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A_yÃR>¡v$  51  L$

d|mc|s  L$s®ìe - cpfs_p  âÐe¡L$  _pNqfL$_y„  A¡  L$s®ìe  R>¡  L¡$  s¡Z¡ -

(L$)	 k„rh^p__y„ `pg_ L$fhy„. k„rh^p__p Apv$ip£, fpóV²$ÝhS> A_¡  fpóV²Nus_p¡  

Apv$f  L$fhp¡.

(M) õhps„Ôe  Qmhm_u  â¡fZp  Ap`_pfp  Apv$ip£_y„  `pg_  L$fhy„.

(N) v¡$i_p kph®cp¥dÐh, A¡L$sp A_¡ AM„X$sp kyfrns fpMhp âeÐ_iug fl¡hy„.

(O) Ap`Zp  v¡$i_y„  fnZ  L$fhy„,  v¡$i_u  k¡hp  L$fhu.

(P$)	 v$f¡L$  âL$pf_p  c¡v$cph_¡  c|gu_¡  A¡L$sp  A_¡  b„^yÐh_u  cph_p  rhL$kphhu.

÷uAp¡_p  kÞdp__¡  W¡$k  `lp¢QpX$_pfu  â\pAp¡_p¡  ÐepN  L$fhp¡.

(Q) Ap`Zu  k„rdî  k„õL©$rs_p  hpfkp_y„  S>s_  L$fhy„.

(R>)	 _¥krN®L$  `ep®hfZ_y„  S>s_  L$fhy„.  kÆh  âpZuAp¡  âÐe¡  v$epcph  fpMhp¡.

(S>)	 h¥opr_L$  ×[óV$,  dp_hsphpv$  A_¡  rS>opkph©rÑ  L¡$mhhu.

(T) kph®S>r_L$  dpgdÑp_y„  S>s_  L$fhy„.  tlkp_p¡  ÐepN  L$fhp¡.

(U) v¡$i_u  DÑfp¡Ñf  âNrs  dpV¡$  ìe[¼sNs  s¡dS>  kpd|rlL$  L$pe®dp„  DÑdsp-

î¡óW$sp_y„  õsf  Spmhu  fpMhp_p¡  âeÐ_  L$fhp¡.

(V$)	 6\u  14  he  S|>\_p  bpmL$p¡_¡  s¡d_p  hpguA¡  rinZ_u  sL$  ̀ |fu  ̀ pX$hu.

cpfs_y„  k„rh^p_
cpN 4 L$

_pNqfL$p¡_p  d|mc|s  L$s®ìep¡



NrZs
^p¡fZ-ApW$dy„

dlpfpô²$ fpÄe `pW$é`yõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡ - 411 004.

ipk_ r_Z®e ¾$dp„L$ : Aæepk - 2116/(â.¾$. 43/16) A¡kX$u-4 qv$_p„L$ 25-4-2016 AÞhe¡ õ\pr`s \e¡g kdÞhe 
krdrs_u qv$_p„L$ 29-12-2017 fp¡S>_u b¡W$L$dp„ Ap `pW$é`yõsL$ r_^p®qfs L$fhp_u dpÞesp Ap`hpdp„ Aphu R>¡.

sdpfp„ õdpV®$ap¡_dp„ DIKSHA App Üpfp `pW$é`yõsL$_p„ `l¡gp `p_p„ `f_p 
Q.R. Code\u qX$rS>V$g `pW$é`yõsL$ A_¡ v$f¡L$ `pW$dp„ Ap`¡gp Q.R. Code\u 
s¡ k„b„r^s `pW$_p„ AÝee_-AÝep`_ dpV¡$ D`ep¡Nu ×íe-îpìe kprlÐe 
D`gå^ \i¡.



NrZs rhje - fpÄe Aæepkd„X$m_p kv$õe

îudsu S>eîu `yf„v$f¡ îudsu sê$b¡_ `p¡`V$
îu. fpS>¡ÞÖ Qp¥^fu îu. âdp¡v$ W$p¢bf¡
îu. k„v¡$i kp¡_phZ¡	 X$pµ. cpfsu klöbyÙ¡
îu. op_¡ðf dpipmL$f	 îudsu õhprs ^dp®r^L$pfu
îudsu kyhZp® v¡$i`p„X¡$	 îu. âsp` L$priv$
îu. îu`pv$ v¡$i`p„X¡$ îu. rdtgv$ cpL$f¡
îu. kyf¡i v$ps¡ îu. ApÎZp`p `fuV$
îu. Dd¡i f¡m¡ îu. NZ¡i L$p¡gs¡
îu. bÞku lphm¡ îu. fpdp ìlÞepmL$f
îudsu fp¡rlZu riL£$ îu. ky^uf `pV$ug
îu. âL$pi T¢X¡$ îu. âL$pi L$p`k¡
îu. gÿdZ v$phZL$f îu. frhÞÖ M„v$pf¡
îu. îuL$p„s fÐ_`pfMu îu. hk„s i¡hpm¡
îu. kyr_g îuhpõsh îu. Afthv$Ly$dpf rshpfu
îu. AÞkpfu Aåvy$g lduv$ îu. dëg¡ipd b¡\u
îu. AÞkpf i¡M îudsu Apep® rcX¡$

NrZs rhjeso krdrs 

X$p¸. d„Ngp _pfmuL$f (AÝen)
X$p¸. S>eîu AÓ¡ (kv$õe)
îu. rh_peL$ Np¡X$bp¡g¡ (kv$õe)
îudsu âpS>[¼s Np¡Mg¡ (kv$õe)
îu. fdpL$p„s kfp¡v¡$ (kv$õe)
îu. k„v$u` `„QcpC (kv$õe)
îudsu `|Å Å^h (kv$õe)
îudsu DÄÄhgp Np¡X$bp¡g¡ (kv$õe, krQh)

âL$piL$	 :	 îu. rhh¡L$ DÑd Np¡kphu, r_e„ÓL$
`pW$é`yõsL$ r_rd®rs d„X$m,
âcpv¡$hu, dy„bC - 25.

cpjp„sf  : 	îudsu sê$b¡_ `p¡`V$ 

kdunL$ :	 ^uf¡_ d_kyMgpg v$p¡iu 
			 ^rd®L$p ^uf¡_ v$p¡iu

cpjp„sf k„ep¡S>L$ 	 :	 L¡$sL$u r_s¡i Å_u
			 rhi¡jpr^L$pfu, 

NyS>fpsu rhcpN
			‎ pW$é`yõsL$ d„X$m, `yZ¡‎.

r_rd®rs : krQ_$ d¡lsp 

dy¿e r_rd®rs Ar^L$pfu

			 k„S>e L$p„bm¡

r_rd®rs Ar^L$pfu

			 âip„s lfZ¡

klpeL$ r_rd®rs Ar^L$pfu

L$pNm :	 70 Æ.A¡k.A¡d. ¾$udìlp¡ìl

dyÖZpv¡$i :	

dyÖL$ :	

âdyM k„ep¡S>L	 :	 DÄÄhgp îuL$p„s Np¡X$bp¡g¡
â. rhi¡jpr^L$pfu NrZs,
`pW$é`yõsL$ d„X$m, `yZ¡.

â\dph©rÑ	 : 2018    ©	 dlpfpô²$ fpÄe `pW$é ỳõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡̂ _ d„X$m, 
`y_dy®ÖZ  	: 2022	 ỳZ¡ - 411 004.

	 dlpfpô²$ fpÄe ̀ pW$é ỳõsL$ r_rd®rs A_¡ Aæepk¾$d k„ip¡̂ _ d„X$m ̀ pk¡ Ap ̀ yõsL$_p 

b^p„ l½$ fl¡i¡. Ap ỳõsL$_p¡ L$p¡C`Z cpN k„QpgL$, dlpfpô²$ fpÄe `pW$é ỳõsL$      

r_rd®rs A_¡ Aæepk¾$d k„ip¡̂ _ d„X$m_u g¡rMs `fhp_Nu hNf R>p`u iL$pi¡ _rl.

dyM`©óW$ A_¡ 	 :	 îu k„v$u` L$p¡mu, rQÓL$pf,

k„NZL$ue Apg¡M_	
:

dy„bC.

Anf Ny„\Zu	 :	 kd\® N°pqa¼k, 
522, _pfpeZ `¡W$,`yZ¡-30.

N/PB/2022-23/1,000
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âõsph_p
rhÛp\}rdÓp¡, 

Ap` klz_y„ ApW$dp ^p¡fZdp„ õhpNs !

^p¡fZ A¡L$ \u kps ky^u_p NrZs_p `pWe`yõsL$p¡_p¡ sd¡ Aæepk L$ep£ R>¡. ApW$du_y„ `pWe`yõsL$ sdpfp 

lp\dp„ Ap`sp„ Ad_¡ Ap_„v$ \pe R>¡. 

NrZs rhje bfpbf kdÅe, d_p¡f„S>L$ gpN¡ s¡ dpV¡$ `pWe`yõsL$dp„ L¡$V$guL$ L©$rsAp¡ A_¡ fQ_pAp¡ Ap`u 

R>¡ s¡ S>ê$f L$fÅ¡. s¡ bpbs `fõ`f QQp® L$fÅ¡. s¡ `f\u NrZsdp„_p L¡$V$gp„L$ NyZ^dp£ sd_¡ kdÅi¡. 

`pWe`yõsL$dp„_y„ v$f¡L$ âL$fZ Ýep_`|h®L$, bpfuL$pC\u hp„Qp¡ A¡hu A`¡np R>¡. A¡L$pv$ OV$L$, D`OV$L$ bfpbf 

kdÅe _l] sp¡ rinL$, `pgL$ L¡$ AÞe rhÛp\} rdÓp¡_u dv$v$\u kdÆ gp¡. s¡ dpV¡$ dprlsu s„Óop__u dv$v$ gp¡. 

v$f¡L$ âL$fZ_¡ A„s¡ L$ey.Apf.L$p¡X$ Apàep„ R>¡ s¡_p¡ `Z D`ep¡N L$fp¡. 

`pW$dp„_p OV$L$p¡_y„ rhh¡Q_ kdÅe `R>u dlphfp dpV¡$ Ap`¡gp„ Dv$plfZp¡ DL¡$gp¡. dlphfp\u S>¡ s¡ OV$L$p¡_p„ 

dlÒh_p dyØp h^y kpfu fus¡ kdÅi¡ A_¡ Ýep_dp„ fl¡i¡. dlphfpk„N°ldp„ Ap`¡gp„ Dv$plfZp¡ S>¡hp A_¡L$ 

Dv$plfZp¡ sd¡ `Z s¥epf L$fu iL$ip¡. dlphfpk„N°ldp„ Ap`¡gp„ L¡$V$gp„L$ Dv$plfZp¡ spfp„qL$s L$ep® R>¡ S>¡ \p¡X$p 

Apl¹hp_pÐdL$ R>¡. s¡ `Z S>ê$f\u DL¡$gÅ¡. 

NrZs_p Aæepkdp„ OZuhpf Ap`¡gu dprlsu Ap¡R>u v¡$Mpsu lp¡e R>sp„ sL®$k„Ns rhQpf L$fu_¡ s¡ `f\u 

A_¡L$ r_óL$j® d¡mhu iL$pe R>¡. v$p.s. rÓL$p¡Zp¡_u A¡L$ê$`sp_u L$kp¡V$uAp¡. ApNm_p Aæepkdp„ Ap L$kp¡V$uAp¡_p¡ 

sd_¡ S>ê$f D`ep¡N \i¡. s¡_p¡ TuZhV cep£ Aæepk L$fp¡. 

Æh_dp„ Apr\®L$ ìehlpfdp„ h`fpsp„ Q¾$h©qÙ ìepS>, R|>V$-L$rdi_, Qg_, r_erds s\p Ar_erds 

rhrh^ ApL©$rsAp¡_y„ n¡Óam, L¡$V$guL$ rÓ`qfdpZu ApL©$rsAp¡_y„ O_am hN¡f¡ Ap `yõsL$dp„ kdÅìey„ R>¡. 

NrZs_p¡ Aæepk L$fsu hMs¡ `l¡gp„_p ^p¡fZp¡dp„ iuM¡gy„ op_ hp`fhy„ `X¡$ R>¡. s¡\u dlÒh_p k|Óp¡, 

NyZ^dp£ hN¡f¡ "Ap d_¡ kdÅey„' A¡ iuj®L$ l¡W$m Apàep„ R>¡, s¡ `pL$p$ L$fp¡ A_¡ Mpk Ýep_dp„ fpMp¡. 

ApW$du_y„ hj® A¡V$g¡ âp\rdL$ rinZ_y„ A„rsd hj® R>¡. dpV¡$ kfk Aæepk L$fu_¡ dpÝerdL$ rinZ dpV¡$ 

^p¡fZ _hdp„ ApÐdrhðpk\u âh¡ip¡, s¡ dpV¡$ sd_¡ lpqv®$L$ iyc¡ÃR>p !

`yZ¡‎

sp. : 18 A¡râg 2018, AMpÓuS>

cpfsue kp¥f qv$_p„L$ : 28 Q¥Ó 1940

‎(X$p¸. kyr_g dNf)‎

k„QpgL$‎

dlpfpô²$ fpÄe `pWe`yõsL$ r_rd®rs

A_¡ Aæepk¾$d k„ip¡^_ d„X$m, `yZ¡.‎



AÝee_ r_ó`rÑ

k|Qh¡gu i¥nrZL$ âq¾$ep AÝee_ r_ó`rÑ 

AÝee_ L$f_pf_¡ A¡L$gp/Å¡X$udp„/kd|ldp„ sL$ Ap`u_¡ 
L©$rs L$fhp âh©Ñ L$fhp.
·	 k„d¡e k„¿ep `f_u kh® q¾$epAp¡ v$ip®hsp„ Dv$plfZp¡ 

ip¡^hp A_¡ q¾$epAp¡dp„ fl¡gp¡ ApL©$rsb„^ 
(Patterns) ip¡^hp¡.

·	 hN®k„¿ep, hN®d|m, O_k„¿ep, O_d|m_p„ 
ApL©$rsb„^ ip¡^u_¡ `|Zp¯L$p¡ dpV¡$_p„ Opsk„b„^u     
r_edp¡ ip¡^hp.

·	 kpv$p kduL$fZp¡ s¥epf L$fu iL¡$ s¡hu `qf[õ\rs/ 
Dv$plfZp¡ `|fp„ `pX$hp. kpv$u fus hp`fu s¡ DL¡$ghp 
dpV¡$ âp¡Ðkpl_ Ap`hy„.

·	 k„¿ep_p rhsfZ_p NyZ^d® `f Ap^pqfs, b¡ 
b¥rS>L$ `v$p¡ A\hp blz`v$uAp¡_p NyZpL$pf_p¡ 

	 A_ych Ap`hp¡ A_¡ Sy>v$u Sy>v$u b¥rS>L$ r_Ðe 
kdp_spAp¡_y„ âÐen Dv$plfZp¡ Üpfp kpdpÞeuL$fZ 
L$fhy„.

·	 b¡ k„¿ep_p Aheh `pX$hp Ap `|h®op_ `f\u 
kd`®L$ L©$rs_u dv$v$\u b¥rS>L$ `v$phrg_p Ahehp¡_p¡ 
`qfQe L$fphhp¡.

·	 S>¡dp„ isdp__p¡ D`ep¡N A„sc|®s R>¡ A¡hp R|>V$, 
_ap¡-sp¡V$p¡ (Mp¡V$), kpvy„$ ìepS>, Q¾$h©qÙ ìepS> hN¡f¡ 
dpV¡$ OV$_pAp¡ `|fu `pX$hu.

·	 afu_¡ afu kpvy„$ ìepS> ip¡^u_¡ s¡ `f\u Q¾$h©qÙ 
ìepS>_y„ k|Ó d¡mhhy„. s¡ dpV¡$ rhrh^ Dv$plfZp¡ 
s¥epf L$fu Ap`hp.

·	 A¡L$ fpri, buÆ fpri `f Ahg„b¡ R>¡ A¡hu rhrh^ 
OV$_p `|fu `pX$hu. bÞ_¡ fpriAp¡ `¥L$u A¡L$ h^¡ 
sp¡ buÆ h^¡ A\hp A¡L$ h^¡ sp¡ buÆ OV¡$ s¡ 
Ap¡mMhp dpV¡$ âp¡Ðkpl_ Ap`hy„. v$p.s. hpl__u 
TX$` h^¡ sp¡ s¡V$gy„ S> A„sf L$p`hp dpV¡$ Ap¡R>p¡ 
kde gpN¡ R>¡.

·	 Sy>v$p„-Sy>v$p„ âL$pf_p QsyóL$p¡Z_p M|Zp A_¡ bpSy>Ap¡ 
dp`hu s¡d_p hÃQ¡_p k„b„^_p¡ ApL©$rsb„^ ip¡^hp¡. 
s¡_y„ kpdpÞeuL$fZ (Generalization) L$fhy„. 

	 r_ed ip¡^hp¡ A_¡ Dv$plfZp¡ Üpfp QL$pkhp¡.

AÝee_p\},
08.71.01 ApL©$rsb„^ Üpfp k„d¡e k„¿ep_p kfhpmp,  

bpv$bpL$u, NyZpL$pf A_¡ cpNpL$pf_p 
NyZ^dp£_y„ kpdpÞeuL$fZ L$f¡ R>¡.

08.71.02 Ap`¡gu b¡ k„d¡e k„¿epAp¡ hÃQ¡_u h^ydp„ 
h^y k„d¡e k„¿epAp¡ ip¡^¡ R>¡.

08.71.03 rhrh^ fus¡ hN®, O_, hN®d|m, O_d|m 
ip¡^¡ R>¡.

08.71.04  k„¿ep_p Opsp„L$ `|Zp¯L$ lp¡e s¡hp Dv$plfZp¡ 
DL¡$g¡ R>¡.

08.71.05 Qg_p¡ D`ep¡N L$fu_¡ L$p¡eX$p A_¡ fp¡Æ„v$p  
Æh__p Dv$plfZp¡ DL¡$g¡ R>¡.

08.71.06  b¥rS>L$ fpriAp¡_p¡ NyZpL$pf L$f¡ R>¡.
	 v$p.s. (2x + 5) (3x2 + 7)_y„ rhõsfZ 

L$f¡ R>¡.
08.71.07 fp¡Æ„v$p Æh__u kdõepAp¡ DL¡$ghp dpV¡$ 

b¥rS>L$ r_Ðe kdp_sp_p¡ D`ep¡N L$f¡ R>¡.
08.71.08 R|>V$ A_¡ Q¾$h©qÙ ìepS>_p Dv$plfZp¡dp„,  

_ap¡ L¡$ Mp¡V$ ip¡^hp dpV¡$ isdp__u 
k„L$ë`_p_p¡ D`ep¡N L$f¡ R>¡.

08.71.09 R>p`¡gu qL„$ds A_¡ âÐen R|>V$ Ap`u lp¡e 
sp¡ k¢L$X¡$ R|>V$ ip¡^¡ R>¡ A\hp h¡QpZ qL„$ds 
A_¡ _ap¡ Apàep¡ lp¡e sp¡ k¢L$X¡$ _ap¡ ip¡^¡ 
R>¡. 

08.71.10 kd Qg_ A_¡ ìeõs Qg_ `f Ap^pqfs 
Dv$plfZp¡ DL¡$g¡ R>¡.

08.71.11 QsyóL$p¡Z_p M|Zp_p dp`_p kfhpmp_p¡ 
NyZ^d® hp`fu Dv$plfZp¡ DL¡$g¡ R>¡.

08.71.12   kdp„sfcyS> QsyóL$p¡Z_p NyZ^dp£ QL$pk¡ 
R>¡ A_¡ s¡d_p hÃQ¡_p¡ k„b„^ kL$pfZ 
õ`óV$ L$f¡ R>¡.

08.71.13 L„$`pk A_¡ `Ë$u_u dv$v$\u rhrh^  
QsyóL$p¡Zp¡_u fQ_p L$f¡ R>¡.

08.71.14 ApL©$rsb„^_u dv$v$\u Ap¸egf_p k|Ó_p¡ 
spmp¡ d¡mh¡ R>¡.



rinL$p¡ dpV¡$ dpN®v$i®L$ dyØp : 
	 ^p¡fZ ApW$_p `pW$é`yõsL$_p¡ D`ep¡N hN®dp„ âï_p¡Ñfp¡, L©$rsAp¡, QQp® A_¡ rhÛp\}Ap¡ kp\¡ k„hpv$ Aphp rhrh^ 
dpÝedp¡\u \pe s¡ S>ê$fu R>¡. s¡ dpV¡$ `yõsL$_y„ TuZhV$ ce¯y hp„Q_ L$fhy„. hpQsu hMs¡ AÝep`__u ×[óV$A¡ dlÒh_p 
gpNsp„ hp¼ep¡ A^p¡f¡rMs L$fhp. s¡_p¡ k„v$c® kdS>hp dpV¡$ ApNgp„ k„v$c® kprlÐe_p¡ D`ep¡N L$fhp¡. s¡ dpV¡$ L$ey.Apf.L$p¡X$ 
`f Ap`¡gu dprlsu_p¡ `Z D`ep¡N \i¡. 
	 `yõsL$dp„ Ap`Zy„ `qfkf, c|Np¡m, rhop_, A\®ipõÓ, hN¡f¡ rhjep¡_p¡ NrZs kp\¡ kdÞhe kpÝep¡ R>¡. Aphp A_¡L$ 
rhjep¡dp„ NrZs_u k„L$ë`_pAp¡_p¡ D`ep¡N \pe R>¡. s¡ rinL¡$ rhÛp\}_¡ bsphhy„ rinL¡$ D`¾$d, âL$ë` s\p âpÐernL$p¡ 
L$fphhp. S>¡\u NrZs_p¡ ìephlpqfL$ D`ep¡N õ`óV$ \i¡ A_¡ s¡ iuMhp `pR>m_p¡ l¡sy rhÛp\} kdS>i¡. NrZs_u         
k„L$ë`_pAp¡_y„ õ`óV$uL$fZ kfm cpjpdp„ Apàey„ R>¡. dlphfpk„N°ldp„ Ap`¡gp„ Dv$plfZp¡ `f Ap^pqfs A_¡L$ Dv$plfZp¡ 
rinL$p¡A¡ s¥epf L$fhp A_¡ rhÛp\}Ap¡_¡ DL¡$ghp dpV¡$ Ap`hp. s¡dS> rhÛp\}Ap¡_¡ `Z _hp Dv$plfZp¡ s¥epf L$fhp dpV¡$ 
âp¡Ðkpl_ Ap`hy„. 
	 rhÛp\}Ap¡ dpV¡$ L¡$V$gp„L$ Apl¹hp_pÐdL$ âï_p¡ spfp„qL$s L$ep® R>¡. "h ŷ dprlsu dpV¡$' Ap iuj®L$ l¡W$m Ap ¡̀gu dprlsu NrZs_p 
ApNm_p Aæepk dpV¡$ r_ròs D`ep¡Nu \i¡. NrZs ^p¡fZ-ApW$_y„ `pW$é ỳõsL$ Ap`_¡ S>ê$f Ndi¡ A¡hu Ad_¡ Apip R>¡. 

k|Qh¡gu i¥nrZL$ âq¾$ep AÝee_ r_ó`rÑ 

·	 kdp„sfcyS> QsyóL$p¡Z_p NyZ^dp£ - s¡_u fQ_p L$fu 
s¡dp„ rhL$Zp£ v$p¡fu, bpSy> A_¡ M|Zp dp`u_¡ QL$pku 
Å¡hp s¡_p L$pfZp¡ Ap`hp.

·	 cp¥rdrsL$ kp^_p¡_u dv$v$\u rhrh^ QsyóL$p¡Z 
fQ_p_y„ âpÐernL$ bsphhy„.

·	 Apg¡M L$pNm `f kdg„b QsyóL$p¡Z A_¡ AÞe 
blzcyÅL©$rsAp¡ v$p¡fhu A_¡ rhÛp\}Ap¡A¡ Qp¡fk 
A¡L$dp¡ NZu_¡ s¡_y„ n¡Óam _½$u L$fhy„.

·	 rÓL$p¡Z A_¡ g„bQp¡fk s\p Qp¡fk_p n¡Óam_p¡ 
D`ep¡N L$fu_¡ kdg„b QsyóL$p¡Z_y„ n¡Óam ip¡^hy„.

·	 O_, g„bO_, _mpL$pf hN¡f¡ rÓrdsue ApL©$rs_p 
`©óW$p¡ Ap¡mMhp.

·	 O$_, g„bO_, _mpL$pf_p `©óW$am_p k|Ó g„bQp¡fk, 
Qp¡fk A_¡ hsy®m_p n¡Óam_p k|Óp¡_p¡ D`ep¡N 
L$fu_¡ ip¡^hy„.

·	 O_ A_¡ g„bO__y„ O_am O_ A¡L$d hp`fu_¡ 
ip¡^hy„.

·	 kpdN°u c¡Nu L$fhu, s¡_y„ hN}L$fZ L$fhy„ A_¡ 
õs„cpg¡M v$p¡fhp.

·	 Ap`¡gu kpdN°u_u âprsr_^uL$ qL„$ds ip¡^hu A¡V$g¡ 
L¡$ dÝe ip¡^hp¡.

·	 A¡L$ê$`sp_u L$kp¡V$uAp¡ _½$u L$fu A_¡ ApL©$rsAp¡ 
A¡L$d¡L$ `f d|L$u_¡ A¡L$ê$`sp_p NyZ^d®_p¡ spmp¡ 
d¡mhhp¡.

08.71.15 Qp¡L$W$phpmp¡ L$pNm (N°uX$ `¡`f) A\hp   
Apg¡M`Ó hp`fu_¡ blzcyÅL©$rs A_¡ 
kdg„b QsyóL$p¡Z_y„ A„v$pS>¡ n¡Óam ip¡^hy„. 
s¡dS> k|Ó_p¡ D`ep¡N L$fu_¡ spmp¡ d¡mh¡ 
R>¡.

08.71.16 blzcyÅL©$rsAp¡_y„ (blzL$p¡Z_y„) n¡Óam ip¡^¡ 
R>¡.

08.71.17 g„bO_ A_¡ _mpL$pf hõsyAp¡_y„ `©›$am 
A_¡ O_am ip¡^¡ R>¡.

08.71.18 õs„cpg¡M_y„ hp„Q_ L$f¡ R>¡ A_¡ A\®OV$_ 
L$f¡ R>¡.

08.71.19 b¡ kdp„sf f¡Mp A_¡ R>¡qv$L$p_¡ gu^¡ s¥epf 
\sp„ M|Zp_u Å¡X$uAp¡_p„ NyZ^dp£ QL$pk¡ 
R>¡.

08.71.20 bpbpbp, M|bpM|, M|M|bp, bpM|bp, 
L$Z®cyÅ L$kp¡V$u hp`fu_¡ rÓL$p¡Z_u 
A¡L$ê$`sp õ`óV$ L$f¡ R>¡.

08.71.21  Apg¡M`Ó A\hp Qp¡L$W$p„ L$pNm hp`fu_¡ 
b„^ ApL©$rsAp¡_y„ A„v$pS>¡ n¡Óam ip¡^¡ R>¡.

08.71.22 fp¡Æ„v$p ìehlpfdp„ Ap„L$X$pL$ue dprlsu `f\u 
dÝe ip¡^¡ R>¡.

08.71.23  Ap`¡gu f¡Mp_¡ kdp„sf f¡Mp v$p¡fhp_u fQ_p 
L$f¡ R>¡.
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epv$ L$fuA¡.

Ap`Z¡ âpL©$rsL$ k„¿ep kd|l, `|Z® k„¿ep kd|l A_¡ `|Zp¯L$ k„¿ep kd|l_p¡ `qfQe d¡mìep¡ R>¡.  

	 âpL©$rsL$ k„¿ep kd|l	 	  `|Z® k„¿ep kd|l 		      `|Zp¯L$ k„¿ep kd|l

	      1,2,3,4,...		    0,1,2,3,4, ... 	    ...,-4,-3,-2,-1, 0, 1, 2, 3,... 

k„d¡e k„¿ep kd|l

    −25

3
, 10

7−
 , -4, 0, 3, 8, 32

3
, 67

5
, hN¡f¡.

k„d¡e k„¿ep kd|l :   
m

n
 _p ê$`dp„ v$ip®h¡gu k„¿ep_¡ k„d¡e k„¿ep L$l¡ R>¡. Al] m A_¡ n `|Zp¯L$ k„¿ep R>¡. 

`f„sy n i|Þe lp¡sp¡ _\u. 

b¡ k„d¡e k„¿epAp¡ v$fçep_ Ak„¿e k„d¡e k„¿epAp¡ lp¡e R>¡, s¡ Ap`Z¡ iu¿ep R>uA¡. 

ÅZu gCA¡.

k„¿epf¡Mp `f k„d¡e k„¿ep v$ip®hhu (To show rational numbers on a number line)

	 7

3
, 2, −2

3
  Ap k„¿epAp¡ k„¿epf¡Mp `f L¡$hu fus¡ v$ip®hhu s¡ Å¡CA¡.  

kp¥ â\d A¡L$ k„¿epf¡Mp v$p¡fuA¡. 

·	 2 A¡ k„d¡e k„¿ep `|Zp¯L$ k„¿ep `Z R>¡. s¡ k„¿epf¡Mp `f v$ip®huA¡. 

·	 7

3
 = 7 ´ 1

3
, dpV¡$ i|Þe_u S>dZu bpSy>A¡ v$f¡L$ A¡L$d_p ÓZ kdp_ cpN L$fuA¡. i|Þe\u kpsdy„ 

	 tbvy$ 
7

3
 k„¿ep v$ip®h¡ R>¡ A\hp 7

3
 = 2 + 1

3
, dpV¡$ k„¿ep 2 `R>u  1

3
 A¡L$d A„sf¡ Aph¡gy„ tbvy$  

1 k„d¡e A_¡ Ak„d¡e k„¿ep 

-3 4-2 -1 0 1 2 3
−2

3

2

3
7

3

rhcpN 1
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	 7

3
 k„¿ep v$ip®h¡ R>¡.  

· 	 k„¿epf¡Mp `f 
−2

3
 k„¿ep v$ip®hhp dpV¡$, `l¡gp 

−2

3
 A¡ k„¿ep v$ip®hu. 0 _u X$pbu bpSy>A¡ s¡V$gp„  S>  

	 A„sf¡ 
−2

3
 A¡ k„¿ep v$ip®hu iL$pi¡.

dlphfpk„N°l 1.1

1.  k„¿epf¡Mp `f _uQ¡_u k„d¡e k„¿ep v$ip®hp¡. v$f¡L$ Dv$plfZ dpV¡$ AgN k„¿epf¡Mp v$p¡fhu. 

	 (1) 3

2
, 5

2
, − 3

2
 	        (2) 7

5
, −2

5
, −4

5
 	         (3)  −5

8
, 11

8
	        (4) 13

10
 , −17

10

2.  Ap`¡gu k„¿epf¡Mp Å¡C_¡ `|R>¡gp âï_p¡_p S>hpb Ap`p¡.   

	 (1) B tbvy$ L$C k„d¡e k„¿ep v$ip®h¡ R>¡ ?		 (2) 1 3

4
 Ap k„¿ep L$ep tbvy$ hX$¡ v$ip®hu R>¡ ?

	 (3) ‘D tbvy$ 
5

2
 Ap k„d¡e k„¿ep v$ip®h¡ R>¡.' Ap rh^p_ kÐe R>¡ L¡$ AkÐe s¡ gMp¡. 

ÅZu gCA¡.

k„d¡e k„¿epAp¡ hÃQ¡_p¡ ¾$dk„b„^ (_p_p-dp¡V$p `Ï„) (Comparison of rational numbers)

k„¿epf¡Mp `f k„¿ep_u v$f¡L$ Å¡X$udp„ X$pbu bpSy>_u k„¿ep, S>dZu bpSy>_u k„¿ep L$fsp„ _p_u lp¡e 

R>¡. s¡ Ap`Z¡ ÅZuA¡ R>uA¡. s¡dS> k„d¡e k„¿ep_p A„i A_¡ R>¡v$_¡ A¡L$ S> i|Þe¡sf k„¿ep hX¡$ NyZuA¡ 

sp¡ `Z R>¡v$_¡ A¡L$ S> i|Þe¡sf k„¿ep hX¡$ NyZuA¡ sp¡ `Z k„¿ep s¡_u s¡ S> fl¡ R>¡. s¡_u qL„$ds bv$gpsu 

_\u. A¡V$g¡ L¡$, a
b

ka

kb
= , (k ¹ 0).

Dv$p.  (1)	 5

4
 A_¡ 2

3
 hÃQ¡ _p_p-dp¡V$p`Ï„ _½$u L$fp¡.  <, =, > `¥L$u ep¡Áe rQŒ d|L$p¡.

DL¡$g	 ः	 5

4
 = 

5 3

4 3

´
´  = 

15

12
 	 ;	 2

3
 = 2 4

3 4

´
´

 = 
8

12

		
15

12
 > 

8

12
 		 \ 5

4
 > 2

3
 

A

-3

B

-2

C

-1

D

0

E

1

FO

32



3

Dv$p. (2)	 −7

9
, 4

5
 Ap k„d¡e k„¿ep_u syg_p L$fp¡. 

DL¡$g	 ः	 F>Z k„¿ep l„d¡ip ^_ k„¿ep L$fsp„ _p_u S> lp¡e R>¡. dpV¡$ -
7

9
 < 4

5
 . 

		  b¡ F>Z k„¿ep_u syg_p L$fhp dpV¡$

		  a, b ^_ k„¿epAp¡ R>¡. Å¡ a < b, sp¡ -a > -b A_ych L$fuA¡. 

		  2 < 3 `f„sy -2 > -3

		  5

4
 < 7

4
 `f„sy  −5

4
 > −7

4
 

Dv$p. (3)	 −7

3
, −5

2
  _u syg_p L$fp¡.

DL¡$g	 ः	 `l¡gp„ 
7

3
 A_¡ 

5

2
 hÃQ¡ syg_p L$fuA¡.

		  7

3
 = 7 2

3 2

´
´

 = 14

6
	,	  5

2
 = 5 3

2 3

´
´

 = 15

6
 	 A_¡      14

6
 < 15

6

		  \ 7

3
 < 5

2
	 \  −7

3
 > −5

2

Dv$p. (4)	 3

5
 A_¡ 6

10
 k„d¡e k„¿epAp¡ R>¡. s¡_u syg_p L$fp¡. 

DL¡$g	 ः	 3

5
 = 3 2

5 2

´
´

 = 6

10
	   \ 3

5
 = 6

10
	    

		  k„d¡e k„¿ep_u syg_p L$fhp dpV¡ _uQ¡_p„ r_edp¡ D`ep¡Nu R>¡. 

		  a

b
 A_¡ c

d
 Ap k„d¡e k„¿epAp¡dp„ Å¡ b A_¡ d ^_ k„¿epAp¡ lp¡e A_¡,    

(1) Å¡ a × d < b × c sp¡ a
b

 < c
d

(2) Å¡ a × d = b × c sp¡ a
b

 = c
d

(3) Å¡ a × d > b × c sp¡ a
b

 > c
d

 

dlphfpk„N°l 1.2

1. _uQ¡_u k„¿epAp¡ hÃQ¡ _p_p-dp¡V$p `Ï„ _½$u L$fp¡.

	 (1) -7, -2	 (2) 0, −9

5
	 (3) 8

7
, 0	 (4) −5

4
, 1

4
	 (5) 40

29
, 141

29

	 (6) - 17

20
, −13

20
	 (7) 15

12
, 7

16
	 (8) −25

8
, −9

4
	 (9) 12

15
, 3

5
 	 (10) −7

11
, −3

4

Ap k„¿epf¡Mp `f s`pku Sy>Ap¡.}
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ÅZu gCA¡.

k„d¡e k„¿ep_y„ v$ip„i ê$` (Decimal representation of rational numbers)

	 k„d¡e k„¿ep_p A„i_¡ R>¡v$ hX¡$ cpNsu hMs¡ v$ip„i A`|Zp¯L$_p¡ D`ep¡N L$fhp\u s¡ k„¿ep_y„ v$ip„i ê$` 

dm¡ R>¡. v$p.s. 7

4
 =1.75, Al] 7 _¡ 4 hX¡$ cpNsp„ i¡j i|Þe Aphu A¡V$g¡ cpNpL$pf_u q¾$ep `|Z® \C. 

	 k„d¡e k„¿ep_p Ap v$ip„i ê$`_¡ M„qX$s v$ip„i ê$` L$l¡ R>¡.  

	 Ap`Z_¡ Mbf R>¡ L¡$, v$f¡L$ k„d¡e k„¿ep AM„X$ Aphs} v$ip„i ê$`dp„ gMu iL$pe R>¡.

v$p.s.,	 (1) 7

6
 = 1.1666... = 1 16.

·

 	 (2) 5

6
 = 0.8333... = 0 83.

·

 

	 (3) −5

3
 = -1.666... = �

�

1 6. 	

	 (4) 22

7
 = 3.142857142857... = 3 142857. 	 (5) 23

99
 = 0.2323... = 0 23.

	 s¡dS> 
7

4
 = 1.75 = 1.75000... = 1 750.

·

 Ap fus¡ i|Þe_p¡ D`ep¡N L$fu_¡ M„qX$s 

	 ê$`_¡ AM„X$ Aphs} ê$`dp„ gMu iL$pe R>¡. 

dlphfpk„N°l 1.3

1. _uQ¡_u k„d¡e k„¿epAp¡ v$ip„i ê$`dp„ gMp¡. 

	 (1) 9

37
	 (2) 18

42
	 (3) 9

14
	 (4) −103

5
	 (5) − 11

13

ÅZu gCA¡.

Ak„d¡e k„¿ep (Irrational numbers)

k„d¡e k„¿ep rkhpe buÆ ̀ Z A_¡L$ k„¿epAp¡ k„¿epf¡Mp ̀ f lp¡e R>¡. s¡ k„d¡e lp¡su _\u A¡V$g¡ L¡$ Ak„d¡e 

lp¡e R>¡. 2   Ap A¡hu S> A¡L$ Ak„d¡e k„¿ep R>¡. 

Ap`Z¡ 2  _¡ k„¿epf¡Mp `f v$ip®huA¡. 

·	 k„¿epf¡Mp `f A tbvy$ k„¿ep 1 v$ip®h¡ R>¡. k„¿epf¡Mp_¡ tbvy$ A dp„\u A¡L$ g„bf¡Mp l  v$p¡fp¡.  

	 f¡Mp l `f  P tbvy$ A¡hu fus¡ ëep¡ L¡$, OA = AP = 1 A¡L$d lp¡e.  

·	 f¡M OP v$p¡fp¡. D OAP L$pV$L$p¡Z rÓL$p¡Z s¥epf \ep¡.
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tbvy$_¡ Q _pd Ap`p¡. s¡\u OQ A„sf `Z 2  \i¡. 

	 A¡V$g¡ L¡$ 2  A¡ k„¿ep, k„¿epf¡Mp `f tbvy$ Q hX¡$ v$ip®hu R>¡.

	 OQ S>¡V$gy„ S> A„sf, L„$`pkdp„ gC_¡ O _u X$pbu bpSy>A¡ R tbvy$ õ\p`_ L$fuA¡ sp¡ s¡ tbvy$  

A¡ k„¿ep - 2  v$ip®hu li¡. 

2  A¡ Ak„d¡e k„¿ep R>¡ s¡ Ap`Z¡ `R>u_p ^p¡fZdp„ kprbs L$fuiy„. Ak„d¡e k„¿ep_y„ v$ip„i ê$` 

AM„qX$s A_„s A_phs} lp¡e s¡ `Z Ap`Z¡ lh¡ `R>u_p ^p¡fZdp„ iuMuiy„. 

Ýep_dp„ gp¡ L¡$ -

`pR>m_p ^p¡fZdp„ Ap`Z  p k„¿ep k„d¡e _\u, s¡ iu¿ep R>uA¡. A¡V$g¡ S> s¡ k„¿ep Ak„d¡e R>¡. 

Ap`Z¡ ìehlpfdp„  p _u qL„$ds 
22

7
 A\hp 3.14 gCA¡ R>uA¡. `f„sy 

22

7
 A_¡ 3.14 k„¿ep k„d¡e R>¡. 

S>¡ k„¿epAp¡ k„¿epf¡Mp `f tbvy$ hX¡$ v$ip®hu iL$pe R>¡. s¡hu k„¿ep_¡ hpõsrhL$ k„¿ep L$l¡ R>¡. b^u 

k„d¡e k„¿epAp¡ k„¿epf¡Mp `f v$ip®hu iL$pe R>¡. A¡V$g¡ L¡$, b^u k„d¡e k„¿epAp¡ hpõsrhL$ k„¿epAp¡ R>¡. s¡ 

S> fus¡ Ak„¿e Ak„d¡e k„¿epAp¡ `Z hpõsrhL$ k„¿ep R>¡.  

2  Ap Ak„d¡e k„¿ep R>¡. 3 2 , 7 + 2 , 3 - 2  hN¡f¡ b^u k„¿epAp¡ Ak„d¡e S> R>¡ s¡ 

Ýep_dp„ fpMp¡. L$pfZ L¡$, Å¡ 3 2  k„d¡e lp¡e sp¡ 3 2

3
 A¡ `Z k„d¡e k„¿ep S> lp¡e `f„sy Ap kÐe _\u. 

k„d¡e k„¿ep, k„¿epf¡Mp `f L¡$hu fus¡ v$ip®hhu s¡ Ap`Z¡ Å¡ey„. s¡ S> âdpZ¡ 2  Ap Ak„d¡e k„¿ep 

Ap`Z¡ k„¿epf¡Mp `f v$ip®hu. s¡ S> fus¡ 3 , 5  . . . S>¡hu A_¡L$ Ak„d¡e k„¿epAp¡ Ap`Z¡ k„¿epf¡Mp 

`f v$ip®hu iL$uA¡ R>uA¡. 

dlphfpk„N°l 1.4

1. 	 2  Ap k„¿ep k„¿epf¡Mp `f v$ip®hu R>¡. s¡_p Ap^pf¡ 3  Ap k„¿ep k„¿epf¡Mp `f v$ip®hhp dpV¡$ 

_uQ¡_u L©$rs`|Z® L$fp¡.

	 `pe\pNp¡fk_p âd¡e dyS>b,

	 OP2 = OA2 + AP2

	             = 12 + 12 = 1+1 = 2
	 OP2 = 2 

\	 OP  = 2  ...(bÞ_¡ bpSy>_y„ hN®d|m g¡sp„) 

· 	 lh¡ O L¡$ÞÖ A_¡ OP S>¡V$gu rÓÄep gC_¡ A¡L$ 

Qp` v$p¡fp¡. s¡ Qp`, k„¿epf¡Mp_¡ Äep„ R>¡v¡$ s¡ 

OR

P

QA
0 1

l

2- 2
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L©$rs :  

· k„¿epf¡Mp `f Q  tbvy$ A¡ ..... k„¿ep v$ip®h¡ R>¡. 

tbvy$dp„\u A¡L$ g„bf¡Mp v$p¡f¡gu R>¡. s¡ f¡Mp `f 1 

A¡L$d g„bpC v$ip®hsy„ tbvy$ R R>¡.  

· OR Å¡X$hp\u D ORQ L$pV$L$p¡Z rÓL$p¡Z  b_¡

R>¡.

· l (OQ) = 2  ,    l(QR) = 1
		  \ `pe\pNp¡fk_p âd¡e `f\u,  

		 [l(OR)]2 	= [l(OQ)] 2 + [l(QR)] 2 

=    2 +   2 =    +  

=   \ l(OR) =  

	 OR S>¡V$gy„ S> A„sf gB_¡ v$p¡f¡gp Qp` k„¿epf¡Mp_¡ Äep„ R>¡v¡$ R>¡. s¡ tbvy$ _¡ C _pd Ap`p¡. tbvy$  C 3  A¡ 

k„¿ep v$ip®h¡ R>¡.   

2. k„¿epf¡Mp `f 5  Ap k„¿ep v$ip®hp¡. 3«. 	 k„¿epf¡Mp `f 7  Ap k„¿ep v$ip®hp¡.

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 1.1

2. (1) 
−10

4
(2) C (3) kÐe

dlphfpk„N°l 1.2

1. (1) -7 < -2 (2) 0 > 
−9

5
	 (3) 8

7
 > 0 (4) −5

4
< 1

4
(5) 40

29
< 141

29

    (6) −17

20
 < −13

20
(7) 15

12
 > 7

16
(8) −25

8
 < −9

4
	(9) 12

15
 > 3

5
(10) −7

11
 > −3

4

dlphfpk„N°l 1.3

(1) 0 243. (2) 0 428571.  	 (3) 0 6428571. 	 (4) -20.6

(5) -0.846153

-1 0 1
Q C

R

O
2 3
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bpSy>_u ApL©$rsdp„ R>¡qv$L$p_¡ gu^¡ tbvy$ M `pk¡ 

Qpf A_¡ tbvy$ N `pk¡ Qpf A¡d Ly$g 8 M|Zp b_¡ R>¡. 

ApW¡$e M|ZpAp¡dp„ v$f¡L$ M|Zp_u A¡L$ cyÅ R>¡qv$L$p `f 

A_¡ buÆ cyÅ b¡dp„\u A¡L$ f¡Mp `f lp¡e R>¡. Ap 

`f\u M|Zp_u Å¡X$uAp¡ _½$u L$fhpdp„ Aph¡ R>¡. s¡_p¡ 

Aæepk L$fuA¡.

R>¡qv$L$p (Transversal)

bpSy>_u ApL©$rsdp„ f¡Mp m A_¡ f¡Mp n _¡ f¡Mp l A_y¾$d¡ 

tbvy$ A A_¡ tbvy$ B A¡d b¡ rcÞ_ tbvy$Ap¡dp„ R>¡v¡$ R>¡. 

f¡Mp m A_¡ f¡Mp n _u R>¡qv$L$p f¡Mp l R>¡. 

·  k„NsL$p¡Zp¡ (Corresponding angles)
S>¡ Å¡X$udp„_p M|ZpAp¡_u R>¡qv$L$p `f_u cyÅAp¡ 

A¡L$ S> qv$ip v$ip®h¡ A_¡ R>¡qv$L$p ̀ f _ lp¡e s¡hu cyÅAp¡ 

R>¡qv$L$p_u A¡L$ S> bpSy>A¡ lp¡e, s¡ k„NsL$p¡Zp¡_u Å¡X$u 

lp¡e R>¡. 

·  A„s:L$p¡Zp¡  (Interior angles)
S>¡ Å¡X$udp„_p M|ZpAp¡ Ap`¡gu b¡ f¡MpAp¡_u 

A„v$f_u bpSy>A¡ A_¡ R>¡qv$L$p_u A¡L$ S> bpSy>A¡ lp¡e 

R>¡. s¡ A„s:L$p¡Zp¡_u Å¡X$u lp¡e R>¡.

ÅZu gCA¡.

Å¡ L$p¡C f¡Mp Ap`¡gu b¡ f¡MpAp¡_¡ rcÞ_ tbvy$Ap¡dp„ R>¡v¡$ sp¡ s¡ f¡Mp_¡ "R>¡qv$L$p' L$l¡ R>¡. 

R>¡qv$L$p_¡ gu^¡ b_sp„ M|Zp (Angles made by transversal)

2 kdp„sf f¡Mp A_¡ R>¡qv$L$p

A

n

l

m
B

A

P

Q

R S
T

N

M

epv$ L$fuA¡.

A¡L$ S> kdsgdp„ lp¡e A_¡ `fõ`f R>¡v$su _ lp¡e s¡hu f¡MpAp¡_¡ kdp„sf f¡Mp L$l¡ R>¡. 

"f¡Mp  l A_¡ f¡Mp m kdp„sf R>¡, s¡ "f¡Mp  l || f¡Mp m' A¡d gMpe R>¡.
l

m
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·  ìeyÐ¾$dL$p¡Zp¡ (Alternate angles)

S>¡ Å¡X$udp„_p M|ZpAp¡ R>¡qv$L$p_u rhê$Ý^ bpSy>A¡ lp¡e A_¡ R>¡qv$L$p `f_u cyÅAp¡ rhê$Ý^ qv$ip v$ip®h¡ s¡ 

ìeyÐ¾$dL$p¡Zp¡_u Å¡X$u lp¡e R>¡. 

	 ApL©$rsdp„ b¡ Å¡X$uAp¡ Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡_u A_¡ b¡ Å¡X$uAp¡ bpü ìeyÐ¾$dL$p¡Zp¡_u lp¡e R>¡. 

Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡

(f¡Mp_u A„v$f_u bpSy>A¡ Aph¡gp„ M|Zp) 
(i)   ÐPMN	 A_¡	 ÐMNS
(ii)	 ÐQMN	 A_¡	 ÐMNR

bpü ìeyÐ¾$dL$p¡Zp¡

(f¡Mp_u blpf_u bpSy>A¡ Aph¡gp„ M|Zp)
(i)	 ÐAMP	 A_¡	 ÐTNS
(ii)	 ÐAMQ	 A_¡	 ÐTNR

D`f_u ApL©$rsdp„ k„NsL$p¡Zp¡_u Å¡X$uAp¡ -
(i) 	 ÐAMP  	A_¡ 	ÐMNR 		
(ii) 	ÐPMN 	 A_¡ 	ÐRNT
(iii) 	ÐAMQ 	A_¡ 	ÐMNS 
(iv) 	ÐQMN  A_¡ 	ÐSNT  

D`f_u ApL©$rsdp„ A„s:L$p¡Zp¡_u Å¡X$uAp¡ -
(i)	 ÐPMN  	A_¡	 ÐMNR
(ii)	 ÐQMN	 A_¡	 ÐMNS

dlphfpk„N°l 2.1

1. 	 bpSy>_u ApL©$rs Sy>Ap¡. ApL©$rsdp„ M|Zp_p _pd A¡L$ S> Anf hX¡$ v$ip®ìep R>¡. s¡ `f\u Mpgu Qp¡L$W$p„ 

cfp¡. 

	 k„NsL$p¡Zp¡_u Å¡X$uAp¡. 

	 (1) Ðp A_¡  	 (2)  Ðq A_¡  
	 (3) Ðr A_¡  	 (4) Ðs A_¡     	
	 Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡_u Å¡X$uAp¡.

	 (5) Ðs A_¡  	 (6) Ðw A_¡   

2.	 bpSy>_u ApL©$rsdp„ v$ip®h¡gp„ M|Zp Sy>Ap¡. s¡ 

`f\u _uQ¡_u Å¡X$uAp¡ v$ip®hsp„ M|Zp gMp¡.

	 (1)	 Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡

	 (2)	 k„NsL$p¡Zp¡

	 (3)	 A„s:L$p¡Zp¡ 	

p

w

q

x
r

y

s

z

a
g

b
hcd

e f
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ÅZu gCA¡.

kdp„sf f¡Mp_u R>¡qv$L$p_¡ gu^¡ b_sp M|Zp_p„ NyZ^d® 
(Properties of angles formed by two parallel lines and transversal)

L©$rs (I) :	 _p¡V$byL$_p L$pNm `f ApL©$rs (A)dp„ v$ip®ìep âdpZ¡ b¡ kdp„sf f¡Mp A_¡ s¡_u R>¡qv$L$p v$p¡fp¡. 

V²¡$k`¡`f_u dv$v$\u s¡ S> ApL©$rs_u A¡L$ ârsL©$rs L$p¡fp L$pNm `f v$p¡fp¡. ApL©$rs (B) dp„ v$ip®ìep 

dyS>b cpN I A_¡ cpN II Sy>v$p„ f„N¡ f„Np¡. s¡ b¡ cpN L$psf\u L$p`u gp¡. 

	 cpN I A_¡ cpN II v$ip®hsp„ M|Zp kyf¡ML$p¡Zp¡ R>¡. s¡ Ýep_dp„ gp¡. lh¡ cpN I A_¡ cpN II   

	 ApL©$rs A _p ApW¡$e M|ZpAp¡ `f hpfpafsu d|L$u_¡ Sy>Ap¡. 

	 cpN I kp\¡ b„^b¡k¡ R>¡ ? 

 	 ¼ep ¼ep M|ZpAp¡ cpN II kp\¡ b„^b¡k¡ R>¡ ?

	 A¡hy„ v¡$Mpe R>¡ L¡$,	 Ðb @ Ðd @ Ð f @ Ðh, L$pfZ Ap b^p„ M|Zp cpN I kp\¡ b„̂  b¡k¡ R>¡. 

		  Ða @ Ðc @ Ðe @ Ðg, L$pfZ Ap b^p„ M|Zp cpN II kp\¡ b„̂  b¡k¡ R>¡.

	 _p¡V$byL$dp„ r_funZ L$fu _p¢^ L$fp¡. s¡ _uQ¡ âdpZ¡ R>¡ s¡ QL$pkp¡. 

	 (1) Ða @ Ðe, Ðb @ Ð f, Ðc @ Ðg, Ðd @ Ðh 

		  (Ap k„NsL$p¡Zp¡_u Å¡X$uAp¡ R>¡.)

	 (2) Ðd @ Ð f  A_¡ Ðe @ Ðc (Ap Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡_u Å¡X$uAp¡ R>¡.)

	 (3) Ða @ Ðg A_¡ Ðb @ Ðh (Ap bpü ìeyÐ¾$dL$p¡Zp¡_u Å¡X$uAp¡ R>¡.)

	 (4)	Ðd + Ðe = 180° A_¡ Ðc + Ð f = 180° 
		  (Ap Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡_u Å¡X$uAp¡ R>¡.)	

Qpgp¡, QQp® L$fuA¡. 

	 b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ 8 M|ZpAp¡ b_¡ R>¡. 

	 Ap ApW$ M|ZpAp¡ `¥L$u A¡L$ M|Zp_y„ dp` Apàey„ lp¡e sp¡ bpL$u_p kps M|Zp_p dp` ip¡^u iL$pe L$¡ ?

(A)

a

g

b

h

cd
e f

(B)

III
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kdp„sf f¡Mp_u R>¡qv$L$p_¡ gu^¡ b_sp„ k„NsL$p¡Zp¡_u 

Å¡X$udp„_p M|ZpAp¡ `fõ`f A¡L$ê$` lp¡e R>¡. 

bpSy>_u ApL©$rsdp„ f¡Mp PQ || f¡Mp RS R>¡.    
f¡Mp AB s¡d_u R>¡qv$L$p R>¡. 

k„NsL$p¡Zp¡

ÐAMP @ ÐMNR 	 ÐPMN @ ÐRNB
ÐAMQ @ ÐMNS	 ÐQMN @ ÐSNB

(2) ìeyÐ¾$dL$p¡Zp¡_p¡ NyZ^d®

(Property of alternate angles)

kdp„sf f¡Mp_u R>¡qv$L$p_¡ gu^¡ b_sp„ ìeyÐ¾$dL$p¡Zp¡_u 

Å¡X$udp„_p M|Zp `fõ`f A¡L$ê$` lp¡e R>¡.  

   Ap„sf¹ ìeyÐ¾$dL$p¡Zp¡	       bpü ìeyÐ¾$dL$p¡Zp¡

ÐPMN @ ÐMNS 	     ÐAMP @ ÐSNB
ÐQMN @ ÐMNR      ÐAMQ @ ÐRNB 

(3) A„s:$L$p¡Zp¡_p¡ NyZ^d®

(Property of interior angles) 

kdp„sf f¡Mp_u R>¡qv$L$p_¡ gu ¡̂ b_sp„ A„s:L$p¡Zp¡_u v$f¡L$ 

Å¡X$udp„_p M|ZpAp¡_p dp`_p¡ kfhpmp¡ 180°  \pe R>¡.

A„s:L$p¡Zp¡

ÐPMN + ÐMNR = 180°
ÐQMN + ÐMNS = 180°

ÅZu gCA¡.

(1) k„NsL$p¡Zp¡_¡ NyZ^d® (Property of corresponding angles)

NZ¡gp„ Dv$plfZp¡ 

ÐMNQ = ÐONP = 70° ....(rhfyÝ^ M|Zp)

ÐAON + ÐONP = 180° ....(A„s:L$p¡Zp¡) 

\ ÐAON	 = 180° - ÐONP

			   = 180° - 70° 
			   = 110°

fus II

ÐMNQ = 70° 

\ ÐNOB = 70°....(k„NsL$p¡Z)

 ÐAON + ÐNOB = 180° (kyf¡ML$p¡Z)

\ ÐAON + 70° = 180°
\ ÐAON = 110°

		  (Ap b¡ fus D`fp„s AÞe fus¡ rhQpf L$fu_¡ `Z D`f_p¡ âï_ DL¡$gu iL$pe R>¡.)

Dv$p. (1)   bpSy>_u ApL©$rsdp„ f¡Mp AB || f¡Mp PQ A_¡

		  f¡Mp LM  s¡_u R>¡qv$L$p R>¡. ÐMNQ = 70°,  
		  sp¡ ÐAON _y„ dp` ip¡^p¡. 

DL¡$g	 :	 			   fus I

A

P

B

Q

R SN

M

A

P

B

QN

L
O

M

70°
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Dv$p. (2) 	bpSy>_u ApL©$rsdp„ f¡Mp m || f¡Mp n 

		  A_¡ f¡Mp l s¡_u R>¡qv$L$p R>¡. 

		  Å¡ Ð b = (x + 15)° A_¡

		  Ð e = (2x + 15)° sp¡ x _u qL„$ds ip¡^p¡. 

	 (2)	 bpSy>_u ApL©$rsdp„ f¡Mp a || f¡Mp b A_¡ f¡Mp l   

		  s¡_u R>¡qv$L$p R>¡. sp¡ x _u qL„$ds ip¡^p¡.

	    	 (A) 90°	 (B) 60°	 (C) 45°	 (D) 30°

DL¡$g	 :	 Ð b @ Ð f  .......... (k„NsL$p¡Zp¡) 	 \ Ð f = Ð b = (x + 15)°
		  Ð f + Ð e = 180° 	.......... (kyf¡ML$p¡Z) 
		  kduL$fZdp„ qL„$ds d|L$sp„, 
		  x + 15 + 2x + 15 = 180° 		 \ 3x + 30 = 180°
	 \	3x = 180°- 30° 	 ......... (bÞ_¡ bpSy>dp„\u 30 bpv$ L$fsp„) 

	     x = 150

3

o

 	  	 ......... (bÞ_¡ bpSy>A¡ 3 hX¡$ cpNsp„) 

	 \	x = 50°

Ap d_¡ kdÅey„.

 	 b¡ kdp„sf f¡Mp_¡ A¡L$ R>¡qv$L$p R>¡v¡$ Ðepf¡ b_su

· 	 k„NsL$p¡Zp¡_u Å¡X$dp„_p M|Zp A¡L$ê$` lp¡e R>¡. 	 ·    ìeyÐ¾$dL$p¡Zp¡_u Å¡X$dp„_p M|Zp A¡L$ê$` lp¡e R>¡. 

· 	 A„s:L$p¡Zp¡_u v$f¡L$ Å¡X$dp„_p M|Zp `fõ`f `|fL$ lp¡e R>¡. 

	    dlphfpk„N°l 2.2

1.	 ep¡Áe `ep®e `k„v$ L$fp¡. 

2.	 bpSy>_u ApL©$rsdp„ f¡Mp p || f¡Mp q R>¡. 

	 f¡Mp  t A_¡  f¡Mp s s¡_u R>¡qv$L$p R>¡. sp¡ Ap`¡gp„  

	 dp` `f\u Ð x A_¡ Ð y _p dp` ip¡^p¡.

	 (1)	 bpSy>_u ApL©$rsdp„ Å¡ f¡Mp m || f¡Mp n lp¡e A_¡  

		  f¡Mp p s¡_u R>¡qv$L$p lp¡e sp¡ x _u qL„$ds ip¡^p¡.

	    	 (A) 135°	 (B) 90°	 (C) 45°	 (D) 40°

p

q
x

y

st
40°

70°

a b

2x

4x

l

n

m3x

p

x

a

g

b

h

c d
ef

m

n

l
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3.	 bpSy>_u ApL©$rsdp„ f¡Mp p || f¡Mp q A_¡

	 f¡Mp l || f¡Mp m R>¡. Ap`¡gp„ M|Zp_p  

	 dp` `f\u  Ð a, Ð b, Ð c _p dp` ip¡^p¡. 

	 L$pfZp¡ gMp¡. 

4«.	 bpSy>_u ApL©$rsdp„ f¡Mp a || f¡Mp b. 

	 s¡d_u R>¡qv$L$p A¡ f¡Mp l R>¡. Ap`¡gp„ M|Zp_p  

	 dp` `f\u Ð x, Ð y, Ð z _p dp` ip¡^p¡. 

5«. bpSy>_u ApL©$rsdp„ f¡Mp p || f¡Mp l || f¡Mp q  

	 R>¡. sp¡ Ap`¡gu dprlsu `f\u Ð x _y„ dp` 

	 ip¡^p¡. 

Ap Ýep_dp„ gCA¡ : 

	 b¡ kdsgue f¡MpAp¡_¡ A¡L$ R>¡qv$L$p R>¡v¡$ A_¡ b_sp„ 

	 - k„NsL$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ f¡MpAp¡ kdp„sf lp¡e R>¡. 

	 - ìeyÐ¾$dL$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e sp¡ s¡ f¡MpAp¡ kdp„sf lp¡e R>¡. 

	 - A„s:L$p¡Zp¡_u A¡L$ Å¡X$ `|fL$ lp¡e sp¡ s¡ f¡MpAp¡ kdp„sf lp¡e R>¡.

Ap`¡gu f¡Mp_¡ kdp„sf f¡Mp v$p¡fhu (To draw a line parallel to the given line)

fQ_p (I) ः Ap`¡gu f¡Mp_¡ s¡_u blpf_p tbvy$dp„\u L$pV$M|rZep_u dv$v$\u kdp„sf f¡Mp v$p¡fhu.

fus I ः 	 fQ_p_p„ `Nr\ep :

	 (1)	f¡Mp l v$p¡fp¡. (2) f¡Mp l _u blpf tbvy$ P gp¡¡. 

	 (3)	ApL©$rsdp„ v$ip®ìep âdpZ¡ b¡ L$pV$M|rZep Np¡W$hp¡. 

		  L$pV$M|rZey A A_¡ B  `L$X$u fpMp¡. L$pV$M|rZep B  
_u ^pf tbvy$ P `f R>¡ s¡ ^pf `f f¡Mp v$p¡fp¡. 

	 (4)	s¡ f¡Mp_¡ m _pd Ap`p¡. 

	 (5)	f¡Mp m, A¡ f¡Mp l _¡ kdp„sf R>¡. 

a b

x

yz l
105°

p

q

xl

40°

30°

a

bc

l

m

80°

p q

m

l
B

P
A
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fus II ः	 fQ_p_p `Nr\ep ः

(1)	f¡Mp l v$p¡fp¡. s¡_u blpf tbvy$ P gp¡.

(2)	tbvy$ P dp„\u f¡Mp l `f f¡Mp PM g„b v$p¡fp¡.

(3)	f¡Mp l `f buSy> A¡L$ tbvy$ N gp¡.

(4)	tbvy$ N dp„\u f¡Mp NQ A¡ f¡Mp l _¡ g„b v$p¡fp¡.

NQ = MP gp¡.

(5)	tbvy$ P A_¡ Q dp„\u `kpf \su f¡Mp m v$p¡fp¡. S>¡ f¡Mp l _¡ kdp„sf R>¡.

fQ_p (II)ः	Ap`¡gu f¡Mp_¡ Ap`¡gp A„sf¡ kdp„sf f¡Mp v$p¡fhu. 

Dv$p.		  f¡Mp l _¡ 2.5 k¡du A„sf¡ lp¡e s¡hu kdp„sf f¡Mp v$p¡fp¡.

fus ः	 fQ_p_p `Nr\ep ः
(1)	f¡Mp l v$p¡fp¡.   (2) f¡Mp l `f A A_¡ B b¡ tbvy$Ap¡ gp¡.

(3)	tbvy$ A A_¡ tbvy$ B dp„\u f¡Mp l _¡ b¡ g„b f¡MpAp¡ v$p¡fp¡.

(4)	s¡ f¡MpAp¡ `f, tbvy$ A A_¡ tbvy$ B dp„\u 2.5 k¡du A„sf¡ tbvy$ P A_¡ Q gp¡.
(5)	f¡Mp PQ v$p¡fp¡.	 (6) f¡Mp PQ A¡ f¡Mp l \u 2.5 k¡du A„sf¡ Aph¡gu kdp„sf f¡Mp R>¡.

dlphfpk„N°l 2.3

1. f¡Mp l v$p¡fp¡. s¡_u blpf tbvy$ A gp¡. tbvy$ Adp„\u `kpf \su A_¡ f¡Mp l _¡ kdp„sf lp¡e s¡hu f¡Mp v$p¡fp¡.

2. f¡Mp l v$p¡fp¡. s¡_u blpf tbvy$ T gp¡. tbvy$ T dp„\u `kpf \su A_¡ f¡Mp l _¡ kdp„sf lp¡e s¡hu f¡Mp v$p¡fp¡.

3. f¡Mp m A_¡ s¡_p\u 4 k¡du A„sf¡ A_¡ s¡_¡ kdp„sf lp¡e s¡hu f¡Mp n v$p¡fp¡.

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 2.1  1. (1) Ð w   (2) Ð x 	 (3) Ð y (4) Ð z (5) Ð x (6) Ð r
2. (1) Ð c A_¡ Ð e, Ð b A_¡ Ð h (2) Ð a A_¡ Ð e, Ð b A_¡ Ð f,

Ð c A_¡ Ð g, Ð d A_¡ Ð h
(3) Ð c A_¡ Ð h, Ð b A_¡ Ð e.

dlphfpk„N°l 2.2  1. (1) C  (2) D  	 2. Ð x = 140°, Ð y = 110°	
3. Ð a = 100°, Ð b = 80°, Ð c = 80°
4. Ð x = 105°, Ð y = 105°, Ð z = 75°
5. Ð x = 70°

l
NM

P
m

Q

l
A

P

B

Q

2.5 k¡du 2.5 k¡du
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epv$ L$fuA¡.

	 `pR>gp„ ^p¡fZdp„ Ap`Z¡ Opsp„L$ A_¡ s¡_p r_edp¡_p¡ Aæepk L$ep£ R>¡.  

· 	 2 ´ 2 ´ 2 ´ 2 ´ 2 Ap NyZpL$pf_p ê$`dp„ gM¡gu k„¿ep V$|„L$dp„ Ap`Z¡ 25  A¡d gMuA¡ R>uA¡.

	 Al] 2 A¡ `pep¡ A_¡ 5 A¡ Opsp„L$ R>¡. 25 A¡ Opsp„qL$s k„¿ep R>¡.

·	 Opsp„L$_p r_edp¡ : m A_¡ n `|Zp¯L$ k„¿ep lp¡e sp¡, 

	 (i) a m ´ a n = a m+n	 (ii) a m ¸ a n = a m-n	 (iii) (a ´ b)m = a m ´ b m 	 (iv) a  0 = 1		

	 (v) a - m = 1

a m
	 (vi) (a m)n = a mn 	 (vii) a

b

a

b

m m

m

�
�
�

�
�
� � 	 (viii) a

b

b

a

m m
�
�
�

�
�
� � �

�
�

�
�
�

�

·	 Opsp„L$_p r_edp¡ hp`fu_¡ _uQ¡_p Qp¡L$W$p„dp„ ep¡Áe k„¿ep cfp¡. 

	 (i) 35 ´ 32 = 3  		   (ii) 37 ¸ 39 = 3  		  (iii) (34)5 = 3  

	 (iv) 5-3 = 1

5
 		   (v) 50 = 		  (vi) 51 = 

	 (vii) (5 ´ 7)2 = 5   ´ 7   (viii) 5

7

3
�
�
�

�
�
�  = 

3

3		  (ix) 5

7

3
�
�
�

�
�
�
�

 = �
�
�

�
�
�

3

ÅZu gCA¡.

Opsp„L$ k„d¡e lp¡e s¡hu k„¿ep_p¡ A\® (The number with rational index)

(I) k„¿ep_p¡ Opsp„L$  1

n
 _p ê$`dp„ lp¡e s¡hu k„d¡e k„¿ep_p¡ A\®.

	 k„¿ep_p¡ Opsp„L$ 
1

2
, 1

3
, 1

5
, ..., 1

n
  Aphp ê$`dp„ k„d¡e k„¿ep lp¡e s¡hu k„¿ep_p¡ A\® Å¡BA¡. 

	 A¡L$pv$ k„¿ep_p¡ hN® v$ip®hhp dpV¡$ s¡_p Opsp„L$ õ\p_¡ S>¡d 2 gMpe R>¡. s¡d k„¿ep_y„ hN®d|m v$ip®hhp  

	 dpV¡$ s¡_p Opsp„L$ õ\p_¡ 
1

2  gMpe R>¡.

	 v$p.s., 25 _y„ hN®d|m A¡   Ap L$fZu rQŒ hp`fu_¡ Ap`Z¡  25  gMuA¡ R>uA¡. Opsp„L$ hp`fu_¡  

	 s¡ k„¿ep 25
1

2  A¡d gMpe R>¡. A¡V$g¡ L¡$  25  = 25
1

2 .

 	 kpdpÞe fus¡ a _p¡ hN® a 2 A¡d gMpe R>¡. Äepf¡ a _y„ hN®d|m a2  A\hp a  A\hp a
1

2  A¡d

	 gMpe R>¡. 

 	 Ap S> fus¡ a _p¡ O_ A¡ a 3 A¡d gMpe R>¡. Äepf¡ a _y„ O_d|m A¡ a3  A\hp a
1

3  A¡d gMpe R>¡. 	

3 Opsp„L$ A_¡ O_d|m 
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S>¡d L¡$,	 43 = 4 ´ 4 ´ 4 = 64. 

	 \	64 _y„ O_d|m 643  A\hp 64
1

3� �  A¡d gMpe R>¡. Ýep_dp„ fpMp¡ L¡$, 64
1

3  = 4 

 	 lh¡ 3 ´ 3 ´ 3 ´ 3 ´ 3 = 35 = 243. A¡V$g¡ 3 _p¡ 5 dp¡ Ops 243 R>¡.

	 Ap\u DëVy„$ 243 _y„ `p„Qdy„ d|m A¡ 243
1

5� �  A¡d A\hp 2435  A¡d gMpe R>¡. \ 243
1

5� �  = 3 

	 kpdpÞe fus¡ a _y„ n dy„ d|m A¡ a n
1

 A¡d gMpe R>¡. 

	 Dv$plfZp\®, 	(i) 128
1

7  =128 _y„ 7 dy„ d|m ,	 (ii) 900
1

12  = 900 _y„ 12 dy„ d|m, hN¡f¡.

	 Ýep_dp„ fpMp¡ L$¡, 10
1

5  = x k„¿ep lp¡e sp¡ x5 = 10.

dlphfpk„N°l 3.1

1. Opsp„L$ hp`fu_¡ Ap`¡gu k„¿ep gMp¡. 

	 (1) 13 _y„ `p„Qdy„ d|m		  (2) 9 _y„ R>Ìz„$ d|m		  (3) 256 _y„ hN®d|m 

	 (4) 17 _y„ O_d|m 		  (5) 100 _y„ ApW$dy„ d|m		 (6) 30 _y„ kpsdy„ d|m

2. _uQ¡_u Opsp„qL$s k„¿ep L$C k„¿ep_y„ L¡$V$gpdy„ d|m R>¡ s¡ gMp¡.

	 (1) 81
1

4� � 	 (2) 49
1

2 	 (3) 15
1

5� � 	 (4) 512
1

9� � 	 (5) 100
1

19 	 (6) 6
1

7� �

(II) k„¿ep_p¡ Opsp„L$ 
m

n
 _p ê$`dp„ lp¡e s¡hu k„d¡e k„¿ep_p¡ A\®. 

   	 Ap`Z_¡ Mbf R>¡ L¡$,  82 = 64, 
	 	 64 _y„ O_d|m = 64 8 4

1

3 2
1

3� � � � � �  

	 \	8 _p hN®_y„ O_d|m = 4 .......... (I)

	 	 s¡dS>, 8 _y„ O_d|m = 8
1

3  = 2

	 \	8 _p O_d|m_p¡ hN® = 8
1

3

2
�

�
�

�

�
�  = 22 = 4 ..........(II)

	 (I) A_¡ (II) `f\u,

	 8 _p hN®_y„ O_d|m = 8 _p O_d|m_p¡ hN® ;	  A¡V$g¡ L¡$, 82
1

3� �  = 8
1

3

2
�

�
�

�

�
�  A¡ Ýep_dp„ Aph¡ R>¡. 

	 Opsp„L$ `|Zp¯L$ k„¿ep lp¡e Ðepf¡ Opsp„L$_p S>¡ r_edp¡ R>¡. s¡ S> r_ed, Opsp„L$ k„d¡e lp¡e s¡hu 

	 k„¿ep dpV¡$ `Z R>¡. 	 \ (am)n = amn Ap r_ed hp`fu_¡  82
1

3� �  = 8
1

3

2
�

�
�

�

�
�  = 8

2

3 	

	 Ap `f\u  8
2

3  _p¡ A\® b¡ âL$pf¡ gMu iL$pe R>¡. 

	 (i) 8
2

3  = 82
1

3� �  = 8 _p hN®_y„ O_d|m. (ii) 8
2

3  = 8
1

3

2
�

�
�

�

�
�  = 8 _p O_d|m_p¡ hN®. 
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	 s¡ S> âdpZ¡ 27
4

5  = 274
1

5� �  A¡V$g¡ ‘27 _p Qp¡\p Ops_y„ `p„Qdy„ d|m’, 

	 A_¡ 27
4

5  = 27
1

5

4
�

�
�

�

�
�  A¡V$g¡ ‘27 _p `p„Qdp„ d|m_p¡ Qp¡\p¡ Ops’ Ap fus¡ b¡ A\® \pe R>¡.

	 kpdpÞe fus¡  a
m

n  Ap k„¿ep_p¡ A\® b¡ fus¡ ìe¼s L$fu iL$pe R>¡. 

	 a
m

n  = a m n� �
1

 A¡V$g¡ a _p m Ops_y„  n dy„ d|m A\hp

	 a
m

n   = a n
m1�

�
�

�

�
�  A¡V$g¡ a _p n _p d|m_p¡ m Ops.

dlphfpk„N°l 3.2

1. _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

¾$dp„L$ k„¿ep L¡$V$gpdp„ d|m_p¡ L¡$V$gpdp¡ Ops L¡$V$gpdp Ops_y„ L¡$V$gpdy„ d|m

(1)   225
3

2� � 225 _p hN®d|m_p¡ O_ 225 _p O__y„ hN®d|m

(2)   45
4

5� �

(3)   
81

6

7� �

(4)   100
4

10� �

(5)
  21

3

7� �

2. Opsp„L$ k„d¡e k„¿ep ê$`¡ ìe¼s L$fp¡. 

	 (1) 121 _p `p„Qdp Ops_y„ hN®d|m	 (2) 324 _p Qp¡\p d|m_p¡ O_

	 (3) 264 _p hN®_y„ `p„Qdy„ d|m 	 (4) 3 _p O_d|m_p¡ O_ 

epv$ L$fuA¡.

·	 4 ´ 4 = 16 A¡V$g¡ S> 42 = 16, s¡dS> (-4) ´ (-4)A¡V$g¡ S>  (-4)2 = 16 Ap `f\u  16 Ap  

	 O_ k„¿ep_¡ b¡ hN®d|mp¡ R>¡ A¡L$ ^_ A_¡ buSy>„ F>Z. k„L¡$sp_ykpf 16 _y„ ^_ hN®d|m  16  A¡d, sp¡  

	 16 _y„ F>Z hN®d|m - 16  A¡d gMpe R>¡.  16  = 4 A_¡ - 16  = -4.

· 	 v$f¡L$ ^_ k„¿ep_¡ b¡ hN®d|mp¡ lp¡e R>¡. 

· 	 "i|Þe' Ap k„¿ep_y„ hN®d|m `Z i|Þe S> Aph¡ R>¡. 
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ÅZu gCA¡.

O_ A_¡ O_d|m (Cube and Cube Root)

	 A¡L$pv$ k„¿ep ÓZ hMs gC_¡ NyZpL$pf L$fsp„ Aphs„y NyZ_am A¡ S> s¡ k„¿ep_p¡ O_ lp¡e R>¡.  

Dv$plfZp\®, 6 ´ 6 ´ 6 = 63 = 216. A¡V$g¡ L¡$ 216 A¡ k„¿ep "6 _p¡ O_' R>¡.

k„d¡e k„¿ep_p¡ O_ L$fhp¡.

Dv$p. (1) 17  _p¡ O_ L$fp¡. 

173	= 17 ´ 17 ´ 17

     	= 4913

Dv$p. (2) (-6)  _p¡ O_ L$fp¡. 

 (-6)3	= (-6) ´ (-6) ´ (-6)

	 = -216

Dv$p. (3) ��
�
�

�
�
�

2

5
 _p¡ O_ L$fp¡. 

��
�
�

�
�
�

2

5

3

	= ��
�
�

�
�
�

2

5
 ´ ��

�
�

�
�
�

2

5
 ´ ��

�
�

�
�
�

2

5
  

	 = −
8

125

Dv$p. (4) (1.2)  _p¡ O_ L$fp¡. 

(1.2)3	= 1.2 ´ 1.2 ´ 1.2	

	 = 1.728

Dv$p. (5) (0.02)  _p¡ O_ L$fp¡. 

(0.02)3 = 0.02 ´ 0.02 ´ 0.02

	   = 0.000008

dNS> Qgphp¡. 

Dv$p.(1) dp„ 17 ^_ k„¿ep R>¡ s¡_p¡ O_ 4913 A¡ `Z ^_ S> R>¡. 

Dv$p.(2) dp„ -6 _p¡ O_ -216 A_¡ Dv$p. (3)dp„ ̀ Z ��
�
�

�
�
�

2

5
_p¡ O_ −

8

125
 R>¡. Ap fus¡ lÆ buÆ k„¿epAp¡ 

gC_¡ O_ L$fu Sy>Ap¡. s¡ ̀ f\u k„¿ep_y„ rQŒ A_¡ s¡_p O__y„ rQŒ hÃQ¡ ip¡ k„b„̂  v¡$Mpe Aph¡ R>¡ s¡ ip¡̂ p¡. 

Dv$p.(4) A_¡ (5) dp„ Ap`¡gu k„¿epdp„ v$ip„i rQŒ `R>u Aphsp„ A„L$p¡_u k„¿ep A_¡ s¡_p O_dp„ Aphsp„ 

v$ip„i rQŒ `R>u_p A„L$p¡ hÃQ¡ L$p¡C k„b„^ v¡$Mpe Aph¡ R>¡ L¡$ ? 

O_d|m L$pY$hy„

	 Ap`¡gu k„¿ep_y„ d|m Aheh `Ý^rs\u hN®d|m L¡$hu fus¡ L$pY$hy„ s¡ Ap`Z¡ Å¡ey„ R>¡. 

	 s¡S> `Ý^rs\u O_d|m L$pY$uA¡.

Dv$p. (1) 	 216 _y„ O_d|m L$pY$p¡. 

DL¡$g	 :	 â\d 216 _p„ d|m Aheh `pX$p¡. 		  216 = 2 ´ 2 ´ 2 ´ 3 ´ 3 ´ 3  
	 	 3 A_¡ 2 Ap bÞ_¡ Ahehp¡ ÓZ-ÓZ hMs Apìep R>¡. s¡\u _uQ¡ âdpZ¡ A¡L$ A¡L$ hMs gC_¡ 
		  kd|l b_phuA¡.

	 \	216 = (3 ´ 2) ´ (3 ´ 2) ´ (3 ´ 2) 	 = (3 ´ 2)3 = 63

	 \	 2163  = 6 A¡V$g¡ L¡$ 216
1

3� �  = 6
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Dv$p. (2)	 -1331 _y„ O_d|m ip¡^p¡. 

DL¡$g	 :	 -1331 _y„ O_d|m L$pY$hp dpV¡$ â\d  
		 1331 _p d|m Ahehp¡ `pX$uA¡. 

1331 = 11 ´ 11 ´ 11 = 113

-1331 = (-11) ´ (-11) ´ (-11)
= (-11)3

\ −13313  = -11

Dv$p. (4)	 0 1253 .  ip¡^p¡.

DL¡$g	 : 0 1253 .  = 125

1000
3

= 125

1000

3

3

= 5

10

33

33
... a

b

a

b

m m

m

�
�
�

�
�
� �

= 5

10
... a am m� � �

1

= 0.5

dlphfpk„N°l 3.3

1. Ap`¡gu k„¿ep_p O_d|m ip¡^p¡.

(1) 8000	 (2) 729 (3) 343 (4) -512	 (5) -2744	 (6) 32768

2. O_d|m ip¡^p¡.  	(1) 27

125
3 	 (2) 

16

54
3 3. Å¡ 7293  = 9 sp¡ 0 0007293 .  = L¡$V$gp ? 

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 3.1 (1) 13
1

5 (2) 9
1

6 (3) 256
1

2 (4) 17
1

3 (5) 100
1

8 (6) 30
1

7

2. (1) 81 _y„ Qp¡\y d|m (2) 49 _y„ hN®d|m (3) 15 _y„ `p„Qdy„ d|m
(4) 512 _y„ _hdy„ d|m (5) 100 _y„ Ap¡NZukdy„ d|m	 (6) 6 _y„ kpsdy„ d|m

dlphfpk„N°l 3.2 1. (2) 45 _p `p„Qdp d|m_p¡ Qp¡\p¡ Ops, 45 _p Qp¡\p Ops_y„ `p„Qdy„ d|m
(3) 81 _p 7dp d|m_p¡ 6Ì$p¡ Ops, 81 _p 6Ì$p Ops_y„ 7dy„ d|m
(4) 100 _p 10dp d|m_p¡ 4\p¡ Ops, 100 _p 4\p Ops_y„ 10 dy„ d|m
(5) 21 _p 7dp d|m_p¡ 3Å¡ Ops, 21 _p 3Å Ops_y„ 7dy„ d|m.

2. (1) 121
5

2� � (2) 324
3

4� � (3) 264
2

5� � (4) 3
3

3

dlphfpk„N°l 3.3  1. (1) 20   (2) 9    (3) 7     (4) -8     (5) -14    (6) 32

2. (1) 3

5
       (2) 2

3
3. 0.09

Dv$p. (3)	 1728 _y„ O_d|m ip¡^p¡. 

DL¡$g	 :	 1728 = 8 ´ 216 = 2 ´ 2 ´ 2 ´ 6 ´ 6 ´ 6

\	 1728 = 23 ´ 63 = (2 ´ 6)3 ........ am ´ bm = (a ´ b)m

		  17283  = 2 ´ 6 = 12 (Ýep_dp„ gp¡ L¡$, - 1728 _y„ O_d|m  -12 Aph¡ R>¡.)
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rÓL$p¡Z_p rifp¡tbvy$dp„\u s¡_u kpd¡_u bpSy> `f v$p¡f¡gp g„b-

f¡MpM„X$_¡ s¡ rÓL$p¡Z_p¡ rifp¡g„b L$l¡ R>¡. D ABC dp„ f¡M AP, 

`pep BC `f v$p¡f¡gp¡ rifp¡g„b R>¡.

rÓL$p¡Z_p rifp¡g„b v$p¡fhp :

1.	 D XYZ L$p¡C`Z A¡L$ rÓL$p¡Z v$p¡fp¡. 

2.	 `pep YZ _u kpd¡_p rifp¡tbvy$ X dp„\u L$pV$M|rZep_u dv$v$\u 

g„b v$p¡fp¡. s¡ YZ _¡ Äep„ R>¡v¡$ s¡ tbvy$_¡ R _pd Ap`p¡. f¡M 

XR, `pep YZ `f_p¡ rifp¡g„b R>¡.

3.	 lh¡ `pep¡ XZ Ýep_dp„ gp¡. s¡_u kpd¡_p rifp¡tbvy$ Y dp„\u 

f¡Mp XZ `f g„b v$p¡fp¡. f¡M YQ ^ f¡M XZ. 

4.	 f¡M XY A¡ `pep¡ Ýep_dp„ gp¡. s¡_u kpd¡_p rifp¡rb„vy$ Z dp„\u 

f¡M XY `f g„b v$p¡fp¡. f¡M ZP ^ f¡M XY. 

	 f¡M XR, f¡M YQ, f¡M ZP A¡ D XYZ _p rifp¡g„b R>¡. Ap 

ÓZ¡e rifp¡g„b A¡L$ k„`psu (A¡L$ k„Npdu) R>¡ s¡ Ýep_dp„ gp¡.

	 Ap R>¡v$_tbvy$_¡ rifp¡g„b k„`ps (k„Npdu) A\hp g„b k„`ps 

(k„Npdu) L$l¡ R>¡. s¡_¡ ‘O’ Anf hX¡$ v$ip®hhpdp„ Aph¡ R>¡. 

s¡_¡ g„bL¡$ÞÖ `Z L$l¡ R>¡.

epv$ L$fuA¡.

`pR>gp„ ^p¡fZdp„ Ap`Z¡ rÓL$p¡Z_p M|Zp_p vy$cpS>L$p¡ A¡L$ k„`psu (k„Npdu) lp¡e R>¡, rÓL$p¡Z_u 
bpSy>Ap¡_p„ g„bvy$cpS>L$p¡ `Z A¡L$k„`psu (k„Npdu) lp¡e R>¡. Ap k„`pstbvy$Ap¡_¡ A_y¾$d¡ A„s:L¡$ÞÖ A_¡ 
`qfL¡$ÞÖ L$l¡ R>¡ s¡ `Z Ap`Z¡ ÅZuA¡ R>uA¡.
L©$rs :

A¡L$ f¡Mp v$p¡fp¡. f¡Mp_u blpf A¡L$ tbvy$ gp¡. L$pV$M|rZep_u dv$v$\u s¡ tbvy$dp„\u f¡Mp `f g„b v$p¡fp¡.

ÅZu gCA¡.

rifp¡g„b (Altitude)

4 rÓL$p¡Z_p rifp¡g„b A_¡ dÝeNp

A

PB C

R
P

O

Y

QZ X

X

R

Y

Z
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L©$rs I :  

	 L$p¡C`Z A¡L$ L$pV$L$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_p ÓZ¡e rifp¡g„b v$p¡fp¡. s¡ ¼ep 

tbvy$dp„ dm¡ R>¡ ? s¡ gMp¡.

rÓL$p¡Z_p rifp¡g„b A¡L$ S> tbvy$dp„\u `kpf \pe R>¡. A¡V$g¡ L¡$ s¡ rifp¡g„b A¡L$ k„`psu 

(Concurrent) lp¡e R>¡. s¡d_p k„`ps (k„Npdu) tbvy$_¡ g„bL¡$ÞÖ  (Orthocentre) L$l¡ R>¡. s¡ ‘O’ 

Anf hX¡$ v$ip®hhpdp„ Aph¡ R>¡. 

· L$pV$L$p¡Z rÓL$p¡Z_y„ rifp¡g„b k„`ps tbvy$ (g„bL¡$ÞÖ) L$pV$M|Zp¡ b_phsp„ rifp¡tbvy$ `f lp¡e R>¡. 

· Nyê$L$p¡Z rÓL$p¡Z_y„ rifp¡g„b k„`ps tbvy$ (g„bL¡$ÞÖ) rÓL$p¡Z_p bpücpNdp„ lp¡e R>¡.

· gOyL$p¡Z rÓL$p¡Z_y„ rifp¡g„b k„`ps tbvy$ (g„bL¡$ÞÖ) rÓL$p¡Z_p Ap„sfcpNdp„ lp¡e R>¡. 

Ap d_¡ kdÅey„.

L©$rs II :  

	 L$p¡C`Z A¡L$ Nyê$L$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_p ÓZ¡e rifp¡g„b v$p¡fp¡. s¡ 

`fõ`f dm¡ R>¡ L¡$ ? Ap rifp¡g„b_¡ kdphsu f¡MpAp¡ v$p¡fp¡. s¡ 

rÓL$p¡Z_p bpücpNdp„ A¡L$ S> tbvydp„\u `kpf \pe R>¡ s¡ A_ychp¡. 

L©$rs III :

	 A¡L$ gOyL$p¡Z D ABC  v$p¡fp¡. s¡_p ÓZ¡e rifp¡g„b v$p¡fp¡. rifp¡g„b 

k„`pstbvy$_y„ õ\p_ ¼ep„ R>¡ ? s¡ Sy>Ap¡. s¡ A_ychp¡. 

ÅZu gCA¡.

dÝeNp (Median) 

 rÓL$p¡Z_y„ rifp¡tbvy$ A_¡ s¡_u kpd¡_u bpSy>_p 

dÝetbvy$_¡ Å¡X$sp„ f¡MpM„X$_¡ rÓL$p¡Z_u s¡ bpSy> `f_u 

dÝeNp L$l¡ R>¡. 

D HCF dp„ f¡M FD A¡ `pep HC `f dÝeNp R>¡. 

rÓL$p¡Z_p g„bk„`ps (k„Npdu) tbvy$_y„ õ\p_ :
A

B C

D

C

D

H

F

P

R

A
B

Q

O
C

A

B C

E
F

O

D



21

rÓL$p¡Z_u dÝeNpAp¡ v$p¡fhu :

1.	 D ABC v$p¡fp¡. 

2. 	bpSy> AB _p¡ dÝetbvy$ d¡mhp¡. s¡_¡ P _pd Ap`p¡. f¡M CP v$p¡fp¡. 

3. 	bpSy> BC _p¡ dÝetbvy$ d¡mhp¡. s¡_¡ Q _pd Ap`p¡. f¡M AQ v$p¡fp¡.

4.	 bpSy> AC _p¡ dÝetbvy$ d¡mhp¡. s¡_¡ R _pd Ap`p¡. f¡M BR v$p¡fp¡.

	 D ABC _u f¡M PC, f¡M QA A_¡ f¡M BR dÝeNpAp¡ R>¡. 
	 s¡ A¡L$k„`psu (k„Npdu) R>¡. s¡ Ýep_dp„ gp¡. dÝeNp_p k„`pstbvy$_¡ "dÝeNpk„`ps' L$l¡ R>¡. s¡ G Anf 

hX¡$ v$ip®hpe R>¡. 

L©$rs IV :	 A¡L$ L$pV$L$p¡Z rÓL$p¡Z, A¡L$ Nyê$L$p¡Z rÓL$p¡Z A_¡ A¡L$ gOyL$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_u dÝeNpAp¡ v$p¡fp¡. 

dÝeNp A¡L$ k„`psu (k„Npdu) lp¡e R>¡ s¡ A_ychp¡.

rÓL$p¡Z_p dÝeNpk„`ps (k„Npdu) rb„vy$_p¡ NyZ^d® :

·	 D ABC A¡ L$p¡B`Z A¡L$ dp¡V$p¡ rÓL$p¡Z v$p¡fp¡. 

·	 D ABC _u b^u dÝeNpAp¡ f¡M AR, f¡M BQ A_¡ f¡M CP v$p¡fp¡. s¡_p k„̀ pstbvy$_¡ G _pd Ap`p¡.

	 ApL©$rs `f\u f¡MpM„X$p¡_u g„bpC dp`p¡ A_¡ _uQ¡_p Qp¡L$W$pdp„ gMp¡.

l(AG) = l(GR) = l(AG) : (GR) = :

l(BG) = l(GQ) = l(BG) : (GQ) = :

l(CG) = l(GP) = l(CG) : (GP) = :

Ap b^p NyZp¡Ñfp¡ gNcN 2:1 R>¡ s¡ A_ychp¡.

Ap d_¡ kdÅey„.

rÓL$p¡Z_u ÓZ¡e dÝeNpAp¡ A¡L$ k„`psu (k„Npdu) lp¡e R>¡. s¡d_p„ k„`ps (k„Npdu) tbvy$_¡ dÝeNpk„`ps 

A\hp Nyê$ÐhL¡$ÞÖ (Centroid) L$l¡ R>¡. s¡ G Anf hX¡$ v$ip®hhpdp„ Aph¡ R>¡. L$p¡B`Z rÓL$p¡Zdp„       

G _y„ õ\p_ l„d¡ip rÓL$p¡Z_p Ap„sfcpNdp„ lp¡e R>¡. dÝeNp k„`ps(k„Npdu) tbvy$_¡ gu^¡ dÝeNp_y„ 

2:1 _p âdpZdp„ rhcpS>_ \pe R>¡. 

Qpgp¡, QQp® L$fuA¡. 

A¡L$ rhÛp\}A¡ _p¡V$byL$_p `p_p `f_u `p„Q kdp„sf f¡MpAp¡_p¡ 

rhQpf L$fu_¡ D ABC v$p¡ep£ A_¡ bpSy>dp„ v$ip®ìep âdpZ¡ G A¡ 

dÝeNp k„`pstbvy$ (Nyê$ÐhL¡$ÞÖ) ip¡Ýey„. sp¡ s¡Z¡ ip¡^¡gy„ G _„y 

õ\p_ bfp¡bf R>¡ L¡$ s¡ L¡$hu fus¡ _½$u L$fip¡ ?

APB

Q

C

R
G

A

B C

G
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D LMN dp„ ...... A¡ rifp¡g„b R>¡ A_¡ ...... A¡ dÝeNp

R>¡. (Mpgu S>Áepdp„ f¡MpM„X$_p ep¡Áe _pd gMp¡.)

dlphfpk„N°l 4.1

1.

2. D PQR A¡L$ gOyL$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_p ÓZ¡e rifp¡g„b v$p¡fp¡. k„̀ ps (k„Npdu) rb„vy$_¡  ‘O’ _pd Ap`p¡.

3. 	D STV A¡L$ Nyê$L$p¡Z rÓL$p¡Z v$p¡fp¡ A_¡ ÓZ¡e dÝeNpAp¡ v$p¡fu dÝeNp k„`ps (Nyê$ÐhL¡$ÞÖ) v$ip®hp¡.

4. D LMN A¡L$ Nyê$L$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_p b^p„ rifp¡g„b v$p¡fp¡. k„̀ ps (k„Npdu) tbvy$_¡  ‘O’ hX¡$ v$ip®hp¡.

5. D XYZ A¡L$ L$pV$L$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_u b^u dÝeNpAp¡ v$p¡fp¡. k„`ps (k„Npdu) tbvy$  G hX¡$ v$ip®hp¡.

6. 	L$p¡C`Z A¡L$ kdqÜcyS> rÓL$p¡Z v$p¡fp¡. s¡_u b^u dÝeNp A_¡ b^p„ rifp¡g„b v$p¡fp¡. s¡d_p k„`ps (k„Npdu)

tbvy$ dpV¡$_y„ sdpê„$ r_funZ gMp¡.

7. Mpgu S>Áep `|fp¡.

D ABC _y„ G A¡ Nyê$ÐhL¡$ÞÖ (dÝeNp k„̀ ps k„Npdu tbvy$) R>¡.

(1) Å¡ l(RG) = 2.5 sp¡ l(GC) = ......

(2) Å¡ l(BG) = 6 sp¡ l(BQ) = ......

(3) Å¡ l(AP) = 6 sp¡ l(AG) = .... A_¡ l(GP) = ....

Ap L$fu Sy>Ap¡.

(I) :		 L$p¡C`Z A¡L$ kdcyS> rÓL$p¡Z v$p¡fp¡. s¡ rÓL$p¡Zdp„ `qfL¡$ÞÖ (C), A„s:L¡$ÞÖ (I), Nyê$ÐhL¡$ÞÖ (G)

A_¡ g„bL¡$ÞÖ (O) ip¡^p¡. sdpê„$ r_funZ gMp¡.

(II):		  L$p¡C`Z dp`_p¡ A¡L$ kdqÜcyS> rÓL$p¡Z v$p¡fp¡. s¡_p„ Nyê$ÐhL¡$ÞÖ, g„bL¡$ÞÖ, `qfL¡$ÞÖ A_¡ A„s:L¡$ÞÖ 

kdf¡M R>¡ s¡ s`pkp¡. 

 ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 4.1

1. f¡M LX ; f¡M LY 7. (1) 5, (2) 9,  (3) 4, 2

X Y

L

NM

A

PB

Q

C

R

G
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epv$ L$fuA¡.

`l¡gp_p ^p¡fZdp„, Ap`Z¡ rhõsfZ k|Ó_p¡ Aæepk L$ep®¡ R>¡. 

 		  (i) (a + b)2 = a2 + 2ab + b2,	 (ii) (a - b)2 = a2 - 2ab + b2,

		  (iii) (a + b) (a - b) = a2 - b2  

D`f_p k|Óp¡_p¡ D`ep¡N L$fu_¡ _uQ¡_p Qp¡L$W$pdp„ ep¡Áe `v$ gMp¡.

	 (i) (x + 2y)2 = x2 +  + 4y2

	 (ii) (2x - 5y)2 =  - 20xy + 

	 (iii) (101)2 = (100 + 1)2 =  +  + 12 = 

	 (iv) (98)2 = (100 - 2)2 = 10000 -  +  = 

	 (v) (5m + 3n)(5m - 3n) =  -  =  - 

ÅZu gCA¡.

L©$rs	 :	 g„bQp¡fk A_¡ Qp¡fk_p n¡Óam_u dv$v$\u (x + a)(x + b) _y„ rhõsfZ L$fp¡. 

	 	 (x + a)(x + b) = x2 +ax + bx + ab

		  (x + a)(x + b) = x2 + (a +b)x + ab

(I) (x + a) (x + b)  _y„ rhõsfZ (Expansion of (x + a) (x + b)

	 (x + a) A_¡ (x + b) A¡ A¡L$`v$ kdp_ lp¡e s¡hu qÜ`v$uAp¡ R>¡. Ap qÜ`v$uAp¡_p¡ NyZpL$pf L$fuA¡. 

	 (x + a)(x + b) = x (x + b) + a(x + b) = x2 + bx + ax + ab

			       = x2 + (a + b)x + ab
	 \    (x + a)(x + b) = x2 + (a + b)x + ab 

x

a

x2 xb

ax ab  = 
x

x
x x + 

x

a  + x
b

 + a

b

bx

5 rhõsfZ k|Óp¡
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rhõsfZ L$fp¡.

Dv$p. (1)	 (x + 2)(x + 3) 	= x2 + (2 + 3)x + (2 ´ 3) = x2 + 5x + 6

Dv$p. (2)	 (y + 4)(y - 3) 	= y2 + (4 - 3)y + (4) ´ (-3) = y2 + y - 12

Dv$p. (3)	 (2a + 3b)(2a - 3b) 	 = (2a)2 + [(3b) + (- 3b)]2a +[3b ´ (-3b)]

						      = 4a2  + 0 ´ 2a -  9 b2 = 4a2 - 9 b2

Dv$p. (4)	 m ��
�
�

�
�
�

3

2
 m ��
�
�

�
�
�

1

2
 = m2 + 

3

2

1

2
� �

�
�

�

�
�  m + 3

2
 ´ 1

2
 	 = m2 + 2m + 3

4

Dv$p. (5)	 (x - 3)(x - 7)	 = x2 + (-3 - 7)x + (-3)(-7)	 = x2 - 10x + 21

dlphfpk„N°l  5.1

1. 	 rhõsfZ L$fp¡. 

	 (1) (a +2)(a - 1)		  (2) (m - 4)(m + 6)	 (3) (p + 8)(p -3)	
	 (4) (13 + x)(13 - x)	 (5) (3x + 4y)(3x + 5y)	 (6) (9x - 5t)(9x + 3t)

	 (7) m ��
�
�

�
�
�

2

3
 m ��
�
�

�
�
�

7

3
	 (8) x

x
��

�
�

�
�
�

1  x
x

��
�
�

�
�
�

1 	 (9) 
1

4
y
�

�

�
�

�

�
�  

1
9

y
�

�

�
�

�

�
�

ÅZu gCA¡.

(II) (a + b)3  _y„ rhõsfZ (Expansion of (a + b)3)

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

			   = (a + b)(a2 + 2ab + b2)	

			   = a(a2 + 2ab + b2) + b(a2 + 2ab + b2)

			   = a3 + 2a2b + ab2 + ba2 + 2ab2 + b3

			   = a3 + 3a2b + 3ab2 + b3

	 \   (a + b)3 = a3 + 3a2b + 3ab2 + b3

Ap rhõsfZ k|Ó_p¡ D`ep¡N L$fu_¡ _uQ¡ L¡$V$gp„L$ Dv$plfZp¡_p¡ DL¡$g Apàep¡ R>¡. s¡_p¡ Aæepk L$fuA¡,

Dv$p. (1) 	 (x + 3)3

		  (a + b)3 = a3 + 3a2b + 3ab2 + b3  		 Al] a = x A_¡ b = 3 R>¡. 
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		  \ (x + 3)3  = (x)3 + 3 ´ x2 ´ 3 + 3 ´ x ´ (3)2 + (3)3

			   = x3 + 9x2 + 27x +27

Dv$p. (2) 	 (3x + 4y)3 = (3x)3 + 3(3x)2(4y) + 3(3x)(4y)2 + (4y)3 

				       = 27x3 + 3 ´ 9x2 ´ 4y + 3 ´ 3x ´ 16y2 + 64y3

		  		    = 27x3 + 108x2y + 144xy2 + 64 y3

Dv$p. (3)	 2

2

2
3

2

2
3

2
3 3 2

m

n

n

m

m

n

m

n

n

m

m

n

n
��

�
�

�
�
� � �

�
�

�
�
� � �

�
�

�
�
�
�
�
�

�
�
� �

�
�
�

�
�
� 22 2

2 3

m

n

m
�
�
�

�
�
� � �

�
�

�
�
�

			   � �
�

�
�

�

�
�
�
�
�

�
�
� �

�
�
�

�
�
�
�

�
�

�

�
� �

8
3

4

2
3

2

4 8

3

3

2

2

2

2

3

3

m

n

m

n

n

m

m

n

n

m

n

m		

			   � � � �
8 6 3

2 8

3

3

3

3

m

n

m

n

n

m

n

m

Dv$p. (4) 	 (41)3 = (40 + 1)3 = (40)3 + 3 ´ (40)2 ´ 1 +3 ´ 40 ´ (1)2 + (1)3  

	 	   	 = 64000 + 4800 + 120 + 1	 = 68921 

dlphfpk„N°l 5.2

1.	 rhõsfZ L$fp¡.

	 (1) (k + 4)3		  (2) (7x + 8y)3	 (3) (7 + m)3		 (4) (52)3

	 (5) (101)3		  (6) x
x

��
�
�

�
�
�

1
3

		  (7) 2
1

5

3

m ��
�
�

�
�
� 	 (8) 

5

5

3
x

y

y

x
�

�

�
�

�

�
�

L©$rs	 :	 a A_¡ b bpSy> lp¡e s¡hp b¡ O_ s¥epf L$fp¡. g„bpC A_¡ `lp¡mpC a A_¡ KQpC b lp¡e s¡hp 

ÓZ g„bO_ s¡dS> g„bpC A_¡ `lp¡mpC b A_¡ KQpC a lp¡e s¡hp lSy> ÓZ g„bO_ s¥epf 

L$fp¡. Ap b^u O_pL©$rsAp¡ ep¡Áe fus¡ Np¡W$hu_¡ (a + b) bpSy> lp¡e s¡hp¡ O_ s¥epf L$fp¡. 

ÅZu gCA¡.

  
(III) (a - b)3 _y„ rhõsfZ (Expansion of (a - b)3)

	 (a - b)3 = (a - b) (a - b) (a - b) = (a - b)(a - b)2

			   = (a - b)(a2 - 2ab +b2)

			   = a(a2 -2ab +b2) - b(a2 - 2ab + b2)
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			   = a3 - 2a2b + ab2 - a2b + 2ab2 - b3

			   = a3 - 3a2b + 3ab2 - b3

            	 \   		 (a - b)3 = a3 - 3a2b + 3ab2 - b3

	
Dv$p. (1) 	 rhõsfZ L$fp¡.  (x - 2)3

	  	 (a - b)3 = a3 - 3a2b + 3ab2 - b3 	 Al] , a = x A_¡ b = 2 gC_¡,
	   	 (x - 2)3 = (x)3 - 3 ´ x2 ´ 2+ 3 ´ x ´ (2)2 - (2)3

			   = x3 -6x2 + 12x - 8

Dv$p. (2) 	 (4p - 5q)3 _y„ rhõsfZ L$fp¡. 

		  (4p - 5q)3 = (4p)3 - 3(4p)2(5q) + 3(4p)(5q)2 - (5q)3

		  (4p - 5q)3 = 64p3 - 240p2q + 300pq2 - 125q3

Dv$p. (3)	 rhõsfZ k|Ó_p¡ D`ep¡N L$fu 99 _p¡ O_ L$fp¡.  (99)3  = (100 - 1)3

		  (99)3 	 = (100)3 - 3 ´ (100)2 ´ 1 + 3 ´ 100 ´ (1)2 - 13

			   =  1000000 - 30000 + 300 - 1 =  9,70,299

Dv$p. (4)	 kpvy„$ ê$` Ap`p¡.

		  (i) (p + q)3 + (p - q)3 = p3 + 3p2q + 3pq2 + q3 + p3 - 3p2q + 3pq2 - q3

						        = 2p3 + 6pq2

		  (ii) (2x + 3y)3 - (2x - 3y)3

				    = [(2x)3 + 3(2x)2(3y) + 3(2x)(3y)2 + (3y)3] 

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

				    = 72x2y + 54y3 

Ap d_¡ kdÅey„.

(i) (a + b)3 = a3 + 3a2b + 3ab2 + b3 = a3 + b3 + 3ab(a + b)

(ii) (a - b)3 = a3 - 3a2b + 3ab2 - b3 = a3 - b3 - 3ab(a - b) 
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dlphfpk„N°l 5.3
	

1. rhõsfZ L$fp¡. 

    	 (1) (2m - 5)3	 (2) (4 - p)3		  (3)(7x - 9y)3	 (4) (58)3	

	 (5) (198)3		  (6) 2
1

2

3

p
p

�
�

�
�

�

�
� 	 (7) 1

1
3

��
�
�

�
�
�a

		  (8) x
x3

3
3

��
�
�

�
�
�

2. kpvy„$ ê$` Ap`p¡.

    	 (1) (2a + b)3 - (2a - b)3		 (2) (3r - 2k)3 + (3r + 2k)3

    	 (3) (4a - 3)3 - (4a + 3)3		  (4) (5x - 7y)3 + (5x + 7y)3

 ÅZu gCA¡.

(IV) (a + b+ c)2  _y„ rhõsfZ [Expansion of (a + b+ c)2]

		  (a + b + c)2	 = (a + b + c) ´ (a + b + c)

					     = a (a + b + c) + b (a + b + c) + c (a + b + c)

					     = a2 + ab + ac + ab + b2 + bc + ac + bc + c2

					     = a2 + b2 + c2 + 2ab + 2bc + 2ac

    	 	 \ (a + b + c)2	= a2 + b2 + c2 + 2ab + 2bc + 2ac  Ap k|Ó dmi¡.

Dv$p. (1)	 rhõsfZ L$fp¡.   (p + q + 3)2

		  = p2 + q2 + (3)2 + 2 ´ p ´ q + 2 ´ q ´ 3 + 2 ´ p ´ 3 

		  = p2 + q2 + 9 + 2pq + 6q + 6p	 = p2 + q2 + 2pq + 6q + 6p + 9

Dv$p. (2)	 hN® rhõsfZ_p v$f¡L$ `Nr\e¡ Ap`¡gp„ Qp¡L$W$pdp„ ep¡Áe `v$ gMp¡.

		  (2p + 3m + 4n)2

		  = (2p)2 + (3m)2 +  + 2 ´ 2p ´ 3m + 2 ´  ´ 4n + 2 ´ 2p ´  
		  =  + 9m2 +  + 12pm +  + 

Dv$p. (3) 	 kpvy„$ ê$` Ap`p¡.(l + 2m + n)2 + (l - 2m + n)2

		  = l2 +4m2 + n2 + 4lm + 4mn + 2ln + l2 + 4m2 + n2 - 4lm - 4mn + 2ln
		  = 2l2 + 8 m2 + 2n2 + 4ln



28

dlphfpk„N°l 5.4

1. rhõsfZ L$fp¡.  (1) (2p + q + 5)2 (2) (m + 2n + 3r)2

(3) (3x + 4y - 5p)2 (4) (7m - 3n - 4k)2

2. kpvy„$ ê$` Ap`p¡. (1) (x -2y + 3)2 + (x + 2y -3)2

(2) (3k -4r -2m)2 - (3k + 4r - 2m)2	    (3) (7a - 6b + 5c)2 + (7a + 6b - 5c)2

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 5.1	 (1) a2+ a - 2	 (2) m2 + 2m - 24 (3) p2 + 5p - 24
(4) 169 - x2 (5) 9x2 + 27xy + 20y2	 (6) 81x2 - 18xt - 15t2

(7) m2 - 
5

3  m - 14

9
(6) x2 - 1

2x
(9) 1 5

36
2y y
− −

dlphfpk„N°l 5.2 	(1) k3 + 12k2 + 48k + 64	 (2) 343x3 + 1176x2y + 1344xy2 + 512y3

(2) 343 + 147m + 21m2 + m3	 (4) 140608 (5) 1030301
(6) x3 + 3x + 3

x
 + 1

3x
(7) 8

12

5

6

25

1

125
3

2

m m m
+ + +

(8)

dlphfpk„N°l 5.3	 1.	(1) 8m3 - 60m2 + 150m - 125	 (2) 64 - 48p + 12 p2 - p3

(3) 343x3 - 1323x2y + 1701xy2 - 729y3 	 (4) 1,95,112

(5) 77,62,392 (6) 8p3 - 6p + 3

2

1

8 3p p
−

		 (7) 1- 
3 3 1

2 3a a a
� � (8) x x

x x

3

327

9 27
� � �

2. (1) 24a2b + 2b3 (2) 54r3 + 72 rk2

(3) -288a2 - 54 (4)250x3 + 1470 xy2

dlphfpk„N°l 5.4	 1.	(1) 4p2 + q2 + 25 + 4pq +10q + 20p 
(2) m2 + 4n2 + 9r2 + 4mn + 12nr + 6mr
(3) 9x2 + 16y2 + 25p2+ 24 xy-40py-30px

		 (4) 49m2 + 9n2 + 16k2 - 42mn + 24nk - 56km
2. (1) 2x2 + 8y2 + 18 - 24y (2) 32rm - 48kr

(3) 98a2 + 72b2 + 50c2 - 120bc
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epv$ L$fuA¡.

ApNgp„ ^p¡fZdp„ Ap`Z¡ a x + a y A_¡ a2 - b2_p ê$`dp„ lp¡e s¡hu b¥rS>L$ fpri_p Ahehp¡ L¡$hu fus¡ 

`X¡$ R>¡ s¡_p¡ Aæepk L$ep£ R>¡. 

v$p.s.	 (1)  4xy + 8xy2 = 4xy(1 + 2y)   		

	 (2)  p2 - 9q2 = (p)2 - (3q)2 = (p + 3q)(p - 3q) 

ÅZu gCA¡.

hN® rÓ`v$u_p Ahehp¡ (Factors of a quadratic trinomial)

	 ax2 + bx + c ê$`¡ gM¡gu b¥rS>L$ fpri_¡ "hN® rÓ`v$u' L$l¡ R>¡.

	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, (x + a)(x + b) = x2 +(a + b)x + ab 

	 \ x2 +(a + b)x + ab _p„ (x + a) A_¡ (x + b) A¡ b¡ Ahehp¡ R>¡. 

	 x2 + 5x + 6 Ap rÓ`v$u_p Ahehp¡ ip¡^hp dpV¡$ s¡_u syg_p x2 +(a + b)x + ab Ap rÓ`v$u kp\¡

	 L$fsp„, a + b = 5 A_¡ ab = 6. s¡\u 6 _p A¡hp Aheh `pX$uA¡ L¡$ S>¡_p¡ kfhpmp¡ 5 Aph¡  

	 A_¡ rÓ`v$u x2 +(a + b)x + ab _p ê$`dp„ gMu_¡ s¡_p Aheh `pX$uA¡.

	 x2 + 5x + 6	 = x2 +(3 + 2)x + 3 ´ 2	 ..........  x2 +(a + b)x + ab 	
			    = x2 + 3x + 2x + 2 ´ 3  	 ..........  (3 + 2) _p„  x NyZu_¡ dmsp„ Qpf 		
					            `v$_p„ b¡ S|>\ L$fu_¡ Aheh `pX$uA¡. 

			     = x (x + 3) + 2(x + 3)	 = (x + 3)(x + 2)
	 Ap`¡gu hN® rÓ`v$u_p Aheh `pX$hp dpV¡$ _uQ¡_p Dv$plfZp¡_p¡ Aæepk L$fp¡.

Dv$p. (1)	 2x2 - 9x + 9 _p Aheh `pX$p¡. 

DL¡$g :		  hN®`v$_p¡ klNyZL$ A_¡ [õ\f`v$_p¡ NyZpL$pf$ R>¡.  Al] NyZpL$pf$ 2 ´ 9 = 18 R>¡.

		  lh¡ 18 _p A¡hp Aheh `pX$uA¡ L¡$, s¡_p¡ kfhpmp¡ 

		  dÝed `v$_p klNyZL$ S>¡V$gp¡ A¡V$g¡ L¡$, -9 R>¡.

		  18 = (-6) ´ (-3) ; (-6) + (-3) = -9			 
		   -9x Ap `v$ -6x - 3x A¡d gMuA¡. 			          	      

\ 2x2 - 9x + 9 = (x - 3)(2x - 3)

6 b¥rS>L$ fpri_p„ Ahehp¡

	 2x2 - 9x + 9    
 = 2x2 - 6x - 3x + 9
 = 2x (x - 3) - 3(x - 3)     	
 = (x - 3)(2x - 3)
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Dv$p. (2)	 2x2 + 5x -18 _p Aheh `pX$p¡.

DL¡$g 	 : 	 2x2 + 5x - 18  

		  = 2x2 + 9x -4x- 18

		  = x(2x + 9) -2(2x + 9)

		  = (2x + 9)(x - 2)

Dv$p. (3) 	 x2 - 10x + 21 _p Aheh `pX$p¡.

DL¡$g 	 :   	x2 - 10x + 21

		 = x2 - 7x - 3x + 21

		 = x(x - 7) -3(x - 7)

		 = (x - 7)(x - 3)
Dv$p. (4) 	 2y2 - 4y - 30 _p Aheh `pX$p¡.

DL¡$g 	 :	 2y2 - 4y - 30

		  = 2(y2 - 2y - 15)	 ........ b^p `v$dp„\u 2 kpdpÞe Aheh L$pY$sp„. 

		  = 2(y2 - 5y + 3y - 15)	 ........ 

		  = 2 [y(y - 5) + 3(y - 5)]

		  = 2(y - 5)(y + 3)

dlphfpk„N°l 6.1

1. Aheh `pX$p¡.

	 (1)	 x2 + 9x + 18	 (2) 	 x2 - 10x + 9	 (3)	 y2 + 24y + 144		

	 (4)	 5y2 + 5y - 10	 (5) 	 p2 - 2p - 35	 (6)	 p2 - 7p - 44

    	 (7)	 m2 - 23m + 120	 (8)	 m2 - 25m + 100	 (9)	 3x2 + 14x + 15

	 (10)	2x2 + x - 45	 (11)	 20x2 - 26x + 8	 (12)	 44x2 - x - 3

ÅZu gCA¡.

a3 + b3  _p Aheh (Factors of a3 + b3)

Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, (a + b)3 = a3 + 3a2b + 3ab2 + b3. 

S>dZu bpSy>_u fpridp„\u 3ab kpdpÞe Aheh gC_¡ Ap S> rhõsfZ k|Ó _uQ¡ âdpZ¡ dp„X$u iL$pi¡.

		  (a + b)3 = a3 + b3 + 3ab(a + b) 

lh¡, 	 a3 + b3 + 3ab(a + b) = (a + b)3.......... bpSy>Ap¡_u Av$gbv$g L$fsp„,

	 \ a3 + b3 = (a + b)3 - 3ab(a + b)= [(a + b)(a + b)2] - 3ab(a + b)

			   = (a + b)[(a + b)2 - 3ab] = (a + b) (a2 + 2ab + b2 - 3ab) 

		     	 = (a + b) (a2 - ab + b2)

     	 \ a3 + b3 = (a + b) (a2 - ab + b2)    

-36

+9 -4

+21

-7 -3

-15

-5 +3
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b¡ O__p kfhpmp_p Ahehp¡ v$ip®hsp„ D`fp¡¼s k|Ó_p¡ D`ep¡N L$fu_¡ L¡$V$guL$ fpriAp¡_p„ Aheh `pX$uA¡.

Dv$p. (1) 	 x3 + 27y3 = x3 + (3y)3

		  		  = (x + 3y) [x2 - x(3y) + (3y)2]

				    = (x + 3y) [x2 - 3xy +9y2]

Dv$p. (2)	 8p3 + 125q3 = (2p)3 + (5q)3 = (2p + 5q) [(2p)2 - 2p ´ 5q + (5q)2]

					             		  = (2p + 5q) (4p2 - 10pq + 25q2)

Dv$p. (3)	 m
m

3
3

1

64
+  = m

m
3

3
1

4
� �
�
�

�
�
�  = m

m
��

�
�

�
�
�

1

4
 m m

m m
2

2
1

4

1

4
� � � �

�
�

�
�
�

�

�
�
�

�

�
�
�

			   = m
m

��
�
�

�
�
�

1

4
 m

m
2

2

1

4

1

16
� ��

�
�

�
�
�

Dv$p. (4)	 250p3 + 432q3 = 2(125p3 + 216q3)

				            = 2 [(5p)3 + (6q)3] = 2(5p + 6q) (25p2 - 30pq + 36q2)

dlphfpk„N°l 6.2

1. Aheh `pX$p¡. (1) x3 + 64y3	 (2) 125p3 + q3	 (3) 125k3 + 27m3	 (4)  2l3 + 432m3 

			    (5) 24a3 + 81b3	 (6) y
y

3
3

1

8
+  		 (7) a

a
3

3

8
+ 		  (8) 1

125

3

+
q  	

ÅZu gCA¡.

a3 - b3  _p Aheh (Factors of a3 - b3)

	 (a - b)3 = a 3 - 3a 2b + 3ab2 - b3  = a3 - b3 -3ab(a - b) 

	 lh¡,	 a3 - b3 - 3ab (a - b) = (a - b)3  	 .......... bpSy>Ap¡_u Av$gbv$g L$fsp„,

			   \	 a3 - b3 = (a - b)3 + 3ab (a - b)

				    = [(a - b)(a - b)2 + 3ab (a - b)]

		    		  = (a - b) [(a - b)2 + 3ab]

		    		  = (a - b) (a 2 - 2ab + b2 + 3ab)

		    		  = (a - b) (a 2 + ab + b2)

			   \	 a3 - b3 = (a - b)(a 2 + ab + b2)
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b¡ O__u bpv$bpL$u_p Aheh v$ip®hsp„ D`fp¡¼s k|Ó_p¡ D`ep¡N L$fu_¡ L¡$V$guL$ fpriAp¡_p„ Aheh `pX$uA¡.

Dv$p. (1)	 x3 - 8y3	= x3 - (2y)3

		  	 = (x - 2y) [x2 + x(2y) + (2y)2)] 
	      		 = (x - 2y) (x2 + 2xy + 4y2)

Dv$p. (2) 	 27p3 - 125q3 = (3p)3 - (5q)3      = (3p - 5q) (9p2 + 15pq +25q2)

Dv$p. (3) 	 54p3 - 250q3 = 2 [27p3 - 125q3]  = 2 [(3p)3 - (5q)3]

			   = 2(3p - 5q)(9p2 + 15pq +25q2)

Dv$p. (4) 	 a
a

3
3

1
−  = a

a
��

�
�

�
�
�

1   = a
a

��
�
�

�
�
�

1  a
a

2
2

1
1

� ��
�
�

�
�
�

Dv$p. (5)	 kpvy„$ ê$` Ap`p¡ : (a - b)3 - (a3 - b3)

DL¡$g 	 :	 (a - b)3 - (a3 - b3) = a3 - 3a2b + 3ab2 - b3 - a3 + b3 = - 3a2b + 3ab2 

Dv$p. (6)	 kpvy„$ ê$` Ap`p¡ : (2x + 3y)3 - (2x - 3y)3

DL¡$g 	 :	 a3 - b3 = (a - b) (a2 + ab + b2) Ap k|Ó `f\u,

		  \(2x + 3y)3 - (2x - 3y)3 

			   = [(2x + 3y) - (2x - 3y)] [(2x + 3y)2 + (2x + 3y) (2x - 3y) + (2x - 3y) 2] 

			   = [2x + 3y - 2x + 3y] [4x2+12xy+ 9y2 + 4x2-9y2+ 4x2-12xy+ 9y2]

			   = 6y (12x2 +  9y2) = 72x2y + 54y3

Ap d_¡ kdÅey„.

(i) a3 + b3 = (a + b) (a2-ab + b2)      (ii) a3 - b3 = (a - b) (a2 + ab + b2)

dlphfpk„N°l 6.3

1. Aheh `pX$p¡.	 (1) y3 - 27	 (2) x3 - 64y3	 (3) 27m3 - 216n3	 (4) 125y3 - 1

					     (5) 8
273

3
p

p
− 	 (6) 343a3 - 512b3	 (7) 64x3 - 729y3	 (8) 16

1283
3

a
b

−

2. kpv„y„$ ê$` Ap`p¡.(1) (x + y)3 - (x - y)3		 (2) (3a + 5b)3 - (3a - 5b)3

				      (3) (a + b)3 - a3 - b3		 (4) p3 - (p + 1)3	

				     	 (5) (3xy - 2ab)3 - (3xy + 2ab)3
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ÅZu gCA¡.

NyZp¡Ñfue b¥rS>L$ fpri (Rational algebraic expressions)

A A_¡ B Ap b¡ b¥rS>L$ fpriAp¡ lp¡e sp¡, 
A

B
 _¡ NyZp¡Ñfue b¥rS>L$ fpri L$l¡ R>¡. NyZp¡Ñfue b¥rS>L$ 

fpri_¡ kpvy„$ ê$` Ap`su hMs¡ L$fhu `X$su q¾$epAp¡ S>¡dL¡$ kfhpmp¡, bpv$bpL$u, NyZpL$pf, cpNpL$pf hN¡f¡ k„d¡e 

k„¿epAp¡ `f \su q¾$epAp¡ âdpZ¡ S> L$fhpdp„ Aph¡ R>¡. b¥rS>L$ fpriAp¡_p¡ cpNpL$pf L$fsu hMs¡ "R>¡v$' A\hp 

"cpS>L$' i|Þe lp¡C iL¡$ _l], s¡ Ýep_dp„ ëep¡. 

Dv$p. (1) 	 kpvy„$ ê$` Ap`p¡. a a
a a

a
a

2

2 2

5 6

12

4

4

� �
� �

�
�
�

DL¡$g :			   a a
a a

a
a

2

2 2

5 6

12

4

4

� �
� �

�
�
�

		 =	
a a
a a

a
a a

�� � �� �
�� � �� �

�
�� �

�� � �� �
3 2

4 3

4

2 2

		 =	
1

2a − 	

Dv$p. (2)	 7 18 8

49 16

14 8

2

2

2

x x
x

x
x

� �
�

�
�
�

DL¡$g :			   7 18 8

49 16

14 8

2

2

2

x x
x

x
x

� �
�

�
�
�

		 =	
7 4 2

7 4 7 4

2 7 4

2

x x
x x

x
x

�� � �� �
�� � �� �

�
�� �
�� �

		 =	2

Dv$p. (3)	 kpvy„$ ê$` Ap`p¡. 
x y

x y

2 2

3 3

9

27

−
−

DL¡$g :		
x y

x y

x y x y

x y x xy y

2 2

3 3 2 2

9

27

3 3

3 3 9

�
�

�
�� � �� �

�� � � �� �  	 �
�

� �
x y

x xy y

3

3 92 2

dlphfpk„N°l 6.4

1. kpvy„$ ê$` Ap`p¡.

	 (1) m n

m n

m mn n

m n

2 2

2

2 2

3 3

�

�� �
�

� �
�

	 (2) a a
a a

a
a

2

2

210 21

6 7

1

3

� �
� �

�
�
�

	 (3)  8 27

4 9

3 3

2 2

x y

x y

−
−

   	 (4) x x
x x

x
x

2 2

2

5 24

3 8

64

8

� �
�� � �� �

�
�

�� �
	 (5) 3 2

7 12

2

2

x x
x x

� �
� �

 ¸ 3 7 6

4

2

2

x x
x
− −
−

	 (6) 4 11 6

16 9

2

2

x x
x
� �

�

	 (7) 
a

a a

3

2

27

5 16 3

�
� �  ¸ a a

a

2

2

3 9

25 1

� �
� 	 (8) 1 2

1

1

1

2

3

2� �
�

�
� �
�

x x
x

x x
x

                                     ÑÑÑ
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DÑfk|rQ

dlphfpk„N°l 6.1

1. (1) (x + 6) (x + 3) (2) (x - 9) (x - 1) (3) (y + 12) (y + 12)

(4) 5(y + 2) (y - 1) (5) (p - 7) (p + 5) (6) (p + 4) (p - 11)

(7) (m - 15) (m - 8) (8) (m - 20) (m - 5) (9) (x + 3) (3x + 5)

(10) (x + 5) (2x - 9)     (11) 2(5x - 4) (2x - 1) (12) (11x - 3) (4x + 1)

dlphfpk„N°l 6.2

1. (1) (x + 4y) (x2 - 4xy + 16y2) (2) (5p + q) (25p2 - 5pq + q2)

(3) (5k + 3m) (25k2 - 15km + 9m2)	 (4) 2(l + 6m) (l2 - 6lm + 36m2)

(5) 3(2a + 3b) (4a2 - 6ab + 9b2) (6) y
y

y
y

�
�

�
�

�

�
� � �
�

�
�

�

�
�

1

2

1

2

1

4
2

2

(7) a
a

a
a

��
�
�

�
�
� � ��
�
�

�
�
�

2
2

42
2

(8) 1
5

1
5 25

2

��
�
�

�
�
� � �
�

�
�

�

�
�

q q q

dlphfpk„N°l 6.3

1. (1) (y - 3) (y2 + 3y + 9) (2) (x - 4y) (x2 + 4xy + 16y2)

(3) (3m - 6n) (9m2 + 18mn + 36n2)	 (4) (5y - 1) (25y2 + 5y + 1)

(5) (6) (7a - 8b) (49a2 + 56ab + 64b2)

(7) (4x - 9y) (16x2 + 36xy + 81y2) (8) 16
2 2 42

2
a
b
a

a

b b
��

�
�

�
�
� � ��
�
�

�
�
�

2. (1) 6x2y + 2y3 (2) 270a2b + 250b3 (3) 3a2b + 3ab2

(4) -3p2 - 3p - 1	 (5) -108x2y2ab -16a3b3

dlphfpk„N°l 6.4

1. (1) 1

m n+
(2) a + 1 (3) 4 6 9

2 3

2 2x xy y

x y

+ +
+

(4) 1 (5) ( )( )( )

( ) ( )

x x x
x x
� � �
� �

1 2 2

3 42

(6) x
x
�
�
2

4 3
(7) 5a + 1 (8) 1

1

�
�

x
x
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epv$ L$fuA¡.

	 A¡L$ X$T_ _p¡V$byL$_u qL„$ds 240 ê$r`ep lp¡e sp¡ 3 _p¡V$byL$_u qL„$ds L¡$V$gu ? 9 _p¡V$byL$_u qL„$ds L¡$V$gu? 

24 _p¡V$byL$_u qL„$ds L¡$V$gu ? 50 _p¡V$byL$_u qL„$ds L¡$V$gu ? Ap ip¡^hp dpV¡$ _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡.

_p¡V$byL$_u k„¿ep (x) 12 3 9 24 50 1
qL„$ds (ê$r`epdp„)  (y) 240 20

D`f_p„ L$p¡W$pdp„ v$f¡L$ Å¡X$udp„ _p¡V$byL$_u k„¿ep (x) A_¡ s¡_u qL„$ds (y) _p¡ NyZp¡Ñf 
1

20  R>¡ S>¡ AQm 

R>¡. _p¡V$byL$_u k„¿ep A_¡ s¡_u qL„$ds kdâdpZdp„ R>¡. Aphp Dv$plfZp¡dp„ b¡ dp„\u A¡L$ k„¿ep h^¡ sp¡ 

buÆ s¡ S> âdpZdp„ h^¡ R>¡.

ÅZu gCA¡.

kdQg_ (Direct variation)

x A_¡ y kdâdpZdp„ R>¡. Ap S> rh^p_, x A_¡ y kdQg_dp„ R>¡ A\hp x A_¡ y hÃQ¡ kdQg_ 

R>¡ A¡d gMpe R>¡.  s¡d S> Ap rh^p_ rQŒ hp`fu_¡ x a y A¡d gMpe R>¡. 

[a (Apëap) A¡ "Qg_' v$ip®hhp dpV¡$ hp`f¡gp¡ N°uL$ Anf R>¡.]

x a y A¡ kduL$fZ_p ê$`dp„ x = ky A¡d gMpe R>¡. Al] k AQm `v$ ([õ\fp„L$) R>¡.

x = ky A\hp 
x

y
 = k Ap dp„X$Zu A¡ kdQg__y„ kduL$fZ R>¡. k A¡ Qg__p¡ AQm ([õ\fp„L$) R>¡. 

_uQ¡_p rh^p_p¡ Qg__y„ rQŒ hp`fu_¡ L¡$hu fus¡ g¿ep R>¡, s¡ Sy>Ap¡.

	 (i)	 hsy®m_y„ n¡Óam s¡_u rÓÄep_p hN®_p kdâdpZdp„ lp¡e R>¡. 

		  hsy®m_y„ n¡Óam = A, rÓÄep = r Ap Qg hp`fu_¡ D`fp¡¼s rh^p_ A a r  2 A¡d gMpe R>¡. 
	 (ii)	âhplu_y„ v$bpZ (p) A¡ s¡ âhplu_u KX$pC (d) kp\¡ kdQg_dp„ lp¡e R>¡. Ap rh^p_ p a d 

		  A¡d gMpe R>¡. 

kdQg__u rQŒp„qL$s dp„X$Zu kdS>hp dpV¡$ _uQ¡_p Dv$plfZp¡_p¡ Aæepk L$fp¡.

Dv$p. (1)	 x A¡ y kp\¡ kdQg_dp„ R>¡, x = 5 lp¡e Ðepf¡ y = 30, R>¡ sp¡ Qg__p¡ AQmp„L$ ([õ\fp„L$)  

		  ip¡^p¡. Qg__y„ kduL$fZ gMp¡. 

7 Qg_
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DL¡$g :	 	 x A¡ y kp\¡ kdQg_dp„ R>¡, A¡V$g¡ x a y
		  \ x = ky ......... k A¡ Qg__p¡ AQmp„L$ R>¡. 

		  x = 5 Ðepf¡ y = 30 Apàey„ R>¡. 

		  \ 5 = k ´ 30 \ k = 
1

6  (Qg__p¡ AQmp„L$)

	 	 Ap `f\u x = ky A¡V$g¡ S> x = 
y
6

 A\hp y = 6x Ap kduL$fZ dm¡ R>¡. 

Dv$p. (2)	 i]Nv$pZp (dNamu) _u qL„$ds s¡_p hS>__p kdâdpZdp„ R>¡. 5 qL$N°p. i]Nv$pZp_u qL„$ds  ` 450   

		  R>¡, sp¡ 1 [¼hÞV$g i]Nv$pZp_u qL„$ds L¡$V$gu ? (1 [¼hÞV$g = 100 qL$N°p.)

DL¡$g :		  i]Nv$pZp_u qL„$ds  ` x A_¡ s¡_y„ hS>_ y qL$N°p ^pfuA¡.

		  x A_¡ y hÃQ¡ kdQg_ R>¡. A¡V$g¡ L¡$, Äepf¡ x a y Ðepf¡  x = ky

		  `f„sy x = 450 lp¡e Ðepf¡  y = 5 s¡ Ap`¡gy„ R>¡, s¡ `f\u k ip¡^uA¡. 

		  x = ky		  \ 450 = 5k		  \ k = 90 (Qg__p¡ AQmp„L$)

		  Qg__p¡ kduL$fZ x = 90y. 

		  \ y = 100 lp¡e Ðepf¡ x = 90 ´ 100 = 9000	

		  \ 1  [¼hÞV$g i]Nv$pZp (dNamu) _u qL„$ds ê$r`ep  9000 \i¡. 

dlphfpk„N°l 7.1

1.	 Qg__y„ rQŒ hp`fu_¡ gMp¡.

	 (1) hsy®m_p¡ `fuO (c) s¡_u rÓÄep (r) _p kdâdpZdp„ lp¡e R>¡. 

	 (2) dp¡V$fdp„ cf¡gy„ `¡V²$p¡g  (l)  A_¡ s¡Z¡ L$p`¡gy„ A„sf (d)kdQg_dp„ lp¡e R>¡. 

2.	 kafS>__u qL„$ds A_¡ kafS>__u k„¿ep hÃQ¡ kdQg_ R>¡. s¡ `f\u _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

kafS>__u k„¿ep (x) 1 4 . . . 12 . . .
kafS>__u qL„$ds (y) 8 32 56 . . . 160

3.	 Å¡  m a n A_¡ m = 154 Ðepf¡ n = 7, sp¡  n = 14 lp¡e Ðepf¡  m _u qL„$ds ip¡^p¡. 

4.	 n A¡ m kp\¡ kdQg_dp„ R>¡. sp¡ _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

m 3 5 6.5 . . . 1.25
n 12 20 . . . 28 . . .

5.	 y A¡ x _p hN®d|m_p kdâdpZdp„ bv$g¡ R>¡. Äepf¡ x = 16  Ðepf¡ y = 24 sp¡, Qg__p¡ AQmp„L$      

([õ\fp„L$) A_¡ Qg__y„ kduL$fZ ip¡^p¡. 
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6.	 kp¡epbu__p¡ ̀ pL$ Dspfhp dpV¡$ 4 dS|>fp¡_¡ ̀  1000 dS|>fu Ap`hu ̀ X¡$ R>¡. Å¡ dS|>fu_u fL$d A_¡ dS|>fp¡_u 

k„¿ep kdQg_dp„ lp¡e sp¡ 17 dS|>fp¡_¡ L¡$V$gu dS|>fu Ap`hu `X¡$?

epv$ L$fuA¡.

L$hpes dpV¡$ rhÛp\}Ap¡_u lfp¡m b_phu R>¡. v$f¡L$ lfp¡mdp„_p rhÛp\}_u k„¿ep A_¡ lfp¡m_u k„¿ep _uQ¡ âdpZ¡ R>¡. 

lfp¡mdp„ rhÛp\}Ap¡_u k„¿ep 40 10 24 12 8

lfp¡m_u k„¿ep 6 24 10 20 30

D`f_p L$p¡W$p `f\u v¡$Mpe Aph¡ R>¡ L¡$, v$f¡L$ Å¡X$udp„ lfp¡mdp„_p rhÛp\}_u k„¿ep A_¡ b_su lfp¡m_u 

k„¿ep_p¡ NyZpL$pf 240 R>¡. Ap NyZpL$pf AQm ([õ\fp„L$) s¡ `f\u v$f¡L$ lfp¡mdp„_p rhÛp\}Ap¡_u k„¿ep A_¡ 

lfp¡m_u k„¿ep ìeõs âdpZdp„ R>¡. 

Äepf¡ b¡ k„¿epAp¡ `¥L$u A¡L$ k„¿ep h^¡ sp¡ buÆ s¡ S> âdpZdp„ OV¡$ R>¡. Ðepf¡ s¡ b¡ k„¿ep ìeõs âdpZdp„ 

lp¡e R>¡. v$p.s.A¡L$ k„¿ep bdZu \pe sp¡ buÆ AX$^u \pe R>¡. 

ÅZu gCA¡.

ìeõs Qg_ (Inverse variation)

x A_¡ y Ap k„¿epAp¡ ìeõs âdpZdp„ R>¡. A¡ S> rh^p_ x A_¡ y ìeõs Qg_dp„ R>¡ A¡d gMpe R>¡. x A_¡ 

y ìeõs Qg_dp„ lp¡e Ðepf¡ x ´ y A¡ [õ\f`v$ L¡$ AQm lp¡e R>¡. s¡_¡ S> k dp_u_¡ Dv$plfZ DL¡$ghp kl¡gp„ `X¡$ R>¡. 

x A_¡ y ìeõs Qg_dp„ R>¡ s¡ x a 
1

y  A¡d gMpe R>¡. 

x a 
1

y  A¡V$g¡ S> x = 
k

y
 A\hp x ´ y = k Ap dp„X$Zu ìeõs Qg__y„ kduL$fZ v$ip®h¡ R>¡ A_¡ k A¡ 

Qg__p¡ AQmp„L$ R>¡. 

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 Å¡ a A_¡ b ìeõs Qg_dp„ R>¡ sp¡ _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

a 6 12 15 . . .
b 20 . . . . . . 4

a ´ b 120 120 . . . . . . 

DL¡$g :	 	 (i)	a a 1

b
 	 A¡V$g¡ L¡$, a ´ b = k .... k A¡ Qg__p¡ AQmp„L$ R>¡.

			   a = 6 Ðepf¡ b = 20	 \ k = 6 ´ 20 = 120
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 		  (ii)	a = 12 Ðepf¡ b = ?

			   a ´ b = 120

			   \12 ´ b = 120

		       \	 b = 10

(iii)	a = 15 Ðepf¡ b = ?

	   	 a ´ b = 120

	 \15 ´ b = 120

	 \		  b = 8

(iv)	 b = 4 Ðepf¡ a = ?

	 a ´ b = 120

	 \ a ´ 4 = 120

	 \	 a = 30

Dv$p. (2)	 f  a 
1

2d , 	 d =  5 Ðepf¡  f = 18

		  sp¡ (i) d = 10 lp¡e Ðepf¡  f  _u qL„$ds ip¡^p¡. (ii) f = 50 lp¡e Ðepf¡ d ip¡^p¡. 

DL¡$g :		  f  a 
1

2d 	 	 \ f ´ d2 = k,	 d =  5 Ðepf¡  f = 18 Ap `f\u k ip¡^uA¡. 

		  18 ´ 52 = k	 \ k = 18 ´ 25 = 450 (Qg__p¡ AQmp„L$)

		  (i) d = 10 sp¡  f = ? 

			      f ´ d 2 = 450

		  \	 f ´ 102 = 450

		  \	 f ´ 100 = 450

		  \		  f = 4.5

(ii)	 f = 50,  d = ?

		  f ´ d 2 = 450

      \  50 ´ d 2 = 450

      \		  d 2 = 9

      \		  d =  3 A\hp d = -3

dlphfpk„N°l 7.2

1 .	 A¡L$ L$pd `|Z® L$fhp dpV¡$ gNpX¡$gp„ dS|>fp¡_u k„¿ep A_¡ L$pd `|Z® \hp dpV¡$ gpNsp„ qv$hkp¡_u k„¿ep_u 

Ap dprlsu _uQ¡_p L$p¡W$pdp„ Ap`u R>¡. s¡ `f\u L$p¡W$p¡ `|Z® L$fp¡.

dS|>fp¡_u k„¿ep 30 20 10
qv$hkp¡ 6 9 12 36

2.	 _uQ¡_p v$f¡L$ Dv$plfZdp„ Qg__p¡ AQmp„L$ ip¡^p¡ A_¡ s¡ `f\u Qg__y„ kduL$fZ gMp¡.

	 (1)  p  a 1

q
	 ; p = 15 Ðepf¡  q = 4		 (2) z  a 1

w
	  ; Äepf¡ z  = 2.5 Ðepf¡ w = 24

	 (3) s a 1
2t
	 ; Äepf¡ s  = 4 Ðepf¡  t = 5	 (4) x  a 1

y
	  ; Äepf¡ x  = 15 Ðepf¡ y = 9

3.	 hpX$udp„\u Dspf¡gp b^p„ kafS>_ `¡V$udp„ cfhp_p R>¡. v$f¡L$ `¡V$udp„ 24 kafS>_ cfuA¡ sp¡ 27 `¡V$uAp¡ 
cfpe R>¡. `Z Å¡ v$f¡L$ `¡V$udp„ 36 kafS>_ cfuA¡ sp¡ A¡hu L¡$V$gu `¡V$uAp¡ cfpi¡ ?
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4.	 _uQ¡_p rh^p_p¡ Qg__y„ rQŒ hp`fu_¡ gMp¡. 

	 (1)		 Ýhr__u sf„N g„bpC (l) A_¡ Aph©rÑ (f) hÃQ¡ ìeõs Qg_ lp¡e R>¡. 

	 (2)		 qv$hp_p âL$pi_u suh°sp(I) A_¡ A¡ qv$hp¡ s\p `X$v$p hÃQ¡_y„ A„sf (d) _p hN®_p ìeõsâdpZdp„ 

lp¡e R>¡. 

5.	 x  a 1

y
 A_¡ x  = 40 Ðepf¡  y = 16, sp¡ x  = 10 lp¡e Ðepf¡ y L¡$V$gp„ ?

6.	 x A_¡ y Ap b¡ fpiuAp¡ hÃQ¡ ìeõs Qg_ R>¡. x  = 15 Ðepf¡ y = 10 R>¡, x  = 20 lp¡e Ðepf¡                 

y = L¡$V$gp„?

ÅZu gCA¡.

L$pm, L$pd, h¡N (Time, Work, Speed)

A¡L$pv$ bp„^L$pd `yê„$ L$fhp dpV¡$ _ud¡gp„ dS|>fp¡_u k„¿ep A_¡ s¡d_¡ L$pd L$fhp dpV¡$ gpNsp kde k„b„^u. 

Dv$plfZp¡ ìeõs Qg__p lp¡e R>¡. s¡dS> ìeõs Qg__p L¡$V$gp„L$ Dv$plfZp¡ hpl__p¡ h¡N A_¡ Qp¡½$k A„sf 

L$p`hp dpV$¡ gpNsp„ kde k„b„^u `Z lp¡e R>¡. Aphp Dv$plfZp¡_¡ L$pm, L$pd, h¡N k„b„^u Dv$plfZp¡ L$l¡ R>¡.

Qg__p¡ D`ep¡N L$fu_¡ Ap âL$pf_p Dv$plfZp¡ L¡$hu fus¡ DL¡$ghp s¡ Å¡CA¡. 

Dv$p. (1)	 A¡L$ M¡sfdp„ ̀ pL¡$gu i]Np¡ Dspfhp_y„ L$pd 15 õÓuAp¡ 8 qv$hkdp„ ̀ |ê„$ L$f¡ R>¡. sp¡ s¡ S> L$pd 6 qv$hkdp„ 

`|ê„$ L$fhp L¡$V$gu õÓuAp¡ L$pd `f lp¡hu Å¡CA¡ ? 

DL¡$g  :		 L$pd `|ê$ L$fhp dpV¡$ gpNsp„ qv$hkp¡ A_¡ õÓuAp¡_u k„¿ep hÃQ¡ ìeõsQg_ lp¡e R>¡. qv$hkp¡_u k„¿ep 

d  A_¡ õÓuAp¡_u k„¿ep n ^pfuA¡. 

		  d  a 
1

n 		  \ d ´ n = k		 (k AQmp„L$ R>¡.)

		  Äepf¡ n  = 15, Ðepf¡  d = 8	 \ k = d ´ n = 15 ´ 8  = 120 (Qg__p¡ AQmp„L$)

		  lh¡ d = 6 Ðepf¡ n  L¡$V$gp„ ? s¡ ip¡^uA¡.

		  d ´ n = 120

	 \	 d ´ n = 120		  \ 6 ´ n = 120, 	 \ n = 20

	 \	 L$pd 6 qv$hkdp„ `|ê$„ L$fhp dpV¡$ 20 õÓuAp¡ L$pd `f lp¡hu Å¡CA¡.

Dv$p. (2)	 A¡L$ hpl__p¡ kfpkfu h¡N 48 qL$du ârs L$gpL$ lp¡e Ðepf¡ Qp¡½$k A„sf L$p`hp dpV¡$ 6 L$gpL$ gpN¡ R>¡. 

Å¡ s¡ hpl__p¡ h¡N L$gpL¡$ 72 qL$du lp¡e sp¡ s¡V$gy„ S> A„sf L$p`hp dpV¡$ L¡$V$gp¡ kde gpNi¡ ?
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DL¡$g :	 ^pfp¡ L¡$ hpl__p¡ h¡N ârs L$gpL¡$ s qL$du A_¡ gpNsp¡ kde t L$gpL$. h¡N A_¡ kde hÃQ¡ ìeõs Qg_ lp¡e R>¡.

s a 
1

t
		  \ s ´ t = k		  (k AQmp„L$ R>¡. )

k = s ´ t = 48 ´ 6  = 288 (Qg__p¡ AQmp„L$)	   lh¡ s = 72 Ðepf¡ t s¡ ip¡^uA¡.

s ´ t = 288		  \ 72 ´ t = 288	 \ t = 288

72
 = 4

\	 h¡N L$gpL¡$ 72 qL$du \pe Ðepf¡ s¡V$gy„ S> A„sf L$p`hp dpV¡$ 4 L$gpL$ gpNi¡. 

dlphfpk„N°l 7.3

1. _uQ¡_p„ `¥L$u ¼ep rh^p_p¡ ìeõs Qg_ v$ip®h¡ R>¡ ?

(1) dS|>fp¡_u k„¿ep A_¡ s¡d_¡ L$pd `yê„$ L$fhp dpV¡$ gpNsp¡ kde.

(2) lp¡S> cfhp dpV¡$_p A¡L$ kfMp _m_u k„¿ep A_¡ s¡_p hX¡$ A_¡ lp¡S> cfhp dpV¡$ gpNsp¡ kde.

(3) hpl_dp„ cf¡gy„ `¡V²$p¡g A_¡ s¡_u qL„$ds.

(4) hsy®m_y„ n¡Óam A_¡ s¡_u rÓÄep.

2. Å¡ 15 dS|>fp¡_¡ A¡L$ c]s bp„^hp dpV¡$ 48 L$gpL$ gpN¡ R>¡. sp¡ 30 L$gpL$dp„ L$pd `|ê„$ L$fhp dpV¡$ L¡$V$gp dS|>fp¡

Å¡Ci¡ ?

3. \¡gudp„ v|$^ cfhp_p e„ÓÜpfp v$f 3 rdr_V$dp„ A^p® rgV$f_u 120 \¡guAp¡ cfpe R>¡. sp¡ 1800 \¡guAp¡

cfhp dpV¡$ L¡$V$gp¡ kde gpNi¡ ?

4. A¡L$ dp¡V$f_u TX$` v$f L$gpL¡$ 60 qL$du/L$gpL$ R>¡ Ðepf¡ Qp¡½$k A„sf L$p`hp 8 L$gpL$ gpN¡ R>¡. Å¡ s¡V$gy„ S>

A„sf kpX$pkps L$gpL$dp„ L$p`hy„ lp¡e sp¡ dp¡V$f_u TX$` L¡$V$gu h^pfhu `X$i¡ ?

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 7.1     1. (1)  c a r	 (2) l a d	 2.   x A_y¾$d¡ 7 A_¡ 20, y = 96 3. 308
4. m = 7, n A_y¾$d¡ 26 A_¡ 5 5. k = 6 , y = 6 x 6. ` 4250

dlphfpk„N°l 7.2 1. dS|>fp¡_u k„¿ep A_y¾$d¡ 15 A_¡ 5, qv$hkp¡ = 18 2. (1) k = 60, pq = 60

(2) k = 60, zw = 60    (3) k = 100, st2 = 100 	 (4) k = 45, x y  = 45

3. 18 `¡V$uAp¡	 4. (1) l a 
1

f  (2) I a 1
2

d
5. y = 256	 6. y = 7.5

dlphfpk„N°l 7.3  1. ìeõs Qg_ (1), (2)	 2. 24 dS|>f	 3. 45 rdr_V$

4. 4 qL$du/L$gpL$
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epv$ L$fuA¡.

·  Ap`¡gp„ dp` A_ykpf rÓL$p¡Z_u fQ_p L$fp¡. 

	 (1)  D ABC : l (AB) = 5 k¡du, l (BC) = 5.5 k¡du, l (AC) = 6 k¡du 

	 (2)  D DEF : Ð D = 35°, Ð F = 100°, l (DF) = 4.8 k¡du 

	 (3)  D MNP : l (MP) = 6.2 k¡du, l (NP) = 4.5 k¡du, Ð P = 75°
	 (4)  D XYZ : Ð Y = 90°, l (XY) = 4.2 k¡du, l (XZ) = 7 k¡du

	 l	L$p¡C`Z QsyóL$p¡Z_¡ Qpf M|Zp, Qpf bpSy>  

		  A_¡ b¡ rhL$Zp£ A¡d Ly$g 10 OV$L$p¡ lp¡e  

		  R>¡.  

ÅZu gCA¡.

QsyóL$p¡Z fQ_p (Construction of a quadrilateral)

QsyóL$p¡Z_p v$k OV$L$p¡ `¥L$u rhrióV$ `p„Q OV$L$p¡_p dp` Apàep„ lp¡e sp¡ QsyóL$p¡Z_u fQ_p L$fu iL$pe R>¡.      

Ap fQ_p_p¡ Ap^pf rÓL$p¡Z fQ_p S> R>¡. s¡ _uQ¡_p Dv$plfZp¡ `f\u kdÆ gp¡. 

(I) QsyóL$p¡Z_u Qpf bpSy>Ap¡ A_¡ A¡L$ rhL$Z® Apàep¡ lp¡e Ðepf¡ QsyóL$p¡Z fQ_p L$fhu. 

Dv$p. 		  c PQRS A¡hp¡ v$p¡fp¡ L¡$, l(PQ) = 5.6 k¡du, l(QR) = 5 k¡du, l (PS) = 4.3 k¡du,  

			   l (RS) = 7 k¡du, l (QS) = 6.2 k¡du

DL¡$g : 		 kp¥ â\d L$pQu ApL©$rs v$p¡fuA¡. s¡dp„ Ap`¡gp„ 

OV$L$p¡_u dprlsu v$ip®huA¡. ApL©$rs `f\u 

klS> v¡$Mpe R>¡ L¡$ D SPQ A_¡ D SRQ _u 

b^u bpSy>Ap¡_u g„bpC Ap`¡gu R>¡. s¡ âdpZ¡ 

D SPQ A_¡ D SRQ v$p¡fsp„, Ap`¡gp dp`_p¡ 

c PQRS  dmi¡. Ap QsyóL$p¡Z fQ_p sd¡ `p¡s¡ L$fp¡.  

Q

RS

P

P Q

RS

5 k¡du 
6.2 k¡du 4.3 k¡du 

5.6 k¡du 

7 k¡du 

8 QsyóL$p¡Z fQ_p A_¡ QsyóL$p¡Z_p âL$pf
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(II) QsyóL$p¡Z_u ÓZ bpSy>Ap¡ A_¡ b¡ rhL$Zp£ Apàep„ lp¡e Ðepf¡ QsyóL$p¡Z fQ_p L$fhu. 

Dv$p. 		  c WXYZ A¡hp¡ v$p¡fp¡ L¡$, l (YZ) = 4 k¡du, l (ZX) = 6 k¡du, l (WX) = 4.5 k¡du,  

			   l (ZW) = 5 k¡du, l (YW) = 6.5 k¡du.

DL¡$g  ः		 â\d L$pQu ApL©$rs v$p¡fuA¡. s¡dp„ Ap`¡gu dprlsu v$ip®huA¡. ApL©$rs `f\u v¡$Mpe R>¡ L¡$ D WXZ  
A_¡ D WZY _u b^u bpSy>Ap¡_u g„bpC Ap`¡gu 

R>¡. s¡ âdpZ¡ D WXZ A_¡ D WZY v$p¡fp¡ `R>u 

f¡M XY v$p¡fp¡ A¡V$g¡ Ap`¡gp„ dp`_p¡ c WXYZ  

dmi¡. Ap fQ_p L$fu_¡ Sy>Ap¡. 

(III)	 QsyóL$p¡Z_u `pk`pk¡_u b¡ bpSy>A¡ A_¡ L$p¡C`Z ÓZ 

M|Zp_p dp` Apàep„ lp¡e s¡hp QsyóL$p¡Z_u fQ_p L$fhu. 

Dv$p. 		  c LEFT A¡hp¡ v$p¡fp¡ L¡$,  l (EL) = 4.5 k¡du, l (EF) = 5.5 k¡du, Ð L = 60°,  

			   Ð E = 100°, Ð F = 120°

DL¡$g ः 		 kp¥ â\d L$pQu ApL©$rs v$p¡fu s¡dp„ Ap`¡gu b^u dprlsu v$ip®hp¡. ApL©$rsdp„_u dprlsu `f\u Ýep_dp„ 

Aphi¡ L¡$ 4.5 k¡du g„bpC_p¡ f¡M LE v$p¡fp¡ A_¡ tbvy E `pk¡ 100° dp`_p¡ M|Zp¡ b_phsp¡ f¡M EF 

v$p¡fp¡. s¡\u QsyóL$p¡Zdp„ tbvy$ L, E A_¡ F A¡d ÓZ 

tbvy$Ap¡ dmi¡. lh¡ tbvy$ L `pk¡ 60° dp`_p¡ M|Zp¡ 

A_¡ tbvy$ F `pk¡ 120° dp`_p M|Zp¡ b_phsp„ b¡ 

qL$fZp¡ v$p¡fp¡. s¡d_„y R>¡v$_ tbvy$ A¡ S> tbvy$ T li¡. Ap 

QsyóL$p¡Z fQ_p Ås¡ L$fp¡. 

(IV)	 QsyóL$p¡Z_u ÓZ bpSy>A¡ A_¡ s¡dp„ kdprhóV$ M|Zp 

Apàep lp¡e Ðepf¡ QsyóL$p¡Z_u fQ_p L$fhu.

Dv$p. 		  c PQRS A¡hp¡ v$p¡fp¡ L¡$,  l (QR) = 5 k¡du, l (RS) = 6.2 k¡du, l (SP) = 4 k¡du,  

			   Ð R = 62°, Ð S = 75°
DL¡$g   ः 	 kp¥ â\d L$pQu ApL©$rs v$p¡fu s¡dp„ Ap`¡gu b^u 

dprlsu v$ip®hp¡. s¡ `f\u sdpfp Ýep_dp„ Aphi¡ L¡$, 

Ap`¡gu g„bpC_p¡ f¡M QR v$p¡fu_¡ tbvy$ R `pk¡  62° 
dp`_p¡ M|Zp¡ b_phsp¡ f¡M RS 6.2 k¡du_p¡ v$p¡fp¡. 

W

X
Y

Z

6.5 k¡du 

6 k
¡du 

4.5 k¡du 

5 k¡du 

4 k¡du 

P

Q R

S

6.2 k¡du 

5 k¡du 

4 k¡du 75°

62°

EL

F

5.5 k¡du 

4.5 k¡du 

120°

100°60°

T
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Apd QsyóL$p¡Z_p Q, R A_¡ S  tbvy$Ap¡ r_ròs \ep. lh¡ f¡M RS _p ̀ pk¡ 75°_p¡ M|Zp¡ b_phsp¡. 

f¡M SP v$p¡fp¡. S>¡_p `f 4 k¡du A„sf¡ tbvy$ P dmi¡. f¡M PQ v$p¡fsp„ Ap`¡gp„ dp`_p¡  c PQRS 

s¥epf \i¡. Ap QsyóL$p¡Z_u fQ_p sd¡ L$fu iL$ip¡. 

dlphfpk„N°l 8.1

1. _uQ¡ Ap`¡gp dp` lp¡e s¡hp QsyóL$p¡Zp¡_u fQ_p L$fp¡. 

 	 (1) c MORE dp„ l(MO) = 5.8 k¡du, l(OR) = 4.4 k¡du, Ð M = 58°, Ð O = 105°,   
		  Ð R = 90°. 

	 (2)	c DEFG A¡hp¡ v$p¡fp¡ L¡$, l(DE) = 4.5 k¡du, l(EF) = 6.5 k¡du, l(DG) = 5.5 k¡du,  

		  l(DF) = 7.2 k¡du, l(EG) = 7.8 k¡du.

	 (3)	c ABCD dp„ l(AB) = 6.4 k¡du, l(BC) = 4.8 k¡du, Ð A = 70°, Ð B = 50°,  
		  Ð C = 140°.

	 (4)	c LMNO v$p¡fp¡ l(LM) = l(LO) = 6 k¡du, l(ON) = l(NM) = 4.5 k¡du,                                                        

		  l(OM) =  7.5 k¡du.

epv$ L$fuA¡.

QsyóL$p¡Z_u bpSy>Ap¡ A_¡ M|Zp `f Sy>v$u Sy>v$u ifsp¡ gpv$hp\u QsyóL$p¡Z\u Sy>v$p-Sy>v$p âL$pf dm¡ R>¡. 

g„bQp¡fk (L$pV$L$p¡Z QsyóL$p¡Z) A_¡ Qp¡fk Ap b¡ âL$pf sd¡ ÅZp¡ R>p¡. QsyóL$p¡Z_p Ap b¡ âL$pf D`fp„s buÅ 

âL$pfp¡_p¡ Aæepk L©$rs Üpfp L$fuA¡.  

g„bQp¡fk (Rectangle) 

S>¡ QsyóL$p¡Z_p Qpf¡e M|Zp L$pV$L$p¡Z lp¡e s¡_¡ g„bQp¡fk L$l¡ R>¡. 

QsyóL$p¡Z v$p¡fhp dpV¡$ `p„Q OV$L$p¡dp„ `pk`pk¡_u b¡ 

bpSy>Ap¡ sp¡ Ap`¡gu lp¡e S> R>¡. Apd k„g‚ b¡ bpSy>Ap¡ A_¡ 

ÓZ M|Zp Mbf lp¡e sp¡ sd¡ QsyóL$p¡Z fQ_p L$fu iL$p¡ R>p¡. 

ìep¿ep âdpZ¡ g„bQp¡fk_p b^p M|Zp L$pV$L$p¡Z lp¡e R>¡. A¡V$g¡ a¼s `pk`pk¡_u b¡ bpSy>Ap¡ Mbf lp¡e 

sp¡ sd¡ s¡ dp`_p¡ g„bQp¡fk v$p¡fu iL$ip¡. 

A

B C

D
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L©$rs I ः 	 sdpfu kNhX$ dyS>b ep¡Áe dp`_u `pk`pk¡_u bpSy>Ap¡ gC A¡L$ g„bQp¡fk PQRS v$p¡fp¡. s¡_p 

rhL$Z®dp„ R>¡v$_rb„vy$_¡ T _pd Ap`p¡. rhcpS>L$ A_¡ `Ë$u_u dv$v$\u...

	 (1)	 bpSy> QR A_¡ bpSy> PS Ap kpdkpd¡_u bpSy>Ap¡_u          

(kçdyM bpSy>Ap¡_u) g„bpC dp`p¡.

	 (2)	 bpSy> PQ A_¡ bpSy> SR _u g„bpC dp`p¡. 

	 (3) 	rhL$Z® PR A_¡ rhL$Z® QS _u g„bpC dp`p¡. 

	 (4) 	rhL$Z® PR _p f¡M PT A_¡ f¡M TR _u g„bpC dp`p¡. 

	 (5) 	f¡M QT A_¡ f¡M  TS A¡ rhL$Z® QS _p cpN_u g„bpC dp`p¡. 

sd_¡ dm¡gp„„ dp` _p¢^p¡. r_funZ L$fp¡ A_¡ hN®dp„_p AÞe rhÛp\}Ap¡A¡ Ap âdpZ¡ _p¢^¡gp„ dp` `fõ`f 

bsphu QQp® L$fp¡. QQp®_p A„s¡ _uQ¡_p NyZ^dp®¡ sdpfp Ýep_dp„ Aphi¡.

	 l g„bQp¡fk_u kpdkpd¡_u bpSy>Ap¡ `fõ`f A¡L$ê$` lp¡e R>¡. 

	 l g„bQp¡fk_p rhL$Zp£ A¡L$ê$` lp¡e R>¡. 		  l g„bQp¡fk rhL$Zp£ `fõ`f $vy$cpN¡ R>¡. 

Qp¡fk (Square)

S>¡ QsyóL$p¡Z_u b^u bpSy>Ap¡ A¡L$ê$` lp¡e A_¡ b^p„ M|ZpAp¡ L$pV$L$p¡Z lp¡e s¡hp QsyóL$p¡Z_¡ Qp¡fk L$l¡ R>¡. 

L©$rs II ः	bpSy>_u ep¡Áe g„bpC gC_¡ Qp¡fk ABCD v$p¡fp¡ s¡_p rhL$Zp£_p R>¡v$_ tbvy$_¡ E _pd Ap`p¡. c|rdrs_p 

kp^_p¡ hp`fu_¡...

	 (1)	 rhL$Z®  AC A_¡ rhL$Z®  BD _u g„bpC dp`p¡. 

	 (2) rb„vy$ E _¡ gu^¡ \e¡gp„ v$f¡L$ rhL$Z®_p bÞ_¡ 

cpN_u g„bpC dp`p¡. 

	 (3)	 rb„vy$ E `pk¡ b_¡gp„ b^p„ M|Zp dp`p¡. 

	 (4)	 Qp¡fk_p v$f¡L$ M|Zp_p rhL$Zp£_¡ gu^¡ \e¡gp„ 

cpN dp`p¡. (S>¡d L¡$ ÐADB A_¡ ÐCDB).

	 sd_¡ A_¡ sdpfp hN®dp„_p AÞep¡_¡ dm¡gp„ dp`_y„ r_funZ L$fp¡, QQp® L$fp¡.

	 sd_¡ Qp¡fk_p _uQ¡ âdpZ¡ NyZ^d® dmi¡. 

	 l Qp¡fk_p rhL$Zp£ kdp_ g„bpC_p A¡V$g¡ L¡$ A¡L$ê$` lp¡e R>¡. 

	 l Qp¡fk_p rhL$Zp£ `fõ`f vy$cpN¡ R>¡. 

	 l Qp¡fk_p rhL$Zp£ `fõ`f L$pV$L$p¡Zdp„ R>¡v¡$ R>¡. 

	 l Qp¡fk_p rhL$Zp£ kpdkpd¡_p M|Zp_¡ vy$cpN¡ R>¡. 

P

Q R

S

T

A

B C

D

E
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kdcyS> QsyóL$p¡Z (Rhombus)

S>¡ QsyóL$p¡Z_u b^u bpSy>Ap¡ kfMu g„bpC_u (A¡L$ê$`) s¡_¡ kdcyS> QsyóL$p¡Z L$l¡ R>¡.

L©$rs III :	 bpSy>_u ep¡Áe g„bpC A_¡ M|Zp_y„ ep¡Áe dp` gC_¡ 

EFGH kdcyS> QsyóL$p¡Z v$p¡fp¡. s¡_p rhL$Zp£ v$p¡fp¡ 

A_¡ s¡_p„ R>¡v$_tbvy$_¡ M _pd Ap`p¡.

	 (1)	QsyóL$p¡Z_p„ k„dyML$p¡Zp¡ (kpdkpd¡_p M|Zp) s¡dS> 

tbvy$ M `pk¡ b_sp„ M|Zp dp`p¡.

	 (2)	QsyóL$p¡Z_p âÐe¡L$ M|Zp_p rhL$Z®_¡ gu^¡ \sp„ bÞ_¡ cpN dp`p¡.  

	 (3)	bÞ_¡ rhL$Zp£_u g„bpC dp`p¡. tbvy$ M _¡ gu^¡ \e¡gp„ rhL$Zp£_p cpN dp`p¡.

			   bpSy> A_¡ M|Zp_p„ dp` `f\u kdcyS> QsyóL$p¡Z_p„ _uQ¡_p NyZ^dp£ dmu Aph¡ R>¡. 

	 l k„dyML$p¡Zp¡ A¡L$ê$` lp¡e R>¡.		  l kdcyS> QsyóL$p¡Z_p rhL$Zp£ k„dyML$p¡Zp¡_¡ vy$cpN¡ R>¡. 

	 l kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f L$pV$M|Z¡ vy$cpN¡ R>¡. 

	 hN®dp„_p Csf rhÛp\}Ap¡_¡ `Z Ap S> NyZ^dp£ dmu Aph¡ R>¡ s¡ Å¡C iL$ip¡.  

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 g„bQp¡fk ABCD _p rhL$Zp£_y„ R>¡v$_rb„vy$ P R>¡. (i) l(AB) =  8 k¡du sp¡  l(DC) = L¡$V$gp ?, 

			   (i)  l(BP) =  8.5 k¡du sp¡ l(BD) A_¡ l(BC) ip¡^p¡.  

DL¡$g 	 ः 	 A¡L$ L$pQu ApL©$rs v$p¡fu_¡ s¡dp„ dprlsu v$ip®huA¡. 

			   (i)	 g„bQp¡fk_u k„dyMcyÅAp¡ A¡L$ê$` lp¡e R>¡. 

			   \	 l(DC) =  l(AB) =  8 k¡du

			   (ii)	 g„bQp¡fk_p rhL$Zp£ `fõ`f vy$cpN¡ R>¡.

			   \ l(BD) =2 ´ l(BP) = 2 ´ 8.5 = 17 k¡du

			   D BCD L$pV$L$p¡Z rÓL$p¡Z R>¡. s¡\u `pe\pNp¡fk âd¡e_ykpf, 

			   l(BC)2 = l(BD)2 - l(CD)2 = 172 - 82 = 289 - 64 = 225

						      \ l(BC) = 225  = 15 k¡du

Dv$p. (2)	 bpSy> 6 k¡du bpSy>hpmp Qp¡fk_p rhL$Z®_u g„bpC ip¡^p¡. 

DL¡$g ः	 	 ^pfp¡ L¡$, ApL©$rsdp„ v$ip®ìep âdpZ¡ c PQRS A¡   

6 k¡du bpSy>hpmp¡ Qp¡fk R>¡. f¡M PR rhL$Z® R>¡.  

A
P

B C

D

P

6 
k

¡d
u

Q

S

6 k¡du R

G

HE

F

M

8 
k

¡d
u 8.5  k¡du
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			   D PQR dp„, `pe\pNp¡fk_p âd¡e_ykpf,  l(PR)2	 = l(PQ)2 + l(QR)2

				    = (6)2+(6)2 = 36 + 36 = 72

			   \ l(PR) = 72 = 6 2  	 \ rhL$Z®_u g„bpC 6 2  k¡du R>¡.

Dv$p. (3)  	 c BEST A¡ kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f tbvy$ A dp„ R>¡v¡$ R>¡. 

			   (i) Å¡ Ð BTS = 110°, sp¡ Ð TBS ip¡^p¡.  

			   (ii) Å¡ l(TE) = 24, l(BS) = 70,  sp¡ l(TS)=  L¡$V$gp ?

DL¡$g ः		  c BEST _u L$pQu ApL©$rs v$p¡fu rhL$Zp£_y„ R>¡v$_tbvy$ A v$ip®huA¡. 

			   (i) kdcyS> QsyóL$p¡Z_p k„dyML$p¡Zp¡ A¡L$ê$` lp¡e R>¡.  

				    \ Ð BES = Ð BTS = 110°

			   lh¡, Ð BTS + Ð BES + Ð TBE + Ð TSE = 360°
			   \110° + 110° + Ð TBE + Ð TSE = 360°
			   \ Ð TBE + Ð TSE = 360° - 220°= 140°
			   \ 2 Ð TBE = 140°...... \ kdcyS> QsyóL$p¡Z_p k„dyML$p¡Zp¡ A¡L$ê$` lp¡e R>¡. 

			   \ Ð TBE = 70°
			   \ Ð TBS = 1

2
 ´ 70° = 35° ... \ kdcyS> QsyóL$p¡Z_p rhL$Zp£ kçdyML$p¡Zp¡_¡ vy$cpN¡ R>¡.

			   (ii) kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f L$pV$M|Zp¡ vy$cpN¡ R>¡. 

			   \	 D TAS dp„ , Ð TAS  = 90°
				     l(TA) = 

1

2  l(TE) = 
1

2  ´ 24 = 12, l(AS) = 1

2
 l(BS) = 1

2
 ´ 70 = 35

			   `pe\pNp¡fk_p âd¡e_ykpf,  

				     l(TS)2 = l(TA)2 + l(AS)2 = (12)2 + (35)2 = 144 + 1225 = 1369

			   \ l(TS) = 1369  = 37

dlphfpk„N°l 8.2

1. 	l(AB) = 6.0 k¡du A_¡ l(BC) = 4.5 k¡du lp¡e s¡hp¡ g„bQp¡fk ABCD v$p¡fp¡.

2.	 bpSy> 5.2 k¡du lp¡e s¡hp¡ Qp¡fk WXYZ  v$p¡fp¡.. 

3.	 bpSy> 4 k¡du A_¡ Ð K = 75° lp¡e s¡hp¡ kdcyS>  c KLMN v$p¡fp¡. 

4. 	A¡L$ g„bQp¡fk_p¡ rhL$Z® 26 k¡du R>¡ A_¡ A¡L$ bpSy> 24 k¡du R>¡ sp¡ s¡_u buÆ bpSy> ip¡^p¡. 
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5. 	kdcyS> c ABCD _p„ rhL$Z®_u g„bpC 16 k¡du A_¡ 12 k¡du R>¡. sp¡ s¡ kdcyS> QsyóL$p¡Z_u bpSy> A_¡ 

`qfrdrs ip¡^p¡.  

6.	 bpSy> 8 k¡duhpmp Qp¡fk_p rhL$Z®_u g„bpC ip¡^p¡. 

7.	 A¡L $kdcyS> QsyóL$p¡Z_p A¡L$ M|Zp_y„ dp` 50° R>¡, sp¡ s¡_p bpL$u_p M|Zp_p„ dp` ip¡^p¡. 

kdp„sfcyS> QsyóL$p¡Z (Parallelogram)

QsyóL$p¡Z_p Ap âL$pf_p _pd `f\u S> s¡_u ìep¿ep sd¡ kl¡gpC\u L$lu iL$ip¡. 
S>¡ QsyóL$p¡Z_u kpdkpd¡_u bpSy>Ap¡ (k„dyMcyÅAp¡) bpSy>Ap¡ `fõ`f kdp„sf lp¡e s¡_¡ kdp„sfcyS> 

QsyóL$p¡Z L$l¡ R>¡. 
kdp„sfcyS> QsyóL$p¡Z L¡$hu fus¡ v$p¡fu iL$pi¡ ? 
bpSy>_u ApL©$rsdp„ v$ip®ìep âdpZ¡ f¡M AB A_¡ f¡M BC A¡ 

`fõ`f L$p¡C`Z dp`_p¡ M|Zp¡ L$fsp„ f¡MpM„X$ v$p¡fp¡.

"f¡Mp_u blpf Aph¡gp„ tbvy$dp„\u s¡ f¡Mp_¡ kdp„sf f¡Mp v$p¡fhp_u' fQ_p sd¡ L$fu R>¡. s¡_p¡ D`ep¡N L$fu_¡ 

tbvy$ C dp„\u f¡M AB _¡ kdp„sf f¡Mp v$p¡fp¡. s¡dS> tbvy$ A dp„\u f¡M BC _¡ kdp„sf f¡Mp v$p¡fp¡. s¡d_p R>¡v$_

tbvy$_¡ D _pd Ap`p¡. Apd c ABCD kdp„sfcyS> QsyóL$p¡Z \i¡. Ýep_dp„ gp¡ L¡$, kdp„sf f¡Mp_u R>¡qv$L$p hX¡$ 

b_sp„ A„s:L$p¡Zp¡ `fõ`f `|fL$ lp¡e R>¡. s¡\u ApL©$rsdp„, ÐA + ÐB = 180°, ÐB + ÐC = 180°,     
ÐC + ÐD = 180° A_¡  ÐD + ÐA = 180° A¡V$g¡ L¡$, kdp„sfcyS> QsyóL$p¡Z_p¡ M|Zp_p¡ NyZ^d® Ap 

âdpZ¡ R>¡.  l kdp„sfcyS> QsyóL$p¡Z_p `pk`pk¡_p (k„gÁ_) M|ZpAp¡ `fõ`f |̀fL$ lp¡e R>¡.  

Ap âL$pf¡ buÅ„ NyZ^dp£ ÅZhp dpV¡$ c PQRS A¡ L$p¡C`Z A¡L$ kdp„sfcyS> QsyóL$p¡Z Ap`¡gu L©$rs 

âdpZ¡ v$p¡fp¡. Ap¡R>u hsu `lp¡mpC_u b¡ dp``Ë$uAp¡ gp¡. s¡ `¥L$u A¡L$ dp``Ë$u L$pNm `f d|L$u s¡_u ^pf¡ ^pf¡ 

`¡[Þkg\u guV$u v$p¡fp¡ buÆ A¡L$ dp``Ë$u gC s¡_p `f \p¡X$u Óp„ku d|L$u s¡_u qL$_pf¡ `¡[Þkg\u guV$u v$p¡fp¡. s¡\u 

kdp„sfcyS> QsyóL$p¡Z dmi¡. s¡_p rhL$Zp£ v$p¡fu, R>¡v$_tbvy$_¡ T _pd Ap`p¡. 

(1) Ap QsyóL$p¡Z_p„ k„dyM L$p¡Zp¡ dp`u_¡ gMp¡. (2) k„dyM 

bpSy>Ap¡_u Å¡X$uAp¡_u g„bpC dp`u_¡ gMp¡. (3) rhL$Zp£_u g„bpC 

dp`u_¡ gMp¡. (4) tbvy$ T _¡ gu^¡ \e¡gp„ rhL$Zp£_p„ v$f¡L$ cpN_u 

g„bpC dp`u_¡ gMp¡. 

	 Ap dp`_\u sd_¡ kdp„sfcyS> QsyóL$p¡Z_p _uQ¡_p NyZ^dp£ dmi¡. 

	 l k„dyML$p¡Zp¡_p dp` kdp_ lp¡e R>¡. A¡V$g¡ L¡$ k„dyML$p¡Zp¡ A¡L$ê$` lp¡e R>¡. 

	 l k„dyMbpSy>Ap¡ kdp_ g„bpC_u A¡V$g¡ L¡$ A¡L$ê$` lp¡e R>¡.  	l rhL$Zp£ `fõ`f vy$cpN¡ R>¡. 

	 Ap fus¡ Sy>v$p Sy>v$p„ kdp„sfcyS> QsyóL$p¡Z v$p¡fu_¡ Ap NyZ^dp®¡ QL$pku Sy>Ap¡.
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kdg„b QsyóL$p¡Z (Trapezium) 

S>¡ QsyóL$p¡Zdp„ k„dyM bpSy>Ap¡_u A¡L$ S> Å¡X$ kdp„sf lp¡e, s¡_¡ kdg„b QsyóL$p¡Z L$l¡ R>¡.

ApL©$rsdp„_p c WXYZ dp„ f¡M WZ A_¡ f¡M XY 
A¡ k„dyM cyÅAp¡_u A¡L$ Å¡X$ kdp„sf R>¡. ìep¿ep_ykpf, 

c WXYZ kdg„b QsyóL$p¡Z R>¡.

kdp„sf f¡Mp_u R>¡qv$L$p\u b_sp„ A„s:L$p¡Zp¡_p NyZ^d® âdpZ¡,

ÐW + ÐX = 180° A_¡  ÐY+ ÐZ= 180°
kdg„b QsyóL$p¡Zdp„ `pk`pk¡_p M|ZpAp¡_u Qpf Å¡X$ `¥L$u b¡ Å¡X$ `fõ`f `|fL$ lp¡e R>¡. 

`s„N (Kite) 

ApL©$rsdp„ Ap`¡g c ABCD Sy>Ap¡. Ap QsyóL$p¡Z_p¡ rhL$Z® BD 

A¡, rhL$Z® AC _p¡ g„bvy$cpS>L$ R>¡.

S>¡_p¡ A¡L$ rhL$Z®, buÅ rhL$Z®_p¡ g„bvy$cpS>L$ lp¡e s¡hp QsyóL$p¡Z_¡ 

"`s„N' L$l¡ R>¡.

ApL©$rsdp„ f¡M AB @ f¡M CB A_¡ f¡M AD @ f¡M CD R>¡ s¡ rhcpS>L$_u dv$v$\u QL$pku Sy>Ap¡. 

s¡dS>, ÐBAD A_¡ ÐBCD dp`p¡ s¡ A¡L$ê$` R>¡ s¡ s`pku Sy>Ap¡. 

s¡ `f\u `s„Ndp„ _uQ¡_p b¡ NyZ^dp£ lp¡e R>¡. 

l `pk`pk¡_u bpSy>Ap¡_u b¡ Å¡X$uAp¡ A¡L$ê$` lp¡e R>¡. 	 l k„dyML$p¡Zp¡_u A¡L$ Å¡X$ A¡L$ê$` lp¡e R>¡. 

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_p `pk`pk¡_p M|ZpAp¡_p dp` (5x - 7)° A_¡ (4x + 25)° R>¡   

			   sp¡ s¡d_p dp` ip¡^p¡. 

DL¡$g :	 	 kdp„sfcyS> QsyóL$p¡Z_p `pk`pk¡_p M|Zp `|fL$ lp¡e R>¡. 

			   \ (5x - 7) + (4x + 25) = 180

			   \		           9x + 18 = 180

\	9x = 180 - 18 = 162

\ x = 18

	 	 	 \	A¡L$ M|Zp_y„ dp`   = (5x - 7)° 	= 5 ´ 18 - 7 = 90 - 7 = 83° A_¡

			      	 buÅ M|Zp_y„ dp` = (4x + 25)°	= 4 ´ 18 + 25 = 72 + 25 = 97°		
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Dv$p. (2)	 bpSy>_u ApL©$rsdp„ c PQRS kdp„sfcyS> R>¡. s¡_p„ rhL$Zp£_y„ R>¡v$_tbvy$ T R>¡. 

			   sp¡ ApL©$rs_p Ap^pf¡ _uQ¡_p âï_p¡_p„ S>hpb gMp¡.  
			   (i)	 Å¡  l(PS) = 5.4 k¡du, sp¡ l(QR) = L¡$V$gp ?

			   (ii)	 Å¡  l(TS) = 3.5 k¡du, sp¡ l(QS) = L¡$V$gp ?

			   (iii) ÐQRS = 118°, sp¡ ÐQPS = L¡$V$gp ?

			   (iv) ÐSRP = 72° sp¡ ÐRPQ = L¡$V$gp ?

DL¡$g ः	 	 kdp„sfcyS> QsyóL$p¡Z PQRS dp„ , 

			   (i) l(QR) = l(PS) = 5.4 k¡du			   ......... k„dyMbpSy>Ap¡ A¡L$ê$` 

			   (ii) l(QS) = 2 ´ l(TS) = 2 ´ 3.5 = 7 k¡du	 ......... rhL$Zp£ `fõ`f vy$cpN¡ R>¡.

			   (iii) ÐQPS = ÐQRS = 118°			  ......... k„dyML$p¡Zp¡ A¡L$ê$` 

			   (iv) ÐRPQ = ÐSRP = 72°			   ......... ìeyÐ¾$dL$p¡Zp¡ A¡L$ê$` 

Dv$p. (3) 	 c CWPR _p ¾$rdL$ M|Zp_p dp`_p¡ NyZp¡Ñf 7ः9ः3ः5 R>¡ sp¡ s¡_p M|Zp_p dp` ip¡^u, s¡ `f\u  

			   QsyóL$p¡Z_p¡ âL$pf Ap¡mMp¡.  

DL¡$g ः	  	 ^pfp¡ L¡$, ÐC : ÐW : ÐP : ÐR = 7:9:3:5

		  \	ÐC, ÐW, ÐP A_¡ ÐR _p dp` A_y¾$d¡  

			   7x, 9x, 3x, 5x ^pfuA¡.

		  \	 7x + 9x + 3x + 5x = 360°
		  \	24x = 360° \ x = 15

		  \	ÐC = 7 ´ 15 = 105°,	 ÐW = 9 ´ 15 = 135°
			   ÐP = 3 ´ 15 = 45°  A_¡	ÐR = 5 ´ 15 = 75°
		  \	ÐC + ÐR = 105°+75°	 = 180°	\ bpSy> CW  || bpSy> RP

			   ÐC + ÐW = 105°+ 135°	= 240° ¹ 180°
		  \	bpSy> CR A¡ bpSy> WP _¡ kdp„sf _\u. 

		  \	 c CWPR dp„ k„dyMbpSy>_u A¡L$ S> Å¡X$ kdp„sf R>¡. 

		  \	 c CWPR kdg„b QsyóL$p¡Z R>¡.  

dlphfpk„N°l 8.3

1.	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_p k„dyML$p¡Zp¡_p„ dp` (3x - 2)° A_¡ (50 - x)° R>¡. sp¡ s¡_p v$f¡L$  

	 M|Zpdp„ dp` ip¡^p¡.  

P

Q R

S

T

P

WC

R



50

2. bpSy>dp„ kdp„sf bpSy> QsyóL$p¡Z_u ApL©$rs `f\u _uQ¡_p âï_p¡_p„ S>hpb gMp¡.

(5) Å¡ Ð WZY = 120° sp¡ Ð WXY = ? A_¡ Ð XWZ = ?

3. c   ABCD kdp„sf bpSy> QsyóL$p¡Z A¡hp¡ v$p¡fp¡ L¡$, l(BC) = 7 k¡du, ÐABC = 40°,
l(AB) = 3 k¡du.

4. A¡L$ QsyóL$p¡Z_p Qpf ¾$di: Aphsp„ M|Zp_p dp` 1:2:3:4 R>¡ sp¡ s¡ ¼ep âL$pf_p¡ QsyóL$p¡Z R>¡ ? s¡

kL$pfZ gMp¡. s¡ QsyóL$p¡Z_p v$f¡L$ M|Zp_p dp` ip¡^p¡.

5. c BARC A¡hp¡ v$p¡fp¡ L¡$, l(BA) = l(BC) = 4.2 k¡du, l(AC) = 6.0 k¡du,

l(AR) = l(CR) = 5.6 k¡du.

6.	 c PQRS A¡hp¡ v$p¡fp¡ L¡$, l(PQ) = 3.5 k¡du, l(QR) = 5.6 k¡du, l(RS) = 3.5 k¡du,

Ð Q = 110°, Ð R = 70°. 
c PQRS kdp„sfcyS> R>¡ A¡d Ap`¡gy„ lp¡e sp¡ D`f_p `¥L$u L$C dprlsu Ap`hu S>ê$fu _\u s¡ gMp¡.

ÑÑÑ

(1) Å¡ l(WZ) = 4.5 k¡du sp¡ l(XY) = ?

(2) Å¡ l(YZ) = 8.2 k¡du sp¡ l(XW) = ?

(3) Å¡ l(OX) = 2.5 k¡du sp¡ l(OZ) = ?

(4) Å¡ l(WO) = 3.3 k¡du sp¡ l(WY) = ?

DÑfk|rQ

dlphfpk„N°l 8.2

4. 10 k¡du		 5. bpSy>10 k¡du A_¡ `qfrdrs 40 k¡du 6. 8 2  k¡du	 7. 130°, 50°, 130°
dlphfpk„N°l 8.3

1. 37°, 143°, 37°, 143°
2. (1) 4.5 k¡du 	 (2) 8.2 k¡du	 (3) 2.5 k¡du  	(4) 6.6 k¡du 	 (5) 120°, 60°
4. 36°, 72°, 108°, 144°, kdg„b QsyóL$p¡Z.
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epv$ L$fuA¡.

_uQ¡_p Mpgu Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡. 

1. 
12

100
 = k¢L$X¡$  =  %		  2. k¢L$X¡$ 47 =   	 3. 86% = 		

4. 300 _p k¢L$X¡$ 4 = 300 ´  = 	  5. 1700 _p 15% = 1700 ´  = 

Qpgp¡, QQp® L$fuA¡. 

Ap âL$pf_u Ål¡fpsp¡ sd¡ Å¡C li¡. k¡gdp„ A_¡L$ 

hõsyAp¡_u qL„$ds `f R|>V$ A\hp qfb¡V$ Ap`hpdp„ 

Aph¡ R>¡. Ap`Z¡ Ðep„ kpdpÞe fus¡ Sy>gpC drl_pdp„ 

Mpk L$fu_¡ L$`X$p„ `f k¡g iê$ \pe R>¡. s¡_p L$pfZp¡ 

ip¡^u _¡ QQp® L$fp¡. 

ÅZu gCA¡.

R|>V$ (Discount)

îu. kyf¡i¡ S|>_ A_¡ Sy>gpC drl_pdp„ L$f¡gy„ kpX$uAp¡_„y h¡QpZ A_¡ \e¡gp¡ _ap¡ _uQ¡_p L$p¡W$pdp„ Sy>Ap¡ :

drl_p¡
kpX$u_u d|m 

qL„$ds (ê$r`ep)
kpX$u_u h¡QpZ 
qL„$ds (ê$r`ep)

A¡L$ kpX$u `f \e¡gp¡ 
_ap¡ (ê$r`ep)

h¢Qpe¡gu 
kpX$uAp¡_u k„¿ep

Ly$g _ap¡ (ê$r`ep)

S|>_ 200 250 50 40 50 ´ 40 = 2000

Sy>gpC(k¡g) 200 230 30 100 30 ´ 100 = 3000

L$p¡W$p `f\u sdpfp Ýep_dp„ Aphi¡ L¡$ Sy>gpC drl_pdp„ kpX$uAp¡ `f k¡g Ål¡f L$fu_¡ v$f¡L$ kpX$u `f 20 ê$r`ep R|>V$ 

Ap`u R>¡. s¡\u s¡d_p¡ A¡L$ kpX$u `f_p¡ _ap¡ S|>_ drl_p L$fsp„ Sy>gpC drl_pdp„ Ap¡R>p¡ \ep¡ lp¡hp R>sp„ S|>gpBdp„ 

h^y kpX$uAp¡_y„ h¡QpZ \ey„ s¡\u Ly$g h¡QpZ hÝey„. 

9 R|>V$ A_¡ L$rdi_
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	 h¡QpZ dpV¡$_u hõsyAp¡ `f s¡ hõsy_u qL„$ds R>p`¡gu lp¡e R>¡. s¡_¡ "R>p`¡gu qL„$ds' (Marked Price) 

L$l¡ R>¡. vy$L$p_v$pf R>p`¡gu qL„$ds `f R|>V$ Ap`¡ R>¡.  

	 hõsy h¡Qsu hMs¡, vy$L$p_v$pf R>p`¡gu qL„$ds L$fsp„ S>¡V$gu fL$d Ap¡R>u R>¡ s¡ fL$d_¡ "R|>V$' L$l¡ R>¡. R|>V$ 

Apàep `R>u_u qL„$ds (g¡) A¡V$g¡ h¡QpZ qL„$ds  = R>p`¡gu qL„$ds - R|>V$ 

	 kpdpÞe fus¡ R|>V$_p¡ v$f isdp_dp„ A¡V$g¡ L¡$ k¢L$X¡$ Ap`hpdp„ Aph¡ R>¡.

"k¢L$X¡ 20 R|>V$' _p¡ A\® R>¡, hõsy_u R>p`¡gu qL„$ds_p 20% Ap¡R>u qL„$ds¡ hõsy h¢Qhu.

A¡V$g¡ Å¡ hõsy_u R>p`¡gu qL„$ds 100 ê$r`ep lp¡e sp¡ s¡_p `f 20 ê$r`ep R|>V$ Ap`sp„ s¡_u h¡QpZ qL„$ds        

100 - 20 = 80 ê$r`ep \i¡. 

	 Aphp ìehlpfdp„ x % R|>V$ lp¡e sp¡ 
x 

100
 = 

hõsy_u qL„$ds `f R|>V$ 

R>p`¡gu qL„$ds
 Ap k„b„^ lp¡e R>¡.

	

	 \ hõsy_u R>p`¡gu qL„$ds `f dmsu R|>V$ = 
R>p`¡gu qL„$ds ´ x

100

Ap Ýep_dp„ gCA¡ :

ApS>L$pg vy$L$p_p¡dp„ S>C_¡ Mfuv$u L$fhp L$fsp„ `yõsL$p¡, L$`X$p„, dp¡bpCg hN¡f¡ hõsyAp¡_u Mfuv$u-rh¾$u, 

Apµ_gpC_ L$fu iL$pe R>¡. S>¡ L„$`_uAp¡ "Apµ_gpC_' h¢QpZ L$f¡ R>¡. s¡d_p¡ vy$L$p_ kÅhV$ s\p AÞe 

ìehõ\p`L$ue MQ® Ap¡R>p¡ lp¡hp\u Apµ_gpC_ Mfuv$u `f s¡Ap¡ R|>V$ Ap`¡ R>¡ A_¡ hõsyAp¡ Of `lp¢Q 

Ap`¡ R>¡. 

NZ¡gp„ Dv$plfZp¡

Dv$p. (1) 	A¡L$ `yõsL$_u R>p`¡gu qL„$ds 360 ê$r`ep R>¡¡. vy$L$p_v$pf¡ s¡ `yõsL$ 360 ê$r`epdp„ h¢Ãey sp¡ s¡Z¡ 

k¢L$X¡$ R|>V$ L¡$V$gu Ap`u ?

DL¡$g : 	 R>p`¡gu qL„$ds = ` 360, h¡QpZ qL„$ds= ` 306. \ R|>V$ = 360 - 306 = ` 54. 

		  hõsy_u R>p`¡gu qL„$ds 360 ê$r`ep, Ðepf¡ R|>V$ 54 ê$r`ep.

		  \ hõsy_u R>p`¡gu qL„$ds 100 ê$r`ep Ðepf¡ R|>V$ x dp_uA¡. 
R|>V$ 

R>p`¡gu qL„$ds 
 = 

x
100

	  	 \ 54

360
 = 

x
100

		  \   x = 
54 100

360

´
 = 15		

			  \ `yõsL$_u R>p`¡gu qL„$ds `f k¢L$X¡$ 15 L¡$ 15%R|>V$ Ap`u.
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Dv$p. (2) 	A¡L$ Myfiu_u R>p`¡gu qL„$ds 1200 ê$r`ep R>¡. s¡_p `f 10% R|>V$ dm¡ sp¡ Ly$g R|>V$ L¡$V$gu ?  

	hõsy_u h¡QpZ qL„$ds L¡$V$gu ? 

DL¡$g : 				    fus I

		  R>p ¡̀gu qL„$ds = 1200 ê$r`ep. R|>V$ = 10%

		
R|>V$

R>p`¡gu qL„$ds 
 Ap NyZp¡Ñf ip¡^uA¡.

		  Myfiu_u R>p`¡gu qL„$ds `f x ê$r`ep R|>V$	

 		  dm¡ R>¡ s¡d ^pfuA¡.

		  \ x
1200

 = 
10

100

		  \	 x = 
10

100
´ 1200

		  \	 x = 120
		  \ Ly$g R|>V$ = 120 ê$r`ep 

		  h¡QpZ qL„$ds = R>p`¡gu qL„$ds - R|>V$ 

			    = 1200 - 120
			    = 1080

		  \ Myfiu_u h¡QpZ qL„$ds 1080 ê$r`ep.

				    fus II	

R>p`¡gu qL„$ds `f 10% R|>V$ A¡V$g¡ Å¡ R>p`¡gu 

qL„$ds ` 100 sp¡ h¡QpZ qL„$ds ` 90.

 \ 	 R>p`¡gu qL„$ds 1200 ê$r`ep sp¡ 

	 h¡QpZ qL„$ds x ^pfsp„.

 \ 
x

1200  = 90

100
 

 \	 x 	 = 90

100
 ´ 1200

1
 	

\ 	 x 	 = 1080 

\ 	 Myfiu_u h¡QpZ qL„$ds 1080 ê$r`ep 

\ 	 Ly$g R|>V$ = 1200 - 1080 

			   = 120 ê$r`ep 

Dv$p. (3) 	R>p`¡gu qL„$ds `f 20% R|>V$ Ap`u_¡ A¡L$ kpX$u 1120 ê$r`epdp„ h¢Qu. sp¡ s¡ kpX$u_u R>p`¡gu 

qL„$ds L¡$V$gu li¡ ?

DL¡$g : 	 ^pfp¡ L¡$ kpX$u_u R>p`¡gu qL„$ds 100 ê$r`ep R>¡, s¡_p `f 20% R|>V$ Ap`u. s¡\u N°plL$_¡ s¡ kpX$u 

100 - 20 = 80  ê$r`epdp„ h¢Qu. A¡V$g¡ L¡$, Äepf¡ h¡QpZ qL„$ds 80 ê$r`ep Ðepf¡ R>p`¡gu 

qL„$ds 100 ê$r`ep sp¡ h¡QpZ qL„$ds 1120 ê$r`ep lp¡e Ðepf¡ R>p`¡gu qL„$ds x ê$r`ep dp_uA¡.

	  	 \ 80

100
 = 

1120

x  		

	  	 \ 	 x = 
1120 100

80

´
	

			   = 1400

	  	 \ kpX$u_u R>p`¡gu qL„$ds 1400 ê$r`ep lsu. 
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Dv$p. (4) 	vy$L$p_v$pf A¡L$ hõsy L¡$V$gp ê$r`epdp„ h¢Qhu s¡ _½$u L$fu_¡ s¡_p `f 30% h^pfu_¡ s¡ qL„$ds hõsy 

`f R>p`¡ R>¡. hõsy h¢Qsu hMs¡ N°plL$_¡ 20% R|>V$ Ap`¡ R>¡. sp¡ vy$L$p_v$pf_¡ s¡Z¡ _½$u L$f¡gu 

qL„$ds L$fsp„ L¡$V$gp V$L$p h^y L¡$ Ap¡R>u qL„$ds dm¡ R>¡ ? s¡ ip¡^p¡.  

DL¡$g :		 qL„$dsdp„ h^pfp¡ L$fu h^y _ap¡ d¡mhhp_u V$L$phpfu s¡Z¡ d_dp„ W$fph¡gu qL„$ds `f Ap^pqfs R>¡. 

s¡\u W$fph¡gu qL$ds 100 ê$r`ep g¡hp\u DL¡$g kl¡gp¡ \i¡. \ ^pfp¡ L¡$ W$fph¡gu qL„$ds 100 ê$r`ep.

		  s¡_p `f 30% h^pfu_¡ R>p`¡ R>¡. 	 \ R>p`¡gu qL„$ds = 130 ê$r`ep. 

			   R|>V$ = 130 _p 20% 	= 130 ´ 
20

100  = 26 ê$r`ep

	 	 \	h¡QpZ qL„$ds = 130 - 26 = 104 ê$r`ep

		  \	W$fph¡gu qL„$ds 100 R>¡. Ðepf¡ s¡_¡ 104 ê$r`ep dþep. 

		  A¡V$g¡ L¡$, vy$L$p_v$pf_¡ s¡Z¡ _½$u L$f¡gu qL„$ds L$fsp„ 4% h^y qL„$ds dmu. 

Dv$p. (5) 	A¡L$ hõsy `f vy$L$p_v$pf N°plL$_¡ 8% R|>V$ Ap`¡ R>¡. R>sp„ s¡_¡ 15% _ap¡ \pe R>¡. Å¡ s¡ hõsy_u 

R>p`¡gu qL„$ds 1750 ê$r`ep lp¡e sp¡ s¡ hõsy vy$L$p_v$pf¡ L¡$V$gp ê$r`epdp„ Mfuv$u li¡ ? 

DL¡$g : 	 hõsy_u R>p`¡gu qL„$ds = 1750 ê$r`ep, k¢L$X¡$ R|>V$ = 8 

		  \ R|>V$ = 1750 ´  8

100
 = 140 ê$r`ep

		  hõsy_u h¡QpZ qL„$ds = 1750 - 140 = 1610 ê$r`ep

		  _ap¡ 15% \ep¡ A¡V$g¡ hõsy_u Mfuv$ qL„$ds 100 ê$r`ep sp¡ h¡QpZ qL„$ds 115 ê$r`ep.

		  A¡V$g¡ S>, h¡QpZ qL„$ds 115 ê$r`ep Ðepf¡ Mfuv$ qL„$ds 100 ê$r`ep. 

		  A_¡ h¡QpZ qL„$ds 1610 ê$r`ep Ðepf¡ Mfuv$ qL„$ds x ê$r`ep ^pfsp„.

	 	 \ x
100

 = 1610

115
	 		  \ 	 x = 

1610 100

115

´
 = 1400 

	 	 \ hõsy_u Mfuv$ qL„$ds = 1400 ê$r`ep. 

Ap d_¡ kdÅey„.

· h¡QpZ qL„$ds = R>p`¡gu qL„$ds - R|>V

· R|>V$ k¢L$X¡$ x lp¡e sp¡   
x

100
 = 

dmsu R|>V$

R>p`¡gu qL„$ds
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dlphfpk„N°l 9.1

1. 	 Å¡ R>p`¡gu qL„$ds = ` 1700, h¡QpZ qL„$ds = ` 1540 sp¡ R|>V$ ip¡^p¡. 

2. 	 Å¡ R>p`¡gu qL„$ds = ` 990, R|>V$ k¢L$X¡$ 10, sp¡ h¡QpZ qL„$ds ip¡^p¡. 

3. 	 Å¡ h¡QpZ qL„$ds = ` 900, R|>V$ k¢L$X¡$ 20, sp¡ R>p`¡gu qL„$ds L¡$V$gu ?

4. 	 A¡L$ `„Mp_u R>p`¡gu qL„$ds 3000 ê$r`ep R>¡. vy$L$p_v$pf¡ DÐkh r_rdÑ¡ 12% R|>V$ Ap`u sp¡ Ap`¡gu 

R|>V$ A_¡ `„Mp_u h¡QpZ qL„$ds ip¡^p¡. 

5. 	 2300 ê$r`ep R>p`¡gu qL„$ds_y„ rd¼kf N°plL$_¡ 1955 ê$r`epdp„ dm¡ R>¡ sp¡ N°plL$_¡ dm¡gu k¢L$L¡$ R|>V$ 

ip¡^p¡. 

6. 	 vy$L$p_v$pf A¡L$ V$uhu `f k¢L$X¡$ 11 R|>V$ Ap`¡ R>¡ s¡\u N°plL$_¡ s¡ V$uhu 22,250 ê$r`epdp„ dm¡ R>¡. sp¡ 

V$uhu_u R>p`¡gu qL„$ds ip¡^p¡. 

7. 	 R>p`¡gu qL„$ds `f 10% R|>V$ lp¡e Ðepf¡ N°plL$_¡ Ly$g R|>V$ 17 ê$r`ep dm¡ R>¡. sp¡ N°plL$_¡ s¡ hõsy L¡$V$gp 

ê$r`epdp„ `X$u li¡ ? s¡ ip¡^hp _uQ¡_u L©$rs Mpgu Qp¡L$W$p„ cfu_¡ `|Z® L$fp¡. 

	 L©$rs :	̂ pfp¡ L¡$, hõsy_u R>p`¡gu qL„$ds 100 ê$r`ep R>¡.

		  A¡V$g¡ N°plL$_¡ s¡ hõsy   -   = 90 ê$r`epdp„ dm¡ R>¡.

		  s¡\u R|>V$    ê$r`ep Ðepf¡ h¡QpZ qL„$ds  ê$r`ep. 

		  sp¡ R|>V$  ê$r`ep Ðepf¡ h¡QpZ qL„$ds x ê$r`ep ^pfsp„.

 		  \ x  =  		  \ x = 
´

   = 

			  \	 N°plL$_¡ s¡ hõsy 153 ê$r`epdp„ `X$u li¡. 

8. 	 vy$L$p_v$pf A¡L$ hõsy A¡L$ rhi¡j qL„$ds¡ h¢Qhp_y„ _½$u L$f¡ R>¡ A_¡ _½$u L$f¡g qL„$ds L$fsp„ 25% h^pfu_¡ 

R>p`¡ R>¡. hõsy h¢Qsu hMs¡ 20% sp¡ vy$L$p_v$pf_¡ s¡Z¡ _½$u L$f¡g qL„$ds A_¡ h¢QpZ qL„$dsdp„ k¢L$X¡$ 

L¡$V$gp_p¡ afL$ `X$ép¡ ?

ÅZu gCA¡.

L$rdi_ (Commission)

hõsy_y„ DÐ`pv$_ L$fsu L„$`_u_¡ `p¡sp_p dpg_y„ h¡QpZ `p¡s¡ L$fhy„ i¼e _ lp¡e. Ðepf¡ s¡ L„$`_u L¡$V$guL$ 
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ìe[¼sAp¡_¡ ̀ p¡sp_p¡ dpg h¢Qhp_u S>hpbv$pfu kp¢`¡ R>¡. v$p.s.`yõsL$p¡, L$p`X$, kpby, hN¡f¡. Ap k¡hp Ap`hp dpV¡$ 

dpV¡$ s¡ ìe[¼s_¡ fp¡L$X$ fL$d ê$`¡ dl¡_spÏ„ Ap`hpdp„ Aph¡ R>¡. s¡_¡ L$rdi_ L$l¡ R>¡ A_¡ Ap L$pd L$fsu ìe[¼s_¡ 

"L$rdi_ A¡S>ÞV$' L$l¡ R>¡. L$rdi_ k¢L$X¡$ Ap`hpdp„ Aph¡ R>¡. s¡_p v$f hõsy âdpZ¡ Sy>v$p„-Sy>v$p„ lp¡e R>¡. 

S>du_ (c|M„X$), Of, Y$p¡f-Y$p„Mf_p dprgL$p¡_¡ Ap b^p_p„ h¡QpZ dpV¡$ kl¡gpC\u N°plL$ dmi¡ S> A¡hy„ 

_\u. s¡\u h¡QpZL$pf_¡ A_¡ Mfuv$v$pf_¡ kp\¡ gphhp_y„ L$pd S>¡ ìe[¼s L$f¡ R>¡. s¡_¡ dÝeõ\u A\hp v$gpg        

A\hp L$rdi_ A¡S>ÞV$ L$l¡ R>¡. 

A_pS>, ipL$cpÆ, am-awg hN¡f¡ M¡su_p dpg_y„ h¡QpZ S>¡ ìe[¼s dpfas¡ \pe R>¡ s¡_¡ "v$gpg'      

A\hp "ApX$rsep' L$l¡ R>¡. Ap L$pd_¡ dpV¡$ s¡d_¡ S>¡ L$rdi_ dm¡ R>¡ v$gpg, S>¡_p¡ dpg h¢Q¡ R>¡ s¡_p sfa\u 

A\hp sp¡ S>¡ Mfuv$u L$f¡ R>¡ s¡_p sfa\u A\hp bÞ_¡ sfa\u dm¡ R>¡.  

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 A¡L$ v$gpg dpfas îudsuA¡ 2,50,000 ê$r`ep_u qL„$ds_u S>du__p¡ Vy$L$X$p¡ (c|M„X$) kv$prih_¡ 

h¢Ãep¡. v$gpg¡ bÞ_¡ `pk¡\u 2% âdpZ¡ v$gpgu gu^u, sp¡ v$gpg_¡ Ly$g L¡$V$gu v$gpgu dmu ?

DL¡$g : 	 c|M„X$_u qL„$ds = 2,50,000

	 \	 v$gpgu 	= 250000 ´ 2

100
 = 5000 ê$r`ep

		  v$gpgu bÞ_¡ S>Zp `pk¡\u gu^u. \ Ly$g v$gpgu = 5000 + 5000 = 10000 ê$r`ep 

Dv$p. (2)	 kyMv¡$h¡ 10 [¼hÞV$g OJ v$gpg dpfas ârs [¼hÞV$g 4050 ê$r`ep_p v$f¡ h¢Ãep. v$gpg_¡ 1% 

v$f¡ v$gpgu Ap`u, sp¡ OJ h¢Qu_¡ kyMv¡$h_¡ L¡$V$gu fL$d dmu s¡ ip¡^p¡.  

DL¡$g : 	 OJ_u h¢QpZ qL„$ds = 10 ´ 4050 = 40500 ê$r`ep, v$gpgu_p¡ v$f 1% R>¡. 

	 \	 Ap`¡gu v$gpgu = 40500 ´ 1

100
 = 405 ê$r`ep

	 \	 OJ h¢Ãep `R>u dm¡gu fL$d	 = OJ_u h¢QpZ qL„$ds - v$gpgu

			   = 40500 - 405 = 40,095 ê$r`ep

	 \	     OJ h¢Qu_¡ kyMv¡$h_¡ dýep	 = 40,095 ê$r`ep. 
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qfb¡V$ (Rebate) 

	 Mpv$u N°pdp¡Ûp¡N c„X$pf, lp\kpm_u vy$L$p_p¡, lõsL$gp hõsy h¡QpZ L¡$ÞÖ, drlgp bQs NV$ hN¡f¡ 

L¡$V$gp„L$ rhi¡j âk„N r_rdÑ¡ N°plL$_¡ R|>V$ Ap`¡ R>¡. v$p.s.Np„^u S>e„rs r_rdÑ¡ Mpv$u_p L$`X$p„ `f R|>V$ Ap`hpdp„ 

Aph¡ R>¡. 

Ap dpV¡$ vy$L$p_v$pf R>p`¡gu qL„$ds `f S>¡V$gu fL$d Ap¡R>u Ap`¡ R>¡. s¡V$gu fL$d s¡_¡ ipk_ `pk¡\u dm¡, Ap 

ep¡S>_p l¡W$m N°plL$_¡ dmsu R|>V$_¡ "qfb¡V$' L$l¡ R>¡. 

AphL$ h¡fp¡ cfsu ìe[¼s_p AphL$ r_ròs dep®v$p ky^u lp¡e sp¡ s¡_¡ AphL$h¡fpdp„ R|>V$ dm¡ R>¡. Ap R|>V$_¡ 

`Z qfb¡V$ L$l¡ R>¡. V|„$L$dp„ qfb¡V$ `Z A¡L$ âL$pf_u R|>V$ S> R>¡. s¡ rhi¡j ifsp¡_ykpf dpÞesp âpàs k„õ\p A\hp 

ipk_ sfa\u Ap`hpdp„ Aph¡ R>¡. 

NZ¡gy„ Dv$plfZ

Dv$p.  		 lp\kpm d„X$m_u A¡L$ vy$L$p_dp„\u _uQ¡ âdpZ¡ hõsyAp¡ Mfuv$u.

		  (i) 2 Qpv$f, v$f¡L$_p 375 ê$r`ep, (ii) 2 i¡sf„ÆAp¡, v$f¡L$_p 525 ê$r`ep

		  Ap Mfuv$u `f k¢L$X¡$ 15 qfb¡V$ dþey„ sp¡ qfb¡V$_u Ly$g fL$d L¡$V$gu ? ky^uf¡ vy$L$p_v$pf_¡  

		  L¡$V$gu fL$d Ap`u ?

DL¡$g : 	 2 Qpv$f_u qL„$ds = 2 ´ 375 = ` 750. 2 i¡sf„ÆAp¡_u qL„$ds = 2 ´ 525 = ` 1050. 

		  Mfuv$ L$f¡gu hõsy_u Ly$g qL„$ds = 750 + 1050 = 1800 ê$r`ep. 

		  Mfuv$ qL„$ds `f dmsy„ Ly$g qfb¡V$ = 1800 ´ 
15

100  = 270 ê$r`ep.

	 \	 ky^uf¡ vy$L$p_v$pf_¡ Ap`¡gu fL$d = 1800 - 270 = 1530 ê$r`ep. 

dlphfpk„N°l 9.2

1. 	 Å¸_¡ A¡L$ âL$piL$_p 4500 ê$r`ep_u qL„$ds_p `yõsL$p¡ h¢Qu Apàep. s¡ dpV¡$ s¡_¡ k¢L$X¡$ 15 L$rdi_ 

dþey„. sp¡ Å¸__¡ Ly$g L¡$V$gy„ L$rdi_ dþey„ ? s¡ ip¡^hp dpV¡$ _uQ¡_u L©$rs `|Z® L$fp¡.

	 `yõsL$_u h¡QpZ qL„$ds  =   			   L$rdi__p¡ v$f = 

	 dm¡gy„ L$rdi_ =  ´ 			   \ L$rdi_ =  ê$r`ep
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2. fqaL¡$ k¢L$X¡$ 4 _p v$f¡ v$gpgu Ap`u_¡ v$gpg dpfas¡ 15,000 ê$r`ep_p awgp¡ h¢Ãep, sp¡ v$gpgu ip¡^p¡.

v$gpgu Apàep `R>u fqaL$_¡ dm¡gu fL$d ip¡^p¡.

3. A¡L$ M¡X|$s¡ 9200 ê$r`ep_u qL„$ds_p¡ dpg v$gpg dpfas h¢Ãep¡. s¡_¡ 2% âdpZ¡ v$gpgu Ap`hu `X$u.

sp¡ v$gpg_¡ L¡$V$gu fL$d dmu?

4. Mpv$u c„X$pfdp„\u DdpspCA¡ _uQ¡_u hõsyAp¡ Mfuv$u L$fu.

(i) 3 kpX$uAp¡ v$f¡L$_p 560 ê$r`ep. 	 (ii) d^_u 6 bpV$guAp¡ v$f¡L$_p 90 ê$r`ep.

Ap Mfuv$u `f k¢L$X¡$ 12 âdpZ¡ qfb¡V$ dþey„, sp¡ DdpspC_¡ Ap hõsyAp¡ L¡$V$gpdp„ `X$u ?

5. Ap`¡gu dprlsu_p Ap^pf¡ _uQ¡_p Mpgu Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡.

A¡L$ v$gpg dpfas îudsu v$u`p„S>rgA¡ 7,50,000 ê$r`ep_u qL„$ds_y„ A¡L$ Of îudsu gugpb¡_ 

`pk¡\u Mfuv$ L$ey¯. v$gpg¡ bÞ_¡ `pk¡\u 2% âdpZ¡ v$gpgu gu^u sp¡...

(1) îudsu v$u`p„S>rgA¡ Of Mf¡v$u dpV¡$  ´  =  ê$r`ep v$gpgu Ap`u.

(2) îudsu gugpb¡_¡ Of_p h¡QpZ dpV¡$  ê$r`ep v$gpgu Ap`u.

(3) Ap ìehlpfdp„ v$gpg_¡  ê$r`ep v$gpgu dmu.

(4) îudsu v$u`p„S>rg_¡ Ap Of  ê$r`epdp„ `Xéy„.

(5) îudsu gugpb¡__¡ Of_p h¡QpZ `R>u  ê$r`ep dþey„. 

 ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 9.1

1. ` 160 	 2. ` 891 3. ` 1125	 4. R|>V$ ` 360,  h¡QpZ qL„$ds ` 2,640

5. 15% 6. ` 25,000 8. 0 %.

dlphfpk„N°l 9.2

1. ` 675 	 2. v$gpgu ` 600, fqaL$_¡ dmsu fL$d ` 14,400

3. ` 184	 4. ` 1,953.60

5. (1) 15,000 (2) 15,000	 (3) 30,000

(4) 7,35,000	 (5) 7,65,000
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k„L$uZ® âï_k„N°l 1

1.	 _uQ¡_p âï_p¡_p„ `ep®eu DÑfp¡ Apàep„ R>¡ s¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fu_¡ gMp¡.

	 (1)	 c PQRS dp„ Ð P  =  Ð R = 108° A_¡ Ð Q =  Ð S = 72° sp¡ _uQ¡_p `¥L$u L$C 

		  bpSy>Ap¡ kdp„sf R>¡ ? 

		  (A) bpSy> PQ A_¡ bpSy> QR		  (B) bpSy> PQ A_¡ bpSy> SR

		  (C) bpSy> SR A_¡ bpSy> SP 		  (D) bpSy> PS A_¡ bpSy> PQ

	 (2)	 _uQ¡_p rh^p_p¡ hp„Qp¡. s¡ `f\u s¡_u _uQ¡_p `ep®ep¡dp„\u ep¡Áe `ep®e `k„v$ L$fp¡.

	  	 (i) g„bQp¡fk_p rhL$Zp£ `fõ`f g„bvy$cpS>L$ lp¡e R>¡. 

		  (ii) kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f_p g„bvy$cpS>L$ lp¡e R>¡. 

		  (iii) kdp„sfcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f_p g„bvy$cpS>L$ lp¡e R>¡.

		  (iv) `s„N_p rhL$Zp£ `fõ`f_p vy$cpS>L$ lp¡e R>¡. 

		  (A) rh^p_ (ii) A_¡ (iii) kÐe R>¡.   	 (B) a¼s rh^p_ (ii) kÐe R>¡.  

		  (C) rh^p_ (ii) A_¡ (iv) kÐe R>¡. 	 (D) rh^p_ (i), (iii), (iv) kÐe R>¡. 

	 (3)	 193 = 6859 s¡ `f\u   0 0068593 .  = L¡$V$gp„ ? 

		  (A) 1.9		  (B)19 	 (C) 0.019 	 (D)0.19

2.	 _uQ¡_u k„¿ep_p O_d|m ip¡^p¡. 

	 (1) 5832 	 (2) 4096 

3.	 m a n, Äepf¡ m = 25 Ðepf¡ n = 15 s¡ `f\u 

	 (1) n = 87 lp¡e Ðepf¡ m L¡$V$gp„ ?   	 (2) m = 155 lp¡e Ðepf¡ n = ?

4. 	 x A_¡ y hÃQ¡ ìeõs Qg_ R>¡. Äepf¡ x = 12 Ðepf¡ y = 30 lp¡e R>¡.  

	 (1) Å¡ x = 15 sp¡ y = L¡$V$gp„ ?		  (2) Å¡ y = 18 sp¡ x = ?

5. 	 A¡L$ f¡Mp l v$p¡fp¡. s¡ f¡Mp\u 3.5 k¡du A„sf¡ A¡L$ kdp„sf  f¡Mp  v$p¡fp¡.  

6. 	 256
5

7� �  Ap k„¿ep L$C k„¿ep_p L¡$V$gpdp d|m_p¡ L¡$V$gpdp¡ Ops R>¡ s¡ gMp¡.

7. 	 rhõsfZ L$fp¡. 

	 (1) (5x-7) (5x-9)  		 (2) (2x-3y)3 		  (3) (a + 1

2
)3

8. 	 A¡L$ Nyê$L$p¡Z rÓL$p¡Z v$p¡fp¡. s¡_u b^u dÝeNpAp¡ v$p¡fu_¡ s¡_y„ Nyê$ÐhL¡$ÞÖ v$ip®hp¡.
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9. 	 D ABC v$p¡fp¡ S>¡dp„ l (BC) = 5.5 k¡du ÐABC = 90°, l (AB) = 4 k¡du Ap rÓL$p¡Z_y„  

	 "g„bL¡$ÞÖ' v$ip®hp¡. 

10.	 bk_p¡ h¡N L$gpL¡$ 48 qL$du lp¡e Ðepf¡ A¡L$ Npd\u buS>¡ Npd S>hp dpV¡$ 5 L$gpL$ gpN¡ R>¡. bk_p¡ h¡N L$gpL¡$ 

8 qL$du Ap¡R>p¡ L$fuA¡ sp¡ s¡V$gp„ S> âhpk dpV¡$ L¡$V$gp„ L$gpL$ gpNi¡ ? s¡ ip¡^p¡. Qg__p¡ âL$pf Ap¡mMu 

Dv$plfZ DL¡$gp¡.

11.	 D ABC _u f¡M AD A_¡ f¡M BE dÝeNpAp¡ R>¡. G s¡d_y„ Nyê$ÐhL¡$ÞÖ (dÝeNp k„`pstbvy$) R>¡.  

	 Å¡  l(AG) = 5 k¡du sp¡ l(GD) = L¡$V$gp„ A_¡ Å¡  l(GE) = 2 k¡du sp¡  l(BE) = L¡$V$gp„ ?

12.	 _uQ¡_u k„d¡e k„¿ep_¡ v$ip„i ê$`¡ gMp¡.  

	 (1) 8

13
		  (2)

11

7 		 (3)
5

16
		 (4) 7

9

13.	  Aheh `pX$p¡.  

	 (1) 2y2-11y +5		  (2) x2-2x-80 		  (3) 3x2-4x+1

14.	 A¡L$ V$uhu_u qL„$ds 50,000 ê$r`ep R>¡. s¡ V$uhu. vy$L$p_v$pf¡ 15% R|>V$ Ap`u_¡ h¢Ãe„y sp¡ s¡ N°plL$_¡ L¡$V$gpdp„ 

dþey li¡ ?

15.	 fpÅcpDA¡ `p¡sp_p¡ ãg¡V$ v$gpg dpfas hk„sfph_¡ 88,00,000 ê$r`epdp„ h¢Ãep¡. v$gpg _¡ bÞ_¡ `pk¡\u   

2% _p v$f¡ v$gpgu dmu, sp¡ v$gpg_¡ Ly$g L¡$V$gp ê$r`ep v$gpgu dmu ?

16.	 c ABCD kdp„sfcyS> QsyóL$p¡Z A¡hp¡ v$p¡fp¡ L¡$, S>¡dp„  l(DC) = 5.5 k¡du, ÐD = 45°, 
	 l(AD) = 4 k¡du.

17.	 ApL©$rsdp„ f¡Mp l || f¡Mp  m s¡dS> f¡Mp p ||  f¡Mp q R>¡,

	 sp¡ s¡ `f\u  Ð a , Ð b, Ð c, Ð d _p dp`  

	 ip¡^p¡.

DÑfk|rQ

1. 	 (i) B (ii) B (iii) D		  2. (1)18 (2) 16		  3. (1) 145 (2) 93 

4. 	 (1) 24	 (2) 20			  6. 256  _p kpsdp d|m_p¡ `p„Qdp¡ Ops  	

7. 	 (1) 25x2-80x +63 	 (2) 8x3-36x2y+54xy2-27y3 	 (3) a3 + 3

2

2a  + 3

4

a  + 1

8

10. 	 ìeõs Qg_, 6 L$gpL$ 		  11. l(GD) = 2.5 k¡du, l(BE)= 6 k¡du

12.	 (1) 	0.615384		 (2) 1.571428	 (3) 0.3125	 (4) 0 7.
·

13.	 (1) (y -5) (2 y -1)	 (2) (x-10) (x +8)	(3) (x-1) (3 x-1) 	

14. 	 `42500		 15. ` 352000	 17.  78°, 78°, 102°, 78° 

a
b

d
c l

m

78°

p q
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epv$ L$fuA¡.

`l¡gp„_p ^p¡fZp¡dp„ b¥rS>L$ fpriAp¡_p kfhpmp, bpv$bpL$u A_¡ NyZpL$pf_u q¾$ep L¡$hu fus¡ L$fhu s¡ Ap`Z¡ 

iu¿ep R>uA¡.

_uQ¡_p„ Dv$plfZp¡dp„ Mpgu Qp¡L$W$p„ cfp¡. 

	 (1) 2a + 3a = 			   (2) 7b - 4b = 	

	 (3) 3p ´ p2 = 			   (4) 5m2 ´ 3m2 = 	

	 (5) (2x + 5y) ´ 3

x
 = 	 (6) (3x2 + 4y) ´ (2x + 3y) = 

ÅZu gCA¡.

blz`v$u_p¡ `qfQe (Introduction to polynomial)

	 A¡L$ Qghpmu b¥rS>L$ fpridp„ v$f¡L$ `v$_p¡ Opsp„L$ `|Z® k„¿ep lp¡e sp¡, s¡ fpri A¡L$ Qghpmu blz`v$u 

lp¡e R>¡.

v$p.s., x2 + 2x + 3 ; 3y3 + 2y2 + y + 5 Ap A¡L$ Qghpmu blz`v$u R>¡. 

	 blz`v$u A¡L$ rhi¡j b¥rS>L$ fpri S> lp¡e R>¡. s¡\u blz`v$u_p„ kfhpmp, bpv$bpL$u A_¡ NyZpL$pf 

b¥rS>L$ fpri âdpZ¡ S> L$fhpdp„ Aph¡ R>¡.  
v$p.s., 	 (1) (3x2 - 2x) ´ (4x3 - 3x2) 
			   = 3x2 (4x3 - 3x2) - 2x (4x3 - 3x2)
			   = 12x5 - 9x4 - 8x4 + 6x3 

			   = 12x5 - 17x4 + 6x3 

(2)	 (4x - 5) - (3x2 - 7x + 8)
	 = 4x - 5 - 3x2 + 7x - 8
	 = -3x2 - 4x + 7x - 5 - 8

	 = -3x2 + 11x - 13

blz`v$u_p¡ Ops (Degree of a polynomial)

_uQ¡_p Dv$plfZdp„ Ap`¡gu blz`v$udp„ Qg_p¡ kp¥\u dp¡V$p¡ Opsp„L$ Qp¡L$W$pdp„ gMp¡.  

Dv$p. (1) 	3x2 + 4x Ap blz`v$udp„ Qg_p¡ kp¥\u dp¡V$p¡ Opsp„L$  2   R>¡. 

Dv$p. (2) 	7x3 + 5x + 4x5 + 2x2  Ap blz`v$udp„ Qg_p¡ kp¥\u dp¡V$p¡ Opsp„L$    R>¡.  

	 Ap`¡gu blz`v$udp„ Qg_p kp¥\u dp¡V$p„ Opsp„L$_¡ blz`v$u_p¡ Ops L$l¡ R>¡. 

10 blz`v$uAp¡_p¡ cpNpL$pf

rhcpN 2
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Ap d_¡ kdÅey„.

yy A¡L$ Qghpmu b¥rS>L$ fpri_p v$f¡L$ `v$dp„_p Qg_p¡ Opsp„L$ `|Z® k„¿ep lp¡e sp¡ s¡ fpri_¡ blz`v$u 

L$l¡ R>¡. 

yy blz`v$udp„ Qg_p¡ kp¥\u dp¡V$p¡ Opsp„L$ A¡V$g¡ blz`v$u_p¡ Ops. 

ÅZu gCA¡.

(I) A¡L$`v$u_¡ A¡L$`v$u hX¡$ cpNhy„ (To divide a monomial by a monomial) 

Dv$p. (1) 	15p3 ¸ 3p Ap cpNpL$pf L$fp¡. 

DL¡$g 	 :	 cpNpL$pf A¡ NyZpL$pf_u DgV$ q¾$ep R>¡. 

blz`v$u_¡ A¡L$`v$u hX¡$ cpNhy„ (To divide a polynomial by a monomial)

_uQ¡_p Dv$plfZp¡_p¡ Aæepk L$fp¡ A_¡ blz`v$u_¡ A¡L$`v$u hX¡$ cpNhp_u fus kdÆ gp¡. 

Dv$p. (1) 	(6x3 + 8x2) ¸ 2x

DL¡$g : õ`óV$uL$fZ -  

	 (i) 2x ´ 3x2  = 6x3

	 (ii) 2x ´ 4x  = 8x2

  \	 cpNam = 3x2 + 4x A_¡ i¡j = 0 

3x2 + 4x
	 2x)6x3 + 8x2

	     	 6x3

	     0 + 8x2

	                8x2

	  	    	   0

-

-

5p2

-

3p)	15p3	

	 15p3

	  0 

		  \ 15p3 ¸ 3p Ap cpNpL$pf L$fhp dpV¡$, 3p Ap A¡L$`v$u_¡ 

		  L$C A¡L$`v$u hX¡$ NyZsp„, NyZpL$pf 15p3 Aphi¡, Ap rhQpf 	

		  L$fhp¡ `X$i¡.

		  3p ´ 5p2 = 15p3  \ 15p3 ¸ 3p = 5p2

		  Ap Dv$plfZ_u dp„X$Zu bpSy>dp„ v$ip®ìep âdpZ¡ L$fu iL$pe R>¡. 

Dv$p. (2)	 cpNpL$pf L$fp¡ A_¡ Qp¡L$W$pdp„ ep¡Áe `v$ gMp¡. 

		  (i) (-36x4) ¸ (-9x)		  (ii) (5m2) ¸ (-m)		 (iii) (-20y5) ¸ (2y3)

 -9x)-36x4  -m)5m2  2y3)-20y5

·

·
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Dv$p. (2) 	(15y4+ 10y3 - 3y2)  ¸ 5y2

DL¡$g :
3y2 + 2y - 

3

5
5y2)15y4+ 10y3 - 3y2

        15y4

	  0 + 10y3- 3y2

	            10y3

	  	     0  - 3y2

		        - 3y2

			          0

-

-

+

õ`óV$uL$fZ - 

	 (i) 5y2 ´ 3y2  = 15y4

	 (ii) 5y2 ´ 2y  = 10y3

	 (iii) 5y2 ´ −3

5  = -3y2

     		  \  cpNam = 3y2 + 2y - 3

5
 A_¡ i¡j = 0 

Dv$p. (3) 	(12p3- 6p2 + 4p) ¸ 3p2

DL¡$g :
õ`óV$uL$fZ -  

	 (i) 3p2 ´ 4p  = 12p3

	 (ii) 3p2 ´ -2  = -6p2

4p - 2
3p2)12p3- 6p2 + 4p
     12p3

       0 - 6p2+ 4p
	      - 6p2

	  	     0 + 4p

-

+

    		  \  cpNam = 4p - 2 A_¡ i¡j = 4p

Dv$p. (4) 	(5x4- 3x3 + 4x2 + 2x - 6)  ¸ x2

DL¡$g :
5x2 - 3x + 4

	 x2) 5x4 - 3x3 + 4x2 + 2x - 6 
	       5x4

	       0 - 3x3 + 4x2 + 2x - 6
			     - 3x3

		     	      0 + 4x2+ 2x - 6

  				       4x2 	
				        0  + 2x - 6

+

-

õ`óV$uL$fZ - 

	 (i) x2 ´ 5x2  = 5x4

	 (ii) x2 ´ -3x  = -3x3

	 (iii) x2 ´ 4  = 4x2

		  \  cpNam = 5x2 - 3x + 4 A_¡ i¡j = 2x - 6

	

-
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		   \  cpNam = x + 2 A_¡ i¡j = 0

x + 2

-

-

-

-

x + 2) x2 + 4x + 4
	     x2 + 2x
	    0 + 2x + 4
	           + 2x + 4
		     	   	  0  

õ`óV$uL$fZ - 
	 (i)	â\d cpÄe_¡ A_¡ cpS>L$_¡ Opsp„L$_p 

Dsfsp ¾$ddp„ gMhp.  
		  cpS>L$_p `l¡gp„ `v$_¡ x hX¡$ NyZsp„ 

cpÄe_y„ `l¡gy„ `v$ dmhy„ Å¡BA¡. 
		  \  cpS>L$_¡ x hX¡$ NyZp¡  

	 (ii) (x + 2) ´ 2  = 2x + 4

	 blz`v$u_p¡ cpNpL$pf ¼ep® `R>u Äepf¡ i|Þe Aph¡ A\hp i¡jdp„ fl¡su blz`v$u_p¡ Ops cpS>L$dp„_u 

blz`v$u_p Ops L$fsp„ _p_p¡ Aph¡ Ðepf¡ cpNpL$pf_u q¾$ep `|Z® \pe R>¡.

	 D`f_p Dv$p. (3) dp„, i¡j 4p _p¡ Ops 3p2 A¡ cpS>L$ blz`v$u_p Ops L$fsp„ _p_p¡ R>¡. s¡dS>    

Dv$p. (4) dp„ i¡j  2x - 6 _p¡ Ops, cpS>L$ blz`v$u x2 A¡ cpS>L$ blz`v$u_p Ops L$fsp„ _p_p¡ R>¡ s¡ 

Ýep_dp„ gp¡. 

dlphfpk„N°l 10.1    

1. cpNpL$pf L$fp¡. cpNam A_¡ i¡j gMp¡.

	 (1) 21m2 ¸ 7m				    (2) 40a3  ¸ (-10a) 

	 (3) (-48p4) ¸ (-9p2)			   (4) 40m5 ¸ 30m3 			 

	 (5) (5x3- 3x2) ¸ x2  			   (6) (8p3- 4p2) ¸ 2p2

	 (7) (2y3+ 4y2 + 3)  ¸ 2y2 		  (8) (21x4- 14x2 + 7x)¸ 7x3 

	 (9) (6x5- 4x4 + 8x3 + 2x2) ¸ 2x2 	 (10) (25m4- 15m3 + 10m + 8)  ¸ 5m3

ÅZu gCA¡.

blz`v$u_¡ qÜ`v$u hX¡$ cpNhy„ (To divide a polynomial by a binomial)

	 blz`v$u_¡ qÜ`v$u hX¡$ cpNhp_u fus, blz`v$u_¡ A¡L$`v$u hX¡$ cpNhp_u fus âdpZ¡ S> lp¡e R>¡. 

Dv$p. (1) 	(x2 + 4x + 4)  ¸ (x + 2)

DL¡$g :
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Dv$p. (2) 	(y4+ 24y - 10y2 )  ¸ (y + 4)

DL¡$g	 :	 Al] cpS>e blz`v$u_¡ Ops 4 R>¡. s¡dp„_p Opsp„L$ Dsfsp ¾$ddp„ _\u. s¡dS> Opsp„L$ 3 lp¡e s¡hy„ 

`v$ _\u s¡ 0y3 dp_uiy„ A_¡ cpS>e blzz`v$u_¡ Opsp„L$_p Dsfsp ¾$ddp„ gMuiy„ A_¡ `R>u 

cpNpL$pf L$fui„y.

y3 - 4y2 + 6y
y + 4) y4 + 0y3 - 10y2 + 24y 

     	     y4 + 4y3 

	   0 - 4y3 - 10y2 + 24y
	         - 4y3  - 16y2

		     0  + 6y2 + 24y

		          6y2 + 24y 

		   	              0

- -

+ +

- -

õ`óV$uL$fZ -  

	 (i) (y + 4) ´ y3 = y4+ 4y3

	 (ii) (y + 4) ´ -4y2 = -4y3 - 16y2

	 (iii) (y + 4) ´ 6y = 6y2+ 24y

Dv$p. (3) 	(6x4+ 3x2 - 9 + 5x + 5x3)  ¸ (x2 - 1) 

DL¡$g :

õ`óV$uL$fZ - 

	 (i) (x2 - 1) ´ 6x2 = 6x4- 6x2

	 (ii) (x2 - 1) ´ 5x = 5x3 - 5x

	 (iii) (x2 - 1) ´ 9 = 9x2 - 9

		   \  cpNam = y3 - 4y2 + 6y A_¡ i¡j = 0

		   \  cpNam = 6x2 + 5x + 9 A_¡ i¡j = 10x

x2 - 1) 6x4 + 5x3 + 3x2 + 5x - 9

	   	 6x4	 	   - 6x2 

	  	   0 + 5x3 + 9x2 + 5x - 9

	        	      5x3        - 5x 

			         0 + 9x2 + 10x - 9

		        	     9x2              - 9

				         0 + 10x + 0

6x2 + 5x + 9

- +

+- +

+-
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Ap d_¡ kdÅey„.

· blz`v$uAp¡_p¡ cpNpL$pf L$ep® `R>u Äepf¡ i¡j i|Þe Aph¡ A\hp i¡jdp„ fl¡gu blz`v$u_p¡ Ops,

cpS>L$dp„ Aph¡gu blz`v$u_p Ops L$fsp„ _p_p¡ lp¡e Ðepf¡ cpNpL$pf_u q¾$ep `|Z® \pe R>¡.

· cpÄe_u dp„X$Zu Opsp„L$_p Dsfsp„ ¾$ddp„ L$fhu. Å¡ A¡L$pv$ Ops_y„ `v$ _ lp¡e sp¡ s¡ Ops`v$_p¡

klNyZL$ 0 gC_¡ s¡ `v$ Dd¡fhy„ Opsp„L$p¡_p¡ Dsfsp¡ ¾$d g¡hp¡ kNhX$ ce¯y R>¡.

dlphfpk„N°l 10.2

1. cpNpL$pf L$fp¡. cpNam A_¡ i¡j gMp¡..

(1) (y2 + 10y  + 24) ¸ (y + 4) (2) (p2 + 7p  - 5) ¸ (p + 3)

(3) (3x + 2x2  + 4x3) ¸ (x - 4) (4) (2m3 + m2 + m + 9) ¸ (2m - 1) 

		 (5) (3x - 3x2  - 12 + x4 + x3) ¸ (2 + x2)

		 (6«) (a 4 - a 3 + a 2 - a + 1) ¸ (a 3 - 2)

(7«) (4x4 - 5x3  - 7x + 1) ¸ (4x - 1)
  ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 10.1

1. 3m, 0 2. -4a2, 0 3. , 0 4. 4

3
2m , 0	

5. 5x - 3, 0 6. 4p - 2, 0 7. y + 2, 3 8. 3x, - 14x2 + 7x

9. 3x3 - 2x2 + 4x + 1, 0 10. 5m - 3, 10m + 8

dlphfpk„N°l 10.2

1. y + 6, 0 2. p + 4, -17 3. 4x2 + 18x + 75, 300

4. m2 + m + 1, 10 5. x2 + x - 5, x - 2

6. a - 1, a2 + a - 1	 7. x x x3 2

4
− − −

29

16
, −13

16



67

epv$ L$fuA¡.

Dv$p. r__pv¡$ A¡L$ `yõsL$_p v$ffp¡S> hp„Q¡gp `p_p_u k„¿ep 60, 50, 54, 46, 50 R>¡. sp¡ s¡ `f\u  

		  s¡Z¡ v$ffp¡S> hp„Q¡gp `p_p_u kfpkfu ip¡^p¡. 

DL¡$g :		 kfpkfu = b^p„ âpàsp„L$p¡_p¡ kfhpmp¡
âpàsp„L$p¡_u Ly$g k„¿ep 

=   60 +  +  +  + 50 =  = 

\ v$ffp¡S> hp„Q¡gp `p_p_u kfpkfu  R>¡. 

Ap kfpkfu_¡ dÝe A\hp dÝedp_ L$l¡ R>¡. 

ÅZu gCA¡.

D`f_p Dv$plfZdp„ fp¡S> hp„Q¡gp„ `p_p_u k„¿ep A¡ Ap„L$X$pL$ue dprlsu R>¡. s¡ `f\u r__pv$ v$ffp¡S> 

kfpkfu 52 `p_p hp„Q¡ R>¡. A¡hy„ spfZ (r_óL$j®) _uL$m¡ R>¡.

Ap fus¡ OV$_p rhi¡ L¡$ kdõep rhi¡ Ap„L$X$pL$ue dprlsu c¡Nu L$fhu, s¡_p¡ Aæepk L$fhp¡ A_¡ r_óL$j® 

d¡mhhp A¡ A¡L$ õhs„Ó op_ipMp R>¡ s¡_¡ "Ap„L$X$pipõÓ' L$l¡ R>¡. 

dÝe (Mean)

Ap`Z¡ Å¡ey„ L¡$ 60, 50, 54, 46 A_¡ 50 _u kfpkfu 52 Aph¡ R>¡. Ap kfpkfu_¡ Ap„L$X$pipõÓ_u 

`qfcpjpdp„ dÝe L$l¡ R>¡. Ap„L$X$pL$ue kpdN°u_p¡ dÝe ip¡^hp dpV¡$ kpdN°udp„ Ap`¡gu k„¿ep_p¡ kfhpmp¡ L$fu 

s¡_¡ k„¿ep_u Ly$g k„¿ep hX¡$ cpNhpdp„ Aph¡ R>¡.

 dÝe ip¡^hp_u Ap fus_p¡ Ap`Z¡ h^y Aæepk L$fuiy„ s¡ dpV¡$ _uQ¡_y„ Dv$plfZ Sy>Ap¡.

Dv$p. A¡L$ ipmp_p ^p¡fZ 8 _p 37 rhÛp\}Ap¡_¡ NrZs_u A¡L$ 10 NyZ_u L$kp¡V$udp„ dm¡gp„ NyZ _uQ¡ 

âdpZ¡ R>¡. s¡ `f\u NyZ_p¡ dÝe ip¡^p¡.

2, 4, 4, 8, 6, 7, 3, 8, 9, 10, 10, 8, 9, 7, 6, 5, 4, 6, 7, 8, 4, 8, 9, 7, 6,  

5, 10, 9, 7, 9, 10, 9, 6, 9, 9, 4, 7. 

11 Ap„L$X$pipõÓ



68

DL¡$g :		 Ap Dv$plfZdp„ kpdN°u_u k„¿epAp¡_p¡ kfhpmp¡ L$fhpdp„ OZp¡ kde gpNi¡. Ap`Z_¡ Mbf  

R>¡ L¡$ 7 + 7 + 7 + 7 + 7 = 7 ´ 5 = 35. Ap âdpZ¡ A¡L$ k„¿epdp„ s¡_u s¡ S> k„¿ep 

d¡mhhp_u q¾$ep kl¡gu b_¡ R>¡ s¡ Ýep_dp„ gp¡. Ap_p¡ S> D`ep¡N L$fu_¡ kpdN°udp„_u k„¿ep_p¡ 

kfhpmp¡ L$fhp¡ kNhX$ ce¯y \i¡. s¡\u kpdN°udp„_u k„¿ep_y„ _uQ¡ âdpZ¡ hN}L$fZ L$fu. 

k„¿epAp¡_p¡ kfhpmp¡ L$fuA¡. 

 NyZ, xi 
(âpàsp„L$)

spmp_u 
r_ip_uAp¡

rhÛp\} k„¿ep 
(Aph©rÑ) fi

fi ´ xi

2 1 1 ´ 2 =2

3 1 1 ´ 3 =3

4     5 5 ´ 4 =20

5  2 2 ´ 5 =10

6     5 5 ´ 6 = 30

7       6 6 ´ 7 = 42

8    5 5 ´ 8 = 40

9          8 8 ´ 9 = 72

10    4 4 ´ 10 = 40

N = 37 S fixi = 259.

					   

dÝe = 
Sfi ´ xi

N  

	 = 259

37
 

	 = 7

		  D`f âdpZ¡ L$p¡W$p¡ s¥epf L$fu_¡ kpdN°u_p¡ dÝe L$pY$hp dpV¡$ _uQ¡_p `Nr\ep Ýep_dp„ gp¡. 

		  • 	`l¡gp„ õs„cdp„ x1 < x2 < x3... A¡d QY$sp ¾$ddp„ âpàsp„L$ gMp¡. s¡ xi hX¡$ v$ip®ìep„ R>¡.

		  • 	buÅ õs„cdp„ spmp_u r_ip_uAp¡ L$fp¡. 

		  • 	ÓuÅ õs„cdp„ v$f¡L$ âpàsp„L$ k„b„^u spmp_u r_ip_uAp¡ NZu_¡ Aph©rÑ gMp¡. s¡ Aph©rÑ   

fi  hX¡$ v$ip®hu R>¡. s¡_u _uQ¡ b^u Aph©rÑ_p¡ kfhpmp¡ gMp¡. S>¡ S>¡ rhÛp\}Ap¡_u Ly$gk„¿ep 

= Ly$g Aph©rÑ N hX¡$ v$ip®hu R>¡.   

		  • 	R>¡ëgp„ õs„cdp„ fi ́  xi Ap NyZpL$pf gMp¡. s¡dp„ kp¥\u _uQ¡ b^p NyZpL$pfp¡_p¡ kfhpmp¡ gMp¡. 

			   fi ́  xi Ap b^p„ NyZpL$pfp¡_p¡ kfhpmp¡  S fi ́  xi \u v$ip®hpe R>¡. S (rkÁdp) Ap rQŒ  

			   "kfhpmp¡' Ap A\£ h`fpe R>¡. dÝe x (A¡¼k bpf) hX¡$ v$ip®hpe R>¡. 

		  \ dÝe x = 
Sfi ´ xi

N
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dÝe x = N  

	  	  = 

	  	  =  
  \	 v$f¡L¡$ hph¡gp„ h©np¡_p¡ 		
		  dÝe  R>¡.

Dv$p. 	 	 fpÅ`|f Npd_p„ 30 M¡X|$sp¡_y„ v$f A¡L$f¡ kp¡epbu__y„ DÐ`pv$_ [¼hÞV$gdp„ _uQ¡ âdpZ¡ R>¡. 

		  9, 7.5, 8, 6, 5.5, 7.5, 5, 8, 5, 6.5, 5, 5.5, 4, 4, 8, 

		  6, 8, 7.5, 6, 9, 5.5, 7.5, 8, 5, 6.5, 5, 9, 5.5, 4, 8.

		  Ap dprlsu `f\u Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fp¡ A_¡ kp¡epbu__p v$f A¡L$f¡ DÐ`pv$__p¡ dÝe ip¡̂ p¡.

DL¡$g :

	

v$f A¡L$f¡ DÐ`pv$_ ([¼hÞV$g) 

(âpàsp„L$) xi 

spmp_u r_ip_uAp¡ M¡X|$sp¡_u k„¿ep 

(Aph©rÑ) fi

fi ´ xi

4   3 12
5     5 25

5.5    4 22
6   3 18

6.5  2 13
7.5    4 30
8     6 48
9   3 27

N = 30 S fixi = 195.
	  	

	 dÝe x =  Sfi ´ xi
N = 

195

30
 = 6.5

		  v$f A¡L$f¡ kp¡epbu__p DÐ`pv$__p¡ dÝe 6.5 [¼hÞV$g R>¡. 

dlphfpk„N°l 11.1

1.	 ^p¡fZ 8_p 30 rhÛp\}Ap¡A¡ hph¡gp„ h©np¡_u k„¿ep _uQ¡_p Aph©rÑ rhsfZ L$p¡W$pdp„ R>¡. s¡ `f\u hph¡gp„ 

h©np¡_p¡ dÝe ip¡^hp _uQ¡_u L©$rs `|Z® L$fp¡.

h©np¡_u k„¿ep 
(âpàsp„L$) xi 

rhÛp\} k„¿ep 
(Aph©Ñu) fi

fi ´ xi

1 4 4
2 6
3 12
4 8

N = S fixi = 
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2.	 A¡L$gpfp Npd_p 25 Ly$Vy„$bp¡A¡ d¡ drl_pdp„ hp`f¡gu rhÛys eyr_V$k¹dp„ _uQ¡_p L$p¡W$p âdpZ¡ R>¡.  

	 L$p¡W$p¡ `|Z® L$fu Ap`¡gp„ âï_p¡_p S>hpb gMp¡. 

3.	 "rcgpf' Npd_p 40 Ly$Vy„$bp¡dp„ kæep¡_u k„¿ep _uQ¡ âdpZ¡ R>¡. 1, 6, 5, 4, 3, 2, 7, 2, 3, 4,  
	 5, 6, 4, 6, 2, 3, 2, 1, 4, 5, 6, 7, 3, 4, 5, 2, 4, 3, 2, 3, 5, 5, 4, 6, 2, 3, 5, 6, 

	 4, 2. s¡ `f\u 40 Ly$Vy„$b_p kæep¡_u k„¿ep_¡ dÝe, Aph©rÑ rhsfZ L$p¡W$p¡ b_phu_¡ ip¡^p¡.

4.	  "dpµX¡$g lpeõL|$g, _p„v$`|f' Ap ipmpA¡ fS|> L$f¡gp„ R>¡ëgp„ 20 hfkdp„ fpÄeõsfue rhop_ A_¡ NrZs 

âL$ë`p¡_u k„¿ep _uQ¡ âdpZ¡ R>¡. s¡ `f\u Aph©rÑ rhsfZ L$p¡W$p¡ s¥epf L$fu. kpdN°u_p¡ dÝe ip¡^p¡. 	

2, 3, 4, 1, 2, 3, 1, 5, 4, 2, 3, 1, 3, 5, 4, 3, 2, 2, 3, 2.

ÅZu gCA¡.

`pR>gp„ ^p¡fZp¡dp„ Ap`Z¡ kpv$u õs„cpL©$rs A_¡ k„ey¼s õs„cpL©$rs Aæepk L$ep£ R>¡. lSy> L¡$V$guL$ 

õs„cpL©$rsAp¡_p¡ Aæepk L$fuA¡.

rhcpÆs õs„cpL©$rs (Subdivided bar diagram) 

	 kpdN°udp„_u dprlsu_y„ syg_pÐdL$ rhïg¡jZ Å¡X$ õs„cpL©$rs âdpZ¡ S> rhcpÆs õs„cpL©$rs hX¡$ `Z L$fu 

iL$pe R>¡. Al] b¡ L¡$ b¡\u h^y OV$L$p¡_u dprlsu A¡L$ S> õs„cdp„ bsphhpdp„ Aph¡ R>¡. rhcpÆs õs„cpL©$rs 

v$p¡fhp_p `Nr\ep„ Å¡CA¡.

Npd CW$gp`|f ^_p¡X$u L$dp®bpv$ 
`yê$j dS|>f 180 80 100
õÓu dS|>f 120 40 60
Ly$g dS|>f 300

	 · â\d kpdN°u `f\u D`f âdpZ¡ dprlsu_p¡ L$p¡W$p¡ s¥epf L$fp¡.

(1)	 45 eyr_V$ rhÛys hp`fsp„ lp¡e s¡hp Ly$g 

Ly$Vy„$b L¡$V$gp„ ?  

(2)	 S>¡_u Aph©rÑ 5 lp¡e s¡ âpàsp„L$ L$ep¡ ? 

(3)	 N = L¡$V$gp ?  	 S fixi = L¡$V$gp ? 

(4)	 s¡ `f\u d¡ drl_pdp„ v$f¡L$ Ly$Vy„$bp¡A¡ 

hp`f¡gu rhÛys_p¡ dÝe ip¡^p¡.

hp`f¡gu rhÛys          

(eyr_V$k¹) (âpàsp„L$) xi  
Ly$Vy„$bp¡_u k„¿ep 
(Aph©rÑ) fi

fi ´ xi

30 7 .......
45 2 .......
60 8 .......
75 5 .......
90 3 .......

N = ....... S fixi 
=.......



71

	 · Apg¡M `Ó `f X-An A_¡ Y-An v$p¡fp¡.

	 · X-An `f kdp_ A„sf fpMu Npd_p _pd gMp¡. 

	 · Y-An `f dS|>fp¡_u k„¿ep gp¡. 1 k¡du = 40 dS|>f Ap âdpZ gp¡. 

	 ·	 CW$gp`|f Npddp„ dS|>fp¡_u Ly$g k„¿ep 300 R>¡. Ap k„¿ep A¡L$ S> õs„c v$p¡fu_¡  v$ip®hp¡. 

·	 s¡dp„ `yê$j dS|>fp¡ A¡ Ly$g dS|>fp¡ v$ip®hsp„ 

õs„c_p¡ S> A¡L$ cpN R>¡. s¡ r_ip_u L$fu 

v$ip®hp¡. 

·	 õs„c_p¡ bpL$u_p¡ cpN õÓu dS|>fp¡_u k„¿ep 

v$ip®h¡ R>¡. s¡ Sy>v$u r_ip_u hX¡$ v$ip®hp¡.

·	 Ap fus¡ ^_p¡X$u A_¡ L$dp®bpv$ Npd dpV¡$_p 

rhcpÆs õs„c v$p¡fp¡. 

	 D`f_p `Nr\ep âdpZ¡ v$p¡f¡gp¡ rhcpÆs 

õs„cpg¡M bpSy>dp„ Apg¡M `f L$pY$u bspìep¡ R>¡ 

s¡_y„ r_funZ L$fp¡.

dlphfpk„N°l 11.2

1.	Ap`¡g õs„cpL©$rs_y„ r_funZ L$fu âï__p„ S>hpb gMp¡. 

(1)	Ap õs„cpL©$rs ¼ep âL$pf_u õs„cpL©$rs R>¡ ? 

(2)	h¥ipgu_u A¡râg dprl_p_u bQs L¡$V$gu R>¡ ? 

(3)	kfp¡S>_u dpQ® A_¡ A¡râg drl_p_u Ly$g bQs 

L¡$V$gu R>¡ ? 

(4)	krhsp_u Ly$g bQs, d¡Op_u Ly$g bQs L$fsp„ 

L¡$V$gu h^pf¡ R>¡ ?

(5)	L$p¡_u A¡râg dprl_p_u bQs kp¥\u Ap¡R>u    

R>¡ ? 

40

80

120

160

200

240

280

320

âdpZ Y An `f 
1 k¡du = 40 dS|>f 

`yê$j 
õÓu

CW$gp`|f ^_p¡X$u L$dp®bpv$

Npd

dS
|>fp

¡_u
 k

„¿e
p

200

400

600

800

1000

h¥ipgukfp¡Skrhsp d¡Ophjp®

âdpZ Y An `f ः 1 k¡du = 200 ê$.
A¡râg_u bQs 

dpQ®_u bQs 

b
Q

s 
(ê

$r`
ep

dp
„)

õÓuAp¡
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2.	A¡L$ ipmpdp„_p ^p¡fZ 5-du \u 8-du ky^u_p R>p¡L$fp„ A_¡ R>p¡L$fuAp¡_u k„¿ep _uQ¡_p L$p¡W$pdp„ Ap`u 

R>¡. s¡ `f\u rhcpÆs õs„cpg¡M v$p¡fp¡. (âdpZ : Y An `f 1 k¡du = 10 rhÛp\}Ap¡ gp¡.) 

^p¡fZ 5-dy„ 6-Wy$„  7-dy„  8-dy„
R>p¡L$fp„Ap¡ 34 26 21 25
R>p¡L$fuAp¡ 17 14 14 20

3.	_uQ¡_p„ L$p¡W$pdp„ Qpf Npddp„ 2016 A_¡ 2017 _u kpgdp„ hph¡gp„ h©np¡_u k„¿ep Ap`u R>¡. L$p¡W$pdp„ 

Ap`¡gu dprlsu rhcpÆs õs„cpg¡Mdp„ v$ip®hp¡.

L$S>®s hX$Np„h rihp`|f M„X$pmp
2016 150 250 200 100
2017 200 300 250 150

4.	_uQ¡_p L$p¡W$pdp„ ÓZ il¡fp¡dp„ ^p¡fZ-8_p rhÛp\}Ap¡ ipmpdp„ S>hp dpV¡$ hp`fsp„ kp^_p¡ A_¡ `N¡ Qpgu_¡ 

S>_pfp_u dprlsu Ap`u R>¡. Ap dprlsu v$ip®hsp¡ rhcpÆs õs„cpg¡M v$p¡fp¡. 

	 (âdpZ : Y An `f 1 k¡du = 500 rhÛp\}Ap¡ gp¡.)

 `¥W$Z e¡hgp ilp`|f 
kpCL$g\u 3250 1500 1250

bk A_¡ ApµV$p¡\u 750 500 500
 `N¡ Qpgu_¡ 1000 1000 500

ÅZu gCA¡.

isdp_ õs„cpg¡M (Percentage bar diagram)

 Aph} Npddp„ hph¡gp„ 60 h©np¡ `¥L$u 42 h©np¡ rhL$rks \ep„ A_¡ dp¡i} Npddp„ hph¡gp„ 75 h©np¡ `¥L$u 

45 h©np¡ rhL$rks \ep„. s¡dS> bpi} Npddp„ hph¡gp„ 90 `¥L$u 45 rhL$rks \ep„.

L$ep Npddp„ L$f¡gy„ h©npfp¡`Z h^pf¡ eiõhu \e„y s¡ kdS>hp dpV¡$ a¼s k„¿epAp¡ `|fsu _\u s¡ dpV¡$ 

rhL$rks \e¡gp„ h©np¡_y„ isdp_ A¡V$g¡ L¡$ k¢L$X¡$ âdpZ L$pY$hy„ `X$i¡. S>¡d L¡$, 

Aph}dp„ rhL$rks \e¡gp„ h©np¡_y„ k¢L$X¡$ âdpZ = 
42

60  ´ 100 = 70.

dp¡i}dp„ rhL$rks \e¡gp„ h©np¡_y„ k¢L$X¡$ âdpZ = 45

75
 ´ 100 = 60.

Ap isdp_ `f\u Ýep_dp„ Aphi¡ L¡$, Aph} Npddp„ rhL$rks \e¡gp„ h©np¡_u k„¿ep Ap¡R>u lp¡hp R>sp„ 

s¡_y„ isdp_ h^pf¡ R>¡. A¡V$g¡ L¡$, isdp_ `f\u \p¡X$u Sy>v$p„ âL$pf_u dprlsu dm¡ R>¡. Ap`¡gu dprlsu_¡ 

isdp_dp„ ê$`p„sqfs L$fu_¡ S>¡ rhcpÆs õs„cpg¡M v$p¡fhpdp„ Aph¡ R>¡ s¡_¡ isdp_ õs„cpg¡M L$l¡ R>¡. Apd 

hj® Npd

kp^_p¡ il¡f



73

isdp_ õs„cpg¡M A¡ rhcpÆs õs„cpg¡M_y„ rhrióV$ ê$`¡ R>¡. Ap isdp_ õs„cpg¡M _uQ¡_p `Nr\ep_¡ 

Ap^pf¡ v$p¡fuA¡. 

	 · `l¡gp„ _uQ¡ âdpZ¡ L$p¡W$p¡ b_php¡.

Npd Aph} dp¡i} bpi}
hph¡gp„ h©np¡ 60 75 90

rhL$rks \e¡gp„ h©np¡ 42 45 45

rhL$rks \e¡gp„ h©np¡_y„ 

isdp_

42

60  ´ 100 = 70
45

75  ´100 = 60
45

90
  ´ 100 = 50

·	 isdp_ õs„cpg¡Mdp„ (õs„cpL©$rsdp„) b^p 

õs„c 100 A¡L$d KQpC_p lp¡e R>¡. 

·	 v$f¡L$ õs„cdp„ rhL$rks h©np¡_y„ isdp_ v$ip®huA¡ 

A¡V$g¡ bpL$u fl¡gp¡ cpN ArhL$rks h©np¡ v$ip®h¡ 

R>¡.

·	 isdp_ õs„cpg¡M A¡ A¡L$ âL$pf_p¡ rhcpÆs 

õs„cpg¡M lp¡hp\u bpL$u_u L©$rs rhcpÆs 

õs„cpg¡M v$p¡fhp_u L©$rs âdpZ¡ S> lp¡e R>¡. 

	 D`f_p `Nr\ep_ykpf bpSy>dp„ isdp_ 

õs„cpg¡M v$p¡ep£ R>¡ s¡_y„ r_funZ L$fp¡. 

dlphfpk„N°l 11.3

1. 	_uQ¡_p L$p¡W$pdp„ Ap`¡gu dprlsu v$ip®hsp¡ isdp_ õs„cpg¡M v$p¡fp¡. 

^p¡fZ 8 _u î¡Zu A B C D

 NrZsdp„ N°¡X$ A d¡mh_pf 

rhÛp\}Ap¡_u k„¿ep 
45 33 10 15

Ly$g rhÛp\}Ap¡ 60 55 40 75

10

20

30

40

60

70

80

50

90

100

Aph} dp¡i} bpi}

âdpZ Y An `f
1 k¡du = 10 %

rhL$rks \e¡gp„ 
h©np¡
rhL$rks _ 
\e¡gp„ h©np¡

h©n
p¡_

u k
„¿e

p _
y„ i

sd
p_

Npd_p _pd
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2. _uQ¡_p õs„cpg¡M_y„ r_funZ L$fu âï_p¡_p„ S>hpb gMp¡.

(1) Ap`¡gp¡ õs„cpg¡M ¼ep âL$pf_p¡ R>¡ ?

(2) ArS>sp_p M¡sf_y„ syh¡f_y„ DÐ`pv$_ Ly$g

DÐ`pv$__p L¡$V$gp V$L$p R>¡ ?

(3) ei A_¡ frh `¥L$u L$p¡_p M¡sf_y„ QZp_y„

DÐ`pv$_ k¢L$X¡$ L¡$V$gy„ h^pf¡ R>¡ ?

(4) syh¡f_p„  DÐ`pv$_dp„ kp¥\u Ap¡Ry>„ isdp_

L$p¡_y„ R>¡ ?

(5) ky^p_p syh¡f A_¡ QZp_p A¡d bÞ_¡

DÐ`pv$__y„ k¢L$X¡$ âdpZ gMp¡.

3. 	L¡$V$guL$ ipmpdp„ ^p¡fZ 10_p rhÛp\}Ap¡_y„ kh£nZ L$fu_¡ d¡mh¡gu dprlsu _uQ¡_p L$p¡W$pdp„ Ap`u R>¡.

Ap dprlsu isdp_ õs„cpg¡M Üpfp v$ip®hp¡.

ipmp I II III IV
rhop_ ipMp 

sfa ê$rQ
90 60 25 16

hprZÄe ipMp 
sfa ê$rQ

60 20 25 24

D`¾$d :	 isdp_ õs„cpg¡M s¡dS> rhcpÆs õs„cpg¡M_u syg_pÐdL$ QQp® L$fp¡. s¡_p¡ D`ep¡N L$fu rhop_ 

c|Np¡m hN¡f¡ rhjedp„ Aphsp„ Apg¡M_u dprlsu d¡mhp¡. 

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 11.1    1.  2.8	 2. (1) 2   (2) 75	 (3) N = 25, S fi  ´  xi = 1425	 (4) 57

3. 3.9		 4.  2.75

dlphfpk„N°l 11.2 - 1. (1) rhcpÆs õs„cpg¡M     (2) ` 600 (3) ` 800

(4) ` 500	 (5) d¡Op_u

dlphfpk„N°l 11.3 - 2. (1) isdp_ õs„cpg¡M 	 (2) 60%

(3) ei_y„ DÐ`pv$_ 20% h^pf¡ (4) ky^p_y„

(5) 40% A_¡ 60%

10
20
30
40

60
70
80

50

90
100

ArS>sp ei frh ky^p

âdpZ Y An `f
1 k¡du = 10 %

syh¡f
QZp

M¡X$|$s

M
¡sf

_y„ 
DÐ

`p
v$_
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epv$ L$fuA¡.

`pR>gp„ ^p¡fZp¡dp„ Ap`Z¡ A¡L$ Qghpmp„ kduL$fZp¡_p¡ Aæepk L$ep£ R>¡.

· 	 kduL$fZdp„ Ap`¡gp„ Qg dpV¡$ S>¡ qL„$ds d|L$hp\u kduL$fZ_u bÞ_¡ bpSy>Ap¡ kdp_ k„syrgs \pe R>¡. s¡ 

qL„$ds A¡V$g¡ s¡ kduL$fZ_p¡ DL¡$g R>¡.

· 	 kduL$fZ DL¡$ghy„ A¡V$g¡ s¡dp„_p Qg_u qL„$ds ip¡^hu. 

· 	 kduL$fZ_u bÞ_¡ bpSy>A¡ kdp_ q¾$ep L$fsp„ dmsy„ _hy„ kduL$fZ kÐe lp¡e R>¡. Ap NyZ^d®_p¡ D`ep¡N 

L$fu_¡ Ap`Z¡ _hp„ kl¡gp„ (kfm) kduL$fZp¡ s¥epf L$fu_¡ kduL$fZ R>p¡X$phuA¡ R>uA¡.

	 kduL$fZ_u bÞ_¡ bpSy> `f L$fhp_u q¾$epAp¡ :

	 (i)	 bÞ_¡ bpSy> kdp_ k„¿ep Dd¡fhu.	 (ii)	 bÞ_¡ bpSy>dp„\u kdp_ k„¿ep bpv$ L$fhu. 

	 (iii)	bÞ_¡ bpSy> kdp_ k„¿ep hX¡$ NyZhy„. 	 (iv)	 bÞ_¡ bpSy> kdp_ k„¿ep hX¡$ cpNhy„.

_uQ¡_p kduL$fZp¡ DL¡$ghp dpV¡$ Qp¡L$W$p„dp„ ep¡Áe k„¿ep gMp¡. 

Dv$p. (1)	  x + 4 = 9

	 \	 x + 4 -  = 9 - 

	 \		       x = 

Dv$p. (2) 	 x - 2 = 7

	 \	x - 2 +  = 7 + 

	 \		  	    x = 	

Dv$p. (3) 	 x
3

 = 4

	 \	 x
3

 ´  = 4 ´ 

	 \		          x = 	 	

Dv$p. (4) 	 4x = 24

	 \	 4x  = 24  

	 \     x = 

12 A¡L$Qg kduL$fZp¡

ÅZu gCA¡.

A¡L$Qg kduL$fZ_p¡  DL¡$g (Solution of equations in one variable) 

¼epf¡L$ kduL$fZ R>p¡X$phhp dpV¡$ (DL¡$ghp dpV¡$) A¡L$ L$fsp„ h^y q¾$epAp¡ L$fhu `X¡$ R>¡. Aphp kduL$fZp¡_u 

bÞ_¡ bpSy> `f q¾$ep L$fu_¡ DL¡$g ip¡^hp_p L¡$V$gp„L$ âL$pf Å¡CA¡.
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Dv$p. (1)	 _uQ¡_p kduL$fZp¡ DL¡$gp¡.

       (i) 	 2(x - 3) = 3

5
 (x + 4)			 

DL¡$g	 ः	 bÞ_¡ bpSy> 5 hX¡$ NyZsp„.

	      10(x - 3) = 3(x + 4)

	      \ 10x - 30 = 3x + 12

	      bÞ_¡ bpSy>dp„ 30 Dd¡fsp„.  

	      \ 10x - 30 + 30 = 3x + 12 +30

				        10x = 3x + 42

	      bÞ_¡ bpSy>dp„\u 3x bpv$ L$fsp„.

	      \ 10x - 3x = 3x + 42 - 3x
		  \ 7x = 42
	      bÞ_¡ bpSy>_¡ 7 hX¡$ cpNsp„,

	      7

7

x  = 
42

7

	       \    x = 6

(ii) 		  9x - 4 = 6x + 29

DL¡$g	 ः	 bÞ_¡ bpSy>A¡ 4 Dd¡fsp„. 

		  9x - 4 + 4 = 6x + 29 + 4

		  \	        9x = 6x + 33

		  bÞ_¡ bpSy>dp„\u 6x bpv$ L$fsp„.

		  \9x - 6x  = 6x + 33 - 6x

		  \         3x = 33

		  bÞ_¡ bpSy>_¡ 3 hX¡$ cpNsp„,

		  \   3

3

x  = 
33

3

		  \      x = 11

       (iii)	 2

3
 + 5a = 4

DL¡$g	 ः		  fus I

		  2

3
 + 5a = 4

		  v$f¡L$ `v$_¡ 3 hX¡$ NyZsp„,

		  3 ´  2

3
 + 3 ´ 5a = 4 ´ 3

	         \ 2 + 15a  = 12

			   \	 15a = 12 - 2

			   \	 15a = 10

			   \	      a = 10

15
	

	 	 	 \  a = 2

3

	 fus II

	 bÞ_¡ bpSy>dp„\u  2

3
 bpv$ L$fsp„,

	 2

3
 + 5a - 2

3
 = 4 - 

2

3

		      \	 5a = 12 2

3

−

		       \ 	5a = 
10

3
  

	 bÞ_¡ bpSy>_¡ 5 hX¡$ cpNsp„,

		  5

5

a  = 10

3
 ´ 1

5

	 \    a = 2

3

Å¡ A, B, C, D i|Þe¡sf fpri dpV¡$ 
A

B

C

D
=  sp¡ bÞ_¡ bpSy> B ´ D hX¡$ NyZsp„ AD = BC Ap 

kduL$fZ dm¡ R>¡. s¡_p¡ D`ep¡N L$fu_¡ Dv$plfZp¡ DL¡$guA¡. 
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(iv)		  ( )

( )

x
x

−
−

7

2
 = 

5

4

DL¡$g	 ः	 ( )

( )

x
x

−
−

7

2
 = 

5

4

	     \ 4(x - 7) = 5(x - 2)

		  \ 4x - 28 = 5x - 10

		  \ 4x - 5x = -10 + 28

		  \ 	 -x = 18	

		  \ 	   x = -18

(v)		  8 1

2 3

m
m
�
�

 = 2 

DL¡$g	 ः	 8 1

2 3

m
m
�
�

 = 2

1
 

		   1(8m - 1) = 2(2m + 3)

		  \  8m - 1 = 4m + 6

		  \ 8m - 4m = 6 + 1

		  \ 		  4m = 7

		  \ 		    m = 7

4
	  

dlphfpk„N°l 12.1

1. 	 v$f¡L$ kduL$fZ dpV¡$ Qg_u qL„$dsp¡ Ap`u R>¡. s¡ kduL$fZ_p¡ DL¡$g R>¡ L¡$ ? s¡ _½$u L$fp¡. 

	 (1) x - 4 = 3 ,  	 x = -1, 7, -7		  (2) 9m = 81,  	 m = 3, 9, -3
	 (3) 2a + 4 = 0,  	 a = 2, -2, 1			   (4) 3 - y = 4,  	 y = -1, 1, 2 

2. 	 _uQ¡_p kduL$fZp¡ DL¡$gp¡. 

	 (1) 17p - 2 = 49		  (2) 2m + 7 = 9			   (3) 3x + 12 = 2x - 4	

	 (4) 5(x - 3) = 3(x + 2)	 (5) 9

8

x  + 1 = 10			   (6) 
y y
7

4

3
�

�
 = 2

	 (7) 13x - 5 = 3

2
 		  (8) 3(y + 8) = 10(y - 4) + 8	 (9) x

x
−
−

9

5
 = 5

7
 

	 (10) y − 4

3
 + 3y = 4	 (11) b + + + +(b ) (b )1 2

4
 = 21

ÅZu gCA¡.

ip[åv$L$ Dv$plfZp¡ (Word Problems)

	 ip[åv$L$ Dv$plfZdp„_u dprlsudp„ ep¡Áe bpbs dpV¡$ Qg ^pfu_¡ s¡ dprlsu b¥rS>L$ fpri_p ê$`dp„ L¡$hu 
fus¡ gMpe R>¡ ? s¡ Å¡CA¡. 

dpfu v$pv$u_u Jdf dpfu Jdf_p Qpf 
NZp L$fsp„ 10 \u h^pf¡ R>¡. 

\ v$pv$u_u Jdf (4x + 10) hj® 

dpfu bl¡__u Jdf dpfu 
Jdf\u 4 hj® Ap¡R>u R>¡. 

\bl¡__u Jdf  hj® 

dpfu dpsp_u Jdf dpfu Jdf L$fsp„ 
ÓZNZu R>¡. 

\dpsp_u Jdf  hj® 

dpfp rdÓ_u Jdf, dpfu Jdf_p 
Af^p L$fsp„ 5 h^pf¡ R>¡. 

\rdÓ_u Jdf   hj® 

dpfp r`sp_u Jdf dpfu 
Jdf L$fsp„ 32 hj® h^y R>¡. 

\r`sp_u Jdf  hj®

dpfu Jdf x hj® R>¡. 
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	 Ap `l¡gp„ Ap`¡gu dprlsu_ykpf dpfp rdÓ_u Jdf 12 hj® lp¡e sp¡ dpfu Jdf L¡$V$gu ?

		  dpfu Jdf = x hj® \rdÓ_u Jdf= 
x
2

 + 5

		
x
2

 + 5 = 12		  ...... (Ap`¡ R>¡.)

		  \ x + 10 = 24		  ...... (v$f¡L$ `v$_¡ 2 hX¡$ NyZsp„ )	
		  \ x = 24 - 10
	 	 \ x = 14 

		  \ dpfu Jdf 14 hj® R>¡. Ap dprlsu `f\u AÞe kæep¡_u Jdf ip¡^p¡.

L©$rs : 	 Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡. 

	 g„bQp¡fk_u `qfrdrs = 40
       	 2(  x +  x) = 40
	         	 2 ´  x  = 40
		      	         x = 40
			     	    x = 

	 \ g„bQp¡fk_u `lp¡mpC =  k¡du A_¡ g„bQp¡fk_u g„bpC =  k¡du

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 Å¡k¡a_y„ hS>_, s¡_p _p_p cpC_p hS>_ L$fsp„ bdpÏ R>¡. bÞ_¡_y„ dmu_¡ Ly$g hS>_ 63 qL$N°p R>¡ sp¡ 

Å¡k¡a_y„ hS>_ ip¡^p¡.

DL¡$g :		  ^pfp¡ L¡$, Å¡k¡a_p _p_p cpC_y„ hS>_ x qL$N°p R>¡. 

		  \ Å¡k¡a_y„ hS>_ s¡_p cpC_p hS>_\u bdÏ„ = 2x
		  \ Ap`¡gu dprlsu_ykpf x + 2x = 63

		  \ 3x = 63	 \ x = 21		

		  \ Å¡k¡a_y„ hS>_ = 2x = 2 ´ 21 = 42  qL$N°p.

Dv$p. (2)	 A¡L$ A`|Zp¯L$_p¡ A„i, s¡_p R>¡v$ L$fsp„ 5\u dp¡V$p¡ R>¡. A„i A_¡ R>¡v$ bÞ_¡dp„ 4 Dd¡fsp„ dmsp¡ 

A`|Zp¯L$ 
6

5  R>¡. sp¡ d|m A`|Zp¯L$ ip¡^p¡.

DL¡$g :		  ^pfp¡ L¡$, A`|Zp¯L$_p¡ R>¡v$ x R>¡.

		  \ s¡ A`|Zp¯L$_p¡ A„i, R>¡v$\u 5 h^pf¡ A¡V$g¡  x +5  R>¡. 

		  \ s¡ A`|Zp¯L$  x
x
+ 5   R>¡.  

`lp¡mpC
  x

`lp¡mpC_p ÓZNZu g„bpC 

lz„ g„bQp¡fk Ry>„. 
dpfu `qfrdrs 40 k¡du. 
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		  \  
x

x
+ +
+
5 4

4
 = 6

5

	 	  \      
x
x
+
+

9

4  = 
6

5

	 	  \ 5(x + 9) = 6(x + 4)	

\ 5x + 45 = 6x + 24

\ 45 - 24 = 6x - 5x
\ 	    21 = x 

\ A`|Zp¯L$_p¡ R>¡v$ 21, A„i = 21 + 5 = 26

						      \ A`|Zp¯L$ = 26

21

Dv$p. (3)	 fÐ_p `pk¡_u fL$d, fqaL$ `pk¡_u fL$d_p ÓZ NZp L$fsp„ 200 ê$r`ep\u h^pf¡ R>¡. fÐ_p `pk¡_p  

300 ê$r`ep gC_¡ fqaL$_¡ Ap`uA¡, sp¡ fÐ_p `pk¡_u fL$d fqaL$ `pk¡_u fL$d_p 
7

4
NZu \pe R>¡. sp¡ 

fqaL$ `pk¡ d|m L¡$V$gu fL$d lsu ? s¡ ip¡^hp _uQ¡_u L©$rs `|Z® L$fp¡. 

DL¡$g :	  	 fÐ_p `pk¡_u fL$d, fqaL$ `pk¡_u fL$d_p ÓZ NZp L$fsp„ 200 ê$r`ep h^pf¡ R>¡.

		  ^pfp¡ L$¡$ fqaL$ `pk¡_u fL$d x ê$r`ep R>¡. 	 \ fÐ_p `pk¡_p   ê$r`ep

		  \ fÐ_p `pk¡_p 300 ê$r`ep gB_¡ fqaL$_¡ Apàep, s¡\u fÐ_p `pk¡   ê$r`ep bpL$u füp„.

		  \ A_¡ fqaL$ `pk¡ (x + 300) ê$r`ep \ep„.

		  fÐ_p `pk¡_u _hu fL$d, fqaL$ `pk¡_u _hu fL$d_p  
7

4
 NZu \C.

		  fÐ_p `pk¡_u fL$d 
fqaL$ `pk¡_u fL$d

 = 

		  \	       
3 100

300

x
x
�
�  = 

	      	\	   4   = 7 

 \	 12x -400 = 7x + 2100

 \	 12x - 7x = 

 \	 	   	 5x = 

 \	 	 	 x = 
					     \ fqaL$ `pk¡   ê$r`ep lsp„. 

dlphfpk„N°l 12.2

1.	 dpsp_u Jdf, s¡_p `yÓ_u Jdf L$fsp„ 25 hj® h^y R>¡. 8 hj® `R>u `yÓ_u Jdf_p¡, s¡ hMs_u dpsp_u 

Jdf kp\¡_p¡ NyZp¡Ñf 
4

9
 \i¡ sp¡ `yÓ_u Jdf ip¡^p¡. 

2.	 A¡L$ A`|Zp¯L$_p¡ R>¡v$, A„i L$fsp„ 12 h^pf¡ R>¡. s¡_p A„idp„\u 2 bpv$ L$fu, R>¡v$dp„ 7 Dd¡fsp„ s¥epf \sp¡ 

A`|Zp¯L$ 
1

2
 kp\¡ kdd|ëe \pe R>¡. sp¡ s¡ A`|Zp¯L$ ¼ep¡ ?

s¡_p A„i A_¡ R>¡v$dp„ 4 Dd¡fsp„ _hp¡ A`|Zp¯L$ 
6

5  dm¡ R>¡.
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3. r`sm_u rdî^psydp„ sp„by A_¡ S>ks_y„ âdpZ 13:7 R>¡ sp¡ 700 N°pd hS>__p r`Ñm_p hpkZdp„

S>ks L¡$V$gy„ h`fpey„ li¡ ?

4«.	 ÓZ ¾$rdL$ (¾$dkf) `|Z® k„¿epAp¡_p¡ kfhpmp¡ 45 L$fsp„ h^y `Z 54\u Ap¡R>p¡ R>¡ sp¡ s¡ k„¿epAp¡

ip¡^p¡. 

5. b¡ A„L$u k„¿epdp„ v$iL$_p¡ A„L$, A¡L$d_p A„L$\u bdZp¡ R>¡. A„L$p¡_u Av$gpbv$gu L$fhp\u dmsu k„¿ep

A_¡ d|m k„¿ep_p¡ kfhpmp¡ 66 R>¡ sp¡ s¡ k„¿ep ip¡^p¡.

6«.	 A¡L$ _pV$éN©ldp„ _pV$L$_u 200 ê$r`ephpmu A_¡ 100 ê$r`ephpmu L¡$V$guL$ qV$L$uV$p¡ h¢QpC NC. 200

ê$r`ephpmu qV$L$uV$p¡_u k„¿ep, 100 ê$r`ephpmu qV$L$uV$p¡_u k„¿ep L$fsp„ 20 h^pf¡ hl¢QpC lsu. bÞ_¡ 

âL$pf_u qV$L$uV$p¡_p h¡QpZ\u _pV$éN©l_¡ 37,000 ê$r`ep dþep„. sp¡ 100 ê$r`ephpmu L¡$V$gu qV$L$uV$p¡ 

hl¢QpC li¡. 

7. ÓZ ¾$rdL$ (¾$dkf) âpL©rsL$ k„¿ep `¥L$u kp¥\u _p_u k„¿ep_p„ `p„Q NZp, kp¥\u dp¡V$u k„¿ep_p 4 NZp

L$fsp„ 9 h^pf¡ R>¡, sp¡ s¡ k„¿epAp¡ L$C ?

8. fpSy>A¡ A¡L$ kpCL$g 8% _ap\u Ards_¡ hl¢Qu. Ards¡ s¡_p ̀ f 54 ê$r`ep MQ® L$fu_¡ fu`¡Af (dfpds)

L$fphu gu^u. `R>u s¡Z¡ s¡ kpCL$g r_rMg_¡ 1134 ê$r`epdp„ h¢Qu v$u^u. Ðepf¡ Ards_¡ _ap¡ L¡$ Mp¡V$ \C

_l]. sp¡ fpSy>A¡ s¡ kpCL$g L¡$V$gpdp„ Mfuv$u li¡ ?

9. A¡L$ q¾$L¡$V$huf¡ A¡L$ d¸Qdp„ 180 f_ L$ep® A_¡ buÆ dµQdp„ 257 f_ L$ep®. ÓuÆ dµQdp„ s¡Z¡ L¡$V$gp„ f_ L$fhp

Å¡CA¡ S>¡\u s¡_p f__u kfpkfu 230 \pe ?

10. ky^uf_u Jdf rhfy_u Jdf_p ÓZNZp L$fsp„ 5 h^y R>¡. Ar_g_u Jdf, ky^uf_u Jdf L$fsp„ AX$^u R>¡.

ky^uf_u Jdf A_¡ rhfy_u Jdf_p¡ kfhpmp¡ s\p Ar_g_u Jdf_p ÓZ NZp_p¡ NyZp¡Ñ¡f 5:6 R>¡. sp¡

rhfy_u Jdf ip¡^p¡.

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 12.1  1. kduL$fZ_p¡ DL¡$g lp¡e s¡ qL„$ds : (1) x = 7   (2) m = 9   (3) a = -2     

(4) y = -1	 2. (1) p = 3    (2) m = 1   (3) x = -16   (4) x = 
21

2
(5) x = 8   (6) y = 7

(7) x = 
1

2
   (8) y = 8   (9) x = 19     (10) y = 

8

5
    (11) b = 27

dlphfpk„N°l 12.2 1. 12 hj® 2. 
23

35
3. 245 N°pd

4. 15, 16, 17 A\hp 16, 17, 18 5. 42 6. 110

7. 17, 18, 19 8. ` 1000 9. 253 10. 5 hj®
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epv$ L$fuA¡.

	 · S>¡ ApL©$rsAp¡ A¡L$buÅ `f b„^ b¡ksu Aph¡ s¡_¡ A¡L$ê$` ApL©$rsAp¡ L$l¡ R>¡. 

	 · S>¡ f¡MpM„X$p¡_u g„bpC kdp_ lp¡e s¡ f¡MpM„X$p¡ A¡L$ê$` lp¡e R>¡. 

	 · S>¡ M|Zp_p dp` kdp_ lp¡e s¡ M|Zp A¡L$ê$` lp¡e R>¡. 

ÅZu gCA¡.

rÓL$p¡Zp¡_u A¡L$ê$`sp (Congruence of triangles) 

bpSy>_u ApL©$rs `f\u _uQ¡_p„ âï_p¡_p S>hpb gMp¡.

	 (i)	 bpSy> DE kpd¡_p¡ M|Zp¡ ¼ep¡ ? 

	 (ii)	 ÐE $L$C bpSy>_u kpd¡_p¡ M|Zp¡ R>¡ ? 

	 (iii)	 bpSy> DE A_¡ bpSy> DF dp„ kdprhóV$ M|Zp¡ L$ep¡ ? 

	 (iv)	ÐE A_¡ ÐF dp„ kdprhóV$ bpSy> L$C ?  

	 (v)	 bpSy> DE kp\¡ k„gÁ_ M|Zp L$ep ? 

L©$rsdp„ D ABC _¡ D PQR `f d|L$hp_u A¡L$ fus Ap`u R>¡. `f„sy Å¡ tbvy$ A _¡ tbvy$ Q `f,        

tbvy$ B _¡ R `f A_¡ tbvy$ C _¡ P `f d|L$uA¡ sp¡ s¡ rÓL$p¡Z bfpbf b„^ b¡ksp¡ _\u. A¡V$g¡ rhrióV$ fus¡ 

S> s¡ `fõ`f b„^ b¡k¡ R>¡. Ap fus¡ tbvy$ d¡mhhp_u fus A¡L$-A¡L$ k„Nssp\u v$ip®hhpdp„ Aph¡ R>¡. tbvy$ 

P _y„ k„Nstbvy$ R>¡ s¡ A « P A¡d gMpe R>¡. Al], A « P, B « Q, C « R Ap k„Nssp\u 

Ap b¡ rÓL$p¡Zp¡ A¡L$ê$` R>¡. Ap fus¡ rÓL$p¡Zp¡ A¡L$ê$` \pe `R>u ÐA @ ÐP, ÐB @ ÐQ, ÐC @ ÐR 

s¡dS> f¡M AB @ f¡M PQ, f¡M BC @ f¡M QR, f¡M CA @ f¡M RP A¡d R> A¡L$ê$`sp dm¡ R>¡. 

L©$rs :	 bpSy>dp„ Ap`¡gp„ b¡ rÓL$p¡Z Sy>Ap¡ V²¡$tkN `¡`f  

D`f D ABC  v$p¡fu gp¡. A_¡ s¡ S> `¡`f D PQR `f 

d|L$u Sy>Ap¡. tbvy$ A _¡ tbvy$ P `f, tbvy$ B _¡ tbvy$ Q 

`f A_¡ tbvy$ C _¡ tbvy$ R `f d|L$u_¡ Sy>Ap¡. bÞ_¡ rÓL$p¡Z 

A¡L$buÅ kp\¡ bfpbf b„^ b¡k¡ R>¡. A¡V$g¡ L¡$ s¡ A¡L$ê$` 

rÓL$p¡Zp¡ R>¡.

13 rÓL$p¡Zp¡_u A¡L$ê$`sp 

D

E F

A
P

B

Q

C R
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D ABC A_¡ D PQR A¡ ABC « PQR Ap k„Nssp_ykpf A¡L$ê$` R>¡, A¡d L$l¡hpe R>¡ A_¡ S>¡       

D ABC @ D PQR A¡d gMpe R>¡. Ap fus_p gMpZdp„ A « P, B « Q A_¡ C « R A¡ 

rifp¡tbvy$Ap¡ hÃQ¡_u A¡L$-A¡L$ k„Nssp A_¡ s¡_p gu^¡ D`f âdpZ¡ dmsu R> A¡L$ê$`sp A„sc|®s R>¡. s¡\u 

b¡ rÓL$p¡Zp¡ A¡L$ê$` R>¡ s¡ gMsu hMs¡ rifp¡tbvy$Ap¡_p¡ ¾$d A¡L$ê$`sp dpV¡$_u A¡L$-A¡L$ k„Nssp `pm¡ R>¡ s¡ 

Ýep_dp„ g¡hy„. 

Qpgp¡, QQp® L$fuA¡. 

D ABC A_¡ D PQR Ap A¡L$ê$` rÓL$p¡Zp¡dp„ A¡L$ê$` OV$L$p¡ kfMu r_ip_u hX¡$ v$ip®ìep„ R>¡.

Ar_g, f¡lp_u A_¡ kyfÆs¡ rÓL$p¡Zp¡_u 

A¡Lê$`sp_y„ g¡M_ _uQ¡ âdpZ¡ L$e¯y lsy„.  

Ar_g_y„ g¡M_	 ः	D ABC @ D QPR

f¡lp_p_y„ g¡M_ 	ः	D BAC @ D PQR

kyfÆs_y„ g¡M_	ः	D ABC @ D PQR

Ap ÓZ `¥L$u L$e„y g¡M_ 

bfpbf R>¡ ? s¡_p `f QQp® 

L$fp¡. 

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 bpSy>_u ApL©$rsdp„ rÓL$p¡Zp¡_p kfMu r_ip_u hX¡$ 

v$ip®h¡gp„ OV$L$p¡ A¡L$ê$` R>¡.  

		  (i)	 rifp¡tbvy$_u S>¡ A¡L$-A¡L$ k„Nsp\u Ap 

rÓL$p¡Zp¡ A¡L$ê$` \pe R>¡ s¡ k„Nssp_ykpf 

rÓL$p¡Zp¡_u A¡L$ê$`sp_p b¡ âL$pf gMp¡. 

		  (ii) D XYZ @ D STU Ap g¡M_ bfp¡bf R>¡ L¡$ _l], s¡ kL$pfZ gMp¡. 

DL¡$g	 ः	 r_funZ L$fsp„ Ap`¡gp rÓL$p¡Z STU « XZY Ap A¡L$ A¡L$ k„Nssp\u A¡L$ê$` R>¡. 

	 	 (i)	 A¡L$ fus¡ : D STU @ D XZY,	 buÆ fus¡ : D UST @ D YXZ

			   Ap S> A¡L$ê$`sp lSy> Sy>v$u Sy>v$u fus¡ gMhp_p¡ âeÐ_ L$fp¡.  

		  (ii)	Ap rÓL$p¡Zp¡_u A¡L$ê$`sp D XYZ @  D STU A¡d gMuA¡, sp¡ bpSy> ST @ bpSy> XY 

R>¡ A¡hp¡ A\® \pe S>¡ Mp¡Vy„$ R>¡. 

		  \ D XYZ @ D STU Ap g¡M_ Mp¡Vy„$ R>¡. 

A PB Q

C R

X

Y

S

ZT U
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		  (D XYZ @ D STU Apd gMhp\u A_¡L$ c|gp¡ \pe R>¡ s¡ rhÛp\}Ap¡_¡ ip¡^hu.  

		  `f„sy S>hpb L¡$d Mp¡V$p¡ R>¡ s¡ v$ip®hhp dpV¡$ A¡L$ c|g `|fsu R>¡.)

Dv$p. (2)	 _uQ¡_u ApL©$rsdp„, rÓL$p¡Z_u Å¡X$udp„ kdp_ r_ip_u hX¡$ v$ip®h¡gp„ OV$L$p¡ A¡L$ê$` R>¡. Ap rÓL$p¡Zp¡ 

rifp¡tbvy$_u L$C A¡L$-A¡L$ k„Nssp\u rÓL$p¡Z A¡L$ê$` \i¡ s¡ gMp¡ A_¡ rÓL$p¡Zp¡_u A¡L$ê$`sp_¡ 

rQl¹_ hX¡$ v$ip®hp¡.  

DL¡$g	 ः	 D ABD A_¡ D ACD dp„ bpSy> AD 

		  kpdpÞe f¡MpM„X$ R>¡. 

		  v$f¡L$ f¡MpM„X$ `p¡sp_¡ A¡L$ê$` lp¡e R>¡. 

		  k„Nssp	 : 	 A « A, B « C, D « D.  D ABD @  D ACD

		  _p¢^	 :	 kpdpÞe bpSy> `f  ‘ ∼ ’ Aphu r_ip_u L$fhp_u `Ùrs R>¡. 

ÅZu gCA¡.

A¡L$pv$ Å¡X$udp„_p rÓL$p¡Zp¡ A¡L$ê$` R>¡ s¡ v$ip®hhp dpV¡$ D`f âdpZ¡ R> kdp_sp v$ip®hhu AphíeL$ _\u. 

A¡L$ rÓL$p¡Z_p ÓZ rhrióV$ OV$L$p¡ buÅ rÓL$p¡Z_p k„Ns OV$L$p¡ kp\¡ A¡L$ê$` lp¡e, Ðepf¡ bpL$u_p ÓZ OV$L$p¡_u 

Å¡X$uAp¡ `Z `fõ`f A¡L$ê$` \pe R>¡, A¡V$g¡ L¡$ Ap ÓZ rhrióV$ OV$L$p¡, A¡L$ê$`sp_u L$kp¡V$u r_ròs L$f¡ R>¡. 

Ap`Z¡ L¡$V$gp„L$ rÓL$p¡Z_u fQ_p L$fsp„ iu¿ep R>uA¡. S>¡ ÓZ OV$L$p¡ Ap`hp\u rÓL$p¡Z_u A¡S> ApL©$rs 

v$p¡fu iL$pe s¡ S> OV$L$p¡, A¡L$ê$`sp_u L$kp¡V$uAp¡ r_ròs L$f¡ R>¡. s¡ Ap`Z¡ QL$pkuA¡.

(1)	 b¡ bpSy>Ap¡ A_¡ kdprhóV$ M|Zp¡ - bpM|bp L$kp¡V$u 

	 bpSy>_u b¡ Å¡X$uAp¡ A¡L$ê$` lp¡e A_¡ s¡dp„ kdprhóV$ 

M|ZpAp¡ `Z A¡L$ê$` lp¡e A¡hp b¡ D ABC A_¡ 

D LMN v$p¡fp¡. 

	 D ABC A_¡ D LMN dp„ l(AB) = l(LM), l(BC) = l(MN), mÐABC = mÐLMN   

	 D ABC V²¡$tkN `¡`f `f v$p¡fp¡ A_¡ V²¡$tkN `¡`f D LMN `f A¡hu fus¡ d|L$p¡ L¡$, S>¡\u rifp¡tbvy$  

	 A A¡ rifp¡tbvy$ L `f, bpSy> AB A¡ bpSy> LM `f A_¡ ÐB A¡ ÐM `f s¡dS> bpSy>   

	 BC A¡ bpSy> MN `f Aph¡. Apd D ABC @ D LMN R>¡ s¡ v¡$Mpi¡. 

A

B CD

A

B C

L

M

N
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(2) ÓZ k„Ns bpSy> : bpbpbp L$kp¡V$u 

l(PQ) = l(XY), l(QR) = l(YZ), l(RP) = l(ZX) 

A¡hp b¡ D PQR A_¡ D XYZ v$p¡fp¡. 

V¡²$tkN `¡`f `f D PQR  v$p¡fu gp¡ s¡_¡ D XYZ `f 

(4) M|M|bp (bpM|M|) L$kp¡V$u :

b¡ rÓL$p¡Zp¡dp„ k„NsL$p¡Zp¡_u b¡ Å¡X$uAp¡ A¡L$ê$` lp¡e sp¡ bpL$u_p M|Zp A¡L$ê$` \pe R>¡. L$pfZ v$f¡L$ 

rÓL$p¡Z_p ÓZ¡e M|Zp_p dp`_p¡ kfhpmp¡ 180°  lp¡e R>¡. s¡\u A¡L$ rÓL$p¡Z_p L$p¡C`Z b¡ M|Zp A_¡ A¡L$ 

M|Zp_u `pk¡\u bpSy>, buÅ rÓL$p¡Z_p b¡ M|Zp A_¡ k„Ns bpSy> kp\¡ A¡L$ê$` lp¡e sp¡ M|M|bp L$kp¡V$u_u 

ifs `|fu \pe R>¡ A_¡ rÓL$p¡Zp¡ A¡L$ê$` \pe R>¡. 

(5) L$pV$L$p¡Z rÓL$p¡Zp¡_u L$Z®-cyÅ-L$kp¡V$u : 

L$pV$L$p¡Z rÓL$p¡Z_p¡ L$Z® A_¡ A¡L$ bpSy> (cyÅ) 

Ap`u lp¡e Ðepf¡ A¡L$S> L$pV$L$p¡Z rÓL$p¡Z dm¡ R>¡. A¡L$ 

L$pV$L$p¡Z rÓL$p¡Z_p¡ L$Z® A_¡ A¡L$ bpSy> buÅ L$pV$L$p¡Z 

rÓL$p¡Z_p k„Ns OV$L$p¡ kp\¡ A¡L$ê$` lp¡e s¡hp b¡ L$pV$L$p¡Z 

rÓL$p¡Z v$p¡fp¡. D`f Ap`¡gu fus âdpZ¡ rÓL$p¡Zp¡ A¡L$ê$` 

\pe R>¡ s¡ A_ychp¡.  

(3) b¡ M|Zp A_¡ kdprhóV$ bpSy> : M|bpM| L$kp¡V$u

D XYZ A_¡ D DEF A¡hu fus¡ v$p¡fp¡ L¡$, 

l(XZ) = l(DF), Ð X @ ÐD A_¡ Ð Z @ ÐF

V²¡$tkN `¡`f `f D XYZ v$p¡fu_¡ s¡ `¡`f_¡ A_¡ 
D DEF `f X « D, Y « E, Z « F Ap k„Nssp_ykpf d|L$p¡ S>¡\u D XYZ @ D DEF \i¡. 

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 _uQ¡_u ApL©$rsdp„ âÐe¡L$ Å¡X$udp„_p rÓL$p¡Zp¡_p A¡L$ê$` OV$L$p¡ kfMu r_ip_u\u v$ip®ìep R>¡. sp¡ 

âÐe¡L$ Å¡X$udp„_p rÓL$p¡Z L$C L$kp¡V$u\u A_¡ rifp¡tbvy$_u L$C A¡L$-A¡L$ k„Nssp_ykpf A¡L$ê$` R>¡. 

s¡ gMp¡. 
(i) (ii)

P « X, Q « Y, R « Z Ap A¡L$-A¡L$ k„Nssp_ykpf d|L$p¡.D PQR @ D XYZ v¡$Mpi¡.

P
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DL¡$g	 ः	 (i) bp-bp-bp L$kp¡V$u\u, PQR « UTS Ap k„Nssp_ykpf

		  (ii) M|-bp-M| L$kp¡V$u\u, DBA « DBC Ap k„Nssp_ykpf

Dv$p. (2)	 _uQ¡_u ApL©$rsAp¡dp„  âÐe¡L$ Å¡X$udp„_p rÓL$p¡Zp¡_p A¡L$ê$` OV$L$p¡ kdp_ r_ip_u hX¡$ bspìep R>¡ 

A_¡ s¡_u _uQ¡ rÓL$p¡Zp¡_u A¡L$ê$`sp_u L$kp¡V$u gM¡gu R>¡. s¡ L$kp¡V$u\u rÓL$p¡Zp¡ A¡L$ê$` \hp dpV¡$ 

L$C dprlsu Ap`hu S>ê$fu R>¡ s¡ dprlsu Apàep `R>u rÓL$p¡Zp¡ rifp¡tbvy$_u L$C A¡L$-A¡L$ k„Nssp\u 

A¡L$ê$` s¡ gMp¡.  

DL¡$g	 ः	 (i)	 Ap`¡gp„ rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z R>¡. s¡d_u A¡L¡$L$ bpSy> A¡L$ê$` Ap`¡gu R>¡. s¡\u "L$Z® 

LN A_¡ L$Z® EF A¡L$ê$` R>¡' s¡ dprlsu Ap`hu AphíeL$ R>¡. s¡ dprlsu Apàep `R>u 

LMN « EDF k„Nssp_ykpf rÓL$p¡Z A¡L$ê$` \i¡.  

		  (ii)	ApL©$rsdp„ f¡M CA, kpdpÞe bpSy> R>¡ s¡\u  Ð DCA @ Ð BAC Ap dprlsu Ap`hu 

S>ê$fu R>¡. s¡ dprlsu Apàep `R>u  DCA « BAC _ykpf rÓL$p¡Zp¡ A¡L$ê$` \i¡.

dlphfpk„N°l 13.1

1.	 _uQ¡_u ApL©$rsdp„ rÓL$p¡Zp¡_u v$f¡L$ Å¡X$udp„ kfMu r_ip_u hX¡$ v$ip®h¡gp„ OV$L$p¡ A¡L$ê$` R>¡. v$f¡L$ Å¡X$udp„_p 

rÓL$p¡Zp¡ L$C L$kp¡V$u\u A_¡ rifp¡tbvy$_u L$C A¡L$ A¡L$ k„Nssp_ykpf A¡L$ê$` \pe R>¡. s¡ gMp¡. 

(i)

(i)

(ii)

(ii) (iii)

(v)(iv)

L$Z®cyÅ L$kp¡V$u M|bpM| L$kp¡V$u
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Ap d_¡ kdÅey„.

(1)	bp-M|-bp L$kp¡V$u : Å¡ A¡L$ rÓL$p¡Z_u b¡ bpSy>Ap¡ A_¡ s¡dp„ kdprhóV$ M|Zp¡ A¡ buÅ rÓL$p¡Z_u 

k„Ns b¡ bpSy>Ap¡ A_¡ s¡dp„ kdprhóV$ M|Zp kp\¡ A¡L$ê$` lp¡e, sp¡ s¡ rÓL$p¡Zp¡ `fõ`f A¡L$ê$` 

lp¡e R>¡.

(2)	bp-bp-bp L$kp¡V$u : Å¡ A¡L$ rÓL$p¡Z_u ÓZ bpSy>Ap¡ A¡ buÅ rÓL$p¡Z_u ÓZ k„Ns bpSy>Ap¡ 

kp\¡ A¡L$ê$` lp¡e, sp¡ s¡ rÓL$p¡Zp¡ `fõ`f A¡L$ê$` lp¡e R>¡.

(3)	M|-bp-M| L$kp¡V$u : Å¡ A¡L$ rÓL$p¡Z_p b¡ M|ZpAp¡ A_¡ s¡dp„ kdprhóV$ bpSy> A¡ buÅ rÓL$p¡Z_u 

b¡ k„Ns bpSy>Ap¡ A_¡ s¡dp„ kdprhóV$ bpSy> kp\¡ A¡L$ê$` lp¡e, sp¡ s¡ b¡ rÓL$p¡Zp¡ `fõ`f A¡L$ê$` 

lp¡e R>¡.

(4)	M|-M|-bp L$kp¡V$u : Å¡ A¡L$ rÓL$p¡Z_p b¡ M|Zp A_¡ s¡dp„ kdprhóV$ _ lp¡e s¡ bpSy> A¡ buÅ 

rÓL$p¡Z_p k„Ns b¡ M|Zp A_¡ kdprhóV$ _ lp¡e s¡ k„Ns bpSy> kp\¡ A¡L$ê$` lp¡e, sp¡ s¡ b¡ 

rÓL$p¡Zp¡ `fõ`f A¡L$ê$` lp¡e R>¡.

(5)	L$Z®-cyÅ L$kp¡V$u : Å¡ A¡L$ L$pV$L$p¡Z rÓL$p¡Z_p¡ L$Z® A_¡ A¡L$ bpSy>, buÅ L$pV$L$p¡Z rÓL$p¡Z_p¡ 

L$Z® A_¡ k„Ns bpSy> kp\¡ A¡L$ê$` lp¡e, sp¡ s¡ b¡ rÓL$p¡Zp¡ `fõ`f A¡L$ê$` lp¡e R>¡.

bpSy>_u ApL©$rs Sy>Ap¡. D ABC A_¡ D ABD dp„, bpSy> 

AB kpdpÞe R>¡. bpSy> BC @ bpSy> BD R>¡. Ð A  kpdpÞe 

M|Zp¡ R>¡, `f„sy s¡ Ap`¡gu bpSy>Ap¡dp„ kdprhóV$ L$f¡gp¡ M|Zp¡ 

_\u. Apd A¡L$ rÓL$p¡Z_p ÓZ OV$L$p¡ buÅ rÓL$p¡Z_p k„Ns 

OV$L$p¡ kp\¡ A¡Lê$` lp¡hp R>sp„ rÓL$p¡Zp¡ A¡L$ê$` _\u. 

Apd A¡L$ rÓL$p¡Z_u b¡ bpSy>  A_¡ s¡dp„ kdprhóV$ _ lp¡e s¡hp¡ M|Zp¡, buÅ rÓL$p¡Z_p k„Ns OV$L$p¡ 

kp\¡ A¡L$ê$` lp¡hp R>sp„ s¡ b¡ rÓL$p¡Zp¡ A¡L$ê$` \i¡ S> A¡d L$lu iL$pe _l]. 

Ap Ýep_dp„ gCA¡ :

A¡L$ rÓL$p¡Z_u b¡ bpSy>Ap¡ A_¡ s¡dp„ kdprhóV$ _ lp¡e s¡hp¡ M|Zp¡ buÅ rÓL$p¡Z_p k„Ns OV$L$p¡ 

kp\¡ A¡L$ê$` lp¡e sp¡ s¡ rÓL$p¡Zp¡ A¡L$ê$` li¡ L¡$ ?  

A

3 k¡du

3 k¡du

4.5 k¡du
41° B

C

D
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NZ¡gy„ Dv$plfZ

Dv$p. (1)	 ApL©$rsdp„, c ABCD _u kdp_ bpSy>Ap¡ kdp_ 

r_ip_u hX¡$ bsphu R>¡. Ap ApL©$rsdp„ A¡L$ê$` 

M|Zp_u Å¡X$uAp¡ R>¡ L¡$ ? s¡ ip¡^p¡. 

DL¡$g	 ः	 D ABD A_¡ D CBD dp„, 

		  bpSy> AB @ bpSy> CB.....	 (Ap`¡gy„ R>¡.) 

		  bpSy> DA @ bpSy> DC....	(Ap`¡gy„ R>¡.) 

		  bpSy> BD kpdpÞe bpSy> R>¡. 

2«.	bpSy>_u ApL©$rsdp„, f¡M AD @ f¡M EC R>¡.

lÆ L$C dprlsu Ap`hp\u D ABD A_¡ 

D EBC M|M|bp  L$kp¡V$u\u A¡L$ê$` \i¡ ?

.....(A¡L$ê$`

rÓL$p¡Zp¡_p 

k„NsL$p¡Zp¡)

}

ÑÑÑ

DÑfk|rQ
dlphfpk„N°l 13.1    1. (i) bpM|bp, XWZ ↔ YWZ  (ii) L$Z®cyÅ  KJI ↔ LJI
(iii) bpbpbp HEG ↔ FGE 	 (iv) M|bpM| SMA ↔ OPT   (v) bpM|M| A\hp M|bpM| MTN ↔ STN
dlphfpk„N°l 13.2    1. (1) D MST @ D TBM - L$Z®cyÅ, bpSy> ST @ bpSy> MB,
Ð SMT @ Ð BTM, Ð STM @ Ð BMT	 (2) D PRQ @ D TRS - bpM|bp,
bpSy> PQ @ bpSy> TS, Ð RPQ @ Ð RTS, Ð PQR @ Ð TSR
(3) D DCH @ D DCF - bpM|M| A\hp M|bpM|, bpSy> HC @ bpSy> FC,
Ð HDC @ Ð FDC, bpSy> DH @ bpSy> DF, 	 2. (1) Ð ADB @ Ð CEB A_¡
Ð ABD @ Ð CBE A\hp Ð DAB @ Ð ECB A_¡ Ð ABD @ Ð CBE

\ Ð ABD @ Ð CBD

	 Ð ADB @ Ð CDB 

	 Ð BAD @ Ð BCD

\ D ABD @ D CBD ......... (bpbpbp

L$kp¡V$u\u)

dlphfpk„N°l 13.2

1. _uQ¡_p `¥L$u v$f¡L$ Å¡X$udp„ kfMu r_ip_u hX¡$ v$ip®h¡gp„ OV$L$p¡ A¡L$ê$` R>¡. v$f¡L$ Å¡X$udp„_p rÓL$p¡Zp¡,

rifp¡tbvy$_u L$C k„Nssp A_¡ L$C L$kp¡V$u\u A¡L$ê$` R>¡ s¡ gMp¡. v$f¡L$ Å¡X$udp„_p rÓL$p¡Zp¡_p bpL$u_p

k„Ns A¡L$ê$` OV$L$p¡ gMp¡.

A

B

C

D

B

S T

M
P

Q

R

S

T

C

D

H

F

A
B

C

D

E

(1) (2) (3)
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epv$ L$fuA¡.

L$p¡C ìe[¼s b¸„L$, `s`¡Y$u hN¡f¡ k„õ\pAp¡ `pk¡\u Å¡Csu fL$d r_ròs L$f¡gp„ ìepS> v$f¡ L$fS> (gpµ_) ê$`¡ 

g¡ R>¡ A_¡ L¡$V$gp„L$ kde bpv$ s¡ fL$d `pR>u Ap`¡ R>¡. s¡ fL$d DR>u_u g¡hp bv$g L¡$V$guL$ h^y fL$d v$f hj£ 

dl¡_spÏ„ sfuL¡$ Q|L$h¡ R>¡. s¡_¡ ìepS> L$l¡ R>¡. ìepS> ip¡^hp_y„ k|Ó  I = 
PNR

100
 Ap`Z¡ iu¿ep R>uA¡. Ap   

k|Ódp„ I = ìepS>, P = dyØg, N = dyv$s (hj®dp„) A_¡ R = v$.h.v$.k¢. ìepS>_p¡ v$f lp¡e R>¡. 

ÅZu gCA¡.

Q¾$h©qÙ ìepS> (Compound interest)

\p`Z A\hp gp¸_ (L$fS>) `f bƒL$ Q¾$h©qÙ ìepS> NZ¡ R>¡. s¡ ip dpV¡$ A_¡ L¡$hu fus¡ s¡ Ap`Z¡ iuMuA¡.

rirnL$p : 	 kÄS>_fph¡ A¡L$ b¸„L$dp„\u v$.h.v$.k¢.10 _p v$f¡ 1 hj® `R>u `pR>p Q|L$hhp_u ifs¡ 10,000 

ê$r`ep L$fS> gu^y„. sp¡ hj® `yê„$ \sp„ s¡dZ¡ ìepS> kp\¡ L¡$V$gu fL$d Q|L$hhu `X$i¡ ? 

rhÛp\}	 :	 Al] P = 10,000 ê$r`ep ; R = 10; N = 1 hj®.

		  I = 
PNR

100
 = 10000 10 1

100

´ ´  = 1000 ê$r`ep. 

		  \ kÄS>_fph¡ hj® `yê„$ \sp„ ìepS> kp\¡ 10,000 + 1000 = 11,000 fL$d Q|L$hhu `X$i¡. 

rhÛp\} : 	 `Z ¼epf¡L$ L$fS>v$pf hj®_p A„s¡ ìepS>_u fL$d `Z cfu iL¡$ _l] sp¡  ? 

rirnL$p : 	 b¸„L$ v$f¡L$ hj®_p A„s¡ ìepS>_u NZsfu L$f¡ R>¡. v$f hj£ L$fS>v$pf¡ s¡_u ìepS>_u fL$d bƒL$dp„ cfhu 

s¡hu A`¡np L$f¡ R>¡. L$fS>v$pf `l¡gp„ hj£ ìepS> cf¡ _ql, sp¡ bƒL$ buÅ hj£ dyØg A_¡ `l¡gp„ 

hj®_y„ ìepS> dmu_¡ \su Ly$g fL$d_¡ L$fS> NZ¡ R>¡. A¡V$g¡ dyØg A_¡ ìepS> dmu_¡ \su "fpi' 

A¡ S> buÅ hj£ dyØg dp_u_¡ ìepS>_u NZsfu L$f¡ R>¡. Apd buÅ hj£ ìepS>_u NZsfu L$fsu 

hMs¡ dyØg_u fL$d `l¡gp„ hj®_u fpi S>¡V$gu lp¡e R>¡. Ap fus¡ L$f¡gu ìepS>_u NZsfu_¡ Q¾$h©qÙ 

ìepS> L$l¡ R>¡.  

rhÛp\} : 	 kÄS>_fph¡ L$fS> a¡X$hp_u dyv$s lSy> A¡L$ hj® h^pfu sp¡ ? 

rirnL$p : 	 sp¡ buÅ hj® dpV¡$ 11,000 ê$r`ep dyØg dp_u_¡ s¡_p `f ìepS> A_¡ fpi L$pY$hu `X$i¡. 

rhÛp\} :	 s¡ dpV¡$ `l¡gp„_p ^p¡fZdp„ iuM¡gp¡ 
fpi
dyØg = 110

100
 Ap NyZp¡Ñf hp`fuA¡ sp¡ Qpgi¡ _¡ ? 

14 Q¾$h©qÙ ìepS> 



89

rirnL$p :	 S>ê$f Qpgi¡ ! v$f¡L$ hj® dpV¡$ 
fpi
dyØg Ap NyZp¡Ñf AQm R>¡. Q¾$h©qÙ ìepS>_u NZsfu L$fsu 

hMs¡ v$f¡L$ hj£ `pR>gp„ hj®_u fpi A¡ `R>u_p hj®_u dyØg b_¡ R>¡. A¡V$g¡ ìepS>_¡ bv$g¡ fpi 

L$pY$hu kl¡gu `X¡$ R>¡. ^pfp¡ L¡$, `l¡gp„ hj®_¡ A„s¡ fpi A1, buÅ hj®_¡ A„s¡ fpi A2, ÓuÅ 

hj®_¡ A„s¡ fpi A3 A¡d gMuA¡.  

 	 `l¡gp„ hj® dyØg P lsu. 

	 \ A

P
1  = 

110

100  \ A1 = P ´ 
110

100  

	 buÅ hj®¡ fpi L$pY$hp dpV¡$  

	 \ A

A
2

1

 = 
110

100  \ A2 = A1 ´ 
110

100  = P ´ 
110

100  ´ 
110

100  

rhÛp\} :	 `R>u ÓuÅ hj®_u fpi A3 L$pY$hp dpV¡$,  

			  \ A

A
3

2

 = 
110

100  \ A3 = A2 ´ 
110

100  = P ´ 
110

100  ´ 
110

100  ´ 
110

100  

rirnL$p :	 ipåbpi ! Ap Q¾$h©qÙ ìepS>¡ \su fpi ip¡^hp_y„ k|Ó S> R>¡. Al]  
110

100  A¡ 1 ê$r`ep_u 1  

		  hj®_p A„s¡ \su fpi R>¡. S>¡V$gp hj®_u fpi L$pY$hu lp¡e s¡V$gu hpf dyØg_¡ Ap NyZp¡Ñf hX¡$  

		  NyZhy„.  

rhÛp\} :	 A¡V$g¡ `l¡gp hj®_¡ A„s¡
fpi
dyØg Ap NyZp¡Ñf M R>¡ A_¡ dyØg P R>¡ A¡hy„ dp_uA¡. sp¡ hj®_¡ 

A„s¡ fpi P ´ M, buÅ hj®_¡ A„s¡ fpi P ´ M2, ÓuÅ hj®_¡ A„s¡ fpi P ´ M3 \pe R>¡. Ap 

fus¡ L¡$V$gp„ `Z hj®_u fpi L$pY$u iL$pe R>¡.

rirnL$p :	 bfpbf ! v$.h.v$.k¢. ìepS>_p¡ v$f R lp¡e sp¡, 

		  \	1 ê$r`ep_u 1 hj®_u fpi = 1 ´ M = 1 ´ 100 + R

100
 = 1 ´ 1��

�
�

�
�
�

R

100
 \i¡. 

		  \	P ê$r`ep_u 1 hj®_u fpi  = P ´ 100 + R

100
 = P ´ 1��

�
�

�
�
�

R

100
 

		  \	dyØg P, ìepS>_p¡ v$.h.v$.k¢. R A_¡ dyv$s N hj® lp¡e sp¡, 

		  N hj® `R>u_¡ fpi, A = P ´ 100

100

��
�
�

�
�
�

R
N

 = P 1
100

��
�
�

�
�
�

R
N

NZ¡gy„ Dv$plfZ

Dv$p. (1)	 4000 ê$r`ep_y„ 3 hj®_y„ v$.h.v$.k¢. 12
1

2  v$f¡ Q¾$h©qÙ ìepS> L¡$V$gy„ ? 

DL¡$g	 	 ः	 Al], P = 4000 ê$r`ep; R = 12
1

2 %; N = 3 hj®.
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			   A 	=  P 1
100

��
�
�

�
�
�

R
N

 = P 1
12 5

100

3

��
�
�

�
�
�

.

	

				    = 4000 1
3

��
�
�

�
�
�

125

1000
 	

A = 4000 
1125

1000
�
�
�

�
�
�

3

	 = 4000 9

8

3
�
�
�

�
�
�  	

  = 5695.31 ê$r`ep.

		  \ ÓZ hj®_y„ Q¾$h©qÙ ìepS> (I) 	= fpi - dyØg 

					     = 5695.31 - 4000	= 1695.31 ê$r`ep.

dlphfpk„N°l 14.1

1. _uQ¡_p Dv$plfZp¡dp„ Q¾$h©qÙ ìepS>¡ \su fpi A_¡ Q¾$h©qÙ ìepS> ip¡^p¡. 

A.¾$. dyØg (ê$r`ep) v$f (v$.h.v$.k¢.) dyv$s (hj®)

1 2000 5 2
2 5000 8 3
3 4000 7.5 2

2.	 kduffph¡ A¡L$ `s`¡Y$udp„\u v$.h.v$.k¢.12 _p v$f¡ 3 hj® dpV¡$ 12,500 ê$r`ep_y„ L$fS> gu^y„. sp¡ ÓuÅ 

hj®_¡ A„s¡ Q¾$h©qÙ ìepS> NZsfu\u Ly$g L¡$V$gp ê$r`ep Q|L$hhp `X$i¡ ?

3. igpL$pA¡ ìehkpe iê$ L$fhp dpV¡$ v$.h.v$.k¢. 10
1

2  _p v$f¡ 8000 ê$r`ep L$fS> `¡V¡$ gu^p„. 2 hj®¯ `R>u 

L$fS> Q|L$hsu hMs¡ Q¾$h©qÙ ìepS> L¡$V$g„y \i¡ ?

Ap Ýep_dp„ gCA¡ :

1.	 L¡$V$gp„L$ Apr\®L$ ìehlpfdp„ v$f R> drl_¡ ìepS>_u NZsfu L$fhpdp„ Aph¡ R>¡. N hj® dyv$s A_¡ 
ìepS>_p¡ v$f R lp¡e sp¡ R> dprkL$ (A^® hprj®L$) ìepS> NZsfudp„ Ap`¡gu dyØg dpV¡$ ìepS>_p¡ 

v$f 
R

2
 g¡hpdp„ Aph¡ R>¡. N hj® dpV¡$, R> drl_p_p 2N V$à`p \pe R>¡ s¡ Ýep_dp„ gC ìepS>_u 

NZsfu L$fhpdp„ Aph¡ R>¡. 

2.	 A_¡L$ rhÑ k„õ\p dprkL$ ìepS> NZsfu L$fu_¡ Q¾$h©qÙ ìepS> L$pY¡$ R>¡ Ðepf¡ ìepS>_p¡ dprkL$ v$f 
R

12
 A_¡ Ly$g drl_pAp¡ S>¡V$gu dyv$s 12 × N V$à`p gC_¡ ìepS>_u NZsfu L$f¡ R>¡.  

3.	 ApS>L$pg b¸„L$ ìepS>_u NZsfu v¥$r_L$ L$fu_¡ Q¾$h©[Ý^ ìepS> L$pY¡$ R>¡. 

D`¾$d : 	 sdpfp _ÆL$_u b¸„L$dp„ S>C_¡ Ðep„ Qpgsu rhrh^ ep¡S>_pAp¡_u dprlsu d¡mhp¡. s¡ ep¡S>_p_p„ 

ìepS>_p„ v$f_p¡ L$p¡W$p¡ b_phu_¡ hN®dp„ gNphp¡
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ÅZu gCA¡.

Q¾$h©qÙ ìepS>_p k|Ó_y„ D`ep¡S>_ (Application of formula for compound interest)

Q¾$h©qÙ ìepS>¡ fpi ip¡^hp_p k|Ó_p¡ D`ep¡N fp¡Æ„v$p Æh_dp„ A_¡L$ n¡Ó¡ \pe R>¡. S>¡d L¡$ gp¡L$k„¿ep h^pfp¡, 

A¡L$pv$ hpl__u v$f hj£ Ap¡R>u \su qL„$ds hN¡f¡. 

A¡L$pv$ hõsy L¡$V$gp¡L$ kde hp`fu_¡ `R>u h¢Qhp\u s¡_u qL„$ds Mfuv$u_u qL„$ds L$fsp„ Ap¡R>u \pe R>¡. Ap¡R>u 

\su Ap qL„$ds_¡ Okpf_u qL„$ds (depreciation) L$l¡ R>¡. 

qL„$dsdp„ \sp¡ Ap Okpfp¡ r_ròs kdedp„ A_¡ r_ròs v$f¡ \pe R>¡. v$p.s.e„Ó_u qL„$ds v$f hj£ r_ròs v$f¡ 

Ap¡R>u \su Åe R>¡. L¡$V$gp„ kde `R>u, qL„$ds L¡$V$gu Ap¡R>u \C s¡ ip¡^hp dpV¡$ Q¾$h©qÙ ìepS>_p k|Ó_p¡ D`ep¡N 

\pe R>¡. 

Ap qL„$ds ip¡^hp dpV¡$ Okpfp_p¡ v$f Mbf lp¡hp¡ Å¡CA¡. hõsy_u qL„$ds Ap¡R>u \su lp¡hp\u Okpfp_p¡ v$f R 

F>Z g¡hpdp„ Aph¡ R>¡. 

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 A¡L$ il¡f_u gp¡L$k„¿ep v$fhj£ 8% _p Q¾$h©qÙ v$f¡ h^¡ R>¡. 2010_u kpgdp„ s¡ il¡f_u gp¡L$k„¿ep 

2,50,000 lp¡e sp¡ 2012dp„ s¡ il¡f_u gp¡L$k„¿ep L¡$V$gu li¡ ?

DL¡$g	 ः	 Al], P = 2010_u gp¡L$k„¿ep = 2,50,000

			    A = 2012_u gp¡L$k„¿ep; 
			    R = gp¡L$k„¿ep h^pfp_p¡ v$f = v$f hj£ 8%
			    N = 2 hj® 

		  A = 2012_u kpgdp„ 2 hj®_u il¡f_u gp¡L$k„¿ep 

		  A = P ´ 1
100

��
�
�

�
�
�

R
N

  =  250000 ´ 1
8

100

2

��
�
�

�
�
�

				    = 250000 ´ 108

100

2
�
�
�

�
�
�

				    = 250000 ´ 108

100
�
�
�

�
�
�  ´ 108

100
�
�
�

�
�
�

				    = 2,91,600.

			   \  2012dp„ il¡f_u gp¡L$k„¿ep 2,91,600 li¡.  
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Dv$p. (2)	 f¡lp_pA¡ A¡L$ õazV$f 2015_u kpgdp„ 60,000 ê$r`epdp„ h¢Qpsy„ gu^y„. Okpfp_p¡ v$f v$.h.v$.k¢. 

20% lp¡e sp¡ 2 hj® `R>u s¡_p õLy$V$f_u qL„$ds L¡$V$gu \i¡ ? 

DL¡$g	 ः	 Al],	 P = 60000 ê$r`ep 			   A = 2 hj® `R>u_u qL„$ds  
			   R = Okpfp_p¡ v$f = -20 % v$f hj£ 	 N = 2 hj® 

			   A = 2 hj® `R>u_u qL„$ds 

		  A = P ´ 1
100

��
�
�

�
�
�

R
N

  	 	 = 60000 ´ 4

5

2
�
�
�

�
�
�

		     = 60000 ´ 1
20

100

2

�
��

�
�

�
�
� 	 	 = 60000 ´ 4

5
 ´ 4

5

			   = 60000 ´ 1
1

5

2

��
�
�

�
�
� 	 A = 38400 ê$r`ep.

		  \ b¡ hj® `R>u f¡lp_p_p õLy$V$f_u qL„$ds 38,400 ê$. \i¡.

		  Q¾$h©qÙ `ÙrsA¡ ìepS>_u NZsfu L$fhp_p k|Ódp„ A, P, N, R Ap Qpf bpbsp¡ R>¡ s¡dp„\u 

L$p¡C`Z ÓZ bpbsp¡ Ap`u lp¡e sp¡ Qp¡\u bpbs ip¡^u iL$pe R>¡.

Dv$p. (3)	 A¡L$ fL$d_u v$.h.v$.k¢.10 _p v$f¡ 3 hj®_u Q¾$h©qÙ ìepS>¡ \su fpi 6,655 ê$r`ep \pe R>¡. sp¡ 

s¡ fL$d ip¡^p¡.

DL¡$g	 ः	 Al], A = 6655 ê$r`ep; R = v$.h.v$.k¢.10; N = 3 hj®.

		     		     A = P ´ 1
100

��
�
�

�
�
�

R
N

 

			   \ 6655 = P ´ 1
10

100

3

��
�
�

�
�
� 	 = P ´ 

110

100

3
�
�
�

�
�
�  	 = P ´ 11

10

3
�
�
�

�
�
�

			   \ 	P = 6655 10

11 11 11

3´
´ ´

 	 \ P = 5 ´ 103 =  5000

			   \ s¡ fL$d 5000 ê$. lsu.

Dv$p. (4)	 v$.h.v$.k¢ 10 _p v$f¡ 9,000 ê$r`ep_y„ L¡$V$gp„ hj®_y„ Q¾$h©qÙ ìepS> 1,890 ê$r`ep \i¡ ? 

DL¡$g	 	 ः	 Al], R = 10; P = 9000; Q¾$h©qÙ ìepS> = 1890 

			   kp¥ â\d Q¾$h©qÙ ìepS>¡ \su fpi (A) ip¡^uA¡.

			    A = P + I 	 = 9000 + 1890 	 = 10890

			   Q¾$h©qÙ ìepS>¡ \su fpi_y„ k|Ó gMu s¡dp„ Ap`¡gu qL„$ds d|L$sp„.

			   A = 10890 = P ´ 1
100

��
�
�

�
�
�

R
N

 = 9000 1
10

100
��

�
�

�
�
�

N

 = 9000
11

10
�
�
�

�
�
�

N
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\ 11

10
�
�
�

�
�
�

N

= 
10890

9000
 = 121

100
\  

11

10
�
�
�

�
�
�

N

= 121

100
 \  N =  2

\ 2 hj®_y„ Q¾$h©qÙ ìepS> 1,890 ê$r`ep \i¡.

dlphfpk„N°l 14.2

1. A¡L$ agpeApµhf b°uS>_p bp„^L$pd dpV¡$ iê$Apsdp„ 320 dS|>f lsp„. v$f hj£ 25% dS|>f h^pfhpdp„

Apìep sp¡ b¡ hj® `R>u s¡ L$pd `f L¡$V$gp„ dS|>f li¡ ?

2. A¡L$ cfhpX$ `pk¡ iê$Apsdp„ 200 O¢V$p lsp. v$f hj£ s¡d_u k„¿epdp„ 10%_p¡ h^pfp¡ \sp¡ lp¡e sp¡

2 hj®_¡ A„s¡ s¡_u `pk¡ L¡$V$gp„ O¢V$p li¡ ?

3. A¡L$ S>„Ngdp„ 40,000 h©np¡ R>¡. v$f hj£ s¡dp„ 5%_p v$f¡ h©qÙ L$fhp_y„ Ýe¡e _½$u L$fhpdp„ Apìey„ sp¡

3 hj®_¡ A„s¡ S>„Ngdp„ h©np¡_u k„¿ep L¡$V$gu li¡ ?

4. A¡L$ diu_ 2,50,000 ê$r`epdp„ Mfuv$u L$ey¯ ls„y. Okpfp_p¡ v$f ârshj® 10% lp¡e sp¡ b¡ hj® `R>u

diu__u qL„$ds s¡_u Mfuv$u qL„$ds L$fsp„ L¡$V$gp„ ê$r`ep OV$i¡ ?

5. A¡L$ dyØg_u v$.h.v$.k¢. 16 _p v$f¡ Q¾$h©qÙ ìepS>¡ \su fpi 4,036.80 ê$r`ep R>¡. sp¡ 2 hj®_y„ Q¾$h©qÙ

ìepS> L¡$V$gy„ \i¡ ?

6. 15,000 ê$r`ep Q¾$h©qÙ ìepS>¡ v$.h.v$.k¢. 12_p v$f¡ L$fS> `¡V¡$ gu^p„ 3 hj® `R>u L$fS> Q|L$hsu hMs¡

Ly$g L¡$V$gp ê$r`ep Ap`hp `X$i¡ ?

7. v$.h.v$.k¢.18_p v$f¡ Q¾$h©qÙ ìepS>¡ A¡L$ dyØg_u 2 hj®_u fpi 13,924 ê$r`ep \C sp¡ dyØg L¡$V$gu

li¡ ?

8. il¡f_p A¡L$ D`_Nf_u gp¡L$k„¿ep r_ròs v$f¡ h^¡ R>¡. s¡ D`_Nf_u ApS>_u A_¡ b¡ hfk `R>u_u

gp¡L$k„¿ep A_y¾$d¡ 16,000 A_¡ 17,640 lp¡e sp¡ gp¡L$k„¿epdp„ \e¡gp„ h^pfp_p¡ v$f ip¡^p¡.

9. 700 ê$r`ep_u v$.h.v$.k¢. 10_p v$f¡ L¡$V$gp hj®dp„ fpi 847 ê$r`ep \i¡ ?

10. v$.h.v$.k¢. 8_p v$f¡ 20,000 ê$r`ep_y„ 2 hj®_y„ kpvy„$ ìepS> A_¡ Q¾$h©qÙ ìepS> hÃQ¡_p¡ saphs ip¡^p¡.
ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 14.1	 1.  (1) ` 2205, ` 205 (2) ` 6,298.56, ` 1,298.56
(3) ` 4,622.50, ` 622.50 2. ` 17,561.60 3. ` 1,768.20
dlphfpk„N°l 14.2	 1. 500 dS|>f 2. 242 O¢V$p 3. 46,305 h©np¡

4. ` 47,500 5. ` 1,036.80	    6. ` 21,073.92 7. ` 10,000
8. v$.h.v$.k¢. 5 9. 2 hj®dp„ 10. ` 128
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epv$ L$fuA¡.

	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$, b„^ blzcyÅL©$rs_u (blzL$p¡Z_u) bpSy>Ap¡ k¡[ÞV$duV$f, duV$f, qL$gp¡ duV$f 

Ap A¡L$ddp„ Ap`u lp¡e sp¡ s¡_p n¡Óag A_y¾$d¡ Qp¡k¡du, Qp¡du, Qp¡qL$du Ap A¡L$ddp„ gMpe R>¡. L$pfZ 

n¡Óam Qp¡fk hX¡$ d`pe R>¡.  
(1) Qp¡fk_y„ n¡Óam = bpSy>2 (2) g„bQp¡fk_y„ n¡Óam = g„bpC ´ `lp¡mpC 

(3) L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam 
    = 1

2
 ´ L$pV$M|Zp¡ b_phsu bpSy>Ap¡_u 

	       g„bpC_p¡ NyZpL$pf

(4) rÓL$p¡Z_y„ n¡Óam = 1

2
 ´  `pep¡ ´ KQpC

ÅZu gCA¡.

kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam (Area of a parallelogram) 

L©$rs : 

· 	 A¡L$ L$pNm `f `|fsp¡ dp¡V$p¡ kdp„sfcyS> 

QsyóL$p¡Z ABCD v$p¡fp¡. A tbvy$dp„\u bpSy> `f 

BC `f g„b AE v$p¡fp¡. D AEB Ap L$pV$L$p¡Z 

rÓL$p¡Z L$p`p¡ A_¡ s¡_¡ kfL$phu_¡ ApL©$rs 

buÆdp„ v$ip®ìep âdpZ¡ c  ABCD _p bpL$u_p 

cpN kp\¡ Å¡X$u v$p¡. Ap fus¡ s¥epf \su ApL©$rs 

g„bQp¡fk_u R>¡ s¡ Ýep_dp„ gp¡. 

·	 kdp„sfcyS> QsyóL$p¡Zdp„\u S> Ap g„bQp¡fk s¥epf \ep¡ R>¡, s¡\u s¡ bÞ_¡_p n¡Óam kdp_ R>¡.

·	 kdp„sfcyS> QsyóL$p¡Z_p¡ `pep¡ A¡V$g¡ g„bQp¡fk_u A¡L$ bpSy> (g„bpC) A_¡ KQpC A¡V$g¡ g„bQp¡fk_u 

buÆ bpSy> (`lp¡mpC) R>¡. 

\ kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam = `pep¡ ´ KQpC

A

B C

D

E

A

E
(B)

(A)

C

D

E

15 n¡Óam 
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Ýep_dp„ gp¡ L¡$, kdp„sfcyS> QsyóL$p¡Z_u kdp„sf bpSy>Ap¡ `¥L$u A¡L$ bpSy> `pep¡ dp_uA¡ sp¡ kdp„sfbpSy>Ap¡ 

hÃQ¡_y„ A„sf A¡ s¡ QsyóL$p¡Z_p `pep_u k„Ns KQpC lp¡e R>¡.

c ABCD kdp„sfcyS> QsyóL$p¡Z R>¡. 

f¡M DP ^ bpSy> BC, f¡M AR ^ bpSy> BC. bpSy> 

BC `pep¡ gBA¡ sp¡ KQpC = l(AR) = l(DP) = h. 

Å¡ f¡M CQ ^ bpSy> AB A_¡ AB  bpSy> `pep¡ g¡sp„ s¡ 

`pep_u k„Ns KQpC  l(QC) = k R>¡. 

\ A( c  ABCD) = l(BC) ´ h = l(AB) ´ k.

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_p¡ `pep¡ 8 k¡du A_¡ KQpC 5 k¡du lp¡e sp¡ s¡ QsyóL$p¡Z_y„ n¡Óam 

L¡$V$gy„ ?

DL¡$g	 ः	 kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam	 = `pep¡ ´ KQpC = 8 ´ 5	

			   = 40  

	 \	kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam	 = 40 Qp¡k¡du

Dv$p. (2)	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam 112 Qp¡k¡du R>¡. s¡_p¡ `pep¡ 10 k¡du lp¡e sp¡ s¡_u KQpC 

ip¡^p¡. 

DL¡$g	 ः	 kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam = `pep¡ ´ KQpC	

	 \		 112 = 10 ´ KQpC	 \ 112

10
 = KQpC

	 \	kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam 11.2 k¡du 

dlphfpk„N°l 15.1

1.	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_p¡ `pep¡ 18 k¡du A_¡ KQpC 11 k¡du R>¡. sp¡ s¡ n¡Óam ip¡^p¡.

2.	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam 29.6 Qp¡k¡du A_¡ `pep¡ 8 k¡du R>¡. sp¡ s¡_u KQpC ip¡^p¡. 

3.	 A¡L$ kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam 83.2 Qp¡k¡du s¡_u KQpC 6.4 k¡du R>¡. sp¡ s¡_p„ `pep_u g„bpC 
L¡$V$gu li¡ ?

A

P

h k

B

Q

CR

D

S
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kdcyS> QsyóL$p¡Z_„y„ n¡Óam (Area of a rhombus)

L©$rs :		  ApL©$rsdp„ v$ip®ìep âdpZ¡ A¡L$ kdcyS> 

QsyóL$p¡Z v$p¡fp¡. Ap`Z¡ ÅZuA¡ R>uA¡ 

L¡$ kdcyS> QsyóL$p¡Z_p rhL$Z® `fõ`f 

g„bvy$cpS>L$ lp¡e R>¡. 

	 ^pfp¡ L¡$, l(AC) = d1 A_¡ l(BD) = d2

	 c ABCD A¡ kdcyS> QsyóL$p¡Z R>¡. s¡_p rhL$Zp£ P tbvy$dp„ R>¡v¡$ R>¡. s¡\u Ap`Z_¡ Qpf 

A¡L$ê$` L$pV$L$p¡Z rÓL$p¡Z dm¡ R>¡. v$f¡L$ L$pV$L$p¡Z rÓL$p¡Z_u bpSy>Ap¡  
1

2  l(AC) A_¡ 1

2
 l(BD) 

S>¡V$gu R>¡. Qpf¡e rÓL$p¡Z_p n¡Óam kdp_ R>¡.

	 l(AP) = l(PC) = 1

2
 l(AC) = d1

2
, 

	 s¡dS>, l(BP) = l(PD) = 1

2
 l(BD) = d2

2
 

	 \  kdcyS> QsyóL$p¡Z ABCD _y„ n¡Óam	= 4 ´ A(D APB) 

			   = 4 ´ 1

2
 ´ l(AP) ´ l(BP) 

			   = 2 ´ d1

2
 ´ d2

2

			   = 
1

2
 ´ d1 ´ d2

             
\ kdcyS> QsyóL$p¡Z_y„ n¡Óam = 1

2
 ´ rhL$Zp£_u g„bpC_p¡ NyZpL$pf 

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1)	 A¡L$ kdcyS> QsyóL$p¡Z_p b¡ rhL$Zp£_u g„bpC A_y¾$d¡ 11.2 k¡du A_¡ 7.5 k¡du R>¡ sp¡ s¡_y„ 

n¡Óam ip¡^p¡. 

DL¡$g 	 ः	 kdcyS> QsyóL$p¡Z_y„ n¡Óam	= 
1

2
 ´ rhL$Zp£_u g„bpC_p¡ NyZpL$pf 

				    = 
1

2
 ´ 11 2

1

.  ´ 7 5

1

.  = 5.6 ´ 7.5		

				    = 42 Qp¡k¡du.

A
I

B

II
C

III

D

IV
P
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Dv$p. (2)	 A¡L$ kdcyS> QsyóL$p¡Z_y„ n¡Óam 96 Qp¡k¡du R>¡ s¡_p¡ A¡L$ rhL$Z® 12 k¡du R>¡ sp¡ s¡ QsyóL$p¡Z_u 

g„bpC ip¡^p¡. 

	  	 kdcyS> QsyóL$p¡Z_y„ n¡Óam = 
1

2
 ´ rhL$Zp£_u g„bpC_p¡ NyZpL$pf 

		  \ 		  96	 = 
1

2
 ´ 12 ´ l(AC)  = 6 ´ l(AC)

		  \ 		  l(AC)	 = 16 

		  ^pfp¡ L¡$ rhL$Zp£_y„ R>¡v$_tbvy$ E R>¡. kdcyS> QsyóL$p¡Z_p rhL$Zp£ `fõ`f L$pV$M|Z¡ vycpN¡ R>¡. 

		  \ D ADE dp„, mÐE = 90°,

		  l(DE) = 1

2
l(DB) = 1

2
 ´ 12 = 6; 	 l(AE) = 1

2
l(AC) = 1

2
 ´ 16 = 8

		  `pe\pNp¡fk_p âd¡e A_ykpf,

		       l(AD)2 = l(AE)2 + l(DE)2 = 82 + 62	
						         = 64 + 36 = 100
		  \ l(AD) = 10	

		  \ kdcyS> QsyóL$p¡Z_u v$f¡L$ bpSy>_u g„bpC 10 k¡du.

dlphfpk„N°l 15.2

1.	 A¡L$ kdcyS> QsyóL$p¡Z_p b¡ rhL$Zp£_u g„bpC 15 k¡du A_¡ 24 k¡du R>¡ sp¡ s¡_y„ n¡Óam ip¡^p¡. 

2. 	 A¡L$ kdcyS> QsyóL$p¡Z_p b¡ rhL$Zp£_u g„bpC A_y¾$d¡ 16.5 k¡du A_¡ 14.2 k¡du R>¡ sp¡ s¡ QsyóL$p¡Z_y„ 

n¡Óam ip¡^p¡.

3.	 A¡L$ kdcyS> QsyóL$p¡Z_u `qfrdrs 100 k¡„du A_¡ A¡L$ rhL$Z®_u g„bpC 48 k¡du R>¡ sp¡ QsyóL$p¡Z_y„ 

n¡Óam ip¡^p¡.

4«.	A¡L$ kdcyS> QsyóL$p¡Z_p¡ A¡L$ rhL$Z® 30 k¡du R>¡. s¡ QsyóL$p¡Z_y„ n¡Óam 240 Qp¡k¡du R>¡. sp¡ s¡_u 

`qfrdrs ip¡^p¡.

DL¡$g	 :	 ^pfp¡ L¡$,  c ABCD A¡ kdcyS> QsyóL$p¡Z R>¡. 

s¡_p rhL$Z® BD_u g„bpC 12 k¡du R>¡ A_¡ 

n¡Óam 96 Qp¡k¡du R>¡ s¡ `f\u â\d L$Z®        

AC_u g„bpC ip¡^uA¡.

A

B

C

D

E
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kdg„b QsyóL$p¡Z_y„ n¡Óam (Area of a trapezium)

L©$rs :	 f¡M AB || f¡M DC lp¡e s¡hp¡ A¡L$ kdg„b QsyóL$p¡Z c  ABCD L$pNm `f v$p¡fp¡.

	 f¡M AP ^ bpSy> DC A_¡ 

	 f¡M BQ ^ bpSy> DC v$p¡fp¡. 

	 l(AP) = l(BQ) = h ^pfuA¡. 

	 kdg„b QsyóL$p¡Z_u KQpC h, A¡V$g¡ S> s¡_u kdp„sf f¡MpAp¡ hÃQ¡_y„ A„sf. 

	 g„b v$p¡fhp\u ABCD _y„ ÓZ n¡Ódp„ rhcpS>_ \ey„ s¡ `¥L$u DAPD A_¡ DBQC L$pV$L$p¡Z rÓL$p¡Z 
	 R>¡. ABQP g„bQp¡fk R>¡. tbvy$ P A_¡ Q A¡ f¡M DC `f R>¡. 
	 kdg„b QsyóL$p¡Z ABCD _y„ n¡Óam 

		  = A(D APD) + A( c ABQP) + A(D BQC)

		  = 
1

2
 ´ l(DP) ´ h + l(PQ) ´ h + 1

2
  l(QC) ´ h

		  = h [
1

2
 l(DP) + l(PQ) + 1

2
 l(QC)]

		  = 
1

2
 ´ h [l(DP) + 2l(PQ) + l(QC)]

		  = 1

2
 ´ h [l(DP) + l(PQ) + l(AB) + l(QC)] ... 

\
 l(PQ) = l(AB)

		  = 1

2
 ´ h [l(DP) + l(PQ) + l(QC) + l(AB)]

		  = 1

2
 ´ h [l(DC) + l(AB)]

		  A( c ABCD)= 
1

2  (kdp„sf bpSy>Ap¡_u g„bpC_p¡ kfhpmp¡) ´ h

		    \ kdg„b QsyóL$p¡Z_y„ n¡Óam = 
1

2
 ´ kdp„sf bpSy>Ap¡_u g„bpC_p¡ kfhpmp¡ ´ KQpC 

NZ¡gy„ Dv$plfZ

Dv$p. (1) 	A¡L$ kdg„b QsyóL$p¡Z_u k„dyM bpSy>Ap¡_u A¡L$ Å¡X$u 

`fõ`f kdp„sf R>¡. s¡ bpSy>Ap¡ hÃQ¡_y„ A„sf 6 k¡du 

R>¡. kdp„sf bpSy>Ap¡_u g„bpC A_y¾$d¡ 7 k¡du A_¡           

8 k¡du R>¡ sp¡ s¡ QsyóL$p¡Z_y„ n¡Óam ip¡^p¡. 

A

P

B

Q CD

7 k¡du

6 k¡du

8 k¡du
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DL¡$g	 :	 kdp„sf cyÅAp¡ hÃQ¡_y„ A„sf = kdg„b QsyóL$p¡Z_u KQpC = 6 k¡du

		  kdg„b QsyóL$p¡Z_y„y n¡Óam = 
1

2
 (kdp„sf bpSy>Ap¡_u g„bpC_p¡ kfhpmp¡) ´ KQpC 

				   = 1

2
 (7 + 8) ´ 6 = 45 Qp¡k¡du

dlphfpk„N°l 15.3

1.	 QsyóL$p¡Z ABCD dp„ l(AB) = 13 k¡du,  

	 l(DC) = 9 k¡du, l(AD) = 8 k¡du,  

	 sp¡ c ABCD _y„ n¡Óam ip¡^p¡. 

2. 	 A¡L$ kdg„b QsyóL$p¡Z_u bpSy>Ap¡_u g„bpC A_y¾$d¡ 8.5 k¡du A_¡ 11.5 k¡du R>¡. s¡_u KQpC 

4.2 k¡du R>¡. sp¡ s¡ QsyóL$p¡Z_y„ n¡Óam ip¡^p¡.

3«.	 c PQRS A¡ kdqÜcyS> kdg„b QsyóL$p¡Z 

R>¡. l(PQ) = 7 k¡du, 

	 f¡M PM ^ bpSy> SR, l(SM) = 3 k¡du, 

kdp„sf bpSy>Ap¡ hÃQ¡_y„ A„sf 4 k¡du R>¡. 

sp¡ c PQRS _y„ n¡Óam ip¡^p¡. 

ÅZu gCA¡.

rÓL$p¡Z_y„ n¡Óam (Area of a Triangle)

	 rÓL$p¡Z_„y„ n¡Óam  = 
1

2
  `pep¡  ´ KQpC A¡ Ap`Z¡ ÅZuA¡ R>uA¡. 

	 lh¡ rÓL$p¡Z_u KQpC Ap`u _ lp¡e `f„sy ÓZ¡ bpSy>Ap¡_u g„bpC Ap`u lp¡e sp¡ s¡ rÓL$p¡Z_y„ n¡Óam 

ip¡^hp_y„ k|Ó Å¡CA¡. 
D ABC _u bpSy>Ap¡_u g„bpC a, b, c R>¡. 

s¡_u A^®`qfrdrs L$pY$uA¡.

A^®`qfrdrs = s = 
1

2  (a + b + c)

rÓL$p¡Z_y„ n¡Óam = s s a s b s c( )( )( )− − −

	 Ap k|Ó_¡ "lufp¡_y„ k|Ó' (Heron’s Formula)  L$l¡ R>¡. 

A B

CD

4

P 7 Q

3
RS M

A

a

bc

B C
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Dv$p. (1)	 A¡L$ rÓL$p¡Z_u bpSy>Ap¡ 17 k¡du, 25 k¡du A_¡ 26 k¡du R>¡ sp¡ s¡_y„ n¡Óam ip¡^p¡.

DL¡$g	 ः	 a = 17, b = 25, c = 26

		  A^®`qfrdrs = s = a b c+ +
2

 = 17 25 26

2

+ +  = 
68

2
 = 34

		  rÓL$p¡Z_y„ n¡Óam   = s s a s b s c( )( )( )− − −

			   = 34 34 17 34 25 34 26( )( )( )− − −

			   = 34 17 9 8´ ´ ´

			   = 17 2 17 3 3 2 2 2´ ´ ´ ´ ´ ´ ´

			   = 17 2 2 32 2 2 2´ ´ ´

			   = 17 ´ 2 ´ 2 ´ 3	 = 204 Qp¡k¡du

Dv$p. (2)	 A¡L$ c|M„X$_u ApL©$rs A_¡ dp` Apàep„ R>¡.

		  l(LM) = 60 du. l(MN) = 60 du.  

		  l(LN) = 96 du. l(OP) = 70 du. 

		  sp¡ Ap c|M„X$_y„ n¡Óam ip¡^p¡.

DL¡$g	 ः	 Ap ApL©$rsdp„ D LMN A_¡ D LNO s¥epf \e¡gp„ R>¡. D LMN _u b^u bpSy>Ap¡_u g„bpC 

Mbf R>¡. A¡V$g¡ S> rlfp¡_y„ k|Ó hp`fu_¡ s¡_y„ n¡Óam L$pY$uiy„. `R>u D LNO dp„ bpSy> LN `pep¡  

A_¡ l(OP) KQpC gC_¡ D LNO _y„ n¡Óam ip¡^uA¡.

		  D LMN _u A^®`qfrdrs, s = 60 60 96

2

+ +  = 216

2
 = 108 du

		  \	D LMN _y„ n¡Óam	 = 108 108 60 108 60 108 96( )( )( )− − −

				      		  = 108 48 48 12´ ´ ´

				      		  = 12 9 48 48 12´ ´ ´ ´

		  A(D LMN) = 12 ´ 3 ´ 48 = 1728 Qp¡du.

		  A(D LNO) = 1

2
 `pep¡  ´ KQpC 

				      = 1

2
 ´ 96 ´ 70

				      = 96 ´ 35		 = 3360 Qp¡du

		  c|M„X$ LMNO _y„ n¡Óam 	= A(D LMN) + A(D LNO)

						      = 1728 + 3360	

						      = 5088 Qp¡du.

AB

C

25 17

26

P

O
L

NM
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Ap d_¡ kdÅey„.

	 kdp„sfcyS> QsyóL$p¡Z_y„ n¡Óam = `pep¡ ´ KQpC

   kdcyS> QsyóL$p¡Z_y„ n¡Óam = 
1

2
 ´ rhL$Zp£_u g„bpC_p¡ NyZpL$pf

   kdg„b QsyóL$p¡Z_y„ n¡Óam = 
1

2  ´ kdp„sf bpSy>Ap¡_u g„bpC_p¡ kfhpmp¡ ´ KQpC 

	 DABC _u bpSy>Ap¡  a, b, c lp¡e sp¡ rÓL$p¡Z_y„ n¡Óam L$pY$hp dpV¡$ rlfp¡_y„ k|Ó

	 A(DABC) = s s a s b s c( )( )( )− − −  ; s a b c
�

� �
2

dlphfpk„N°l 15.4

1.	 A¡L$ rÓL$p¡Z_u bpSy>Ap¡ 45 k¡du, 39 k¡du A_¡ 42 k¡du R>¡ sp¡ s¡ rÓL$p¡Z_y„ n¡Óam ip¡^p¡.

2.	 ApL©$rsdp„ Ap`¡gp dp` Ýep_dp„ gB_¡              

c PQRS _y„ n¡Óam ip¡^p¡. 

3.	 bpSy>dp„ Ap`¡gu ApL©$rsdp„ L¡$V$gp„L$ dp` v$ip®ìep 

R>¡ s¡ `f\u c ABCD _y„ n¡Óam ip¡^p¡.

c|M„X$, M¡su_u S>du_ hN¡f¡_p¡ ApL$pf kpdpÞe fus¡ Ar_erds blzL$p¡Z (blzcyÅL©$rs) rhcpS>_ 

rÓL$p¡Z A\hp rhrióW$ QsyóL$p¡Zdp„ L$fu iL$pe R>¡. Aphu ApL©$rsAp¡_y„ n¡Óam L¡$hu fus¡ L$pY$hy„ s¡ Å¡CA¡.

ÅZu gCA¡.

Ar_erds ApL$pf_u S>Áep_y„ n¡Óam 

56 du

15 du

25 du36 du

P
Q

RS

A

B

CD T
9 du

40 du

13 du

60 du
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DL¡$g	 ः	 Al] D AQB, D ERD A¡ L$pV$L$p¡Z rÓL$p¡Z R>¡. c  AQRE kdg„b QsyóL$p¡Z R>¡.

		  D BCD _p¡ `pep¡ BD A_¡ KQpC PC Ap`¡gu R>¡. v$f¡L$ ApL©$rs_p n¡Óam ip¡^uA¡. 

		  A(D AQB) = 
1

2
 ´ l(BQ) ´ l(AQ) = 1

2
 ´ 10 ´ 13 = 65 Qp¡du

		  A(D ERD) = 1

2
 ´ l(RD) ´ l(ER) = 1

2
 ´ 16 ´ 17 = 136 Qp¡du

		   A(c  AQRE) 	 = 
1

2
 [l(AQ) + l(ER)] ´ l(QR)

		        	   	 = 1

2
 [13 + 17] ´ (12 + 15)	

		        	  	 = 1

2
 ´ 30 ´ 27 = 15 ´ 27 = 405 Qp¡du

		  l(BD) = l(BP) + l(PD) = 10 + 12 + 15 + 16 = 53 du

		  A(D BCD) = 
1

2
 ´ l(BD) ´ l(PC)	  = 1

2
 ´ 53 ´ 10 = 265 Qp¡du

		  \ blzcyÅL©$rs ABCDE _y„ n¡Óam 

		  = A(D AQB) + A(c AQRE) + A(D ERD) + A(D BCD)

		  = 65 + 405 + 136 + 265

		  = 871 Qp¡du

Dv$p. 		  bpSy>_u ApL©$rsdp„ ABCDE 

blzcyÅL©$rs R>¡. ApL©$rsdp„ b^p„ dp` 

duV$fdp„ R>¡. Ap ApL©$rs_y„ n¡Óam ip¡^p¡.

dlphfpk„N°l 15.5

1.	 _uQ¡ c|M„X$_p ê$`f¡Mp `f\u s¡_y„ n¡Óam ip¡^p¡. (v$f¡L$ dp` duV$fdp„ R>¡.) 

(1) (2)

A
P

B

Q

C

R

30 30 30 25
60

30
S

50

T

A
24

B 30

C

28

D
16

E
26 F

A

PB Q

C

R D

10

E

15

17
10

12
16

13
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hsy®m_y„ n¡Óam (Area of a circle)

L©$rs :	 A¡L$ L$pX®$`¡`f gC s¡_p `f hs®ym v$p¡fp¡. hsy®mpL$pf 

cpN L$p`u_¡ Sy>v$p„ L$fp¡. NX$u hpmu_¡ s¡_p 16 L¡$ 32 

kdp_ cpN L$fp¡. A\hp 360° _p kdp_ cpN 

L$fu hsy®m_p 18 L¡$ 20 kdp_ cpN L$fp¡. `R>u s¡ 

cpN rÓÄep `f\u L$p`u_¡ h©Ñp„i (hs®ym_p cpN) 

d¡mhp¡. 

	 ApL©$rsdp„ v$ip®ìep âdpZ¡ Å¡X$p¡ S>¡\u Ap`Z_¡ 

g„bQp¡fk S>¡hp¡ ApL$pf dmi¡. hsy®m_p kdp_ 

cpN_u k„¿ep S>¡d S>¡d h^pfsp„ S>CA¡ s¡d s¡d 

dmsu _hu ApL©$rs g„bQp¡fk b_su Åe R>¡.

	 hsy®m_p¡ `qfO = 2pr 

	 \ g„bQp¡fk_u g„bpC pr, A¡V$g¡ A^®`qfO S>¡V$gu A_¡ `lp¡mpC r S>¡V$gu dmi¡. 

	 \ hsy®m_y„ n¡Óam = g„bQp¡fk_y„ n¡Óam = g„bpC ´ `lp¡mpC = pr ´ r = pr2

	

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 A¡L$ hsy®m_u rÓÄep 21 k¡du lp¡e sp¡ s¡ hsy®m_y„ n¡Óam ip¡^p¡.

DL¡$g	 ः	 hsy®m_y„ n¡Óam	 = pr2

			   = 22

7
 ´ 212

			   = 22

7
 ´ 21

1
 ´ 21

1
	 = 66 ´ 21	 = 1386 Qp¡k¡du

Dv$p. (2)	 A¡L$ hsy®mpL©$rs d¡v$p__y„ n¡Óam 3,850 Qp¡du R>¡. sp¡ s¡ d¡v$p__u rÓÄep ip¡^p¡. 

DL¡$g 	 ः	 hsy®m_y„ n¡Óam	 = pr2

			     3850	 = 22

7
 ´	r2

			        r2 = 3850 7

22

´ 	 r2 = 1225		  r  = 35 du.

		  \ d¡v$p__u rÓÄep 35 du  R>¡. 

1

9

2

10

3

11

4
12 5

13

6

14

7

15

8

16

1 9

2 10

3 11

4 12

5 13

6 14

7 15

8 16
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dlphfpk„N°l 15.6

1.	 _uQ¡ hsy®m_u rÓÄep Ap`¡gu R>¡. s¡ `f\u s¡ hsy®m_p n¡Óam ip¡^p¡. 

	 (1) 28 k¡du		  (2) 10.5 k¡du	 (3) 17.5 k¡du

2.	 _uQ¡ L¡$V$gp„L$ hsy®m_p n¡Óam Apàep„ R>¡. s¡ hsy®m_p„ ìepk ip¡^p¡. 

	 (1) 176 Qp¡k¡du		 (2) 394.24 Qp¡k¡du	 (3) 12474 Qp¡k¡du

3.	 A¡L$ hsy®mpL$pf bpN_p¡ ìepk 42 du R>¡. s¡ 

bpN_u afs¡ 3.5 duV$f `lp¡mp¡ fõsp¡ R>¡. sp¡ 

s¡ fõsp_y„ n¡Óam ip¡^p¡. 

4.	 A¡L$ hsy®m_p¡ `qfO 88 k¡du R>¡. sp¡ s¡ hsy®m_y„ n¡Óam ip¡^p¡.  

Ar_erds ApL$pf_u ApL©$rs_„y A„v$pS>¡ n¡Óam ip¡^hy„.

Apg¡M_ `Ó_u dv$v$\u L$p¡B`Z b„qv$õs-b„^ ApL©$rs_y„ n¡Óam ip¡^u iL$pe R>¡. Ap`¡gu ApL©$rs 

A\hp hõsy_p¡ `©óW$cpN Apg¡M `Ó `f d|L$u s¡_u afs¡ `¡[Þkg a¡fhp¡. Apg¡M`Ó `f_u ApL©$rs_y„ n¡Óam 

L$pY$hp dpV¡$ Qp¡fk_u k„¿ep L¡$hu fus¡ NZhu s¡p _uQ¡_u L©$rs `f\u ÅZu gp¡. 

(1)	ApL©$rsdp„ 1 Qp¡k¡du n¡Óamhpmp `|Z® 

Qp¡fk_u k„¿ep = 13

	 \ s¡d_y„ n¡Óam 13 Qp¡k¡du.

(2)	ApL©$rsdp„ 
1

2
 Qp¡k¡du\u h^y `f„sy 

	 1 Qp¡k¡du\u Ap¡Ry„> n¡Óam lp¡e s¡hp 

cpN_u k„¿ep = 11

	 \ s¡d_y„ n¡Óam = A„v$pS>¡ 11 Qp¡k¡du

(3)	ApL©$rsdp„ 
1

2
 Qp¡k¡du n¡Óam lp¡e s¡hp 

cpNp¡_u k„¿ep = 0

	 \ s¡d_y„ n¡Óam = 0 Qp¡k¡du

fõsp¡
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(4) ApL©$rsdp„ 
1

2
 Qp¡k¡du L$fsp„ Ap¡Ry>„ n¡Óam ^fphsp„ cpN_p n¡Óam_p¡ rhQpf L$fhp¡ _l]. 

\ s¡d_y„ Ly$g n¡Óam = 0 Qp¡k¡du

\ Ap`¡gu ApL©$rs_y„ A„v$pS>¡ n¡Óam  

= 13 + 11 + 0 + 0 = 24 Qp¡k¡du

L©$rs ः		 Apg¡M`Ó `f 28 rdguduV$f rÓÄep_y„ A¡L$ hsy®m, A¡L$ rÓL$p¡Z A_¡ A¡L$ kdg„b QsyóL$p¡Z 

v$p¡fp¡. Ap ÓZ¡e ApL©$rsAp¡_p n¡Óam Apg¡M`Ó `f_p _p_p Qp¡fk NZu_¡ ip¡^p¡. Ap n¡Óam, 

k|Ó hp`fu_¡ dmsp„ n¡Óam kp\¡ kfMphu Sy>Ap¡. sdpê„$ r_funZ gMp¡.

		  dp`_ dpV¡$ hp`f¡gp„ Qp¡fk S>¡V$gp _p_p„ s¡V$gp¡ n¡Óam_p¡ A„v$pS> h^y Qp¡½$k Aphi¡.

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 15.1	 1. 198 Qp¡k¡du 2. 3.7 k¡du 3. 13 k¡du

dlphfpk„N°l 15.2	 1. 180 Qp¡k¡du 2. 117.15 Qp¡k¡du	 3. 336 Qp¡k¡du 4. 68 k¡du

dlphfpk„N°l 15.3 1. 88 Qp¡k¡du 2. 42 Qp¡k¡du 3. 40 Qp¡k¡du

dlphfpk„N°l 15.4	 1. 756 Qp¡k¡du 2. 690 Qp¡du 3. 570 Qp¡du

dlphfpk„N°l 15.5	 1. 6,000 Qp¡du 2. 776 Qp¡du

dlphfpk„N°l 15.6	 1. (1) 2464 Qp¡k¡du 	 (2) 346.5 Qp¡k¡du 	 (3) 962.5 Qp¡k¡du

2. (1) 2  k¡du (2) 22.4 k¡du (3) 126 k¡du

3. 500.5 Qp¡du 4. 616 Qp¡k¡du

h^y dprlsu dpV¡$ :

Ap`Zp v¡$idp„ dp`_ dpV¡$ v$idp_ `Ùrs_p¡ õhuL$pf L$fhpdp„ Apìep¡ R>¡. `pW$é`yõsL$dp„ n¡Óam dpV¡$ 

Qp¡fk k¡du, Qp¡fk duV$f, Qp¡fk qL$du S>¡hp A¡L$dp¡ h`fpe R>¡.

kfL$pfu v$õsph¡Å¡dp„ S>du__p n¡Óam Apf, l¡¼V$f S>¡hp v$idp_ A¡L$dp¡dp„ _p¢^pe¡gp„ lp¡e R>¡. 

	 100 Qp¡du = 1 Apf, 100 Apf = 1 l¡¼V$f = 10,000 Qp¡du

ìehlpfdp„ S>du__y„ n¡Óam Ny„Ì$p, A¡L$f hN¡f¡ A¡L$dp¡dp„ dp`hp_u `Ý^rs lSy> 

`Z Qpgy R>¡. 1 Ny„Ì$p¡ n¡Óam A¡V$g¡ (ê$Y$) A„v$pS>¡ 1 Apf \pe R>¡. A¡V$g¡ L¡$ A„v$pS>¡ 100

 Qp¡fkduV$f. 1 A¡L$d n¡Óam A„v$pS>¡ 0.4 l¡¼V$f \pe R>¡. 
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epv$ L$fuA¡.

	 g„bO__y„ Ly$g `©óW$am = 2(l ´ b + b ´ h + l ´ h)

	 O__y„ Ly$g `©óW$am = 6l2

	 1 du = 100 k¡du	 1 Qp¡du = 100 ´ 100 Qp¡k¡du = 10000  Qp¡k¡du  = 104 Qp¡k¡du 

	 1 k¡du = 10 rddu 	 1 Qp¡k¡du = 10 ´ 10 Qp¡rddu = 100  Qp¡rddu = 102 Qp¡rddu

ÅZu gCA¡.

g„bO_, O_ A_¡ _mpL$pf A¡ rÓrdsue ApL$pfp¡ A¡ O_pL©$rsAp¡ R>¡. s¡ O_pL©$rsAp¡ AhL$pidp„ S>Áep ìep`¡ 

R>¡. s¡ O_pL©$rsAp¡A¡ AhL$pidp„ ìep`¡gu S>Áep_y„ dp` A¡V$g¡ s¡ O_pL©$rs_y„ O_am R>¡.

O_am_p¡ âdprZs A¡L$d (Standard unit of volume)

ApL©$rsdp„ O__u v$f¡L$ bpSy> 1 k¡du R>¡. Ap O_¡ ìep`¡gu S>Áep 

A¡, O_am dp`__p¡ âdprZs A¡L$d R>¡. s¡ 1 O_ k¡[ÞV$duV$f V|„$L$dp„ 

1 O_k¡du A\hp 1 k¡du 3 A¡d gMhpdp„ Aph¡ R>¡. 

L©$rs I ः 	 v$f¡L$ bpSy> 1 k¡du lp¡e s¡hp OZp„ b^p„ "O_' d¡mhp¡. 

ApL©$rsdp„ v$ip®ìep dyS>b 6 O_ A¡L$d¡L$_¡ AX$pX$u_¡ 

Np¡W$hp¡. s¡\u A¡L$ g„bO_ s¥epf \ep¡. Ap g„bO__u 

g„bpC 3 k¡du, `lp¡mpC 2 k¡du, A_¡ KQpC 1 k¡du R>¡. 1 k¡du bpSy> lp¡e s¡hp 6 O_ dmu_¡ s¡ 

g„bO_ s¥epf \ep¡. s¡ g„bO__y„ O_am  3 ´ 2 ´ 1 = 6 O_k¡du R>¡. s¡ Ýep_dp„ gp¡. 

L©$rs II :	 bpSy>dp„ Ap`¡gp g„bO__u g„bpC 3 k¡du `lp¡mpC 2 k¡du 

A_¡ E„QpC 2 k¡du R>¡. dpV¡$ g„bO_dp„ 1 O_k¡du O_amhpmp 

3 ´ 2 ´ 2 = 12 O_ R>¡. s¡\u Ap g„bO__y„ O_am 12 O_ 

k¡du R>¡. Ap `f\u, g„bO__y„ O_am = g„bpC ´ `lp¡mpC ´ KQpC Ap k|Ó dm¡ R>¡.

		  g„bpC dpV¡$  l `lp¡mpC dpV¡$ b A_¡ KQpC dpV¡$  h Anfp¡ hp`fsp„, g„bO__y„ ^_am = l ´ b ´ h

b
h

l
l l

l

1 k¡du

1 k¡du
1 k¡du

1 k¡du

2 k¡du
3 k¡du

2 k¡du

2 k¡du

3 k¡du

16 `©óW$am A_¡ O_am
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L©$rs III :

	 bpSy>_u ApL©$rsdp„ 1 O_k¡du O_am lp¡e s¡hp 8 O_ A¡L$d¡L$_¡ 

Å¡X$u_¡ d|¼ep„ R>¡. s¡\u dmsu ApL©$rsA¡ 2 k¡du bpSy>hpmp¡ O_ R>¡.       

Ap O__y„ ^_am = 2 ´ 2 ´ 2 = 23 R>¡ s¡ Ýep_dp„ gp¡. 
Ap `f\u, O__u bpSy> l lp¡e sp¡ O__y„ O_am = l ´ l ´ l = l 3 \pe.

âhplu_yy„ O_am ः âhplu_y„ L$v$ A¡V$g¡ âhplu_y„ O_am. âhplu_y„ L$v$ dp`hp dpV¡$ rdgurgV$f A_¡ rgV$f Ap A¡L$dp¡ 

h`fpe R>¡ s¡ Ap`Z¡ ÅZuA¡ R>uA¡.

bpSy>_u ApL©$rsdp„ 10 k¡du bpSy> lp¡e s¡hp¡ A¡L$ `p¡gp¡ O_ R>¡ s¡_y„ 

O_am 10 ́  10 ́  10 = 1000 O_k¡du R>¡. Ap O_ ̀ pZu\u cfuA¡ 

sp¡ s¡dp„_p `pZu_y„ L$v$ A¡V$g¡ L¡$ O_am 1000 O_k¡du \pe. Ap_¡ S> 

1 rgV$f L$l¡ R>¡. 

	 \ 1 rgV$f = 1000 rdgurgV$f, A¡ sd¡ ÅZp¡ R>p¡.  

	 \1 rgV$f = 1000 O_k¡du = 1000 rdgurgV$f, Ap `f\u 1 O_k¡du = 1 rdrg A¡ `Z Ýep_dp„ gp¡. 

	 A¡V$g¡ S> L¡$, 1 k¡du bpSy>hpmp O_dp„ kdpsp `pZu_y„ L$v$ 1 rdrg lp¡e R>¡.

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 g„bO_ ApL$pf_u dpR>gu d|L$hp_u L$pQ_u `¡V$u_u g„bpC 1 duV$f, `lp¡mpC 40 k¡du A_¡ KQpC 

50 k¡du R>¡. sp¡ s¡ `¡V$udp„ L¡$V$gp„ rgV$f `pZu kdpi¡ ? s¡ ip¡^p¡. 

DL¡$g :	  	 `¡V$udp„ kdpsp `pZu_y„ O_am `¡V$u_p O_am S>¡V$gy„ S> R>¡. 

		  `¡V$u_u g„bpC 1 duV$f = 100 k¡du, `lp¡mpC  40 k¡du A_¡ KQpC 50 k¡du R>¡. 

		  `¡V$u_y„ O_am = l ´ b ´ h = 100 ´ 40 ´ 50  = 200000 O_k¡du,	  

		  200000 O_k¡du = 200000

1000
 = 200 rgV$f ( \ 1000 O_k¡du = 1 rgV$f)

					     \ sp¡ `¡V$udp„ 200 rgV$f `pZu kdpi¡. 

Dv$p. (2) 	 A¡L$ g„bO_ Np¡v$pd_u g„bpC 6 du, `lp¡mpC 4 du A_¡ KQpC 4 du R>¡. Ap Np¡v$pddp„ 40 k¡du 

bpSy>hpmp„ h^ydp„ h^y L¡$V$gp„ O_pL©$rs Mp¡Mp„ kdpi¡?

DL¡$g :		  Mp¡Mp„ Np¡W$ìep `R>u Äepf¡ Np¡v$pd `|Z® cfpi¡ Ðepf¡ b^p„ Mp¡Mp„_y„ Ly$g O_am A¡ Np¡v$pd_p O_am 

S>¡V$gy„ \i¡. Dv$plfZ DL¡$ghp dpV¡$ _uQ¡ âdpZ¡ rhQpf L$fuA¡. 

2 k¡du

2 k¡du

10 k¡du

10 k¡du

10 k¡du

b

h

l

2 k
¡du
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(1) Np¡v$pd_y„ O_am L$pY$uiy„.

(2) A¡L$ Mp¡Mp_„y O_am L$pY$uiy„.

(3) Mp¡Mp_u k„¿ep ip¡^uiy„.
		 `Nr\ey„ (1) ः	Np¡v$pd_u g„bpC 6 du = 600 k¡du, `lp¡mpC = KQpC = 4 du = 400 k¡du

Np¡v$pd_y„ O_am = g„bpC ´ `lp¡mpC ´ KQpC = 600 ´ 400 ´ 400 O_k¡du

		 `Nr\ey„ (2) ः	A¡L$ Mp¡Mp_y„ O_am = (bpSy>)3 = (40)3 = 40 ´ 40 ´ 40  O_k¡du

		 `Nr\ey„ (3) ः	Mp¡Mp_u k„¿ep = 
Np¡v$pd_y„ O_am

A¡L$ Mp¡Mp_y„ O_am 
  = 600 400 400

40 40 40

´ ´
´ ´

 = 1500

		 \ s¡ Np¡v$pddp„ h^ydp„ h^y 1500 Mp¡Mp„ kdpi¡. 

Dv$p. (3)	 bfau s¥epf L$fhp dpV¡$ dphp A_¡ kpL$f_y„ `uNpm¡gy„ 5 rgV$f rdîZ, g„bO_ ApL$pf_u V²¡$dp„ 

f¡X$sp„ s¡ R>gp¡R>g cfpe R>¡. V²¡$_u `lp¡mpC 40 k¡du, KQpC 2.5 k¡du lp¡e sp¡ s¡_u g„bpC 

ip¡^p¡. 

DL¡$g ः 		 Dv$plfZ DL¡$ghp dpV¡$ _uQ¡_p Qp¡L$W$p„ cfp¡. 

		 `Nr\ey„ (1) ः V²¡$_u ^pfL$sp = 5 rgV$f =  O_k¡du  ( \ 1 rgV$f = 1000 O_k¡du)

		 `Nr\ey„ (2) ः rdîZ_y„ O_am  =  O_k¡du 

		 `Nr\ey„ (3) ः g„bO_ V²¡$_y„ O_am = rdîZ_y„ O_am 

		 g„bpC ´ `lp¡mpC ´ KQpC =  O_k¡du

		 g„bpC ´ 40 ´ 2.5 =  O_k¡du,	 \ V²¡$_u g„bpC  = 
100

 = 50 k¡du

Ap d_¡ kdÅey„.

l g„bO__y„ n¡Óam = g„bpC ´ `lp¡mpC ´ KQpC= l ´ b ´ h

l O__y„ O_am = (bpSy>)3 = l 3

dlphfpk„N°l 16.1

1. A¡L$ Mp¡Mp_u g„bpC 20 k¡du, `lp¡mpC 10.5 k¡du A_¡ KQpC 8 k¡du lp¡e sp¡ s¡_y„ O_am ip¡^p¡.

2. A¡L$ g„bO_pL$pf kpby_u Np¡V$u_y„ O_am 150 Ok¡du R>¡ s¡_u g„bpC 10 k¡du A_¡ `lp¡mpC 5 k¡du lp¡e sp¡

s¡_u ÅX$pC ip¡^p¡.

3. 6 duV$f gp„bu, 2.5 duV$f KQu A_¡ 0.5 du `lp¡mu A¡L$ c]s bp„^hp_u R>¡. s¡ dpV¡$ 25 k¡du g„bpC, 15

k¡du `lp¡mpB A_¡ 10 k¡du KQpC_u L¡$V$gu HV$p¡ Å¡Bi¡ ?

4 du

4 du
6 du
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4.	 hfkpv$_y„ `pZu k„Of$hp dpV¡$ AL¡$ kp¡kpeV$udp„ 10 duV$f gp„bu, 6 duV$f `lp¡mu A_¡ 3 duV$f KX$u V$p„L$u 

bp„^¡gu R>¡. sp¡ s¡ V$p„L$u_u ^pfL$sp ip¡^p¡. V$p„L$udp„ L¡$V$gp„ rgV$f `pZu kdpi¡ ? 

ÅZu gCA¡.

hsy®mpL$pf _mpL$pf_y„ `©óW$am (Surface area of a cylinder) 

g„b hsy®mpL$pf _mpL$pf_¡ Ap`Z¡ _mpL$pf k„bp¡̂ uiy„. 

A¡L$ _mpL$pf X$åbp¡ gp¡. s¡_u KQpC S>¡V$gu S> `lp¡mpC lp¡e s¡hp¡ g„bQp¡fk L$pNm gp¡. s¡ X$åbp_u afs¡   

h]V$pmu v$p¡. S>¡\u X$åbp¡ `|Z®`Z¡ L$pNm\u Y„$L$pC Åe. h^pfp_p¡ L$pNm L$p`u gp¡.

	 h]V$pm¡gp¡ L$pNm L$pY$u ëep¡. s¡ g„bQp¡fk R>¡. Ap g„bQp¡fk_y„ n¡Óam A¡V$g¡ S> _mpL$pf_p h¾$`©óW$cpN_y„ 

n¡Óam A¡V$g¡ S> _mpL$pf_y„ h¾$`©óW$am. 

	 Ap g„bQp¡fk_u g„bpC A¡V$g¡ hsy®m_p¡ `qfO A_¡ `lp¡mpB A¡V$g¡ hsy®mpL$pf _mpL$pf_u KQpC.

	 _mpL$pf_y„ h¾$`©óW$am 	= g„bQp¡fk_y„ n¡Óam = g„bpC ´ `lp¡mpC 

			   = hsy®mpL$pf _mpL$pf_p `pep (srmep)_p¡ `qfO ´ hsy®mpL$pf _mpL$pf_u KQpC 

	 _mpL$pf_y„ h¾$`©óW$am	 = 2pr ´ h = 2 prh

	 b„^ _mpL$pf (srmey„) A_¡ D`f_y„ `©óW$ hsy®mpL$pf lp¡e R>¡. 

	 \ b„^ _mpL$pf_y„ Ly$g `©óW$am = h¾$`©óW$am + D`f_p `©óW$_y„ n¡Óam + `pep (srmep)_y„ n¡Óam

	 \ _mpL$pf_y„ Ly$g `©óW$am	 = _mpL$pf_y„ h¾$`©óW$am + 2 ´ hsy®m_y„ n¡Óam  

			   = 2prh + 2pr2 = 2pr (h + r)

NZ¡gp„ Dv$plfZp¡ 

Dv$p. (1) 	 A¡L$ _mpL$pf `pZu_u V$p„L$u_u ìepk 1 duV$f A_¡ KQpC 2 duV$f R>¡. V$p„L$u_¡ Y$p„L$Z R>¡. Y$p„L$Z krls 

V$p„L$u_¡ A„v$f\u A_¡ blpf\u f„N gNpX$hp_p¡ R>¡. f„N_p¡ MQ® 80 ê$r`ep ârsQp¡du R>¡. sp¡ V$p„L$u 

f„Nhp_p¡ Ly$g MQ® ip¡^p¡.( p = 3.14)

DL¡$g ः	  	 V$p„L$u_¡ A„v$f A_¡ blpf\u f„Nhp_u R>¡. A¡V$g¡ bÞ_¡ bpSy>A¡ f„N gNpX$hp_p cpN_y„ n¡Óam A¡V$g¡ 

V$p„L$u_p Ly$g bpü`©óW$am_p bdZp S>¡V$gy„ R>¡.

hsy®mpL$pf _mpL$pf L$pNm h]V$pmugp¡ hsy®m_p¡ `qfO = g„bpC

`lp¡mpC = 
KQpC
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		 _mpL$pf_p srmep_p¡ ìepk 1 duV$f 	

		 \ rÓÄep 0.5 du A_¡ _mpL$pf_u KQpC 2 du R>¡.

		 \ _mpL$pf_y„ Ly$g `©óW$am	 = 2pr (h + r) = 2 ´ 3.14 ´ 0.5 (2.0 + 0.5)

= 2 ´ 3.14 ´ 0.5 ´ 2.5 = 7.85 Qp¡du 

		 \  f„Nhp_y„ Ly$g n¡Óam    = 2 ´ 7.85 = 15.70 Qp¡du

		 \ V$p„L$u f„Nhp_p¡ Ly$g MQ® = 15.70 ´ 80 = 1256 ê$r`ep . 

Dv$p. (2)	 S>ks_p A¡L$ g„bQp¡fkpL$pf `sfp„_u g„bpC 3.3 du A_¡ `lp¡mpC 3 du R>¡. Ap `sfp„dp„\u            

3.5 k¡du rÓÄep A_¡ 30 k¡du g„bpC_u L¡$V$gu _muAp¡ s¥epf \i¡ ?

DL¡$g ः 		 g„bQp¡fkpL$pf `sfp_y„ n¡Óam 	= g„bpC ´ `lp¡mpC

= 3.3 ´ 3 Qp¡du = 330 ´ 300 Qp¡k¡du 

		 _mu_u g„bpC A¡V$g¡ S> _mpL$pf_u KQpC = h = 30 k¡du

		 _mu_u rÓÄep = _mpL$pf_u rÓÄep = r = 3.5 k¡du,	

		 A¡L$ _mu s¥epf L$fhp dpV¡$ gpNsy„ `sfy„	 =  A¡L$ _mu_y„ h¾$`©óW$am 

=  2prh = 2
22

7

35

10

30

1
´ ´ ´

=  2 ´ 22 ´ 15 = 660 Qp¡k¡du.

		 `sfpdp„\u s¥epf \e¡gu _muAp¡  = 
`sfp_y„ n¡Óam

A¡L$ _mu_y„ h¾$`©óW$am
	 = 330 300

660

´  = 150

dlphfpk„N°l 16.2

1. _uQ¡_p âÐe¡L$ Dv$plfZdp„ _mpL$pf_p `pep_u rÓÄep r A_¡ KQpC h Ap`¡gu R>¡. s¡ `f\u v$f¡L$ _mpL$pf_y„

h¾$`©óW$am A_¡ Ly$g`©óW$am ip¡^p¡. (p = 3.14)

(1) r = 7 k¡du, h = 10 k¡du 	 (2) r = 1.4 k¡du, h = 2.1 k¡du	 (3) r = 2.5 k¡du, h = 7 k¡du

(4) r = 70 k¡du, h = 1.4 k¡du	(5) r = 4.2 k¡du, h = 14 k¡du

2. bÞ_¡ bpSy>\u b„̂  lp¡e s¡hp, 50 k¡du ìepk A_¡ 45 k¡du KQpC_u L$p¡W$u_y„ Ly$g ©̀óW$am ip¡̂ p¡. (p = 3.14)
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3.	 A¡L$ _mpL$pf_y„ h¾$`©óW$am 660 Qp¡k¡du A_¡ KQpC 21 k¡du R>¡. sp¡ s¡_u rÓÄep A_¡ srmep_y„ n¡Óam 

ip¡^p¡. (p = 3.14)

4. 	A¡L$ hsy®mpL$pf `sfp_p X$åbp_p¡ ìepk 28 k¡du R>¡. s¡_u KQpC 20 k¡du R>¡ s¡ A¡L$ bpSy>A¡\u Myëgp¡ 

R>¡. sp¡ s¡ s¥epf L$fhp dpV¡$ gpN¡gp„ `sfp_y„ n¡Óam ip¡^p¡. s¡ X$åbp dpV¡$ 2 k¡du KQpC_y„ Y$p„L$Z s¥epf 

L$fhp dpV¡$ A„v$pS>¡ L¡$V$gy„ `sê„$ gpNi¡ ? 

ÅZu gCA¡.

_mpL$pf_y„ O_am (Volume of a cylinder)

_mpL$pf `pZu_u V$p„L$udp„ L¡$V$gy„ `pZu kdpi¡, s¡ ip¡^hp dpV¡$ V$p„L$u_y„ O_am ip¡^hy„ `X¡$ R>¡. 

	 L$p¡C`Z O_pL©$rs_y„ O_am = `pep (srmep)_y„ n¡Óam ´ KQpC, Ap kpdpÞe k|Ó R>¡.

	 _mpL$pf_p¡ `pep¡ (srmey„) hsy®mpL$pf lp¡e R>¡. _mpL$pf_y„ O_am = pr2h

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 A¡L$ _mpL$pf_p `pep_u rÓÄep 5 k¡du A_¡ KQpC 10 k¡du R>¡ sp¡ s¡_y„ O_am ip¡^p¡.                     

(p = 3.14)

DL¡$g :	 _mpL$pf_u rÓÄep r = 5 k¡du A_¡ KQpC h = 10 k¡du

		  _mpL$pf_y„ O_am = pr2h = 3.14 ´ 52 ´ 10  = 3.14 ´ 25 ´ 10     = 785 O_k¡du. 

Dv$p. (2)	 A¡L$ _mpL$pf `u`_u KQpC 56 k¡du R>¡. s¡ `u`_u ^pfL$sp 70.4 rgV$f R>¡. sp¡ s¡ `u`_u `pep_u 

rÓÄep ip¡^p¡.  (p = 22

7
)

DL¡$g :	 _mpL$pf `u`_u `pep_u rÓÄep = r dp_uA¡, 

		  `u`_u ^pfL$sp = `u`_y„ O_am = 70.4 ´ 1000 O_k¡du = 704 ´ 100 O_k¡du

		  1 rgV$f= 1000  rdrg \ 70.4 rgV$f = 70400  rdrg 

			   \ `u`_y„ O_am = p r2h = 70400 

			   \ r2 = 70400
p h

= 70400 7

22 56

´
´

 = 
70400

22 8´
 = 8800

22
 = 400

			   \ r = 20,	  

			   \ `u`_u rÓÄep 20 k¡du R>¡.
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Dv$p. (3)	 sp„bp_p _½$f _mpL$pf_p `pep (srmep) _u rÓÄep 4.2 k¡du R>¡. s¡_u KQpC 16 k¡du R>¡ s¡ 

`uNpmu_¡ s¡dp„\u 1.4 k¡du ìepk A_¡ 0.2 k¡du ÅX$pC_u L¡$V$gu QL$suAp¡ s¥epf \i¡ ? 

DL¡$g ः 	 _mpL$pf_u rÓÄep = R = 4.2 k¡du 	 KQpC = H = 16 k¡du

		  _mpL$pf_y„ O_am = pR2H =  p ´ 4.2 ´ 4.2 ´ 16.0

		  QL$su_p `pep_u rÓÄep = 1.4 ¸ 2 = 0.7 k¡du 

		  QL$su_u ÅX$pC = _mpL$pf_u KQpC = 0.2 k¡du 

		  QL$su_y„ O_am = p r2h = p ´ 0.7 ´ 0.7 ´ 0.2
		  `uNpm¡gp„ _mpL$pfdp„\u ^pfp¡ L¡$ n QL$suAp¡ s¥epf \i¡.

		  \ n ´ A¡L$ QL$su_y„ O_am = _mpL$pf_y„ O_am 

		      n = 
_mpL$pf_y„ O_am 

A¡L$ QL$su_y„ O_am
 = 

p R2H
p r2h

 = 
R2H
r2h

 = 
4 2 4 2 16

0 7 0 7 0 2

. .

. . .

´ ´
´ ´  

			   = 
42 42 160

7 7 2

´ ´
´ ´  = 6 ´ 6 ´ 80  = 2880

			   \ 2880 QL$suAp¡ s¥epf \i¡.

Ap d_¡ kdÅey„.

_mpL$pf_y„ h¾$`©óW$am = 2prh,     _mpL$pf_y„ Ly$g `©óW$am = 2pr(h + r)

_mpL$pf_y„ O_am = p r2h 

dlphfpk„N°l 16.3  

1.	 _uQ¡ _mpL$pf_u rÓÄep (r) A_¡ KQpC (h) Ap`u R>¡. s¡ `f\u O_am ip¡^p¡.

	 (1) r =10.5 k¡du, h = 8 k¡du 	 (2) r = 2.5 du, h = 7 du     

	 (3) r = 4.2 k¡du, h = 5 k¡du	 (4) r = 5.6 k¡du, h = 5 k¡du     

2.	 g„bpC 90 k¡du A_¡ ìepk 1.4 k¡du lp¡e s¡hp¡ gp¡M„X$_p¡ kmuep¡ s¥epf L$fhp dpV¡$ L¡$V$gy„ gp¡M„X$ Å¡Ci¡?  

(kmuep_y„ O_am ip¡^p¡.)

3.	 A¡L$ _mpL$pf lp¡S>_p¡ A„v$f_p¡ ìepk 1.6 du A_¡ s¡_u KX$pC 0.7 du R>¡. sp¡ s¡ lp¡S>dp„ h^ydp„ h^y 

L¡$V$gy„ `pZu kdpi¡ ? 

4. 	A¡L$ _mpL$pf_p `pep_p¡ `qfO 132 k¡du R>¡ A_¡ KQpC 25 k¡du R>¡. sp¡ s¡ _mpL$pf_y„ O_am L¡$V$g„y ?
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Apµegf_y„ k|Ó

`©óW$p¡ (F), rifp¡tbvy$ (V)A_¡ ^pf (E) lp¡e s¡hu O_pL©$rsAp¡ k„b„^u A¡L$ d_p¡f„S>L$ k|Ó OZu _p_u 

Jdf¡ rgApµ_pX®$ Apµegf¡ _pd_p dlp_ NrZsoA¡ ip¡Ýey„. _uQ¡ v$f¡L$ ApL©$rs_p `©óW$, ^pf A_¡ rifp¡tbvy$_u 

k„¿ep NZu_¡ gMp¡ V + F = E + 2 A_¡ Apµegf_p k|Ó_p¡ spmp¡ d¡mhp¡. 

_pd O_ g„bO_
rÓL$p¡ZpL$pf 

r`fpduX$

rÓL$p¡ZpL$pf 

râTd

`„QL$p¡ZpL$pf 

r`fpduX$

jV¹$L$p¡ZpL$pf 

râTd

ApL$pf 

`©óW$p¡ (F) 6 8
rifp¡tbvy$ (V) 8 12

^pf (qL$_pf) (E) 12 10

DÑfk|rQ

dlphfpk„N°l 16.1

1. 1680 O_k¡du 	 2. 3 k¡du  3. 2000 HV$p¡ 4. 1,80,000 rgV$f.

dlphfpk„N°l 16.2

1. (1) 440 Qp¡k¡du, 748 Qp¡k¡du	 (2) 18.48 Qp¡k¡du, 30.80 Qp¡k¡du

(3) 110 Qp¡k¡du, 149.29 Qp¡k¡du	 (4) 616 Qp¡k¡du, 31416 Qp¡k¡du

(5) 369.60 Qp¡k¡du, 480.48 Qp¡k¡du

2. 10,990 Qp¡k¡du 3. 5 k¡du, 78.50 Qp¡k¡du

4. 2376 Qp¡k¡du, Y$p„L$Z dpV¡$ 792 Qp¡k¡du `sfy„ Å¡Ci¡.

dlphfpk„N°l 16.3

1. (1) 2772 O_k¡du 	(2) 137.5 Odu (3) 277.2 O_k¡du	 (4) 492.8 O_k¡du

2. 138.6 O_k¡du 3. 1408 rgV$f 4. 34650 O_k¡du
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epv$ L$fuA¡.

bpSy>_u ApL©$rsdp„ tbvy$ O hsy®m_y„ L¡$ÞÖ R>¡.  

ApL©$rs_p k„v$c®dp„ _uQ¡_p rh^p_p¡dp„_u Mpgu S>Áep `|fp¡.

· f¡M OD hsy®m_u  .......... R>¡. 

· f¡M AB hsy®m_p¡  .......... R>¡. 

· f¡M PQ hsy®m_u  .......... R>¡. 

· .......... L¡$ÞÖue L$p¡Z R>¡.

· gOyQp` ः Qp` AXD, Qp` BD, ....., ....., .....

· Nyê$Qp` ः Qp` PAB, Qp` PDQ, .....	 · A^®hsy®mQp` ः Qp` ADB, ..... 

· m(Qp` DB) = mÐ........	 · m(Qp` DAB) = 360° - mÐ........

ÅZu gCA¡.

hsy®m_u Æhp_p NyZ^d® (Properties of chord of a circle) 

L©$rs I ः	

L¡$ÞÖ O lp¡e s¡hp hsy®mdp„ f¡M AB Æhp v$p¡fp¡.  

		  L¡$ÞÖ O dp„\u Æhp AB `f f¡M OP g„b v$p¡fp¡.

		  f¡M AP A_¡ f¡M PB _u g„bpC dp`p¡. 

Ap âdpZ¡ Sy>v$u Sy>v$u rÓÄep gC_¡ `p„Q hsy®mp¡ L$pNm `f v$p¡fp¡. v$f¡L$ hsy®mdp„ A¡L$ Æhp v$p¡fu s¡ Æhp `f 

L¡$ÞÖdp„\u g„b v$p¡fp¡. Æhp_p \e¡gp b¡ cpN kdp_ R>¡ L¡$ s¡ rhcpS>L$_u dv$v$\u s`pku Sy>Ap¡. 

sd_¡ _uQ¡_p¡ NyZ^d® dmi¡. A_ychp¡. 

hsy®m L¡$ÞÖdp„\u Æhp `f v$p¡f¡gp¡ g„b Æhp_¡ vy$cpN¡ R>¡.

A

P

B

Q

D
X

O

A P B

O

17 hsy®m - Æhp A_¡ Qp` 
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L©$rs II ः	

		  A¡L$ L$pNm `f Sy>v$u Sy>v$u rÓÄep_p 5 hsy®m v$p¡fp¡ v$f¡L$ 

hsy®mdp„ A¡L$ Æhp v$p¡fp¡. s¡ Æhp_y„ dÝeqb„vy$ d¡mhp¡. 

hsy®m L¡$ÞÖ O A_¡ Æhp_p v$ip®ìep âdpZ¡ v$f¡L$ Æhp_¡ 

AB A_¡ Æhp_p dÝetbvy$_¡ P _pd Ap`p¡. Ð APO 
A_¡ Ð BPO L$pV$L$p¡Z R>¡ s¡ L$pV$M|rZep_u dv$v$\u

A\hp L$p¡Zdp`L$_u dv$v$\u dp`u Sy>Ap¡. 

v$f¡L$ hsy®mdp„_u Æhp_p k„v$c®dp„ Ap S> A_ych \pe R>¡. s¡ Sy>Ap¡. Ap `f\u sd_¡ _uQ¡_p¡ 

NyZ^d® dmi¡.

"hsy®m_y„ L¡$ÞÖ A_¡ Æhp_p dÝetbvy$_¡ Å¡X$sp¡ f¡MpM„X$ s¡ Æhp_¡ g„b lp¡e R>¡. '

NZ¡gp„ Dv$plfZp¡

Dv$p. (1)	 O L¡$ÞÖhpmp hsy®mdp„ Æhp PQ _u g„bpC 7 k¡du R>¡.

		  f¡M OA ^ Æhp PQ, sp¡  l(AP) ip¡^p¡.

DL¡$g	 ः	 f¡M OA ^ Æhp PQ, \ tbvy$ A A¡ Æhp PQ_y„ vy$cpS>_ tbvy$ R>¡.

\ l(PA) = 1

2
 l(PQ) = 1

2
 ´ 7 = 3.5 k¡du

Dv$p. (2)	 O L¡$ÞÖhpmp hsy®m_u rÓÄep 10 k¡du R>¡. s¡ hsy®m_u A¡L$ Æhp L¡$ÞÖ\u 6 k¡du A„sf¡ R>¡. sp¡ 

s¡ Æhp_u g„bpC ip¡^p¡.

DL¡$g	 ः	 hsy®m_y„ Æhp_p L¡$ÞÖ\u A„sf A¡V$g¡ S> L¡$ÞÖdp„\u s¡ Æhp `f v$p¡f¡gp„ g„b f¡MpM„X$_u g„bpC 

lp¡e.

		 O L¡$ÞÖhpmp hsy®m_u f¡M AB Æhp R>¡. 

		  f¡M OP ^ Æhp AB.
		  hsy®m_u rÓÄep = l(OB) = 10 k¡du.
		  l(OP) = 6 k¡du. Al] D OPB L$pV$L$p¡Z rÓL$p¡Z \i¡.

		  `pe\pNp¡fk_p âd¡ep_ykpf,

		 [l(OP)]2 + [l(PB)]2 = [l(OB)]2

 \	 62 + [l(PB)]2 = 102

 \ [l(PB)]2 = 102 - 62

 \ [l(PB)]2 = (10 + 6) (10 - 6) = 16 ´ 4 = 64

A P B

O

O

A

P

Q

A

P

B

O
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		  \        	     l(PB) = 8 k¡du

		  Ap`Z_¡ Mbf R>¡ L¡$, hsy®m_p L¡$ÞÖdp„\u Æhp `f v$p¡f¡gp¡ g„b Æhp_¡ vy$cpN¡ R>¡. 

		  \ l(AB) = 2l(PB) = 2 ´ 8 = 16
		  \ Æhp AB _u g„bpC 16 k¡du R>¡. 

dlphfpk„N°l 17.1

2.	 O L¡$ÞÖhpmp hsy®m_u rÓÄep 25 k¡du R>¡. Ap hsy®mdp„ 48 

k¡du g„bpC_u A¡L$ Æhp v$p¡fu sp¡ s¡ hsy®m L¡$ÞÖ\u L¡$V$g¡ v|$f 

li¡ ? 

3.	 O L¡$ÞÖhpmp hsy®m_u A¡L$ Æhp 24 k¡du g„bpC_u R>¡ 

A_¡ hsy®m L¡$ÞÖ\u 9 k¡du A„sf¡ R>¡ sp¡ s¡ hsy®m_u rÓÄep 

ip¡^p¡. 

4.	 A¡L$ hsy®m_y„ L¡$ÞÖ C A_¡ rÓÄep 10 k¡du R>¡ s¡ hsy®mdp„ A¡L$ Æhp_u g„bpC 12 k¡du R>¡. sp¡ s¡ Æhp 

L¡$ÞÖ\u L¡$V$g¡ v|$f li¡ ? 

1.	 P L¡$ÞÖ lp¡e s¡hp„ hsy®m_u Æhp AB _u g„bpC 13 k¡du 

R>¡. f¡M PQ ^ Æhp AB sp¡ l(QB) ip¡^p¡. 

ÅZu gCA¡.

hsy®m_u Æhp_p k„Ns Qp` (Arcs corresponding to chord of a circle)

bpSy>_u ApL©$rsdp„, f¡M AB A¡ L¡$ÞÖ O lp¡e s¡hp hsy®m_u 

Æhp R>¡. Qp` AXB gOyQp` A_¡ Qp` AYB Nyê$Qp` R>¡. Ap 

bÞ_¡ Qp`_¡ Æhp AB _p k„Ns Qp` L$l¡ R>¡. Ap\u DëVy„$ Æhp 

AB A¡ Qp` AXB A_¡ Qp` AYB _u k„Ns Æhp R>¡. 

A

P

BQ

A

Y

X
B

C

C

D

P

O 25 k¡du

48 k¡du

A

B

9 k¡du24 k¡du

O
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A¡L$ê$` Qp` (Congruent arcs)

Å¡ A¡L$ S> hsy®m_p b¡ Qp`_p dp` kdp_ lp¡e sp¡ s¡ b¡ Qp` A¡L$ê$` lp¡e R>¡.

O L¡$[ÞÖs hsy®mdp„ 
\ mÐAOB = mÐCOD
\ m(Qp` AXB) = m(Qp` CYD)
\ Qp` AXB @ Qp` CYD A¡ V²¡$rk„N `¡`f_u 

dv$v$\u QL$pku Sy>Ap¡. 

L©$rs I	 ः	
	 (1)	 O L¡$ÞÖ gC hsy®m v$p¡fp¡.

	 (2)	 hsy®mdp„ ÐCOD A_¡ ÐAOB kdp_ 

dp`_p M|Zp v$p¡fp¡. s¡\u Qp` AXB  
A_¡ Qp` AYB Ap b¡ A¡L$ê$` Qp` 

dmi¡. 

hsy®m_u Æhp A_¡ k„Ns Qp`_p NyZ^dp®¡ _uQ¡_u L©$rs L$fu_¡ ip¡^p¡ A_¡ epv$ fpMp¡.

	 (3)	 Æhp AB A_¡ Æhp CD v$p¡fp¡. 

	 (4)	 rhcpS>L$_u dv$v$\u Æhp AB A_¡ Æhp CD _u g„bpC kdp_ R>¡ s¡ A_ychp¡. 

L©$rs II ः	
	 (1)	 L¡$ÞÖ C gC hsy®m v$p¡fp¡. 

	 (2)	 Ap hsy®mdp„ Æhp AB  A_¡ f¡M DE  
A¡L$ê$` Æhp v$p¡fp¡. f¡M CA, f¡M CB,  
f¡M CD,  f¡M CE  Ap rÓÄepAp¡ 

v$p¡fp¡. 

	 (3)	 ÐACB A_¡ ÐDCE A¡L$ê$` R>¡, s¡ bsphp¡. 

	 (4)	 s¡ `f\u Qp` AB A_¡ Qp` DE _p dp` kdp_ R>¡. A¡V$g¡ S> L¡$ s¡ Qp` A¡L$ê$` R>¡. s¡ bsphp¡.

Ap d_¡ kdÅey„.

A¡L$ S> hsy®mdp„ A¡L$ê$` Qp`_u k„Ns ÆhpAp¡ A¡L$ê$` lp¡e R>¡. 

A¡L$ S> hsy®mdp„ b¡ ÆhpAp¡ A¡L$ê$` lp¡e sp¡ s¡_p k„Ns gOyQp` A_¡ k„Ns Nyê$Qp` A¡L$ê$` lp¡e R>¡. 

A

X
Y

B C

D
O

Y

A

B

X
O

D

C

A

E B

D C
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dlphfpk„N°l 17.2

1. C L¡$ÞÖhpmp hsy®mdp„ f¡M PQ A_¡ f¡M RS bÞ_¡ ìepk L$pV$M|Z¡

tbvy$ C dp„ R>¡v¡$ R>¡. sp¡ (1) Qp` PS A_¡ Qp` SQ A¡L$ê$`

L¡$d R>¡ ? s¡ gMp¡. (2) Qp` PS kp\¡ A¡L$ê$` lp¡e s¡hp b^p

Qp`_p _pd gMp¡.

ÑÑÑ

DÑfk|rQ

dlphfpk„N°l 17.1   1. 6.5 k¡du	 2. 7 k¡du 	 3. 15 k¡du	 4. 8 k¡du

dlphfpk„N°l 17.2    1. (1) L$pfZ L¡$ Qp`_p k„Ns M|ZpAp¡ A¡L$ê$` R>¡. A¡V$g¡ L¡$ S> v$f¡L$ 90° R>¡.   

(2) Qp` PS @ Qp` PR @ Qp` RQ

2. (1) mÐAOB = mÐCOD = 45°
(2) Qp` AB @ Qp` CD L$pfZ Qp`_p k„Ns M|ZpAp¡ kdp_ dp`_p A¡V$g¡ L¡$ v$f¡L$ M|Zp¡ 45°_p¡ R>¡.

(3) Æhp AB @ Æhp CD L$pfZ L¡$, A¡L$ê$` Qp`_u k„Ns ÆhpAp¡ A¡L$ê$` lp¡e R>¡.

2. ApL©$rsdp„ hsy®m_y„ L¡$ÞÖ O R>¡. f¡M MN hsy®m_p¡ ìepk R>¡. s¡dp„

L¡$V$gp„L$ L¡$ÞÖueL$p¡Z_p„ dp` Apàep„ R>¡.

s¡ `f\u, (1) ÐAOB A_¡ ÐCOD _p dp` ip¡^p¡.

(2) Qp` AB @ Qp` CD R>¡ s¡ bsphp¡.

(3) Æhp AB @ Æhp CD R>¡ s¡ bsphp¡.

SR

P

Q

C

C

D
O

M

100° 100°

35°35°

N

A

B
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k„L$uZ® âï_k„N°l 2

1. _uQ¡_p âï_p¡ dpV¡$ `ep®eu S>hpb Ap`¡gp„ R>¡ s¡ `¥L$u ep¡Áe `ep®e `k„v$ L$fp¡.

(1) A¡L$ hsy®m_y„ n¡Óam 1386 Qp¡k¡du R>¡. sp¡ s¡_p¡ `qfO L¡$V$gp¡ li¡ ?

(A) 132 Qp¡k¡du  	 (B) 132 k¡du (C) 42 k¡du (D) 21 Qp¡k¡du

(2) A¡L$ O__u bpSy> 4 du. R>¡ s¡ bdZu L$fsp„ s¡_y„ O_am L¡$V$gp„ NÏ„ \i¡ ?

(A) bdÏ„ (B) ÓZ NÏ„ (C) Qpf NÏ„ (D) ApW$ NÏ„

2. âZpgu 100 duV$f v$p¡X$_u õ`^p®dp„ cpN g¡hp dpV¡$_u â¡¼V$uk L$fsu lsu. s¡ dpV¡$ s¡ 100 duV$f A„sf 20

hMs v$p¡X$u. v$f¡L$ hMs¡ s¡_¡ gpN¡gp¡ kde k¡L$ÞX$dp„ _uQ¡ âdpZ¡ lsp¡.

18 , 17 , 17 , 16 , 15 , 16 , 15 , 14 , 16 , 15 ,

15 , 17 , 15 , 16 , 15 , 17 , 16 , 15 , 14 , 15 sp¡ v$p¡X$hp dpV¡$ gpN¡gp„ kde_p¡ dÝe ip¡^p¡.

3. D DEF A_¡ D LMN Ap rÓL$p¡Zp¡ EDF  LMN A¡L$-A¡L$ k„Nssp_ykpf A¡L$ê$` R>¡. sp¡ Ap`¡gu

k„Nssp `f\u A¡L$ê$` bpSy>Ap¡ A_¡ A¡L$ê$` M|ZpAp¡_u Å¡X$uAp¡ gMp¡.

4. A¡L$ e„Ó_u qL„$ds 2,50,000 ê$r`ep R>¡. s¡ v$f hj£ 4% _p v$f¡ Ap¡R>u \pe R>¡. sp¡ ÓZ hj® `R>u s¡ e„Ó_u

qL„$ds L¡$V$gu \i¡ ?

5. c ABCD dp„ bpSy> AB || bpSy> DC, f¡M AE ^bpSy> DC Å¡ l (AB) = 9 k¡du, l (AE) = 10

k¡du, A(c ABCD) = 115 k¡du2, sp¡  l (DC) ip¡^p¡.

6. A¡L$ _mpL$pf V$p„L$u_p srmep_p¡ ìepk 1.75 duV$f A_¡ KQpC 3.2 duV$f R>¡. sp¡ s¡ V$p„L$u_u ndsp L¡$V$gp

rgV$f_u R>¡ ?( p = 22

7
)

7. rÓÄep 9.1 k¡du lp¡e s¡hp hsy®m_u A¡L$ Æhp_u g„bpC 16.8 k¡du R>¡. sp¡ s¡ Æhp L¡$ÞÖ\u  L¡$V$gp

A„sf¡ R>¡ ?

8. fp¡S>Npf ldu ep¡S>_p A„sN®s A, B, C, D Ap Qpf Npddp„ Qpgu fl¡gp L$pd ̀ f ̀ yê$j A_¡ õÓu L$pdv$pfp¡_u

k„¿ep _uQ¡_p L$p¡W$pdp„ Ap`u R>¡.

Npd A B C D

õÓuAp¡ 150 240 90 140
`yê$jp¡ 225 160 210 110

(1) Ap dprlsu v$ip®hsp¡ rhcpÆs õs„cpg¡M v$p¡fp¡.

(2) Ap dprlsu isdp_ õs„cpg¡M hX¡$ v$ip®hp¡.
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9.	 Ap`¡gp„ kduL$fZp¡ DL¡$gp¡. 

	 (1)17 (x +4) + 8 ( x +6) = 11( x +5) +15 (x +3)

	 (2) 3

2

4

4
5

2

4

y y y
�

�
� �

�  		  (3) 5(1-2 x) = 9(1-x)

10.	 _uQ¡_u L©$rs Ap`¡gp„ `Nr\ep_ykpf L$fp¡.  

	 (1) kdcyS>  c ABCD A_¡ s¡_p¡ rhL$Z® AC v$p¡fp¡. 

	 (2) A¡L$ê$` OV$L$p¡ kdp_ rQŒ hX¡$ v$ip®hp¡. 

	 (3) D ADC A_¡ D ABC L$C k„Nssp_ykpf A_¡ L$C L$kp¡V$u\u A¡L$ê$` \pe R>¡ s¡ gMp¡.

	 (4) Ð DCA @Ð BCA, s¡dS> Ð DAC @ Ð BAC v$ip®hhp dpV¡$_y„ L$pfZ gMp¡. 

	 (5) D`f_p„ `Nr\ep `f\u kdcyS> QsyóL$p¡Z_p¡ L$ep¡ NyZ^d® kdÅep¡ s¡ gMp¡.

11. 	A¡L$ M¡sf Qp¡fkpL$pf R>¡. s¡_p Qpf M|Zp_¡ P, Q, R, S _pd Ap`u_¡ dp`¡gp„ dp` _uQ¡ âdpZ¡ R>¡.  

 	 l(PQ) = 170 du, l(QR)= 250 du, l(RS) = 100 du, 

	 l(PS) = 240 du, l(PR) = 260 du 

	 Ap M¡sf_y„ n¡Óam l¡¼V$fdp„ ip¡^p¡. (1 l¡¼V$f =10,000 Qp¡fkduV$f) 

12.	 A¡L$ `yõsL$pgedp„ Ly$g `yõsL$p¡_p 50% `yõsL$p¡ NyS>fpsu cpjp_p R>¡. NyS>fpsu cpjp_p  
1

3  `yõsL$p¡ A„N°¡Æ 

cpjp_p A_¡ A„N°¡Æ cpjp_p 25% `yõsL$p¡ NrZs_p„ R>¡. bpL$u_p 560 `yõsL$p¡ AÞe cpjp_p R>¡. sp¡ s¡ 

`yõsL$pgedp„ Ly$g L¡$V$gp„ `yõsL$p¡ R>¡ ? 

13.	 (2 x +1) Ap qÜ`v$u hX¡ (6 x 3+11 x 2-10 x-7) Ap blz`v$u_¡ cpNp¡. cpNam A_¡ i¡j gMp¡. 

DÑfk|rQ

1. 	 (1) B (2) D 	 2. 15.7 k¡L$ÞX

3. 	 bpSy> ED @ bpSy> LM, bpSy> DF @ bpSy> MN, bpSy> EF @ bpSy> LN, 

	 Ð E @ Ð L, Ð D @ Ð M, Ð F @ Ð N 	

4. 	 ` 2,21,184 		  5. 14 k¡du 	

6. 	 7,700 rgV$f		  7. 3.5 k¡du		

9.	 (1) x = 16, (2) y = 9

4
 , (3) x = -4		  11. 3.24 l¡¼V$f 

12.	 1,920 `yõsL$p¡		  13. cpNam 3x2 + 4x-7, i¡j 0
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