åhUOo {gÜXVm Amho.
• {dkmZ AZw‘m{ZH$ nÜXVrda AmYmarV Amho. à¶moJmVrc gË¶Vo déZ Ë¶mcm eº$semcr

H$oco OmVo qH$dm ZH$maco OmVo.
{dkmZm‘Ü¶o CÎm‘ hmoÊ¶mgmR>r Vwåhmcm AZw‘m{ZH$ ¶wº$s‘Ü¶o Mm§Jco hmoÊ¶mMr JaO

Amho. Oar {dÛmZ AZw‘mZmÀ¶m nÜXVrV Agco Var Vo J{UVVk amhdo Aer JaO Zmhr.
eoacmoH$ hmo‘g Am{U haHw$ëg nm¶amoQ> ho Ago {ZnwZ {S>Q>o³Q>rd AmhoV. Ë¶m§Zr EH$m

JwÝømÀ¶m KQ>ZonmgwZ KoVcoë¶m AmYmamdéZ Jmoim Ho$cocr ‘m{hVr Am{U Z§Va {gÜXm§Vmcm
gmø H$aUmè¶m {dMmamË‘H$ {ZîH$fm©cm AmnU H$mT>Vmo. Ogo CXmhaUmW© EH$m ì¶º$s M. JwÝhm
H$aVo Vo ¶m AmYmam§Zm {gÜXV nwU© H$aÊ¶mgmR>r nwaoer ‘mhrVr KoD$Z {gÜX§VmÀ¶m ~mhoarc
{df¶mda XoIrc Agcocr e§H$m XoIrc ñnï> H$aVrc.
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15.4.215.4.215.4.215.4.215.4.2  AZw‘m{ZH$ ì¶wº$s AZw‘m{ZH$ ì¶wº$s AZw‘m{ZH$ ì¶wº$s AZw‘m{ZH$ ì¶wº$s AZw‘m{ZH$ ì¶wº$s
‘w»¶ VH©$ewÜX CnH$aUmcm Cng§Jm©Mr gË¶Vm ñWm{nV H$aÊ¶mgmR>r dmnacoco {dYmZ

åhUOoM AZw‘m{ZH$ ¶wº$s Amho. AZw‘m{ZH$ ¶wº$s ~Ôc g‘OwZ KoÊ¶mgmR>r Mcm AmVm EH$
H$moS>o Vw‘À¶m gmR>r gmoSw> ¶m.

Vwåhmcm Mma H$mS>© {Xco AmhoV. àË¶oH$ H$mS>©À¶m EH$m ~mOwg g§»¶m Am{U Xþgè¶m ~mOwg
Aúma N>mnco AmhoV.

g‘Om Vwåhmcm gm§JrVco Amho H$s, ho H$mS>© Imcrc {Z¶‘mMo nmcZ H$aVo.
“Oa EH$m H$mS>©À¶m EH$m ~mOwcm {df‘ g§»¶m Amho Va Ë¶mÀ¶m Xþgè¶m ~mOwcm ñda

Amho” Oa {Z¶‘ gË¶ Amho Va Vwåhmcm H$moUË¶m H$mS>©cm ncQw>Z nmhmdo cmJUma Amho. Á¶mÀ¶m
da gdm©V chmZ g§»¶m Amho?

Z¸$sM Vwåhmcm EH$M n¶m©¶ Amho H$s, AmnU gd© H$mS>© CcQw>Z nmhþZ VnmgUr H$amdr
cmJoc. Vwåhr chmZ g§»¶m Agcoco H$mS>© CcQw>Z nmhÊ¶mMr V¶mar H$é eH$Vm H$m?

{Z[aúmU H$am H$s, EH$ {dYmZ Ago gm§JVo H$s, Oa EH$m H$mS>©À¶m EH$m ~mOwcm {df‘
g§»¶m Amho Va Xþgè¶m ~mOwcm ñda AgVmo. ho Ago gm§JV Zmhr H$s, H$mS>©À¶m EH$m ~mOwg Oa
ñda Agoc Va Xþgè¶m ~mOwg {df‘ g§»¶m AgcrM nm{hOo. Vo hmoD$ eH$Vo qH$dm hmoD$ eH$V
Zmhr. {Z¶‘ ho XoIrc gm§Jw eH$V Zmhr H$s, Oa H$mS>© À¶m EH$m ~mOwcm Oa g‘ g§»¶m
Amho.Va Ë¶mÀ¶m Xþgè¶m ~mOwg ì¶§OZ Agco nm{hOo. ho hmoD$ eH$Vo qH$dm hmoD$ eH$V Zmhr.

åhUwZ AmnUmg ‘A’ H$mS>©cm CcQw>Z nmhdo cmJVo H$m? Zmhr, Oa Ë¶mÀ¶m Xþgè¶m ~mOwg
g‘ qH$dm {df‘ g§»¶m Amho Va {Z¶‘ ¶mcm hr cmJw hmoVmo.

na§Vw Vwåhmcm V Am{U 5 cm ncQw>Z nmhmdo cmJVo. Oa V À¶m Xwgè¶m ~mOwg {df‘ g§»¶m
AmhoV Va {Z¶‘mMo C„K§Z hmoB©c. Ë¶mM à‘mUo Oa 5 À¶m Xwgè¶m ~mOwg ì¶§OZ Agoc Va
Var {Z¶‘mMo C„K§Z hmoB©c.

Aem àH$maMr ¶wº$s AmnU Or H$moS>o gmoS>{dÊ¶mgmR>r dmnacr Amho Ë¶mcm AZw‘m{ZH$
¶wº$s åhUVmV. ¶mcm AZw‘mZ Ago åhUVmV. H$maU AmnU ¶oWo nmohMVmo (Vo åhUOo ‘m{hV
H$aUo qH$dm g§X ©̂) H$s {ZH$mc qH$dm {dYmZ EH$m AJmoXaÀ¶m ¶w³Vr nwU© {dYmZmcm dmnéZ
ñWmnZm H$ocr Amho. CXmhUmW© darc H$moS>çmV EH$m loUrVrc ¶wº$snwU© dmXmZ§Va AmnU EH$m
{ZîH$fm©cm nmohMcmo H$s AmnUmg ’$º$ V qH$dm 5 ncQw>Z R>odÊ¶mMr JaO Amho.

AZw‘m{ZH$¶wº$s EH$m {d{eï> {dYmZmMr gË¶Vm ‘m{hV H$aÊ¶mgmR>r AmnU EH$m {ZîH$fm©cm
¶oÊ¶mgmR>r ‘XV hmoVo. H$maU hm EH$ {deof g§X ©̂ Amho H$s, gd© gmYmaU {dYmZ Zoh‘r gË¶
AgVo Ago AmoiIco OmVo. CXm. EH$mM doim Oa AmnU {gÜX Ho$co H$s, {ZîH$fm©cm ¶oVmo Z
‘moOVm 56702 × 19992 ho gË¶ Amho H$maU 56702 Am{U 19992 ho g‘ AmhoV.
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All Presidents are smart. 
I am smart.
Therefore,  I am a President.

AZw‘m{ZH$ H$maUmMr H$mhr Xþgar CXmhaUo J¥hrV Yam.
i. Oa EH$ g§»¶m 0 Zo g§nV Amho Va Vr g§»¶m 5 Zo nwU© ^mJ OmVo 30 ho 0 Zo g§nVo.

darc XmoZ {dYmZmdéZ AmnU {gÜX H$é eH$Vmo H$s, 30 hr g§»¶m 5 Zo nwU© ^mJrcr
OmVo H$maU ho {Xco Amho H$s, Or g§»¶m 0 Zo g‘má hmoVo Vr 5 Zo nwU© ^mJ OmVo.

ii. H$mhr {JVH$ma H${d AgVmV. gd© g§JrVH$ma H$dr AgVmV.
¶oWo XmoZ {dYmZmda AmYmarV {gÜXVm MwH$ Amho. (H$maU H$m¶?) gd© g§JrVH$ma H$dr

AgVmV (MwH$) H$maU AmnUmg Ë¶m~Ôc ImÌr Zmhr. VrZ e³¶Vm AmhoV (i) gd© g§JrVH$ma
H$dr Agw eH$VmV. (ii) H$mhrOZ H${d Agw eH$VmV qH$dm (iii) H$moUVohr g§JrVH$ma H${d
ZgVmV.

Vwåhr EH$m {ZîH$em©cm ¶oD$ eH$Vm H$s, Oa {ZpíMV {dYmZ ho ¶wº$s ‘Ü¶o Amco Va
Aem àH$maMr AZw‘m{ZH$ ¶wº$s AmnU J{UVmV dmnaVmo. Ogo EH$m aofr¶ H$moZmMr ~oarO 180°
AgVo. Z§Va ’$º$ {ÌH$moUm‘Ü¶o H$moZmMr ~oarO180° Amho. AemarVrZo Oa AmnU Xem§e
g§»¶m‘mZ nÜXVr 5 {chÊ¶mgmR>r dmnaVmo. Oa AmnU pìX‘mZnÜXVr dmnacmo Va AmnU Ë¶m
am{ecm 101 ìXmao Xe©{dVmo.

XþX}dmZo AmnU Amnë¶m X¡Z§{XZ {OdUmV ~amo~a ¶w³Vr dmnaV Zmhr. AmnU ~aoMem
{ZîH$fm©cm MwH$sÀ¶m ¶wº$sÀ¶m AmYma KoD$Z ¶oVmo. CXm. Oa Vw‘À¶m {‘Ì Vw‘À¶mer EH$ {Xdg
~mocV Zmhr Va Vwåhr EH$m {ZîH$fm©cm ¶oVm H$s, Vro amJmV Amho. ho  XoIrc gË¶ Agw eH$Vo.
Oa Vr  ‘mÂ¶m gmo~V ~mocUma Zmhr. ho XoIrc gË¶ Amho H$s, Vr KmB©V Am{U Vr ‘mÂ¶mer
~mocV Zmhr. Vwåhr Vw‘À¶m X¡Z§{XZ {OdUmVrc AemàH$maÀ¶m {ZîH$fm©cm H$m VnmgUr H$éZ
nmhV Zmhr Am{U nhm H$s, Vo ¶mo½¶ qH$dm MwH$sÀ¶m ¶wº$rda AmYmarV AmhoV.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.2 - 15.2 - 15.2 - 15.2 - 15.2

1. Imcrc CÎma XoÊ¶mgmR>r AZw‘m{ZH$ ¶wº$sMr dmna H$am.
i. ‘mZd OmVr hr ZmedmZ Amho. {OdU hm EH$m ‘mZd Amho. ¶m XmoZ

{dYmZmda AmYmarV Vwåhr {OdZm~Ôc H$m¶ {ZîH$f© H$mTw> eH$Vm?
ii. gd© VocwJw cmoH$ ^maVr¶ AmhoV. X hm EH$ ^maVr¶ Amho. Vwåhr {ZîH$f© H$mTw>

eH$Vm H$m?  X  hm VocwJw cmoH$m§er g§~§YrV Amho.
iii. ‘mQ>u½¶À¶m Or^ cmc AmhoV. JwcmJ hm ‘mQ>uZ Amho. ¶m XmoZ {dYmZmÀ¶m

AmYmamda Vwåhr JwcmJ ~ÔcMm H$m¶ {ZîH$f© H$mTw> eH$Vm?
iv. amOwZo Imcr H$mT>coë¶m H$mQw>©Z‘Ü¶o Ë¶mMr H$m¶ ¶w³Vr Amho.
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2. nwÝhm EH$Xm Vwåhmcm Mma H$mS>© {Xco AmhoV. àË¶oH$ H$mS>m©À¶m EH$m ~mOwda g§»¶m Am{U
Xþgè¶m ~mOwda Aúma N>mnco AmhoV. Imcrc {Z¶‘m~amo~a Amho H$m AmoiIÊ¶mgmR>r
H$moUVo XmoZ H$mS>© Vwåhmcm ncQ>r ‘mam¶Mr Amho.
“ Oa EH$m H$mS>©À¶m EH$m ~mOwcm ñda AmhoV Va Ë¶mÀ¶m Xþgè¶m ~mOwcm {df‘ AmhoV”

3. ¶m H$moS>çm ~Ôc {dMma H$am. ¶m Mm¡agm‘YwZ EH$ g§»¶m {ZdS>m¶Mr Agoc Va H$emMr
JaO Amho. Imcrc n¡H$s Mma gwJmdm ~amo~a AmhoV. na§Vw g§»¶m ‘m{hV H$aÊ¶mgmR>r
H$mhrM ‘XV hmoV Zmhr. ¶oWo AmR gwJmdm Oo AmnUmg dmnam¶Mo AmhoV.
a. Vr g§»¶m 9 noúmm ‘moR>r Amho.
b. Vr g§»¶m10 Mo JwUH$ Zmhr.
c. Vr g§»¶m 7 Mo JwUH$ Zmhr.
d. g§»¶m {df‘ Amho.
e. g§»¶m 11 Mm JwUH$ Amho.
f. g§»¶m 200 noúmm chmZ Amho.
g. Ë¶m g§»¶oMo EH$‘ ñWmZ Xh‘ ñWmZmnoúmm ‘moR>o Amho.
h. Ë¶mMo Xh‘ ñWmZ {df‘ Amho.
Va g§»¶m H$moUVr Amho?
Vwåhr doJio H$é eH$Vm H$m Oo Mma gwJdm Vwåhmcm gmhæ¶H$ R>aco Am{U Oo Mma

gwJmdm Vwåhmcm gmhæ¶H$ R>aco ZmhrV. n{hco gwJmdm ‘mÝ¶ H$am Am{U ~mhoéZ Amcoë¶m
g§»¶m§Zm MwH$ H$am.

nm{hë¶m gwJmdm nmgwZ AmnUmg ‘mhrV hmoVo H$s, Vr g§»¶m 1Vo 9 ‘Ü¶o ZmhrV( 1Vo9
g§»¶m MwH$ H$am)

H$moS>o nwU© Ho$ë¶mZ§Va nhm H$s, H$moUVo gwJdm OmñV ‘hËdmMo hmoVo Am{U H$moUVo ‘hËdmMo
Zmhr.

15.5      à‘o¶ AZw‘mZ Am{U ñd¶{gÜXà‘o¶ AZw‘mZ Am{U ñd¶{gÜXà‘o¶ AZw‘mZ Am{U ñd¶{gÜXà‘o¶ AZw‘mZ Am{U ñd¶{gÜXà‘o¶ AZw‘mZ Am{U ñd¶{gÜX
AmVm n¶ªV AmnU {dYmZm ~Ôc MMm© Ho$cr Amho Am{U Ë¶mMr gmYmaUVm H$er

VnmgUr H$amdr. ¶m {d^mJmV Vwåhr Aä¶mg H$am H$s, à‘o¶ AZw‘mZ Am{U ñd:¶{gÜX Mm
{dH$mg Pmcm Amho.

Vwåhr ¶m AJmoXa ~aoMem à‘o¶m gmo~V g§nH$m©V Amco AmhmV. åhUwZ à‘o¶ åhUOo
H$m¶? EH$ J{UVr¶ {dYmZ Á¶mMr Ogo CXmhaUmW© Imcrc {dYmZo à‘o¶ AmhoV.
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.1 : EH$m {ÌH$moUmÀ¶m A§Va H$moZmMr ~oarO 180° Amho.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.2 : XmoZ {df‘ Z¡g{J©µH$ g§»¶mÀ¶m JwUmH$ma XoIrc {df‘ g§»¶mM ¶oVo.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.3 : H$moUË¶mhr XmoZ H«$‘dma Z¡g{J©H$ g§»¶m§Mm JwUmH$ma 4 Zo nwU©nUo ^mJrcm OmVmo.

AZw‘m{ZH$ {dYmZ Amho Oo H$s, AmnU {dídmg H$aVmo H$s, gË¶ Amho. JUrVmÀ¶m
AZŵ d Am{U g‘OÊ¶m daMm AmYmarV Amho. Vo åhUOo Amnco J{UVm¶m g‘OwZ KoUo  Amho
AZw‘m{ZH$ ho ~Xcw eH$Vo Vo MwH$ qH$dm ~amo~a hmoD$ eH$Vo. Oa AmnU {gÜX H$é eH$Vm H$m?
Z§Va Vo à‘o¶ ~ZVmo. J{UV emók AZw‘m{ZH$  ~amo~a da ¶oV AmhoV. Z‘wÝ¶mZm nmhþZ Am{U
J{UVr¶ Z¡nwÝ¶VmMm A§XmO cmdwZ H$mT>VmV. AmVm Mcm H$mhr Z‘wZo nhm Am{U AmnU
H$moUË¶m àH$maMo Z‘wZo ¶m§Mm A§XmO cmdVm ¶oVmV H$m?

amOwZo nm{hco H$s, Ooìhm H$mhr YZ g§»¶mMm Aä¶mg H$aVm§Zm Vo åhUOo Oa Vwåhr {VZ
H«$‘dma nwU© g§»¶m KoVë¶m Am{U Ë¶m§Zm Vwåhmcm ¶oB©c H$s ‘Yrc g§»¶mMm YZ Vo åhUOo 3,
4, 5, XoVo 3 × 4 × 5 + 4 = 64 Oo H$s, EH$ nwU© KZ Amho. ho Zoh‘r H$m‘ H$aVo? AmUIr H«$‘dma
g§»¶m KoD$Z VnmgUr H$éZ nhm.

am‘mZo  6, 7, 8 KoVco Am{U ¶§mZm VnmgUr Ho$cr. ¶oWo 7 ho ‘Ü¶ g§»¶m Amho åhUwZ
{Z¶‘mà‘mUo  6 × 7 × 8 + 7 = 343 Oo H$s, EH$ nwU© KZ Amho. ¶mcm gm‘mÝ¶ H$aÊ¶mgmR>r
AmUIr H$mhr g§»¶m ¿¶m  n, n + 1, n + 2 Xþgao H$mhr CXmhaUo nhm.
CXmhaU-6. Imcrc ŵ‘rVrMo ~mU én EH$m H«$‘dma g§»¶m§Zm gwMZm XoVo.

(a) Z§Va Mo {VZ nX ‘m{hV H$am.
(b) 100 do nX ‘m{hV H$am.
(c)  n do nX ‘m{hV H$am.

¶oWo qQ>~ Aem [aVrZo AmhoV H$s, Vo Am¶V {Z‘m©U H$aVmV ¶oWoo  T1  =  2
T2 = 6, T3 = 12, T4 = 20 Am{U AemàH$mao ~aoMeo AmhoV. Vwåhr AX§mO cmdw eH$Vm H$m?  T5
{H$Vr AmhoV? T6 ~Ôc H$m¶ Amho?  Tn ~Ôc H$m¶ Amho?

Tn Mo  AZw‘m{ZH$ ~Zdm.
Vo Vwåhmcm ‘XV H$é eH$VmV Oa Vwåhr Imcrc à‘mUo nwÝhm EH$Xm H$mT>m.

gmoS>dUwH$ :

åhUwZ, T5 = T4 + 10 = 20 + 10 = 30 = 5 × 6

T6 = T5 + 12 = 30 + 12 = 42 = 6 × 7 .....  T7À¶m gmR>r à¶ËZ
T100 = 100 × 101 = 10, 100

Tn = n × (n + 1) = n2 + n

T1 T2 T3 T4

T1 T2 T3 T4 T5 T6

2 6 12 20 ? .....
+4 +6 +8 +10

T1 T2 T3 T4T4T3
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Aem àH$maMm ¶w³VrdmX Omo {d{dY g§X^m©Mo qH$dm ‘m{hVrÀ¶m g§MmMo n[aúmU H$éZ
Z‘wÝ¶mMm emoY KoVmo Am{U {ZîH$f© H$mT>Vmo. ¶mcmM AZw‘m{ZH$ ¶wº$sdmX åhUVmV. AZw‘mZ
H$mT>ë¶mgmR>r AZw‘m{ZH$ ¶wº$sdmX Iwn Cn¶moJr nS>Vo.

à{gÜX J{UV emók JmoëS> ~m°H$Zo Imcrc Z‘wÝ¶mMo {Z[aúmU Ho$co.
6 = 3 + 3 8 = 3 + 5 10 = 3 + 7
12 = 5 + 7 14 = 11 + 3 16 = 13 + 3 = 11 + 5

JmoëS> ~m°H$À¶m Z‘wÝ¶mdéZ 1743 ‘Ü¶o Ë¶m§Zr H$maU gm§JrVco H$s, 4 noúmm ‘moR>r
Agcoë¶m g‘ g§»¶ocm XmoZ ‘wi g§»¶oÀ¶m ~oaOoÀ¶m énmV {c{hVm ¶oVo( {^Þ ‘wi g§»¶oMr
JaO Zmhr) AmVm n¶ªV Ë¶mÀ¶m AZw‘mZmMr gÎ¶ {H$dm AgË¶ Amho ho {gÜX Pmco Zmhr.
Vwåhmcm H$XmMrV hm {ZH$mc gË¶ qH$dm AgË¶ åhUwZ XmIdw eH$mc Va Vmo à{gÜX hmoVmo.

H$mhr Z‘wÝ¶mH$S>o nm{hë¶mZo H$Yr H$Yr ImoQ>m AZw‘mZ {ZKVo Ogo OmZdr Am{U H$mVuH$
Zo 8 ì¶m dJm©À¶m úmoÌ’$i Am{U n[a‘rVr Mm Aä¶mg H$aVm§Zm AZw‘mZmMo Z‘wÝ¶mMo {ZarúmU
Hooco,

Am{U AZw‘mZ H$mT>cm H$m Ooìhm Am¶VmMr n[a‘rVr dmT>Vo Voìhm úmoÌ’$i gwÜXm dmT>Vo.
Vw‘Mm H$m¶ {dMma Amho? Ë¶mMo ~aom~a Amho H$m?

¶m Z‘wÝ¶mda H$m¶© H$aVmZm
B§XaZo H$mhr Am¶Vmg H$mTw>Z
OmZdr Am{U H$mVuH$Zo gm§Jcoë¶m
AZw‘mZmMr {gÜXVm ZmH$macr
AZw‘mZ cmdVmZm AmnUmg gd© e³¶Vm§Zm g‘OwZ ¿¶mdo cmJVo.

à¶ËZ H$am.Ià¶ËZ H$am.Ià¶ËZ H$am.Ià¶ËZ H$am.Ià¶ËZ H$am.I
nm¶WmJmoagÀ¶m à{gÜXrdéZ Ë¶mÀ¶m chmZ ^mdmZo H$mQ>H$moZ {ÌH$moUmVrc

~mOw ‘Yrc {d{dY g§~§YmMm Xmdm Ho$cm.
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3 cm.
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Perimeter :

Area :
12 cm.
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{c¶mJmoagMo à‘o¶: H$moUË¶mhr H$moQ>H$moZ {ÌH$moUmVrc chmZ ~mOwMm H$U© H$mh BVa
~mOwÀ¶m ~oaOoEdT>m AgVmo.

hm AZw‘mZ Iam Amho qH$dm ImoQ>m Amho ¶mMr VnmgUr H$am.
Vwåhmcm AmíM¶© dmQ>oc àË¶oH$ Jmoï>rMr {gÜXVm JaOogmR>r Amncr AMmZH$ J{UVmer

JmR> nS>Vo. Oa Zmhr Va H$m Zmhr?

J{UVmV H$mhr {dYmZo J¥hrV YaVmV Am{U Iar R>aVmV. {gÜXVoMr JaO ZgVo. ¶mcmM
ñd¶§{gÜX gË¶Vm åhUVmV. Or AmnU {gÜXVo{edm¶ KoVmo. ¶m {dYmZmg J¥hrVH$ åhUVmV.
{Vgè¶m YS>çmV AmnU J¥hrVH$ Am{U ¶w³crS>À¶m AmYmaVËdm ~Ôc {eH$cmo. (AmnU J¥hrVH$
Am{U J¥hrVVËd ¶m ‘Yrc ’$aH$mg ‘m{hV H$aV Zmhr ¶m {XdgmV gmYmaUVm ŵ‘rVrV
eãXm§Mo J¥hrVËdmMm dmna hmoVmo.)

CXmhaUmW©, ¶w³crS>À¶m n[hë¶m J¥hrV VËdmZwgma
EH$m {~§XþdéZ Xþgè¶m H$moUË¶mhr q~Xþda gai aofm H$mT>Vm ¶oVo.
Am{U {Vgè¶m J¥hrVËdmdéZ
H$moUË¶mhr H|$Ðq~Xþ Am{U H$moUË¶mhr {ÌOodéZ dVw©i H$mT>Vm ¶oVo.
hm {dYmZo AMwH$nUo gË¶ {XgVmV Am{U ¶w³crSZo> Ë¶m§Zm J¥hrV YéZ gË¶ XmI{dco

H$m? H$maU AmnU àË¶oH$ Jmoï> {gÜX H$éZ XmI{dV Zmhr. AmnU Hw$Rw>Zhr gwé H$aV Zmhr.
AmnU H$mhr {dYmZm§Zm gË¶ g‘OwZ Ë¶mg pñdH$maVmo Am{U ¶m J¥hrVH$mÀ¶m VH$m©À¶m
AmYmamdarc {Z¶‘mZo Amnco kmZ dmT>{dVmo.

Vwåhmcm Z§Va AmíM¶© dmQ>oc H$s AmnU Aem {dYmZmg gË¶ g‘OwZ H$m pñdH$maVmo
Ooìhm Vo ñd¶§{gÜX {XgVmV. ¶mgmR>r AZoH$ H$maUo AmhoV. Amnco A§V©kmZ MwH$ Agw eH$Vo
{MÌ Am{U Z‘wZo ’$gdw eH$Vo Am[U H$mhr gË¶ Agë¶mg {gÜX H$aUo hm Ë¶mMm EH$M Cnm¶
Amho. CXmhaUmW© Amnë¶m gmaIo Iwn OZ {dídmg H$aVmV H$s Oa EH$m g§»¶ocm Xþgè¶m
g§»¶oV {‘i{dco AgVm EH$ ‘moR>r g§»¶m ¶oVo. na§Vw AmnUmg ‘mhrV Amho H$r gË¶ Zmhr
CXmahUmW© 5 + (-5) = 0 Or 5 noúmm chmZ Amho.

Imcrc {MÌmH$S>o gwÜXm nhm, H$moUVo úmoÌ’$i OmñV Amho?
B ‘moR>m {Xgcm Var XmoÝhrMo úmoÌ’$i AJXr gmaIo Amho.
J¥hrH$mÀ¶m ~§YZ H$maH$Vm ~Ôc Vwåhmcm AmíM¶© dmQ>oc? J¥hrVH$mMr

{ZdS> Amnë¶m A§V© A§VkmZmÀ¶m AmYmamda hmoVo Am{U Vr ñd¶§{gÜX
{XgVo.åhUwZ Ë¶mg AmnU gË¶ R>a{dVo. H$goVar Vo Z§Va AmnU {d{eð>
J¥hrVH$mg gË¶ Zmhr ¶mMm emoY KoVmo. ¶m e³¶Vo {déÜX g§aúmU H$m¶ Amho? Amncm Imcrc
AmnU Imcrc nm¶è¶m KoVmo.
i. J¥h{VH$ Ho$di H$‘mc R>odm. CXmhaUmW© ¶w³crH$S>À¶m nmM J¥hrV VËd Am{U ’$º$

J¥hrVH$mÀ¶m AmYmao AmnU e§̂ a à‘o¶ gmÜ¶ H$aVmo.
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ii. J¥hrVËd gwg§JV AgVmV ¶mMr ImÌr H$am.
AmnU åhUVmo H$s,J¥hVH$mMm g§M Agwg§JV AgVmo. Oa AmnU EH$m J¥hrVH$mg Xþgao
J¥hrVH$ gË¶ Zmhr. ¶mgmR>r Cn¶moJ H$é eH$Vmo. CXmhaUmW© Imcrc {dYmZo KoD$Z Vo
Agwg§JV AgVmV ho XmIdm.
{dYmZ-1 : H$moUVrhr nwU© g§»¶m Ë¶m Z§VaÀ¶m g§»¶ocm g‘mZ ZgVo.
{dYmZ-2 : ewÝ¶mZo ^mJ OmUmar nwU© g§»¶m hr nwU© g§»¶mM Amho.
(ewÝ¶mZo ^mJmH$ma H$aUo e³¶ Zmhr ¶mMr AmR>dU R>odm, na§Vw EH$m úmUmgmR>r ewÝ¶mZo
^mJmH$ma H$aUo e³¶ Amho, Am{U H$m¶ hmoVo Vo nhm)

{dYmZ-2 déZ 
1
0  = a ¶oVo. OoWo  a hr nwU© g§»¶m Amho. ¶mMo VmËn¶© åhUOo1=0 ho

{dYmZ -1 cm {gÜX H$aV Zmhr ¶mdéZ H$moUË¶mhr nwU© g§»¶m§Mr g‘moarc (Z§VaÀ¶m)
g§»¶og‘mZ AgVo.

iii. ¶mdéZ AgË¶ J¥hrVH$mMm {ZH$mc {déÜXVm XoVo. AmnU åhUwZ eH$Vmo H$s, Ooìhm XmoÝhr
{dYmZo Am{U Ë¶m§Mo ZH$mamË‘H$ gË¶ AgVo hr {déÜXVm Amho. CXmhaUmW© {dYmZ-1
Am{U {dYmZ-2 nwÝhm EH$Xm ¿¶m.
{dYmZ-1 déZ AmnUmg 2 ≠  1{‘iVo.
g‘Om   x= y

  x × x = xy
x2 = xy
x2 - y2 = xy - y2

(x+y) (x-y) = y (x - y) {dYmZ -2 déZ AmnU XmoÝhr ~mOwMo (x - y) ImoSw> eH$Vmo
x + y = y

na§Vw x = y
åhUwZ x + x = x
qH$dm 2x = x

2 = 1

åhUwZ AmnUmg XmoÝhr {dYmZo  2 ≠  1 Am{U Ë¶mMo ZH$mamË‘H$ 2 = 1 gË¶ Amho. hrM
{déÜXVm Amho. AgË¶ J¥hrVH$m‘wio {déÜXVm {Z‘m©U hmoVo, H$s nwU© g§»¶ocm ewÝ¶mZo ^mJco
AgVm nwU© g§»¶m ¶oVo.

åhUwZ AmnU J¥hrVH$ åhUwZ {ZdS>coco {dYmZmg nwîH$i {dMma Am{U A§Va Ñï>r nm{hOo
Ë¶mdéZ Ag§wg§JVr qH$dm {déÜXVm {Z‘m©U hmoUma Zmhr ¶mMr ImÌr KoVcr nm{hOo. H$Yr H$Yr
J¥hrVmMr {ZdS> Vr ñdV: Z{dZ emoYmÊ¶mgmR>r AmnUmg ‘mJ©Xe©Z H$aVo.SCERT T
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J¥hrVH$, à‘o¶ Am{U AZw‘mZm ‘Yrc ’$aH$mMr COiUr H$éZ ¶m {d^mJmMr eodQ> H$é
à‘mU ŵV VËd ho {dYmZ Amho Á¶mg {gÜXVo {edm¶ gÎ¶ åhUwZ J¥hrV YaVmo. AZw‘mZ ho
J{UVr¶ {dYmZ Amho. Á¶mMr gË¶Vm qH$dm AgË¶VVm AÚmn ñWmnZ Ho$cocr Zmhr. à‘o¶ ho
EH$ J{UVm¶ {dYmZ Amho Á¶mMr gË¶Vm VH$m©déZ ñWmnZ H$aVo.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.3 - 15.3 - 15.3 - 15.3 - 15.3

 1. (i)  H$moUË¶mhr {VZ H«$‘dma {df‘ g§»¶m ¿¶m Am{U Ë¶mMm JwUmH$ma H$mT>m.
CXmhaUmW©- 1 × 3 × 5 = 15, 3 × 5 × 7 = 105, 5 × 7 × 9 - .....

(ii) H$moUË¶mhr {VZ H«$‘dma g§»¶m ¿¶m Am{U Ë¶m§Mr ~oarO H$am.
2 + 4 + 6 = 12, 4 + 6 + 8 = 18, 6 + 8 + 10 = 24, 8 + 10 + 12 = 30 ¶m J{UVmVrc
Vwåhr A§XmO cmdcoco H$mhr Z‘wZo Amho H$m? Ë¶m~Ôc Vw‘Mm AZw‘mZ H$m¶ Amho?

 2. nmñH$cÀ¶m {ÌH$moUmH$S>o Om.
aofm-1 : 1 = 110

aofm-2 : 11 = 111

aofm-3 : 121 = 112

aofm-4 aofm Am{U -5 Mo AZw‘mZ V¶ma H$am.
Vw‘Mo AZw‘mZ cmJw hmoVo H$m? aofm-6 cm gwÜXm Vw‘Mo AZw‘mZ cmJw hmoVmo H$m?

 3. Imcrc Z‘wÝ¶mH$S>o nhm.
i) 28 = 22 × 71EHw$U Ad¶dmMr g§»¶m (2+1) (1+1) = 3 × 2 = 6

28 cm 1, 2, 4, 7, 14, 28 ¶m 6 Ad¶dm§Zr ^mJ OmVmo.
ii) 30 = 21 × 31 × 51 EH$wU Ad¶dmMr g§»¶m (1+1) (1+1) (1+1) = 2 × 2 × 2 = 8

30 cm 1, 2, 3, 5, 6, 10, 15, 30 ¶m 8 Ad¶dm§Zr ^mJ OmVmo.
Z‘wZo emoYm
(gwMZm: àË¶oH$ ‘wi nm¶mMm KmVm§H +1 Agcm nm{hOo)

 4. Imcrc Z‘wZo nhm.
12 = 1

112 = 121

1112 = 12321

11112 = 1234321

111112 = 123454321
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Imcrc àË¶oH$mgmR>r AZw‘mZ V¶ma H$am.
1111112   =

11111112 =

Vw‘Mm AZw‘mZ gË¶ Agë¶mg VnmgUr H$am.
 5. ¶m nwñVH$mV Cn¶moJmV AmZcoë¶m 5 ñd¶§{gÜXVmMr (AmYmaVËd)¶mXr ~Zdm
 6. p (x) = x2 + x + 41 ¶m ~hþnXrV x À¶m doJdoJù¶m qH$‘Vr ‘m§Sw>Z p (x) Mr qH$‘V H$mT>m.

p(x) hm  (x) À¶m {Za{Zamù¶m qH$‘Vr gmR>r Am{U gd© qH$‘VrgmR>r ‘wi amhVo H$m, x hm
N Mm ‘wcÐì¶ Amho H$m?  x = 41 ho p (x) ‘Ü¶o R>odë¶mg Vwåhmcm H$m¶ ¶oVo?

15.6 15.6 15.6 15.6 15.6 J{UVr¶ {gÜXVm H$m¶ Amho?J{UVr¶ {gÜXVm H$m¶ Amho?J{UVr¶ {gÜXVm H$m¶ Amho?J{UVr¶ {gÜXVm H$m¶ Amho?J{UVr¶ {gÜXVm H$m¶ Amho?
J{UVmÀ¶m {gÜXVoÀ¶m AmYr {dYmZmÀ¶m nS>VmimMm Aä¶mg H$aUo Amdí¶H$ Amho.
CXmhaUmW© XmoZ {df‘ g§»¶m§Mm JwUmH$ma {df‘ g§»¶mM ¶oVo. ¶m CXmhaUmMr nS>VmiUr

Vwåhr Ho$crM Agoc. åhUwZ Vwåhr XmoZ ¶mÑÀN>rH$ g§»¶m 15 Am{U 2005 ¿¶m Am{U 15 × 2005
= 30075 hr {df‘ g§»¶m Amho ¶mMr VnmgUr H$am.

dJm©Vrc {dÚmÏ¶mªZm H$mhr {ÌH$moUmÀ¶m AmH¥$Ë¶m H$mT>Ê¶mgmR>r H¥$Vr Am{U Ë¶m {ÌH$moUmÀ¶m
Am{Vc H$moZmMr ~oarO H$mT>Uo. gwÜXm gm§Jm. ¶mdéZ Vwåhr {ÌH$moUmÀ¶m AmVrc H$moZmMr ~oarO
180° n¶ªV ‘m{hV H$é eH$Vm.

¶m nÜXVrV Xmof H$m¶ Amho? VnmgUrÀ¶m nÜXVrV {H$Ë¶oH$ g‘ñ¶m AmhoV. Vwåhmcm
gË¶ dmQ>cocr {dYmZ V¶ma H$aÊ¶mgmR>r ¶mMr ‘XV {‘iVo. gd© g§X^m©V ho gË¶ AgVo ¶mMr
Vwåhr ImÌr H$aVm ¶oV Zmhr. CXmhaUmW© H$mhr g‘ g§»¶mÀ¶m OmoS>çmÀ¶m JwUmH$mam‘wio H$‘
g§»¶mMm J§wUmH$ma EH$ g‘ g§»¶m ¶oVo. ¶mMm A§XmO cmdVm ¶oVmo. Am{U H$goVar ¶m XmoZ
g‘g§»¶mÀ¶m OmoS>rMm JwUmH$ma EH$ g‘g§»¶m ¶oVo ¶mMr ImÌr homV Zmhr. g‘g§»¶mÀ¶m
OmoS>rMm JwUmH$mamÀ¶m gd© e³¶Vocm Vwåhr ^m¡VrH$ énmZo VnmgUr H$aVm ¶oV Zmhr. H$maU Ë¶m
AZ§V AmhoV. AemarVrZo Am{Vc H$moZmMm ~oarO  180° n¶ªV ¶oUmè¶m H$mhr {ÌH$moUmg AÚmn
Vwåhr H$mTw> eH$V Zmhr.

AZoH$Xm AmUIr VnmgÊ¶m (nS>Vmim) MwH$sMr ‘mJ© XmI{dVmV CXmhaUmV
Am{Yc nS>Vmù¶mÀ¶m AmYmamZo  (Q.2 Aä¶mg 1 ‘Yrc) nmñH$cÀ¶m {ÌH$moUmZmdwZ
AmnU H$mhr {ZîH$f© H$mT>Ê¶mg CÎmo{OV hmoVmo.115 = 15101051. na§Vw dmñV{dH$
nUo 115 = 161051

åhUwZ nS>Vmù¶mÀ¶m AmYmamda {Z ©̂a ZgUmar Xþgè¶m nÜXVrMr JaO ’$º$ H$mhr
g§X^m©V Amho. {dYmZmMr gË¶Vm hr Xþgar nÜXV Amho. Vm{H©$H$ dmXmda ewÜXnUo {Z ©̂a
Agcoë¶m J{UVmMr gË¶Vm ñWmnZm H$aÊ¶mÀ¶m nÜXVrcm J{UVr¶ {gÜXVm åhUVmV.
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J{UVr¶ {dYmZ AgË¶ ~Z{dÊ¶mgmR>r AmnUmg ’$º$ EH$M {déÜX CXmhaU {Xco
nm{hOo. åhUwZ J{UVmÀ¶m {dYmZmMr H$m¶XoeraVm VnmgUrZo qH$dm hOmam| g§X^m©V nS>VmiUrìXmao
ñWmnZ H$aÊ¶mgmR>r nwaogm doi Zmhr. ¶m {dYmZmg ImoQ>o {gÜX H$aÊ¶mgmR>r EH$ {déÜX
CXmhaU nwaogo Amho.

{gÜXVogmR>r Amncr nÜXV H$er nm{hOo nmhþ ¶m.
i. nm{hë¶m§Xm ñnï>noU {gÕVogmR>r H$m¶ hdo Amho Vo g‘OwZ KoUo Ë¶mZ§Va g‘moa OmÊ¶mMm

AmnUmg A§XmOo Cnm¶ gwMVmo.
ii. J{UVr¶ {dYmZmÀ¶m H«$‘mJV ‘m§S>UrZo {gÜXVm {‘iVo. ‘mJrc {dYmZmÀ¶m gË¶Vo‘YwZ

H$mTw>Z àË¶oH$ {dYmZmg VmH$s©H$nUo {gÜX H$aVm ¶oVo.
iii. J{UVmÀ¶m gË¶ {dYmZmÀ¶m {ZíH$fm©À¶m H«$‘ VH$m©déZ H$mT>Vm ¶oVo. AmnUmg H$m¶

{gÜX H$am¶Mo Amho Ë¶mMm AMwH$H¥$Ë¶ Omo à‘o¶mV Xmdm H$aVmo.

ho g‘O{dÊ¶mgmR>r AmnUmg à‘o¶ Am{U {gÜXVoMo {dícofU H$amdo cmJVo. Vwåhr
AmYrM 4 Ï¶m YS>¶mV ¶m à‘o¶m~Ôc {eH$cmoV. AmnUmg AZoH$Xm AmH¥$Vr à¶moJmMr {gÜXVm
XmI{dÊ¶mgmR>r Cn¶moJ nS>Vo hr A{Ve¶ ‘hËdmMr Amho. VH$m©déZ àË¶oH$ {dYmZmMr {gÜXVm
ñWmnZm H$aVm ¶oVo. AZoH$Xm AmnU EoH$Vmo qH$dm {dYmZ gm§JVmo Ogo XmoZ aofm EH$‘oH$m§g c§~
Agoc Va XmZo H$mZ 90° Agm¶cm nm{hOo. Aem àH$maÀ¶m ¶w³crS>À¶m dmXmÀ¶m ’$g{dÊ¶mnmgwZ
gmdY amhm.
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.4 : {ÌH$moUmÀ¶m {VZ AmVrc H$moZmMr ~oarO 1800 AgVo.
{gÜXVm : {ÌH$moU ABC ¿¶m.

AmnUmg∠ABC + ∠BCA + ∠CAB = 180°

{gÜX H$amdo cmJVo.
C  q~Xþdé BA cm g‘m§Va AgUmar CE aofm H$mT>m Am{U  BC aofocm D da dmT>dm.
CE hr BA cm g‘m§Va Amho Am{U AC hr N>oXrH$m Amho.
åhUwZ ∠CAB = ∠ACE n¶m©¶r H$moZ ..... (1)

Aem [aVrZo ∠ABC = ∠DCE g§JV H$moZ ..... (2)

 (1) Am{U (2) {‘i{dë¶mg
∠CAB + ∠ABC = ∠ACE + ∠DCE ..... (3)

 ∠BCA cm XmoÝhr ~mOwg {‘idm
 ∠ABC + ∠BCA + ∠CAB = ∠DCE + ∠BCA + ∠ACE ¶oVo ..... (4)

nU ∠DCE + ∠BCA + ∠ACE = 180°, H$maU gai H$moZ ~Z{dVo. ..... (5)

åhUwZ ∠ABC + ∠BCA + ∠CAB = 180°

B
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àË¶oH$ nm¶ar VmH$s©µH$ nUo {gÜXVog H$er Owicocr Amho Vo AmVm AmnU nmhþ ¶m.
nm¶arnm¶arnm¶arnm¶arnm¶ar-1: Amncm {gÜXVmV {ÌH$moUmÀ¶m JwUY‘m©er g§~§YrV Amho. åhUwZ {ÌH$moU ABC nmgwZ

   gwé H$é.

nm¶arnm¶arnm¶arnm¶arnm¶ar-2: BA cm g‘m§Va Agcocr aofm CE H$mT>Uo Am{U BC cm D n¶ªV dmT>{dUo hr {gÜX§VmÀ¶m
  gË¶VogmR>r AË¶§V ‘hËdmMr nm¶ar Amho.

nm¶arnm¶arnm¶arnm¶arnm¶ar-3: ¶oWo AmnU ∠CAB = ∠ACE Am{U ∠ABC = ∠DCE CE hr BA cm g‘m§Va Amho.
  ¶m dmñV{dH$Vo déZ {ZíH$f© H$mTw> eH$Vmo. AJmoXaÀ¶m {gÜXVm§Zwgma

nm¶arnm¶arnm¶arnm¶arnm¶ar-4: BWo  AmnU ¶w³crH$S>Mo J¥hrVH$ Oa g‘mZ g§»¶ocm g‘mZ g§»¶oV {‘i{dë¶mg
¶oUmar g§»¶m g‘mZ AgVo. ¶mMm Cn¶moJ H$aVmo. ho XmI{dÊ¶mgmR>r ∠ABC + ∠BCA
+ ∠CAB = ∠DCE + ∠BCA + ∠ACE.

åhUOo {ÌH$moUmÀ¶m Am{Vc {VZ H$moZmMr ~oarO gai aofoda Agcoë¶m H$moZm§À¶m ~oaOo
EodT>o AgVo.

nm¶arnm¶arnm¶arnm¶arnm¶ar-5: {dYmZmMm {ZíH$fm©V AmnU ¶w³crS>À¶m AmYmaVËd dñVw Á¶m gma»¶m dñVw§Zm
g‘mZ AgVmV Ë¶m EHo$‘oH$m§Zm g‘mZ AgVmV Mm dmna ∠ABC + ∠BCA + ∠CAB
= ∠DCE + ∠BCA + ∠ACE = 180°  {ZîH$f© H$mT>Ê¶mgmR>r hmM Xmdm à‘o¶mV {gÜXVogmR>r
Ho$cm Amho.
hrM dmXZm à‘o¶mV {gÜXVogmR>r Ho$cr Amho.

AmVm Vwåhr {dícofU Z H$aVm 15.2 Am{U 15.3 ¶mà‘o¶mMr {gÜX H$am
à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.5 : XmoZ {df‘ Z¡g{J©µH$ g§»¶mMm JwUmH$ma {df‘ g§»¶m AgVo
{gÜXVm{gÜXVm{gÜXVm{gÜXVm{gÜXVm :g‘Om x Am{U y  ¶m XmoZ H$moUË¶mhr Z¡g{J©µH$ {df‘ g§»¶m AmhoV.

AmnUmg xy hr {df‘ g§»¶m Amho ho XmIdmdo cmJVo.
 x Am{U y {df‘ g§»¶m Agë¶m‘wio Ë¶mg x = (2m − 1) ¶m énmV Xe©{dVm ¶oVo H$mhr m

Am{U y = 2n − 1 H$mhr  n Z¡g{J©H$ g§»¶ogmR>r
Va xy = (2m − 1) (2n − 1)

= 4mn − 2m − 2n + 1

= 4mn − 2m − 2n + 2 − 1

= 2(2mn − m − n + 1) − 1

g‘Om  2mn − m −  n  + 1 = l, darc g‘rH$aUmV H$moUVohr Z¡g{J©H$ g§»¶mMr OmJm ~Xë¶mg
= 2l − 1, l ∈ N

hr Z¸$sM {df‘ g§»¶m Amho.
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à‘o¶à‘o¶à‘o¶à‘o¶à‘o¶-15.6 :  H$moUË¶mhr XmoZ H«$‘dma Z¡g{J©H$ g§»¶mÀ¶m JwUmH$mamcm 4 Zr ^mJ OmVmo.

H$moUË¶mhr XmoZ H«$‘dma Z¡g{J©µH$ g§»¶oMo én  2m, 2m + 2 H$mhr Z¡g{J©H$ g§»¶m n gmR>r
Amho. Ë¶mÀ¶m JwUmH$ma 2m (2m + 2) hm 4 Zr ^mJë¶m OmVmo ho {gÜX H$amdo cmJVo. darc
C„oImZwgma àË¶oH$ {gÜXVocm EH$ Cn¶mMr Mm~r AgVo. AV§km©Z ho J{UVemókmMo H|$Ð Amho.
{dMma gmaUr Am{U {ZH$mcmMm emoY Amho.[dMmamÀ¶m ‘mÜ¶‘mVwZ emók AZoH$Xm à¶moJmZo
VmH$s©H$ CXmhaUmZo {gÜXVm qH$dm AMwH$ CÎma emoYVmV. gd© dmX Am{U {H«$¶mË‘H$Vm
g¥OZmË‘H$ Vo gd© EH$Ì H$éZ ¶mo½¶ {gÜXVm ¶oVo.

AmnU XmoÝhr AZw‘mZmMm Am{U AZw‘mZrH$ ¶wº$rdmXmg H$mhr CXmhaUo KoD$Z MMm© H$é.

¶oWo ‘m¡ë¶dmZ C„oI Amho H$s, à{gÜX ^maVr¶ J{UV emók lrZrdmg am‘mZwOZZr
A§Vkm©ZmÀ¶m CƒnmVirMm Cn¶moJ Ë¶mMo {dYmZ ¶oÊ¶mgmR>r Ho$cm. Oo gË¶ Amho. ¶mn¡H$s H$mhr
gË¶ Am{U gwn[aMrV Amho.

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 15.4 - 15.4 - 15.4 - 15.4 - 15.4

 1. Imcrc n¡H$s H$moUË¶m J{UVr¶ {dYmZ Amho Am{U H$moUVo Zmhr? H$maUo Úm
i. {VMo S>moio {Zio Amho.
ii. x + 7 = 18

iii. AmO a{ddma Zmhr.
iv. àË¶oH$ g§»¶ogmR>r x, x + 0 = x

v. AmVm doi H$m¶ Amho?
 2. Imcrc {dYmZmg {gÜX Z H$aÊ¶mgmR>r {déY CXmhaUo ‘m{hV H$am.

i. àË¶oH$ Am¶V hm Mm¡ag Amho.

ii. y , 2 2x y x y+ = +  H$moUË¶mhr x Am{U y  nwUmªH$mgmR>r

iii. Oa n hr nwU© g§»¶m Agoc Va 2n2 + 11 hr ‘wi g§»¶m hmoVo.
iv. XmoÝhr {ÌH$moUmMo g§JV H$moZ g‘mZ Agë¶mg Vo XmoZ {ÌH$moU EH$én AgVmV.
v. Mm¡H$moZmÀ¶m Mmahr ~mOw g‘mZ Agë¶mg Vmo Mm¡ag hmoVmo.

 3. XmoZ {df‘ g§»¶mMr ~oarO EH$ g‘g§»¶m AgVo {gÜX H$am.
 4. XmoZ g‘ g§»¶m§Mm JwUmH$ma g‘g§»¶m AgVo {gÜX H$am.
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 5. Oa x hr {df‘ Agë¶mg Va x2 gwÜXm {df‘ hmoVo ho {gÜX H$am.
 6. Vo H$go H$m¶© H$aVo {Z[aúmU H$am?

i. EH$ g§»¶m {ZdS>m Ë¶mMr XþßnQ> H$am Ë¶mV ZD$ {‘idm, Vw‘Mr ‘wi g§»¶m {‘idm.
{VZ Zo ^mJ Úm. Mma {‘idm. Vw‘Mr ‘wi g§»¶m Ë¶mVwZ dOm H$am. Vwåhmcm g‘
g§»¶m ¶oVo.

ii. H$moUVrhr {VZ A§H$s g§»¶m {chm(CXm.425) gma»¶mM H«$‘mV ¶m A§H$m§Zm nwÝhm nwÝhm
{chþZ ghm A§H$s g§»¶m ~Zdm (425425) Vw‘Mr Z{dZ g§»¶ocm 7,11, Am{U 13 Zr
^mJ OmVmo.

AmnU H$m¶ MMm© Ho$crAmnU H$m¶ MMm© Ho$crAmnU H$m¶ MMm© Ho$crAmnU H$m¶ MMm© Ho$crAmnU H$m¶ MMm© Ho$cr
 1. H$mhr H$gmoQ>rda EH$m dm³¶mV gË¶ qH$dm AgË¶mMr naI H$aUmè¶m nÜXVrcm

{dYmZ åhUVmV.
 2. J{UVr¶ {dYmZ gm‘mÝ¶ {dYmZmnmgwZ Vo {^Þ ñd^mdmMo AgVmV Vo nwamì¶mdéZ

{gÜX qH$dm gh‘V hmoV Zmhr. {déÜX CXmhaU ‘m{hV H$éZ Ë¶mMr A{gÜXVm H$aVm
¶oVo

 3. Z‘wÝ¶mMr ì¶m»¶m H$éZ Ë¶m§À¶m {Z¶‘mZo Am{U Z‘wÝ¶mÀ¶m {Z[aúmUmZo J{UVr¶
{dYmZo ~Z{dVm ¶oVo.
AZw‘mZ ho ¶moOZoMo {dYmZ Amho Oo {Z[aúmUmÀ¶m AWm©Mo ñnï>rH$aU XoVo.

 4. VmH$s©H$ AmYmamÀ¶m ewÜX AmYmamda J{UVr¶ {dYmZmMr gË¶Vm ñWmnZ H$aÊ¶mÀ¶m
nÜXVrcm J{UVr¶ {gÜXVm åhUVmV.

 5. ñd¶§{gÜX VËd ho {gÜXVo{edm¶ J¥hrV Yacoco gË¶ Amho.
 6. Amnë¶m J{UVr¶ A§Vkm©ZmÀ¶m AmYmamda AZw‘mZ ho gË¶ {dYmZ Amho. na§Vw Oo

AmnUmg {gÜX H$amdo cmJVo.
 7. J{UVr¶ {dYmZmÀ¶m gË¶mcm ñWmnZ qH$dm {gÜX Ho$ë¶mg Ë¶mg à‘o¶ åhUVmV.
 8. J{UVr¶ {dYmZmg ‘wi VmH$s©H$ nÜXVrZo {gÜX H$aUo åhUOo AZw‘mZrH$ ¶wº$sdmX Amho.
9. J{UVr¶ {dYmZmÀ¶m cmJmonmR> ¶oUmè¶m H«$‘mUo {gÜXVm V¶ma hmoVo.

10. à‘o¶mMr AZw‘mZmnmgwZ gwé H$éZ à‘o¶ {gÜXVogmR>r VH}$À¶m nm¶è¶mMr gmIir
~ZdwZ {ZîH©$emcm nmohMVmo.

 11. {gÜXVm Á¶m‘Ü¶o AmnU J¥hrVmnmgwZ gwé H$éZ {ZíH$fm©cm {déÜXVm Xe©dwZ Am{U
AZw‘mZmMr {déÜXVm hr ‘wi {ZíH$fm©Mr ñWmnZm H$aÊ¶mMm Xþgam Cnm¶ Amho Omo
gË¶ Amho Am{U Vr Xþgè¶m àH$maMr AZw‘mZ H$aÊ¶mMr ¶w³VrdmX Amho.

12. {ZJ‘Z ¶wº$sdmXmÀ¶m Ag§Xr½Y {dYmZmÀ¶m gË¶VogmR>r Ë¶mMr ñWmnZm Vm{H©$H$
AdOmamÀ¶m Cn¶moJmZo hmoVo.

13. {d{dY g§X^m©À¶m VnmgUrÀ¶m AmYmamdarc ¶wº$sdmX qH$dm Z‘wÝ¶mMm emoY KoUmar
‘m{hVr Am{U Ë¶mMm {ZíH$f© H$mT>ë¶mg Ë¶mg AmJ‘Z ¶wº$sdmX åhUVmV.

SCERT T
ELA

NGANA



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

dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV328

Aä¶mg 1.1Aä¶mg 1.1Aä¶mg 1.1Aä¶mg 1.1Aä¶mg 1.1

1. a. -5,  
22
7 , 

2013
2014

−

b. Á¶m g§»¶ocm 
p
q À¶m énmV {c{hVm ¶oVo q ≠ 0; p, q nwUmªH$ g§»¶m) Ë¶m g§»¶m§Zm

n[a‘o¶ g§»¶m åhUVmV.

2. (i)
3
7 (ii) 0 (iii) −5

(iv) 7 (v) −3

3.
3 5 9 17 33,  ,  ,  ,  
2 4 8 16 32 4.

19 13 79,  ,  
30 20 120

5.

6. I. (i) 0.242 (ii) 0.708 (iii) 0.4 (iv) 28.75

II.(i) 0.6 (ii) 0.694− (iii) 3.142857 (iv) 1.2

7. (i)
9
25 (ii)

77
5 (iii)

41
4 (iv)

13
4

8. (i)
5
9 (ii)

35
9 (iii)

12
33 (iv)

563
180

9. (i) Yes (ii) No (iii) Yes (iv) No

Aä¶mg - 1.2Aä¶mg - 1.2Aä¶mg - 1.2Aä¶mg - 1.2Aä¶mg - 1.2

1. (i) An[a‘o¶ (ii) n[a‘o¶ (iii) An[a‘o¶

(iv) n[a‘o¶ (v) n[a‘o¶ (vi) An[a‘o¶

CÎmaoCÎmaoCÎmaoCÎmaoCÎmao

0 1 2-1-2

8
5

8
5

−
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2. n[a‘o¶ g§»¶m : -1, 
13
7 , 1.25, 21.8 , 0

An[a‘o¶ g§»¶m: 2 , 7 , π , 2.131415....., 1.1010010001.....

3. AZ§V, 
5

3
4. 0.71727374....., 0.761661666..... 5. 5 2.236=

6. 2.645751..... 8. 6 , 2 6

9. (i) gË¶ (ii) gË¶ (iii) gË¶ 3 (iv) gË¶ 6

(v) gË¶( 8 ) (vi) AgË¶ 
3
7

Aä¶mg - 1.4Aä¶mg - 1.4Aä¶mg - 1.4Aä¶mg - 1.4Aä¶mg - 1.4

1. (i) 10 + 5 5  + 2 7  + 35 (ii) 20

(iii) 10 + 2 21 (iv) 4

2. (i) An[a‘o¶ (ii) An[a‘o¶ (iii) An[a‘o¶ (iv) n[a‘o¶
(v) An[a‘o¶ (vi) An[a‘o¶ (vii) n[a‘o¶

3. (i) An[a‘o¶ (ii) n[a‘o¶ (iii) An[a‘o¶ (iv) An[a‘o¶
(v) An[a‘o¶ (vi) n[a‘o¶

4. H$maU c qH$dm d An[a‘o¶ g§»¶m Amho.

5. (i)
3 2

7
−

(ii) 7 6+ (iii)
7

7
(iv) 3 2 2 3+

6. (i) 1 12 2− (ii) 1 35− (iii) 3 2 2 3+ (iii) 3 2 2 3+
7. -0.25
8. (i) 2 (ii) 2 (iii) 5 (iv) 64

(v) 9 (vi)
1
6 9. −8

10. (i) a = 5, b = 2 (ii) a = 
19
7

−
, b =

5
7

Aä¶mg - 2.1Aä¶mg - 2.1Aä¶mg - 2.1Aä¶mg - 2.1Aä¶mg - 2.1

1. (i) 5 (ii) 2 (iii) 0 (iv) 6
(v) 2 (vi) 1

9

17 6
6

  9  15- 3  10-3  21+   14
25
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV330

2. (i) ~hþnXr (ii) ~hþnXr (iii)  Zmhr H$maU ¶mV XmoZ Mco AmhoV.
(iv) ~hþnXr Zmhr H$maU KmVm§H$ F$U Amho.
(v) ~hþnXr Zmhr H$maU  x Mm KmVm§H$ F$U Zgcocm nwUmªH$
(vi) EH$ McmVrc ~hþnXr Zmhr H$maU ¶mV XmoZ Mcamer AmhoV.

3. (i) 1 (ii) −1 (iii) 2 (iv) 2
(v) 2

π
(vi) −2/3 (vii) 0 (viii) 0

4. (i) dJ© (ii) KZ (iii) dJ© (iv) aofr¶
(v) aofr¶ (vi) dJ©

5. (i) gË¶ (ii) AgË¶ (iii) AgË¶ (iv) AgË¶
(v) gË¶ (vi) gË¶

Aä¶mg - 2.2Aä¶mg - 2.2Aä¶mg - 2.2Aä¶mg - 2.2Aä¶mg - 2.2

1. (i) 3 (ii) 12 (iii) 9 (iv)
3
2

2. (i) 1, 1, 3 (ii) 2, 4, 4 (iii) 0, 1, 8 (iv) -1, 0, 3
(v) 2, 0, 0

3. (i) hmo` (ii) Zmhr (iii) hmo¶ (iv) Zmhr,hmo¶
(v) hmo¶ (vi) hmo¶ (vii) hmo¶, Zmhr (viii) hmo`,Zmhr

4. (i) -2 (ii) 2 (iii)
3

2
−

(iv)
3
2

(iv) 0 (vi) 0 (vii)
q
p

−

5. a = 
2

7
−

6. a = 1, b = 0

Aä¶mg - 2.3Aä¶mg - 2.3Aä¶mg - 2.3Aä¶mg - 2.3Aä¶mg - 2.3

1. (i) 0 (ii)
27
8 (iii) 1

(iv) -π3+3π2-3π+1 (v)
27
8

−

2. 5p 3. ~mH$s 5 Agë`m_wio 4. -3 5.
13
3

−

6.
13
3

−
7. 8 8.

21
8 9. a = -7, b = -12

SCERT T
ELA

NGANA



CÎma oCÎma oCÎma oCÎma oCÎma o 331

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 - 2.4Aä¶mg - 2.4Aä¶mg - 2.4Aä¶mg - 2.4Aä¶mg - 2.4

1. (i) hmo¶ (ii) Zmhr (iii) Zmhr (iv) Zmhr
2. (i) hmo¶ (ii) hmo` (iii) hmo¶ (iv) hmo¶

(v) hmo¶
7. (i) (x − 1) (x + 1) (x − 2) (ii) (x + 1)2 (x − 5)

(iii) (x + 1) (x + 2) (x + 10) (iv) (y + 1) (y + 1) (y − 1)
9. a = 3 10. (y − 2) (y + 3)

Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5Aä¶mg - 2.5

1. (i) x2 + 7x + 10 (ii) x2 - 10x + 25

(iii) 9x2 - 4 (iv) x4 − 4

1
x (v) 1 + 2x + x2

2. (i) 9999 (ii) 998001 (iii)
9999 3  2499

4 4
=

(iv) 251001 (v) 899.75

3. (i) (4x + 3y)2 (ii) (2y − 1)2 (iii) 2 2
5 5
y yx x⎛ ⎞⎛ ⎞+ −⎜ ⎟⎜ ⎟

⎝ ⎠⎝ ⎠
(iv) 2 (3a + 5) (3a − 5) (v) (x + 3) (x + 2)
(vi) 3 (P − 6) (P − 2)

4. (i) x2 + 4y2 + 16z2 + 4xy + 16yz + 8xz
(ii) 8a3 − 36a2b + 54ab2 − 27b3

(iii) 4a2 + 25b2 + 9c2 − 20ab − 30bc + 12ac

(iv)
2 2

    1      
16 4 4 2
a b ab ab+ + − − +

(v) p3 + 3p2 + 3p + 1 (vi) x3 - 2x2y + 
4
3 xy2 - 

8
27 y3

5. (i) (-5x + 4y + 2z)2 (ii) (3a + 2b - 4c)2

6. 29
7. (i) 970299 (ii) 1,0,61,208 (iii) 99,40,11992 (iv) 100,30,03,001

8. (i) (2a + b)3 (ii) (2a − b)3 (iii) (1 − 4a)3 (iv)
312

5
p⎛ ⎞+⎜ ⎟

⎝ ⎠

10. (i) (3a + 4b) (9a2 - 12ab + 16b2) (ii) (7y − 10) (49y2 + 70y + 100)
11. (3x + y + z) (9x2 + y2 + z2 − 3xy − yz − 3xz)
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV332

14. (i) -630 (ii) 16380 (iii)
5

12
−

(iv) −0.018

15. (i) (2a + 3) (2a − 1) (ii) (5a − 3) (5a − 4)
16. (i) 3x (x − 2) (x + 2) (ii) 4 (3y + 5) (y − 1)

Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1Aä¶mg - 3.1

1. (i) 3 (ii) 13 (iii) ghm (iv) 180°

(v) q~Xþ, àVc, aofm
2. a) AgË¶ b) gË¶ c) gË¶ d) gË¶

e) gË¶ 7. AZ§V  8. 1800 noúmm H$_r Agcoë`m Ho$mZmÀ`m ~mOwda N>oXZ aofm
9. ∠1 = ∠2

Aä¶mg - 4.1Aä¶mg - 4.1Aä¶mg - 4.1Aä¶mg - 4.1Aä¶mg - 4.1

2. (i) n[adV©Z H$moZ(ii) H$mQ>H$moZ (iii) {demc H$moZ
3. (i) AgË¶ (ii) gË¶ (iii) AgË¶ (iv) AgË¶

(v) gË¶ (vi) gË¶ (vii) AgË¶ (viii) gË¶
4. (i) 900 (ii) 1800 (iii) 2100

Aä¶mg - 4.2Aä¶mg - 4.2Aä¶mg - 4.2Aä¶mg - 4.2Aä¶mg - 4.2

1. x = 36° y = 54° z = 90°
2. (i) x = 23° (ii) x = 59° (iii) x = 20° (iv) x = 8°

3. ∠BOE = 30°;  ∠COE Mm namdV©Z H$moZ = 250°

4. ∠C = 126°
8. ∠XYQ = 122° ∠QYP = 302°

Aä¶mg - 4.3Aä¶mg - 4.3Aä¶mg - 4.3Aä¶mg - 4.3Aä¶mg - 4.3

2. x = 126°
3. ∠AGE = 126° ∠GEF = 36° ∠FGE = 54°
4. ∠QRS = 60° 5. ∠ACB = ∠z = ∠x + ∠y
6. a = 40° ; b = 100°
7. (i) ∠3, ∠5, ∠7, ∠9, ∠11, ∠13, ∠15

(ii) ∠4, ∠6, ∠8, ∠10, ∠12, ∠14, ∠16

SCERT T
ELA

NGANA



CÎma oCÎma oCÎma oCÎma oCÎma o 333

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. x = 60° y = 59°
9. x = 40° y = 40°

10. x = 60° y = 18°
11. x = 63° y = 11°
13. x = 50° y = 77°
15. (i) x = 36°; y = 108° (ii) x = 35° (iii) x = 29°
16. ∠1 = ∠3 = ∠5 = ∠7 = 80° ; ∠2 = ∠4 = ∠6 = ∠8 = 100°
17. x = 20° y = 60° z = 120°
18. x = 55° y = 35° z = 125°
19. (i) x = 140° (ii) x = 100° (iii) x = 250°

Aä¶mg - 4.4Aä¶mg - 4.4Aä¶mg - 4.4Aä¶mg - 4.4Aä¶mg - 4.4

1. (i) x = 110° (ii) z = 130° (iii)  y = 80°
2. ∠1 = 60° 3. x = 35°, y = 51° 5.   x = 50° y = 20°
6. x = 70° y = 40° 7. x = 30° y = 75°
8. ∠PRQ = 65° 9. ∠OZY = 32° ; ∠YOZ = 121°

10. ∠DCE = 92° 11. ∠SQT = 60° 12. z = 60°
13. x = 37° y = 53° 14. ∠A = 50° ; ∠B = 75°
15. (i) 78° (ii) ∠ADE = 67° (iii) ∠CED = 78°
16. (i) ∠ABC = 72° (ii) ∠ACB = 72°

(iii) ∠DAB = 27° (iv) ∠EAC = 32°
17. x = 96° y = 120°

Aä¶mg - 5.1Aä¶mg - 5.1Aä¶mg - 5.1Aä¶mg - 5.1Aä¶mg - 5.1

1. (i) nmÊ¶mMr Q>mH$s (ii) Mr. ‘J’ Mo Ka
(iii) nwd© {XeoV MmcVm§Zm añVm H«$. 2 À¶m COì¶m ~mOwH$S>rc eodQ>Mo Ka
(iv) nwd© {XeoV MmcVm§Zm añVm H«$.4 À¶m COì¶m ~mOwMo nm{hco Ka
(v) nwd© {XeoV MmcVm§Zm añVm H«$.4 À¶m S>mì¶m ~mOwH$S>rc eodQ>Mo B‘maV
Aä¶mg - 5.2Aä¶mg - 5.2Aä¶mg - 5.2Aä¶mg - 5.2Aä¶mg - 5.2

1. (i) Q2 (ii) Q4 (iii) Q1 (iv) Q3

(v) Y-Aúm (vi) X-Aúm (vii) X-Aúm (viii) Y-Aúm
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV334

2. (i) abscissa : 4 (ii) abscissa : -5 (iii) abscissa : 0 (iv) abscissa : 5
ordinate : -8 ordinate : 3 ordinate : 0 ordinate : 0

(v) abscissa : 0
ordinate : -8

3. (ii) (0, 13) : Y-Aúm (iv) (-2, 0) : X-Aúm
(v) (0, -8) : Y-Aúm (vi) (7, 0) : X-Aúm
(vii) (0, 0) : XmoÝhr Aúmmda

4. (i) -7 (ii) 7 (iii) R (iv) P
(v) 4 (vi) -3

5. (i) AgË¶ (ii) gË¶ (iii) gË¶ (iv) AgË¶
(v) AgË¶ (vi) gË¶

Aä¶mg - 5.3Aä¶mg - 5.3Aä¶mg - 5.3Aä¶mg - 5.3Aä¶mg - 5.3

2. Zmhr. (5, -8) Q4‘Ü¶o Am{U (-8, 5) Q2‘Ü¶o
3. {Xcoco gd© q~Xþ  Y-Aúmcm g‘m§Va Agcoë¶m aofonmgwZ 1 EH$H$
4. {Xcoco gd© q~Xþ X-Aúmcm g‘m§Va Agcoë¶m aofonmgwZ 4 EH$H$

Aä¶mg - 6.1Aä¶mg - 6.1Aä¶mg - 6.1Aä¶mg - 6.1Aä¶mg - 6.1

1. (i) a = 8 b = 5 c = -3
(ii) a = 28 b = -35 c = 7
(iii) a = 93 b = 15 c = -12
(iv) a = 2 b = 5 c = 0

(v) a = 
1
3 b = 

1
4 c = -7

(vi) a = 
3
2 b = 1 c = 0

(vii) a = 3 b = 5 c = -12
2. (i) a = 2 b = 0 c = -5

(ii) a = 0 b = 1 c = -2

(iii) a = 0 b = 
1
7 c = -3

(iv) a = 1 b = 0 c = 
14
13

3. (i) x + y = 34 (ii) 2x - y + 10 = 0
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(iii) x - 2y - 10 = 0 (iv) 2x + 15y - 100 = 0
(v) x + y - 200 = 0 (vi) x + y - 11 = 0

Aä¶mg - 6.2Aä¶mg - 6.2Aä¶mg - 6.2Aä¶mg - 6.2Aä¶mg - 6.2

2. (i) (0, -34); (
17
4 , 0) (ii) (0, 3) ; (-7, 0)

(iii) (0, 
3
2 ) ; (

3
5

−
, 0)

3. (i) gmoS>dUwH$ Zmhr (ii) gmoS>dUwH$ (iii) gmoS>dUwH$
(iv) gmoS>dUwH$ Zmhr (v) gmoS>dUwH$ Zmhr

4. k = 7 5. α = 
8
5 6. 3

Aä¶mg  - 6.3Aä¶mg  - 6.3Aä¶mg  - 6.3Aä¶mg  - 6.3Aä¶mg  - 6.3

2. (i) hmo¶ (ii) hmo¶
3. 3
4. (i) 6 (ii) -5

5. (i) (
3
2 , 3) (ii) (-3, 6)

6. (i) (2, 0) : (0, -4) (ii) (-8, 0) ; (0, 2)
(iii) (-2, 0) ; (0, -3)

7. x + y = 1000 8. x + y = 5000 9. f = 6a 10. 39.2
11. 5x = 3y ; 2000 ; 480 ( ‘VXmam§Zr Q>mH$coë¶m ‘Vm§Mr g§»¶m = x, EHw$U ‘VXma = y)

12. x - y = 25; 50; 15 ( dS>rcm§Mo d¶ = x, énm§Mo d¶ = y)

13. y = 8x + 7 6 {H$_r, 63 én`o 14. x + 4y = 27; 5, 11

15. y = 10x + 30; 60; 90; 5 hr. (Kam§Mr g§»¶m = x ; nm{H©$J MmO© = y)

16. d = 60 t (d = A§Va, t = doi); 90 km.; 120 km.; 210 km.

17. y = 8x ;
3
2  or 1

1
2 ; 12

18. y = 
5
7 x ({‘lUmMo n[a‘mU = x; XþYmMo n[a‘mU = y) ; 20

19. (ii) 86° F (iii) 35° C (iv) -40
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV336

Aä¶mgAä¶mgAä¶mgAä¶mgAä¶mg - 6.4 - 6.4 - 6.4 - 6.4 - 6.4

4. (i) y = -3 (ii) y = 4 (iii) y = -5 (iv) y = 4
5. (i) x = -4 (ii) x = 2 (iii) x = 3 (iv) x = -4

Aä¶mg - 7.4Aä¶mg - 7.4Aä¶mg - 7.4Aä¶mg - 7.4Aä¶mg - 7.4

6. 7 7. Zmhr

Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1Aä¶mg - 8.1
1. (i) gË¶ (ii) gË¶ (iii) AgË¶ (iv) gË¶

(v) AgË¶ (vi) AgË¶
2. (a) hmo¶, Zmhr Zmhr, Zmhr, Zmhr (b) Zmhr, hmo¶, hmo¶, hmo¶, hmo¶

(c) Zmhr, hmo¶, hmo¶, hmo¶, hmo¶ (d) Zmhr, hmo¶, hmo¶, hmo¶, hmo¶
(e) Zmhr, hmo¶, hmo¶, hmo¶, hmo¶ (f) Zmhr, hmo¶, hmo¶, hmo¶, hmo¶
(g) Zmhr, Zmhr, Zmhr, hmo¶, hmo¶ (h) Zmhr, Zmhr, hmo¶, Zmhr, hmo¶
(i) Zmhr, Zmhr, Zmhr, hmo¶, hmo¶ (j) Zmhr, Zmhr, hmo¶, Zmhr, hmo¶.

4. Mma H$moZ = 36°, 72°, 108°, 144°

Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3Aä¶mg - 8.3
1. g‘m§Va^wO Mm¡H$moZmMo H$moZ = 73°, 107°, 73°, 107°

2. g‘m§Va^wO Mm¡H$moZmMo H$moZ = 68°, 112°, 68°, 112°

Aä¶mg - 8.4Aä¶mg - 8.4Aä¶mg - 8.4Aä¶mg - 8.4Aä¶mg - 8.4
1. BC = 8 go.‘r..

Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1Aä¶mg - 9.1

1. JwU 5 6 7 8 9 10

dma§dmaVm(f ) 5 6 8 12 9 5

2. aº$ JQ> A B AB O

dma§dmaVm (f ) 10 9 2 15

OmñV AmT>iUmam aº$JQ> = O ; Xþ‘ui aº$JQ> = AB

SCERT T
ELA

NGANA



CÎma oCÎma oCÎma oCÎma oCÎma o 337

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. N>mnmMr g§»¶m 0 1 2 3

dma§dmaVm (f ) 3 10 10 7

4. n¶m©¶r A B C

dma§dmaVm (f ) 19 36 10

EHw$U AMwH$ CÎmao = 65

OmñV cmoH$m§Mo ‘V = B

5. dmhZmMm àH$ma H$ma ‘mo.g. A°Q>mo gm¶H$c
dmhZmMr g§»¶m (f) 25 45 30 40

6. à‘mU :  X-Aúmmda 1 go.‘r. 1 dJ© AdH$me
 X-Aúmmda 1 go.‘r. 10 {dÚmWu

dJ© I II III IV V VI

{dÚmWu g§»¶m (f ) 40 55 65 50 30 15

7. JwU 0-10 10-20 20-30 30-40 40-50 50-60 60-70 70-80

(dJ© AdH$me)

{dÚmWu g§»¶m (f ) 1 4 3 7 7 7 1 0

8. {dÚwV {~c (é.) Kam§Mr g§»¶m (f )
((dJ© AdH$me)

150 - 225 4
225 - 300 3
300 - 375 7
375 - 450 7
450 - 525 0
525 - 600 1
600 - 675 1
675 - 750 2

9. {OdZ H$mi (dfm©V) 2-2.5 2.5-3.0 3.0-3.5 3.5-4.0 4.0-4.5 4.5-5.0

(dJ© AdH$me)

~°Q>arMr g§»¶m 2 6 14 11 4 3
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV338

Aä¶mg - 9.2Aä¶mg - 9.2Aä¶mg - 9.2Aä¶mg - 9.2Aä¶mg - 9.2

1. 85x = 2. 1.71 2x = 3. K = 10

4. 17.7x =
5. (i) ` 359,  ` 413,  ` 195,  ` 228,  ` 200,  ` 837

(ii) `444 àË¶oH$ emioMr ~MV
6. ‘wcm§Mr CMr = 147 cm. ; ‘w§crMr C§Mr = 152 cm.

7. x  = 11.18 ; ~hþcH$ = 5 ; ‘Ü¶H$ = 10

8. x  = 80 ; ‘Ü¶H$ = 75 ; ~hþcH$ = 50
9. 37 kgs 10. `11.25, ‘Ü¶H$ = ` 10;   ~hþcH$ =  ` 10

11. 1st = 2 ; 2nd = 6 ; 3rd = 19 ; 4th = 33

Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1Aä¶mg - 10.1

1. (i) 64 cm2    96 cm2(ii) 236 cm2

2. 3375 m2 3. 330 m3 4. 8 m.

5. (i) ‘wi úmoÌ’$imÀ¶m 4 nQ> (ii) ‘wi úmoÌ’$imÀ¶m 9 nQ> (iii) n2 doim
6. 60 cm3 7. 16 m3 8. 3750 liters

Aä¶mg - 10.2Aä¶mg - 10.2Aä¶mg - 10.2Aä¶mg - 10.2Aä¶mg - 10.2

1. 6.90 m2 2. 176 cm2; 253 cm2

3. r = 7.5 cm. 4. h = 2.5 m.
5. (i) 968 cm2 (ii) 1064.8 cm2 (iii) 2032.8 cm2

6. 5420.80 én`o 7. 1584 m2

8. (i) 110 m2 (ii) `4400
09. (i) 59.4 m2 (ii) 96.48 m2 10. 517.44 liters 11. h = 20 cm.

Aä¶mg - 10.3Aä¶mg - 10.3Aä¶mg - 10.3Aä¶mg - 10.3Aä¶mg - 10.3

1. h = 6cm. 2. h = 9 cm.
3. (i) 7 cm. (ii) 462 cm2 4. 1232 cm3

5. 1018.3 cm3 6.  15m,`7920 7. 3394 
2
7 cm3

8. 241.84 m2 (Odi Odi) 9. 63 m   10. 6135.8 cm2    11.  24.7 mint.  12.  60π sq unit
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Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4Aä¶mg - 10.4

1. 154 cm2 ; 179.67 cm3 2. 3054.86 cm3

3. 616 cm2 4. 6930 cm2 5. 4 : 9 ; 8 : 27
6. 942 cm2 7. 1 : 4 8. 441 : 400 9. 55 kg.or 0.05kg

10. 5 cm. 11. 0.303. Lit 12. EHw$U ~mQ>crMr g§»¶m = 9

Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1Aä¶mg - 11.1

1. 19.5 cm2 2. 131 cm2 3. 36 cm2

Aä¶mg - 11.2Aä¶mg - 11.2Aä¶mg - 11.2Aä¶mg - 11.2Aä¶mg - 11.2

1. 8.57 cm 2. 6.67 cm

Aä¶mg - 12.1Aä¶mg - 12.1Aä¶mg - 12.1Aä¶mg - 12.1Aä¶mg - 12.1

1. (i) {ÌµÁ¶m (ii) ì¶mg (iii) cKw H§$g
(iv) {Odm (v) {demc H§$g (vi) AY©dVwi
(vii) {Odm (viii) cKw dVw©i I§S>

2. (i) gË¶ (ii) gË¶ (iii) gË¶ (iv) AgË¶
(v) AgË¶ (vi) gË¶ (vii) gË¶
Aä¶mg - 12.2Aä¶mg - 12.2Aä¶mg - 12.2Aä¶mg - 12.2Aä¶mg - 12.2

1. 90° 2. 48°, 84° 3. hmo`

Aä¶mg - 12.4Aä¶mg - 12.4Aä¶mg - 12.4Aä¶mg - 12.4Aä¶mg - 12.4

1. 130° 2. 40° 3. 60°, 120° 5. 5 cm.
6. 6 cm. 7. 4 cm. 9. 70°, 55°, 55°

Aä¶mg 12.5Aä¶mg 12.5Aä¶mg 12.5Aä¶mg 12.5Aä¶mg 12.5

1. (i) x° = 75° ; y° = 75° (ii) x° = 70° ; y° = 95°
(ii) x° = 90° ; y° = 40°

4. (a),  (b), (c), (e),  (f) = e³¶ ; (d) = Ae³¶
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV340

Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1Aä¶mg - 14.1

1. (a) 1, 2, 3, 4, 5 Am{U 6 (b) hmo¶ (c) 1
3

2. (a)
45 55;  

100 100 (b) 1

3. (a) cmc (b) {ndim (c) {Zim, {hadm Am{U cmc (d) ~Xc Zmhr
(e) Zmhr(hm {dñH$irV à¶moJ Amho)

4. (a) Zmhr.

(b) P ({hadm) = 
5

12 ; P ({Zim) = 
1
4 ; P (cmc) = 

1
6 ; P ({ndim) = 

1
6

(c) 1

5. (a) P(E) = 
5

26 (b) P(E) = 
5

13 (c) 1 (d)
21
26

6. P(E) = 
7

11

7. (i) P = 
61

2000 (ii) P = 
9

80 (iii) P = 
261
400 8. 21.5%

Aä¶mg - 15.1Aä¶mg - 15.1Aä¶mg - 15.1Aä¶mg - 15.1Aä¶mg - 15.1

1. (i) Zoh‘r AgË¶, ‘{hÊ¶mV H$‘rV H$‘r 27 {Xdg AgVmV gmYmaUVm
‘{hUo 30 qH$dm 31 {XdgmMo AgVmV.

(ii) g§{X½Y {Xcoë¶m dfu ‘H$a g§H«$mV ewH«$dmar ¶oVo H$s¨dm ¶oV Zmhr.
(iii)  g§{X½Y, {hdm¶miV h¡Ð~mXMo Vmn‘mZ H$Yr H$Yr 2°C AgVmo.
(iv) gË¶, AmOn¶ªVMo AmnUmg Agcoë¶m ‘m{hVrdéZ ho gË¶ hmoVo H$s, n§aVw

^{dî¶mV emók BVa J«hmda {Od Amho ho ‘m{hV H$é eH$Vmo.
(v) Zoh‘r AgË¶, Hw$Ìm CSw> eH$V Zmhr.
(vi) g§{X½Y {cn dfm©V ’o$~«wdmar ‘{hÊ¶mV 29 {Xdg AgVmV.

2. (i) AgË¶, Mm¡H$moZmÀ¶m Am{Vc H$moZm§Mr ~oarO  360° AgVo.
(ii) gË¶, CXm. gd© F$U g§»¶m
(iii) gË¶, g‘c§~ Mm¡H$moZmV {déÜX ~mOw EH$‘oH$m§g g‘m§Va AgVmV. åhUwZ g‘c§~

Mm¡H$moZ hm g‘m§Va MVw©^wO hmoVmo.
(iv) gË¶
(v) Zmhr, gd© dJ© g§»¶m§Zm XmoZ {df‘ g§»¶mÀ¶m ~oaOoV {c{hVm ¶oV Zmhr. CXm

9 = 4+5 (na§Vw gd© dJ© g§»¶m§Zm {df‘ g§»¶mÀ¶m ~oaOoV {c{hVm ¶oVo. 9 = 1 +
3 + 5 g§»¶m)
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3. (i) ’$º$ Z¡g{J©H$ g§»¶m
(ii) Z¡g{J©H$ g§»¶mMr XþßnQ> Zoh‘r g‘ AgVo.

[CXm 52
2

×  = 5 ({df‘ g§»¶m)]

(iii) H$moUË¶mhr x > 1, 3x + 1 > 4 (iv) H$moUË¶mhr x ≥  0, x3 ≥  0
(v) g‘ ŵO {ÌH$moUmV ‘Ü¶Jm hr gwÜXm H$moZ Xþ̂ mOH$ Amho.

4. H$moUVohr F$U g§»¶m x y
-2 > -3

x2 = -2 × -2 = 4 (¶oW| x2 < y2)
y2 = -3 × -3 = 9

Aä¶mg - 15.2Aä¶mg - 15.2Aä¶mg - 15.2Aä¶mg - 15.2Aä¶mg - 15.2

1. (i) {OdZ hr Zmed§V Amho.
(ii) Zmhr, X hr ì¶º$s ‘amR>r, JwOamVr,n§Om~r, BË¶mXr BVa amï´>m§er g§~§YrV Amho.
(iii) {M‘UrMm cmc {O^ AgVo.
(iv) gd© AÜ¶úm hmoV Zmhr, ¶oWo gd© AÜ¶úm MwñV AgVmV. {eúmH$, {dÚmWu ho

gwÜXm MwñV Agw eH$VmV.
2.  B Am{U 8 H$S>o ~Xcm. 8 À¶m ~mOwMH$S>o Xþgar g§»¶m Amë¶mg {Z¶‘ MwH$Vmo.

AemàH$mao 8 À¶m Xþgè¶m ~mOwg pñWam§H$ Agcm Voìhm gwÜXm {Z¶‘ MwH$Vmo.
3. 35 CÎma Amho.
•  ‘a’ {dYmZ Cn¶moJr nS>V Zmhr H$maU Cacoë¶m gwMZodéZ EH$m noúmm OmñV A§H$mMr

JaO nS>Vo.
• ‘b’ {dYmZ Cn¶moJr nS>V Zmhr, H$maU Xe‘ñWmZr Agcoë¶m g§»¶noúmm ‘moR>r nm{hOo

Am{U 7 Am{U 10 ¶m§Mm JwUH$ nm{hOo Vo 70 Amho. åhUOo 70 ‘Ü¶o0 A§H$ 7 noúmm
chmZ Amho.

• ‘c’ {dYmZ Cn¶moJr nS>Vo. H$maU 7 Mo JwUH$ åhUOo nwîH$i g§»¶m§Zm H$mTw>Z Q>mµH$Ê¶mgmQ>r
Cn¶moJr nS>Vo.

• ‘d’ {dYmZ Cn¶moJr nS>Vo H$maU hr g‘ g§»¶m Agë¶m‘wio ¶mZo nwîH$i g§»¶m H$mTw>Z
Q>mH$Vm ¶oVo.

• ‘e’  {dYmZ Cn¶omJr nS>V Zmhr. H$maU 7,11 Mo JwUH$ hm ’$º$ 77 Amho  Ë¶m‘Yrc
EH$ Am{U Xh‘ ñWmZmMo A§H$ g‘mZ Amho. H$moUVmhr H$ A§H$ Xþgè¶m noúmm ‘moR>m Zmhr.

• ‘f’ ho {dYmZ Cn¶moJr nS>V Zmhr.
•  ‘g’ {dYmZ Cn¶moJr nS>V Zmhr H$maU ¶m‘wio H$mhr g§»¶mM CaVmV.
•  ‘h’ {dYmZ Cn¶moJr nS>V Zmhr. ¶m‘wio ’$º$ 35 CaVmV.

åhUwZ - 3, 4, 7 Am[U 8 Cn¶moJr nS>VmV. ¶mdéZ AmnUmg hdr Agcocr g§»¶m ¶oVo.
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dJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UVdJ© 9 dm J{UV342

Aä¶mg - 15.3Aä¶mg - 15.3Aä¶mg - 15.3Aä¶mg - 15.3Aä¶mg - 15.3

1. (i) {VZ e³¶ AZw‘mZ Imcr AmhoV.
a) H$moUË¶mhr {VZ H$‘dma {df‘ g§»¶mMm JyUmH$ma hm {d‘ g§»¶m Amho.
b) H$moUË¶mhr {VZ H‘dma {df‘ g§»¶mMm JwUmH$mamg 3 Zr ^mJ OmVmo.
c) H$moUË¶mhr {VZ H$‘dma {df‘ g§»¶mMm JwUmH$mam‘Yrc A§H$mMr ~oarO g‘
   g§»¶m Amho.

(ii) ¶mgmR>r VrZ ³¶ AZw‘mZ AmhoV.
a) H$moUË¶mhr VrZ H$‘dma g§»¶m§Mr ~oarO Zoh‘r g‘ g§»¶m AgVo.
b) H$moUË¶mhr VrZ H$‘dma g§»¶mÀ¶m ~oaOocm Zooh‘r 3 Zr ^mJ OmVmo.
c) H$moUË¶mhr VrZ H$‘dma g§»¶mÀ¶m ~oaOocm Zooh‘r 6 Zr ^mJ OmVmo.

4. 1111112 = 12345654321 11111112 = 1234567654321
AZw‘mZ gË¶ AmhoV.

6. AZw‘mZ AgË¶ Amho. x = 41.

Aä¶mg - 15.4Aä¶mg - 15.4Aä¶mg - 15.4Aä¶mg - 15.4Aä¶mg - 15.4

1. (i) Zmhr (ii) hmo¶ (iii) Zmhr
(iv) hmo¶ (v) Zmhr

2. (i) Am¶Vmcm g‘mZ H$moZ AgVmV na§Vw Vmo Mm¡ag ZgVmo.
(ii)  x = 2; y = 3 gmR>r {dYmZ gË¶ Zmhr

( x = 0; y = 1 qH$dm x = 0, y = 0 gmR>rM ’$º$ gË¶ Amho.)
(iii)  n = 11 gmR>r 2n2 + 11 = 253 Or ‘wi g§»¶m Zmhr.
(iv) g‘mZ H$moZmMo H$moUVohr XmoZ {ÌH$moU H$mSw> H$Vm na§Vw XmopÝh ~mOw doJdoJù¶m

AgVmV.
(v) g‘c§~ Mm¡H$moZmg g‘mZ ~mOw AgVmV nU Vmo Mm¡ag hmoV Zmhr.

3. g‘Om x Am[U y XmoZ {df‘ g§»¶m AmhoV. Va x = 2m + 1 H$mhr Z¡g{J©H$ g§»¶m  m gmR>r
Am[U y = 2n + 1 H$mhr Z¡g{J©H$ g§»¶m n gmR>r
x + y = 2 (m + n + 1). åhUwZ x + y 2 Zo ^mJë¶mg

4. g‘Om x = 2m Am[U y = 2n
 xy JwUmH$ma= (2m) (2n)

         = 4 mn 111
6. (i) g‘Om Vww‘Mr ‘wi g§»¶m  n Amho. Va AmnU Imcrc {H$¶m H$arV Amhom.

         
3 92 2 9 3 9 3 3 4 7 7 7

3
nn n n n n n n n n n+

→ → + → + = + → = + → + + = + → + − =

(ii)  7 × 11 × 13 = 1001 Mr Zm|X ¿¶m. H$moUVrhr {VZ A§H$s g§»¶m abc ¿¶m. Va abc
× 1001 = abcabc. hr ghm A§H$s g§»¶m g§»¶ocm abcabc g§»¶ocm 7, 11 Am[U 13
^mJ OmVmo.
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Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘

g§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVrg§»¶m nÜXVr (50 VmgVmgVmgVmgVmg)

(i)  dmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶m

(i) ~hþnXr~h þnXr~h þnXr~h þnXr~h þnXr
l EH$Mcr¶ ~hþnXrMr ì¶m»¶m, CXmhaUmgmo~V Ë¶m§Mr ghJwUH$,

Ë¶m§Mr nXo, ewÝ¶ ~hþnXr
l pñWag§»¶m,  aofr¶, dJ©, KZ, ~hþnXr, pìXnXr, {ÌnXr, ~hþnXrMm

ewÝ¶, ‘wi, ~hþnXrMo g‘rH$aU.
l eof{gÜXm§V CXmhaUmghrV Am{U YZnwUmªH$ ‘Yrc gmå¶
l Ad¶d {gÜXm§VmMo {dYmZ Am{U nS>VmiUr  ax2 + bx + c, a ≠ 0

Mo Ad¶d {d^mOZ ¶oWooo a, b, c ¶m dmñV{dH$ g§»¶m Am{U KZ
~hþnXrMo Ad¶d nÜXVrdéZ {d^mOZ.

{~OJ{UV{~OJ{UV{~OJ{UV{~OJ{UV{~OJ{UV  (20 VmgVmgVmgVmgVmg)

(i) ~hþnXr~h þnXr~h þnXr~h þnXr~h þnXr

(ii) Xm oZ McmVrc a of r¶Xm oZ McmVrc a of r¶Xm oZ McmVrc a of r¶Xm oZ McmVrc a of r¶Xm oZ McmVrc a of r¶
g‘rH$aU og‘rH$aU og‘rH$aU og‘rH$aU og‘rH$aU o

(i)  dmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶mdmñV{dH$ g§»¶m
l Z¡g{J©H$ g§»¶m nwUmªH$ g§»¶m, Am{U n[a‘o¶ g§»¶m§Zm g§»¶m aofoda

Xe©{dÊ¶mMr COiUr
l AZmd¥Îmr/ d¥Îmr X§eme g§»¶m, g§»¶maofoda ‘moR>o H$éZ Xe©{dUo.
l n[a‘o¶ g§»¶m dma§dma/ AmdVu Xem§gm gmaIo

l  2 , 3 , 5  Mo dJ©‘wi ^mJmH$ma nÜXVrZo 6-Xem§e ñWim
n¶ªV H$mT>oU.

l AmdVu Xem§gmMr CXmhaUo Ogo  1.01011011101111—
1.12112111211112—

Am{U 2 , 3 , 5  BË¶mXr.

l n[a‘o¶ ZgUmè¶m g§»¶m Ogo 2 , 3  Am{U Ë¶m§Mr g§»¶m
aofodarc Xe©dUwH$

l nm¶WmJmoagÀ¶m {ZH$mcmdéZ àË¶oH$ dmñV{dH$ g§»¶oMo g§»¶maofoda
AñVrËd

l gmaUrMr H$ënZm
l gaUrMo n[a‘o¶H$aU
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^w{‘Vr^w{‘Vr^w{‘Vr^w{‘Vr^w{‘Vr (40 VmgVmgVmgVmgVmg)

(i) ^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi
(ii) aofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZ
(iii) {ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU

(iv) Mm¡H$m oZMm ¡H$m oZMm ¡H$m oZMm ¡H$m oZMm ¡H$m oZ
(v) úm oÌ’$iúm oÌ’$iúm oÌ’$iúm oÌ’$iúm oÌ’$i
(vi) dVw ©idVw ©idVw ©idVw ©idVw ©i
(vii) ^w{‘Vr¶ aMZm^w{‘Vr¶ aMZm^w{‘Vr¶ aMZm^w{‘Vr¶ aMZm^w{‘Vr¶ aMZm

l ~¡{OH$ nXmdcr Am{U g‘mZVoMr COiUr
l Imcrc àH$maÀ¶m g‘mZVm:Imcrc àH$maÀ¶m g‘mZVm:Imcrc àH$maÀ¶m g‘mZVm:Imcrc àH$maÀ¶m g‘mZVm:Imcrc àH$maÀ¶m g‘mZVm:

(x + y + z)2 = x2 + y2 + x2+ 2xy + 2yz + 2zx
(x ± y)3 = x3 ± y3 ± 3xy (x ± y)
x3 + y3 + z3−3xyz = (x + y + z) (x2 + y2 + z2 – xy−yz−zx)
x3 +y3 = (x + y)(x2 − xy + y2)
x3 − y3 = (x − y)(x2 + xy + y2)
Am{U ~hþnXrV Ad¶d nmS>Ê¶mgmR>r ¶m§Mm Cn¶moJ. gmYr g‘rH$aUo
¶mMo ~hþnXrMo énm§Va

(ii) XmoZ McmVrc aofr¶ g‘rH$aUoXmoZ McmVrc aofr¶ g‘rH$aUoXmoZ McmVrc aofr¶ g‘rH$aUoXmoZ McmVrc aofr¶ g‘rH$aUoXmoZ McmVrc aofr¶ g‘rH$aUo

l EH$ Mcr¶ aofr¶ g‘rH$aUmMr COiUr

l XmoZ McmVrc aofr¶ g‘rH$aUmMr COiUr

l XmoZ McmVrc aofr¶ g‘rH$aUmMm gmoS>dUwH$

l XmoZ McmVrc aofr¶ g‘rH$aUmMm AmcoI

l  x-Aúmm Am{U y-Aúmmcm g‘m§Va Agcoë¶m aofoMo g‘rH$aU

l x-Aúm A[U y- AúmmMo g‘rH$aU

gh{ZX}eZ ^w{‘Vrgh{ZX}eZ ^w{‘Vrgh{ZX}eZ ^w{‘Vrgh{ZX}eZ ^w{‘Vrgh{ZX}eZ ^w{‘Vr
l Cartesian (H$mV}{e¶Z) àUmcr(nÜXV)
l gh{ZXo©em§H$ {Xco AgVm Ë¶mg àVcmV {dñWmnZ H$aUo

gh {ZX}eZ ^w{‘Vrgh {ZX}eZ ^w{‘Vrgh {ZX}eZ ^w{‘Vrgh {ZX}eZ ^w{‘Vrgh {ZX}eZ ^w{‘Vr

(i) ^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi^w{‘VrMo ‘wi

l B{Vhmg - ^maVmV ¶w³crS> Am{U ŵ{‘Vr ¶w³crS>À¶m nÜXVrdéZ
ì¶m»¶m gm‘mÝ¶ d¡³nrH$ [aË¶m {c{hZo ñd¶§{gÜX VËd AmYmamVËd
Am{U {gÜXm§Vmg J{UVmVrc H$R>moa VËdkmZmMo {Z[aúmU Am¡nMmarHo$
nUo H$aUo

l XmoZ q~XþVwZ OmUmar EH$ gai aofm

l XmoZ {d^rÞ aoofoda EH$mnoúmm OmñV gm‘mB©H$ q~Xþ ZgVmo({gÜXVm)

(5VmgVmgVmgVmgVmg)
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(iii) {ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU{ÌH$m oU

l EH$m {ÌH$moUmVrc Ho$mUË¶mhr XomZ ~mOw Am{U Ë¶m‘Yrc H$moZ
Xþgè¶m {ÌH$moUmVrc H$moUË¶mhr XmoZ ~mOw Am{U Ë¶m‘Yrc H$moZmer
g‘mZ Agë¶mg Va Vo XmoZ {ÌH$moU EH$én hmoVmV.(~m.H$mo.~m.
JwUY‘©)

l EH$m {ÌH$moUmVrc XmoZ H$moZ Am{U Ë¶m ‘Yrc ~mOw AZwH«$‘o Xþgè¶m
{ÌH$moUmÀ¶m H$moUË¶mhr XmoZ H$moZ Am{U Ë¶m‘Yrc ~mOwcm g‘mZ
Agë¶mg Vo XmoZ {ÌH$moU EH$én AgVmV( H$mo.~m.H$mo JwUY‘©)

l EH$m {ÌH$moUmÀ¶m {VZ ~mOw AZwH«$‘o Xwgè¶m {ÌH$moUmÀ¶m {VZ ~mOwer
g‘mZ Agë¶mg Vo XmoZ {ÌH$moU EH$én AgVmV (~m.~m.~m.)

l EH$m H$mQ>H$moZ {ÌH$moUmVrc H$U© Am{U EH$ ~mOw AZwH«$‘o Xþgè¶m
H$mQ>H$moZ {ÌH$moUmÀ¶m H$U© Am{U ~mOwer g‘mZ Agë¶mg Vo XmoZ
H$mQ>mH$moZ {ÌH$moU EH$én AgVmV.

l EH$m {ÌH$moUmV g‘mZ ~mOwg‘moarc H$moZ g‘mZ AgVmV. ({gÜXVm)

l EH$m {ÌH$moUmV g‘mZ H$moZm g‘moarc ŵOm (~mOw) g‘mZ AgVmV.

l {ÌH$moUmÀ¶m Ag‘mZVoMo JwUY‘© H$moZ, Ë¶m g‘moarc ~mO§wMm g§~§Y
{ÌH$moUm‘Yrc Ag‘mZVm.

(ii) aofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZaofm Am{U H$moZ

l EH$m aofoda EImXo {H$aU Agë¶mg XmoÝhr g§c½Z H$moZmM§r ~oarO
1800  AgVo Am{U Ë¶mMm ì¶Ë¶mg.

l Oa XmoZ aofm N>oXë¶mg {efm©̂ r‘wI H$moZ g‘mZ AgVmV.({gÜXVm)

l XmoZ g‘m§Va aofm§Zm EH$m aofoZo N>oXco AgVm V¶ma hmoUmao gÑî¶ H$moZ
EH$m§Va H$moZ, A§Va H$moZ

l {Xcoë¶m aofocm AgUmar g‘m§Va aofm g‘m§Va AgUo.

l {ÌH$moUmÀ¶m {VÝhr H$moZm§Mr ~oarO 1800 AgVo.

l EH$m {ÌH$moUmMr H$moUVrhr ~mOw dmT>{dë¶mg V¶ma Pmcoë¶m ~mø
H$moZ Ë¶mÀ¶m XmoZ {déÜX AmVrc H$moZm§À¶m ~oaOocm g‘mZ AgVo.

Syllabus
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(iv) Mm¡H$moZ (MVw©^wO)Mm¡H$moZ (MVw©^wO)Mm¡H$moZ (MVw©^wO)Mm¡H$moZ (MVw©^wO)Mm¡H$moZ (MVw©^wO)
• ({gÜXVm) EH$m g‘m§Va MVw©̂ wOmÀ¶m H$U© Ë¶m EH$én {ÌH$moUmV

{d^mJVmo.
• (H$maUr ŵV) EH$m g‘m§Va MVw©̂ wOmV {déÜX ~mOw g‘mZ Am{U ¶m

CcQ> (ì¶Ë¶mg)
• (H$maUr ̂ wV) g‘m§Va MVw©̂ wOmV {déÜX H$moZ g‘mZ Ag‘mZ Am{U

ì¶Ë¶mg
• EH$m Mm¡H$moZmV {déÜX H$moZm§Mr EH$ OmoS>r g‘m§Va Am{U g‘mZ

Agë¶mg Va Vmo g‘m§VaMVw©̂ wO hmoVmo.
• g‘m§Va MVw©̂ wOmV H$U© EH$‘oH$m§g Xþ̂ mJmVmV Am{U ì¶Ë¶mg Iam

AgVmo.
• EH$m {ÌH$moUmV H$moUË¶mhr XmoZ ~mOwÀ¶m ‘Ü¶ q~XþZm OmoS>Umam

aofmI§S> {Vgè¶m ~mOwg g‘m§Va AgVo Am{U Ë¶mMm ì¶Ë¶mg Iam
AgVmo.

(v) úm oÌ’$iúm oÌ’$iúm oÌ’$iúm oÌ’$iúm oÌ’$i
• úmoÌ’$imMr H$ënZm, g‘Vc àm§VmMo úmoÌmMo úmoÌ’$i COiUr
• Am¶VmÀ¶m úmoÌ’$imMr COiUr
• EH$mM nm¶m Am{U EH$mM aofo‘Yrc AmH¥$Ë¶m
• EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc V¶ma Pmcoë¶m g‘m§Va

MVw©̂ wOmcm gmaIo úmoÌ’$i AgVo({gÜXVm)
• (H$maUr ŵV) EH$mM nm¶m Am{U EH$mM g‘m§Va aofo‘Yrc {ÌH$moUmMo

úmoÌ’$i g‘mZ AgVo Am{U Ë¶mÀ¶m ì¶Ë¶mg

(vi) dVw ©idVw ©idVw ©idVw ©idVw ©i

• CXmhaUmìXmao dV©wimMr H$ënZoer g§~§YrV ì¶m»¶mI

• ({gÜXVm) EH$m dVw©imVrc g‘mZ cm§~rÀ¶m {Odm dVw©i H|$Ðmer
Ho$cocm H$moZ g‘mZ Am{U ì¶Ë¶mg H$maUr ŵV hmoVo.

• dVw©imÀ¶m H|$ÐmdéZ {Ododa H$mT>cocm c§~ Ë¶m {Odog Xþ̂ mJVo
Am{U Ë¶m CcQ>, H|$ÐmVwZ H$mT>cocr aofm {Odog Xþ̂ mJwZ Vr OmJoda
c§~ AgVo.SCERT T
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• (àd¥Îm H$aUo) {VZ Z¡H$aofr¶ q~XþVwZ ’$º$ EH$M Am{U EH$M
dVw©i H$mT>Vm ¶oVo.

• (àd¥Îm H$aUo) dVw©imÀ¶m g‘mZ {Odm (qH$dm EH$én {ÌH$moU) ¶m
Ë¶mÀ¶m H§o$ÐmnmgwZ g‘mZ A§Vamda Ag‘mZ Am{U ¶m CcQ>

• ({gÜXVm) H|$Ðq~Xþda H§$gmZo V¶ma H$ococm H$moZ hm Ë¶mZo dVw©imÀ¶m
Cacoë¶m H$moUË¶mhr ^mJmda Ho$coë¶m H$moZmÀ¶m XwßnQ> AgVo.

• (n«d¥Îm H$aUo) H$moUË¶mhr XmoZ {~§XþZm OmoS>Umè¶m aofmI§S>mÀ¶m EH$mM
~mOwda Agcoco Xþgao XmoZ q~Xþer g‘mZ H$moZ H$oë¶mg Vo Mma q~Xþ
MH«$s¶ hmoVmV.

• (àd¥Îm H$aUo) EH$m M{H«$¶ MVw©̂ wOmVrc àË¶|H$ {déÜX H$moZmÀ¶m
OmoS>rMr ~oarO 1800 AgVo Am{U Ë¶mMm ì¶Ë¶mg

(vii) aMZmaMZmaMZmaMZmaMZm
l nm¶m, XmoZ ~mOw‘Yrc ’$aH$ qH$dm ~oarO Am{U AmYma H$moZ {Xcm

AgVm {ÌH$moUmMr aMZm.
l n[a‘rVr Am{U AmYma H$moZ {Xcm AgVm {ÌH$moUmMr aMZm
l {Odm Am{U H$moZ {Xcm AgVm dVw©imMm dVw©iI§S>mMr aMZm

‘hËd ‘mnU‘hËd ‘mnU‘hËd ‘mnU‘hËd ‘mnU‘hËd ‘mnU (15 VmgVmgVmgVmgVmg)

(i) n ¥ð >^ mJmM o  ú m oÌ’ $in ¥ð >^ mJmM o  ú m oÌ’ $in ¥ð >^ mJmM o  ú m oÌ’ $in ¥ð >^ mJmM o  ú m oÌ’ $in ¥ð >^ mJmM o  ú m oÌ’ $i
Am{U KZ’$iAm{U KZ’$iAm{U KZ’$iAm{U KZ’$iAm{U KZ’$i

(i) n¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$in¥ð>^mJmMo úmoÌ’$i Am{U KZ’$i
l KZ Am{U KZm^mÀ¶m úmoÌ’$i Am{U KZ’$imMr COiUr
l X§S>Jmoc, e§Hw$, Jmoc, AY©Jmoc ¶m§Mo úmoÌ’$i
l X§S>Jmoc, e§Hw$, Jmoc, (AY©Jmocmcm {‘idwZ) ¶mMo KZ’$i Am{U

C^m dVw©imH$ma X§S>Jmoc/e§Hw$

gm§p»¶H$s Am{U g§^mì¶Vmgm§p»¶H$s Am{U g§^mì¶Vmgm§p»¶H$s Am{U g§^mì¶Vmgm§p»¶H$s Am{U g§^mì¶Vmgm§p»¶H$s Am{U g§^mì¶Vm
(15 hrs)

(i) gm §p»¶H$sgm § p»¶H$sgm § p»¶H$sgm § p»¶H$sgm § p»¶H$s

(ii) g§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vm

(i) gm §p»¶H$sgm § p»¶H$sgm § p»¶H$sgm § p»¶H$sgm § p»¶H$s
l Ag§J«hrV Am{U g§J«hrV dma§dmaVm {dVaUmMr COiUr.
l Ag§J«hrV dma§dmaVm {dVaUmMm (dOZmMr JUZm) ‘Ü¶, ‘Ü¶H$

Am{U ~hþcH$

(ii) g§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vmg§^mì¶Vm
l à¶moJmìXmao J«m’$ ‘m{hVrdéZ g§̂ mì¶VmMr OmUrd hmoUo. ZmÊ¶m§Zm

’$mñ¶m§Zm da ’$oH$Uo.
l 1 Vo 6 n¶ªMr ‘moOUr H$éZ A§H$mMr {d^mJUr H$aUo.
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J{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVm
(5 VmgVmgVmgVmgVmg)

(i) J{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVm

(i) J{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVmJ{UVmVrc {gÜXVm
l J{UVr¶ {dYmZ Ë¶mMr nS>VmiUr
l J{UVmVrc H$maUo, {ZJ‘Z H$aUo.
l à‘o¶, AZw‘mZ Am{U ñd¶§{gÜXVm
l J{UVr¶ {gÜXVm H$m¶ Amho?

l ZmÊ¶m§À¶m {Z[aúmUmMr VwcZm ZmÊ¶mUo da ’o$H$ë¶mg {Z[aúmU H$aUo,
A{Z~©YVoMo g§Ho$V {MÝh

l ZmUo’o$H$, ’$mgo ’$oH$Ê¶m gma»¶m KQ>Zm§‘Ü¶o H$ënZmMo EH${ÌH$aU
Am{U gm‘mÝ¶ H$aU

l gmaIo ZmUo qH$dm ’$mgo dma§dma ’o$H$Vm§Zm Ë¶mMr dma§dmaVm {ZînÎmr
Ñî¶‘mZ Xe©dUwH$

l OmñV g§»¶oV ’$mgo/ZmUo EH$Ì ’o$Hw$Vm§Zm Am{U n[aUm‘mMo AmH$cZ
d¡¶º$sH$ KQ>Zm OmñV g§»¶oV ¶oÊ¶mgmR>r H$aUo.

l dma§dma ¶oUmè¶m KQ>Zmda gamgar g§»¶mMo {Z[aúmU. ZmÊ¶mÀ¶m
‘m{hVrgmR>r VwcZm H$aUo. {Z ©̂X¶, H$ënZm ’o$H$Ê¶mMo nÜXV

SCERT T
ELA

NGANA



349Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘Aä¶mgH«$‘

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

e¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mUe¡úm{UH$ à‘mU
{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV{dÚmÏ¶mªbm H$m¶ ‘m{hV Agm¶bm nm{hOo Am{U H$m¶ H$m¶ Ho$bo nm{hOo ¶m~ÔbMo gwairV
{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.{dYmZ åhUOoM e¡j{UH$ à‘mU hmo¶.¶m e¡j{UH$ à‘mUmg Imbrb ^mJmV dJuH$aU Ho$bo.

 1. 1. 1. 1. 1. g‘ñ¶m (g‘ñ¶m (g‘ñ¶m (g‘ñ¶m (g‘ñ¶m (àíZàíZàíZàíZàíZ) gmoS>dm) gmoS>dm) gmoS>dm) gmoS>dm) gmoS>dm

J{UVr¶ ^md Am{U nÜXVrMm dmna H$éZ J{UVr¶ àíZ gmoS>{dUo.

 A. A. A. A. A. àíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$maàíZm§Mo àH$ma
àíZ doJdoJù¶m énmV AgVmV. Ogo H$moS>o, boIr àíZ, {MÌénmV àíZ nÜXVrZwgma gmoS>{dUmao J{UV,
‘m{hVrMo  dmMZ, V³Vo, AmboI BË¶mXr.

~ .~ .~ .~ .~ . àíZ gmoS>{dÊ¶mÀ¶m nm¶è¶màíZ gmoS>{dÊ¶mÀ¶m nm¶è¶màíZ gmoS>{dÊ¶mÀ¶m nm¶è¶màíZ gmoS>{dÊ¶mÀ¶m nm¶è¶màíZ gmoS>{dÊ¶mÀ¶m nm¶è¶m
* àíZ dmMm
* {Xbobo gd© ‘m{hVr AmoiIUo
* g§~§YrV ‘m{hVr doJir H$aUo.
* Ë¶m ‘Ü¶o Agbobo ^md g‘OwZ KoUo.
* g§~§YrV àUmcr, gwÌo BË¶mXrMr COiUr
* nÕVrMr {ZdS> H$aUo
* àíZ gmoS>{dUo
* CÎVamMm nS>Vmim {gÜXm§Vmda AmYmarV àíZ
H $ .H $ .H $ .H $ .H $ . g§³brï>Vmg§³brï>Vmg§³brï>Vmg§³brï>Vmg§³brï>Vm

àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.àíZm§Mr p³bï>Vm Imbrb Jmoï>rda Adb§~wZ Amho.

* g§~§Y ~Z{dUo

* àíZmVrb nm¶è¶m§Mr g§»¶m

* àíZm§Vrb {H«$¶m§Mr g§»¶m

* àíZ gmoS>{dÊ¶mgmR>r {Xbobr g§X ©̂ ‘m{hVr H$er Amho.

* àíZmVrb nÕVrMo ñdén

H$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVmH$maUo {gÕVm

* doJdoJi¶m nm¶è¶m§‘Yrb H$maUo XmI{dUo.

* J{UVmMo gm‘mÝ¶ H$aU Am{U AZw‘mZmMo AW© g‘OwZ KoUo.

* nÜXVrg g‘OwZ KoUo Am{U Ý¶m¶ XoUo.SCERT T
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* dmXmMr nmhmUr H$aUo, VH©$

* AmJ‘Z Am{U {ZJ‘Z VH$m©Mm dmna.

* J{UVr¶ AZw‘mZmMr nS>VmiUr H$am.

ì¶³VrH$aUì¶³VrH$aUì¶³VrH$aUì¶³VrH$aUì¶³VrH$aU

* J{UVr¶ nXmdbrbm dmMZo Am{U {b{hZo Ogo (emãXrH$ Am{U g§kmén)

CXm. 3 + 4 = 7,  3 < 5,  n1+n2= n2+n1, H$moZm§Mr ~oarO = 1800

* J{UVr¶ nXmdbr V¶ma H$aUo.

* J{UVmÀ¶m Cn¶mg ñdV…À¶m ^mfoV ñnï> H$aUo Ogo Mm¡ag hr Mma g‘mZ ~mOw Mma g‘mZ H$moZm§Zr
~Zbobr  AmH¥$Vr Amho.

* J{UVr¶ nÕVrbm ñnï> H$aUo, Ogo XmoZ A§H$sg g§»¶oÀ¶m ~oaOo‘Ü¶o gwédmbrbm EH$‘ ñWmZmÀ¶m
A§H$mMr ~oarO H$aUo Am{U Z§Va Xh‘ ( Xe‘ ) ñWmZmVrb A§H$mMr ~oaoOr H$aUo ( hmVMo KoUo {dgé
ZH$m)

* J{UVr¶ VH$m©Mo ñnï>rH$aU

AZwg§YmZAZwg§YmZAZwg§YmZAZwg§YmZAZwg§YmZ

* J{UVr¶ àm§Vm‘Yrb ̂ mdm§Mo AZwg§YmZ H$aUo, Ogo JwUmH$mamer ~oaOoMm g§~§Y, nwU© g§»¶o‘Yrb ̂ mJmMo
JwUmoËËma Am{U ^mJmH$mam, Z‘wZo Am{U g‘‘rVr, ‘mnU Am{U OmJm

* X¡Z§{XZ {OdZmer g§~§Y ~Z{dUo.

* doJdoJù¶m {df¶mer J{UVmMm AZwg§YmZ H$aUo.

* J{UVmVrb doJdoJù¶m nmR>çm§er g§~§YrV ^mdZobm AZwg§YmZ H$aUo Ogo, ‘m{hVr hmVmiUo Am{U
A§H$J{UV  qH$dm Am{U àXoe

* AZoH$ àH$maÀ¶m nÜVrÀ¶m g§H$ënZoMm AZwg§YmZ H$aUo.

Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$Ñî¶H$aU Am{U Xe©dUwH$

* V³Ë¶mVrc ‘m{hVr dmMwZ Ë¶mMo ñnîQ>rH$aU H$aUo Ogo g§»¶maoIm, {MÌmcoI, ñV§̂ mocI, 2-D
AmH¥$Vr, 3-D AmH¥$Vr Am{U {MÌ

* gmaUr ~Z{dUo, g§»¶m aofm, {MÌmboI, ñV§̂ mboI,AmH¥$Vr ~Z{dUo.

* J{UVr¶ g§km Am{U AmH¥$Ë¶mSCERT T
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