
41.007



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_¡  fpóV²$Nus_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¡





 klpeL 

krQ_ d¡lsp

Bombay Binding Works & 
Printers,Mumbai

N/PB/2022-23/1,000













A_y¾$drZL$p

rhcpN `l¡gp¡

rhcpN buÅ¡

1. cp¥rdrsL$ fQ_p ............................................................1 \u 10

2. `|Zp¯L$ k„¿ep_p NyZpL$pf A_¡ cpNpL$pf ..............................11 \u 14

3. dkprh - gkprh ........................................................15 \u 23

4. M|Zp A_¡ M|Zp_u Å¡X$uAp¡ ............................................24 \u 33

5. k„d¡e k„¿ep A_¡ s¡_p ̀ f q¾$epAp¡ ....................................34 \u 42

6. Opsp„L$ .....................................................................43 \u 50

7. Å¡X$õs„cpg¡M ............................................................51 \u 54

8. b¥rS>L$ fpri A_¡ s¡_p ̀ f q¾$epAp¡ ....................................55 \u 60

k„L$uZ® âñk„N°l 1 .......................................................61 \u 62

9. kdâdpZ A_¡ ìeõsâdpZ ..........................................63 \u 68

10. b¸„L$ A_¡ kpvy„$ ìepS ......................................................69 \u 74

11. hsy®m.......................................................................75 \u 79

12. `qfrdrs A_¡ n¡Óam ...................................................80 \u 86

13. `pe\pNp¡fk_p¡ rkÙp„s .................................................87 \u 90

14. b¥rS>L$ k|Óp¡ - hN® rhõsfZ ...........................................91 \u 94

15. Ap„L$X$pip÷...............................................................95 \u 99 

k„L$uZ® âñk„N°l 2 .............................................................100

DÑfk|rQ .............................................................101 \u 104



1

1 cp¥rdrsL$ fQ_p rhcpN `l¡gp¡

4 k¡du g„bpC_p¡ f¡MpM„X$ PS v$p¡fp¡ A_¡ s¡_p¡ g„bvy$cpS>L$ v$p¡fp¡. 
s¡ g„b f¡Mp_¡ CD _pd Ap`p¡. 

� 	 f¡Mp CD g„bvy$cpS>L$ R>¡ L¡$ s¡ QL$pku Å¡hp iy„ L$fip¡?

m∠CMS = °

�	 l(PM) = l(SM) R>¡ L¡$?

bpSy>dp„ ∠ABC _u ApL©$rs Ap`¡gu R>¡. 
M|Zp_p¡-vy$cpS>L$ M|Zp_p b¡ kfMp cpN L$f¡ R>¡. 
qL$fZ BM A¡ ∠ABC_p¡ vy$cpS>L$ R>¡ L¡$? 

C

M
B

A

�	 Ap`Z¡ Nep hj£ f¡Mp, f¡MpM„X$, M|Zp¡, M|Zp_p¡-vy$cpS>L$ hN¡f¡_p¡ Aæepk L$ep£ R>¡.
Ap`Z¡ M|Zp_y„ dp` A„idp„ dp`uA¡ R>uA¡. ∠ABC _y„ dp` 40° li¡, sp¡ Ap dprlsu Ap`Z¡                   
m∠ABC = 40° A¡ âdpZ¡ gMuA¡ R>uA¡.

M|Zp_p¡ vy$cpS>L$ (Angle bisector L$p¡Z-vy$cpS>L$)

f¡MpM„X$_p¡ g„bvy$cpS>L$  (Perpendicular bisector of a line segment)

 rÓL$p¡Z_p M|Zp_p vy$cpS>L$p¡_p¡ NyZ^d®
L©$rs
1. L$p¡C`Z dp`_p¡ ∆PQR rÓL$p¡Z v$p¡fp¡.
2. `qfL$f_u (L„$`pk_u) dv$v$\u rÓL$p¡Z_p ÓZ¡e M|Zp vy$cpNp¡.

(M|Zp_p¡ vy$cpS>L$ v$ip®hsp„ ÓZ¡e qL$fZp¡ `fõ`f R>¡v¡$ A¡
fus¡ v$p¡fp¡.)

3. Ap ÓZ¡e L$p¡Zvy$cpS>L$p¡ A¡L$S> tbvy$dp„\u `kpf \pe R>¡
dpV¡$ S> s¡ A¡L$k„`psu R>¡, k„`pstbvy$_¡ I _pd Ap`p¡.

4. rÓL$p¡Zdp„ tbvy$ I dp„\u rÓL$p¡Z_u bpSy>Ap¡ PQ, QR A_¡ 
PR `f A_y¾$d¡ f¡M IA, IB, IC g„b v$p¡fp¡. Ap ÓZ¡e
g„b_u g„bpC dp`p¡. iy„ v¡$Mpe R>¡? IA = IB = IC R>¡ L¡$ s¡ s`pku Sy>Ap¡.

M

C

P S

D

ÅZu gCA¡.

epv$ L$fuA¡.

P

Q R

I

A C

B
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rÓL$p¡Z_u bpSy>_p g„bvy$cpS>L$p¡_p¡ NyZ^d®

 L©$rs
1. L„$`pk `Ë$u_u dv$v$\u A¡L$ gOyL$p¡Z

rÓL$p¡Z A_¡ A¡L$ Nyfy$L$p¡Z rÓL$p¡Z v$p¡fp¡.
bÞ_¡ rÓL$p¡Z_u bpSy>_p g„bvy$cpS>L$
L„$`pk_u dv$v$\u v$p¡fp¡.

2. bÞ_¡ rÓL$p¡Z_u bpSy>_p g„bvy$cpS>L$
A¡L$k„`psu R>¡ s¡ Sy>Ap¡.

3. rÓL$p¡Z_u ÓZ¡e bpSy>_p g„bvy$cpS>L$
S>¡ tbvy$dp„ dm¡ R>¡, s¡ tbvy$_¡ C _pd
Ap`p¡. tbvy$ C \u rÓL$p¡Z_p ÓZ¡e
rifp¡tbvy$_y„ A„sf dp`p¡.
CX = CY = CZ R>¡, s¡ QL$pkp¡.

4. g„bvy$cpS>L$p¡_y„ k„`pstbvy$ L$ep„ R>¡?
s¡_y„ r_funZ L$fp¡.

1. _uQ¡_p dp`_p f¡MpM„X$ v$p¡fp¡ A_¡ s¡_p
g„bvy$cpS>L$ v$p¡fp¡.
(1) 5.3 k¡du	(2) 6.7 k¡du	(3) 3.8 k¡du

2. _uQ¡_p dp`_p M|Zp v$p¡fp¡ A_¡ s¡_¡ vy$cpNp¡.
(1) 105°	 (2) 55° (3) 90°

3. A¡L$ NyfyL$p¡Z rÓL$p¡Z A_¡ A¡L$ L$pV$L$p¡Z rÓL$p¡Z
v$p¡fp¡. ep¡Áe fQ_p L$fu bÞ_¡$ rÓL$p¡Z_p
M|Zp_p vy$cpS>L$p¡_y„ k„`pstbvy$ ip¡^p¡. v$f¡L$
rÓL$p¡Zdp„ k„`pstbvy$_y„ õ\p_ L$ep„ R>¡?

4. A¡L$ L$pV$L$p¡Z rÓL$p¡Z v$p¡fp¡ s¡_u ÓZ¡e bpSy>_p
g„bvy$cpS>L$p¡ v$p¡fp¡. g„bvy$cpS>L$p¡_y„ k„`pstbvy$
L$ep„ R>¡? s¡ gMp¡.

5*.	d¥r\gu, i¥gp A_¡ AS>e ÓZ¡e A¡L$S>    
il¡fdp„ Sy>v$pSy>v$p õ\m¡ fl¡ R>¡. s¡d_p„ Ofp¡\u 
kdp_ A„sf¡ fdL$X$p„_u A¡L$ vy$L$p_ R>¡. Ap 
dprlsu ApL©$rs_u dv$v$\u v$ip®hhp dpV¡$ L$C 
cp¥rdrsL$ fQ_p_p¡ D`ep¡N L$fip¡? õ`ô$uL$fZ 
Ap`p¡.

Z

C

Y

X

X

Y Z
C

I

C

�	 Ar^L$ dprlsu dpV¡$$ 

(1) rÓL$p¡Z_p L$p¡Zvy$cpS>L$ A¡L$k„`psu (concurrent) lp¡e R>¡.
s¡_p k„`pstbvy$_¡ "A„s:L¡$ÞÖ' (incentre) L$l¡ R>¡. s¡ I Anf\u
v$ip®hhpdp„ Aph¡ R>¡.

(2) rÓL$p¡Z_u bpSy>_p g„bvy$cpS>L$ "A¡L$k„`psu' lp¡e R>¡.
s¡_p k„`pstbvy$_¡ `qfL¡$ÞÖ (circumcentre) L$l¡ R>¡. s¡
C Anf\u v$ip®hpe R>¡.

dlphfpk„N°l 1
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(I) rÓL$p¡Z_u ÓZ bpSy>_u g„bpC Ap`u lp¡e sp¡ rÓL$p¡Z v$p¡fhp¡.

Dv$p.	∆XYZ A¡hp¡ v$p¡fp¡ L¡$ l(XY) = 6 k¡du, l(YZ) = 4 k¡du, l(XZ) = 5 k¡du,
L$pQu ApL©$rs v$p¡fsu hMs¡ Ap`¡gu dprlsu TX$`\u A_¡ i¼e s¡V$gp ep¡Áe âdpZ dp`dp„ bsphuA¡.
Dv$plfZdp„ bpSy> XY kp¥\u dp¡V$u R>¡ dpV¡$ L$pQu ApL©$rsdp„ `Z s¡ kp¥\u dp¡V$u S> bsphuA¡.
`pL$u ApL©$rs v$p¡fhp_p„ `Nr\ep„.

1. L$pQu ApL©$rs âdpZ¡ kp¥ â\d f¡M XY = 6
k¡du g„bpC_p¡ `pep¡ v$p¡ep£.

2. f¡M XZ _u g„bpC 5 k¡du lp¡hp\u L„$`pkdp„   5
k¡du A„sf gC_¡ L„$`pk_u gp¡M„X$_u AZu X `f 
d|L$u_¡ f¡M XY _u D`f_u bpSy> A¡L$ Qp` v$p¡ep£.

3. L„$`pkdp„ 4 k¡du A„sf gC_¡ L„$`pk_u gp¡M„X$_u
AZu Y `f d|L$u_¡ `l¡gp v$p¡f¡gp Qp`_¡ R>¡v$sp¡
Qp` v$p¡ep£. R>¡v$_tbvy$_¡ Z _pd Apàey„. f¡M XZ
A_¡ f¡M YZ v$p¡fu.
v$p¡f¡gp `pep_u _uQ¡_u bpSy>A¡ bÞ_¡ Qp` v$p¡fu_¡
`Z Ap rÓL$p¡Z fQ_p L$fu iL$pe R>¡ s¡ Sy>Ap¡.

	 ∆ABC A¡hu fus¡ v$p¡fp¡ L¡$ l(AB) = 4 k¡du,	
	 l(BC) = 3 k¡du,
�	Aphp¡ rÓL$p¡Z v$p¡fu iL$pi¡ L¡$? 
�	Ap`¡gp dp`_p A_¡L$ rÓL$p¡Z v$p¡fu iL$pe R>¡ s¡ 

QL$pku Sy>Ap¡. 
�	Ap dprlsu D`f\u A¡L$dpÓ rÓL$p¡Z v$p¡fhp¡ lp¡e 

sp¡ lÆ L$C ifs Dd¡fhu `X$i¡?

L$p¡C`Z Cdpfs bp„^sp `l¡gp„ s¡_u fQ_p 
kp¥â\d L$pNm `f v$p¡fhpdp„ Aph¡ R>¡. s¡        
Cdpfs_u _p_u ârsL©$rs b_ph¡gu `Z sd¡ Å¡C 
li¡. L$pNm `f v$p¡f¡gu f¡MpL©$rs_p Ap^pf¡ Cdpfs 
bp„^hp_y„ kfm b_¡ R>¡. s¡hu S> fus¡ L$p¡C `Z 
cp¥rdrsL$ fQ_p v$p¡fsp `l¡gp s¡_u L$pQu ApL©$rs 
v$p¡fhp\u `pL$u fQ_p v$p¡fhpdp„ dv$v$ \pe R>¡. 
fQ_p_u q¾$ep_p¡ ¾$d _½$u L$fu iL$pe R>¡.

Z

X Y

5 k¡du

6 k¡du

4 k¡du

Y

Z

X

4 k¡du5 k¡du

6 k¡du

YX

Z

5 k¡du 4 
k¡d

u

6 k¡du

4 k
¡du

6 k¡du

5 k¡du

X Y

Z

L$pQu ApL©$rs

L$pQu ApL©$rs

ÅZu gCA¡.

rÓL$p¡Z fQ_p

L©$rs
L¡$V$gpL$ M|Zp_p A_¡ bpSy>_p dp` Ap`¡gp lp¡e sp¡ s¡ `f\u rÓL$p¡Z v$p¡fu iL$pe L¡$, s¡ Å¡CA¡.
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(II)	 rÓL$p¡Z_u b¡ bpSy> A_¡ s¡dp„ kdprhóV$ M|Zp¡ Apàep¡ lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.

Dv$p.	∆PQR v$p¡fp¡ S>¡dp„ l(PQ) = 5.5 k¡du, m∠P = 50°, l(PR) = 5 k¡du.	  
	 (L$pQu ApL©$rs v$p¡fu_¡ s¡dp„ Ap`¡gu dprlsu v$ip®hu 

R>¡. ∠P gOyL$p¡Z R>¡ s¡\u L$pQu ApL©$rsdp„ `Z s¡ 
gOyL$p¡Z S> v$ip®ìep¡ R>¡. s¡ Sy>Ap¡.)

	 `pL$u ApL©$rs v$p¡fhp_p„ `Nr\ep„
1.	 L$pQu ApL©$rs âdpZ¡ f¡M PQ = 5.5 k¡du g„bpC_p¡ 

`pep¡ v$p¡ep£. 
2.	 qL$fZ PG A¡hu fus¡ v$p¡fp¡ L¡$ S>¡\u                        

m∠GPQ = 50° \pe. 

3.	 L„$`pkdp„ 5 k¡du A„sf gp¡. L„$`pk_u gp¡M„X$_u AZu 
P `f d|L$u_¡ qL$fZ PG `f Qp` v$p¡ep£. A_¡ R>¡v$_
tbvy$_¡ R _pd Apàey„. tbvy$ Q A_¡ tbvy$ R Å¡X$p¡. 
∆PQR A`¡rns rÓL$p¡Z s¥epf \ep¡.	

	 qL$fZ PG f¡M PQ _u _uQ¡_u bpSy>A¡ `Z v$p¡fu iL$pe. 
	 lh¡ L$pQu ApL©$rs _uQ¡ âdpZ¡ v$p¡fuA¡.
	 s¡ âdpZ¡ ∆PQR v$p¡ep£.

1.	 _uQ¡ Ap`¡gp dp`_p rÓL$p¡Z v$p¡fp¡.
	 (a)	 ∆ABC dp„ l(AB) = 5.5 k¡du, 
		  l(BC) = 4.2 k¡du, l(AC) = 3.5 k¡du.

	 (b)	 ∆STU dp„ l(ST) = 7 k¡du, 
		  l(TU) = 4 k¡du, l(SU) = 5 k¡du.

	 (c)	 ∆PQR dp„ l(PQ) = 6 k¡du,
		  l(QR) = 3.8 k¡du, l(PR) = 4.5 k¡du.

5 k¡du

5.5 k¡du

 50°
P Q

R
G

R

P Q
 50°

5.5 k¡du

L$pQu ApL©$rs
5 k¡du

R

P Q 50°
5.5 k¡du

L$pQu ApL©$rs

5 k¡du

2.	 `pep¡ 5 k¡du A_¡ bpL$u_u v$f¡L$ bpSy>_u   
g„bpC 3.5 k¡du lp¡e s¡hp¡ kdqÜcyS> rÓL$p¡Z 
v$p¡fp¡.

3.	 bpSy> 6.5 k¡du lp¡e s¡hp kdcyS> rÓL$p¡Z_u 
fQ_p L$fp¡.

4.	 sdpfp d_ âdpZ¡ bpSy>_u g„bpC_p dp` _½$u 
L$fu_¡ A¡L$ kdcyS> rÓL$p¡Z, A¡L$ kdqÜcyS> 
rÓL$p¡Z A_¡ A¡L$ rhjdcyS> rÓL$p¡Z v$p¡fp¡.

5.5 k¡du

5 k
¡du

P Q

R

G

 50°

dlphfpk„N°l 2 



5

1. ∆MAT v$p¡fp¡ S>¡dp„ l(MA) = 5.2 k¡du,
m∠A = 80°, l(AT) = 6 k¡du.

2. ∆NTS v$p¡fp¡ S>¡dp„ m∠T = 40°,
l(NT) = l(TS) = 5 k¡du.

3. ∆FUN v$p¡fp¡ S>¡dp„ l(FU) = 5 k¡du,
l(UN) = 4.6 k¡du, m∠U = 110°

4. ∆PRS v$p¡fp¡ S>¡dp„ l(RS) = 5.5 k¡du,
l(RP) = 4.2 k¡du, m∠R = 90°

(III) b¡ M|Zp A_¡ s¡dp„ kdprhóV$ bpSy>_u g„bpC Ap`u lp¡e s¡hp¡ rÓL$p¡Z v$p¡fhp¡.

Dv$p.	 ∆XYZ v$p¡fp¡ S>¡dp„ l(YX) = 6 k¡du, m∠ZXY = 30°, m∠XYZ = 100°
∠XYZ NyfyL$p¡Z R>¡. 

s¡\u L$pQu ApL©$rsdp„ `Z M|Zp¡ Y Nyê$L$p¡Z 
v$ip®ìep¡ s¡ Sy>Ap¡.

`pL$u ApL©$rs v$p¡fhp_p„ `Nr\ep„

1. L$pQu ApL©$rs âdpZ¡ f¡M YX = 6 k¡du
gC `pep¡ v$p¡ep£.

2. qL$fZ YR A¡hu fus¡ v$p¡ey¯ S>¡\u
m∠XYR = 100°

3. f¡M XY _u S>¡ bpSy>A¡ tbvy$ R R>¡, s¡ S>
bpSy>A¡ qL$fZ XD A¡hu fus¡ v$p¡ep£ L¡$,
S>¡\u m∠YXD = 30°. YR A_¡ XD
qL$fZp¡_p R>¡v$_tbvy$_¡ Z _pd Apàey„.
∆XYZ A`¡rns rÓL$p¡Z s¥epf \ep¡.

4. `pep_u buÆ bpSy>A¡ `Z Aphp¡ S>
rÓL$p¡Z v$p¡fu iL$pe R>¡ s¡ v$p¡fu_¡ Sy>Ap¡.

Dv$p.	∆ABC dp„ m∠A = 60°, m∠B = 40° A_¡ l(AC) = 6 k¡du R>¡. sp¡ sd¡ ∆ABC v$p¡fu iL$p¡
L¡$? rÓL$p¡Z v$p¡fhp dpV¡$ buÆ L$C dprlsu Ap`hu S>ê$fu R>¡? s¡ dprlsu d¡mhhp L$ep NyZ^d®_p¡ D`ep¡N 
L$fu iL$pi¡? L$pQu ApL©$rs v$p¡fu_¡ _½$u L$fp¡.

rÓL$p¡Z_p ÓZ¡e M|Zp_p dp`_p kfhpmp_p¡ NyZ^d® epv$ L$fp¡. Ap NyZ^d®_p¡ D`ep¡N L$fu_¡         
f¡M AC _¡ kdprhóV$ L$fsp„ ∠C _»y dp` dmi¡ _¡? 

dNS> Qgphp¡

Z

Y X
 100° 30°

6 k¡du

D

Y X

Z

 100°
30°

R

6 k¡du

L$pQu ApL©$rs

`pL$u ApL©$rs

dlphfpk„N°l 3

¤ _uQ¡ Ap`¡gp dp` `f\u rÓL$p¡Z v$p¡fp¡.
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(IV) L$Z® A_¡ A¡L$ bpSy>_u g„bpC Ap`¡gu lp¡e Ðepf¡ L$pV$L$p¡Z rÓL$p¡Z v$p¡fhp¡.

	 rÓL$p¡Zdp„ A¡L$ M|Zp¡ L$pV$M|Zp¡ lp¡e sp¡ s¡ rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z lp¡e R>¡ s¡ Ap`Z¡ ÅZuA¡ R>uA¡. 
Aphp rÓL$p¡Zdp„ L$pV$M|Zp_u kpd¡_u bpSy>_¡ L$Z® L$l¡ R>¡.
Dv$p.	∆LMN v$p¡fp¡ S>¡dp„ m∠LMN = 90°, L$Z® = 5 k¡du, l(MN) = 3 k¡du.

	 Ap`¡gu dprlsu D`f\u, L$pQu ApL©$rs v$p¡fp¡. 

m∠LMN = 90° A¡V$g¡ A„v$pS>¡ L$pV$L$p¡Z rÓL$p¡Z v$p¡ep£. 
A_¡ L$pV$M|Zp_u r_ip_u bsphu R>¡. A¡V$g¡ S> Ap`¡gu 
dprlsu âdpZ¡ L$pQu ApL©$rs v$p¡fu R>¡ s¡ Ýep_dp„ gp¡.

	 `pL$u ApL©$rs v$p¡fhp_p„ `Nr\ep„
1.	 L$pQu ApL©$rsdp„ v$ip®ìep âdpZ¡ f¡M MN `pep¡ 

3 k¡du g„bpC_p¡ v$p¡ep£. 
2.	 f¡M MN _p tbvy$ M `pk¡ 90° dp`_p¡ M|Zp¡ 

b_phsy„ qL$fZ  MT v$p¡ey¯.
3.	 L„$`pkdp„ 5 k¡du A„sf gC_¡ L„$`pk_u gp¡M„X$_u AZu 

tbvy$ N D`f d|L$u_¡ qL$fZ MT _¡ R>¡v$sp¡ Qp` v$p¡ep£. 
R>¡v$_tbvy$_¡ L _pd Apàey„. ∆LMN s¥epf \ep¡.

 4.	`pep_u buÆ bpSy>A¡ `Z AphuS> ApL©$rs v$p¡fu 
iL$pe R>¡, s¡ Ýep_dp„ fpMp¡.

L$pQu ApL©$rs

3 k¡du

5 k¡du

L

M N

1.	 ∆SAT, dp„ l(AT) = 6.4 k¡du, 
	 m∠A = 45°, m∠T = 105°
2.	 ∆MNP, dp„ l(NP) = 5.2 k¡du,  
	 m∠N = 70°, m∠P = 40°

3.	 ∆EFG, dp„ l(EG) = 6 k¡du,
	 m∠F = 65°, m∠G = 45°
4.	 ∆XYZ, dp„ l(XY) = 7.3 k¡du,
	 m∠X = 34°, m∠Y = 95°

1.	 ∆MAN, dp„ m∠MAN = 90°, 
	 l(AN) = 8 k¡du, l(MN) = 10 k¡du.
2.	 L$pV$L$p¡Z rÓL$p¡Z STU dp„ L$Z® SU = 5 k¡du 

A_¡ l(ST) = 4 k¡du.

3.	 ∆ABC dp„ l(AC) = 7.5 k¡du,
	 m∠ABC = 90° , l(BC) = 5.5 k¡du.
4.	 ∆PQR dp„ l(PQ) = 4.5 k¡du, 
	 l(PR) = 11.7 k¡du, m∠PQR = 90°.

5.	rhÛp\}Ap¡A¡ rÓL$p¡Z fQ_p dpV¡$ Sy>v$p„Sy>v$p„ Dv$plfZp¡ s¥epf L$fu_¡ dlphfp¡ L$fhp¡.

M N

T

3 k¡du

5 k¡du

L

dlphfpk„N°l 5
	 _uQ¡ Ap`¡gp dp` `f\u rÓL$p¡Z v$p¡fp¡.

dlphfpk„N°l 4
¤	 _uQ¡ Ap`¡gp dp` `f\u rÓL$p¡Z v$p¡fp¡.
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A

B

QP

	 _uQ¡_u dprlsu `f\u rÓL$p¡Z v$p¡fhp_p¡ âeÐ_ L$fp¡.

1.	 ∆ABC dp„ m∠A = 85°, m∠B = 115°, l(AB) = 5 k¡du.
2.	 ∆PQR dp„ l(QR) = 2 k¡du, l(PQ) = 4 k¡du, l(PR) = 2 k¡du. 
	 D`f_p b„_¡ rÓL$p¡Z sd¡ v$p¡fu i¼ep L¡$? Å¡ v$p¡fu _ i¼ep lp¡e sp¡ s¡_u `pR>m_y„ L$pfZ ip¡^p¡.

�	 Ar^L$ dprlsu d¡mhhp dpV¡$$L©$rs
v$p.s., ∆ABC v$p¡fp¡ S>¡dp„ l(BC) = 8 k¡du, l(CA) = 6 k¡du, m∠ABC = 40°. l(BC) = 8 

k¡du_p `pep `f  40° _p¡ M|Zp¡ b_phsy„ qL$fZ v$p¡fp¡. Ap qL$fZ `f tbvy$ A dmhy„ Å¡CA¡. s¡ 
dpV¡$ C L¡$ÞÖ A_¡ 6 k¢du rÓÄep gC Qp` v$p¡fp¡. iy„ v¡$Mpe R>¡? Ap Qp`, qL$fZ_¡ b¡ W¡$L$pZ¡ R>¡v¡$ 
R>¡. A¡V$g¡ L¡$ Ap`¡gp dp`_p S> `Z b¡ rcÞ_ rÓL$p¡Z dm¡ R>¡. 

	 rÓL$p¡Z_p ÓZ¡e M|Zp_p„ dp` Apàep lp¡e A_¡ A¡L$`Z bpSy>_y„ dp` Apàey„ _ lp¡e sp¡ rÓL$p¡Z 
v$p¡fu iL$pi¡ L¡$? Aphp L¡$V$gp„ rÓL$p¡Z v$p¡fu iL$pi¡?

L©$rs

ÅZu gCA¡
f¡MpM„X$_u A¡L$ê$`sp (Congruence of segments) 

L©$rs I  ः	 A¡L$ g„bQp¡fk L$pNm gp¡. Ap L$pNm_u       
kpdkpd¡_u bpSy> Å¡X$p¡. s¡ `fõ`f b„^    
b¡ksu Aph¡ R>¡ s¡_u Mpsfu L$fp¡.

L©$rs II  ः 	L$„$`pk`Ë$u_u dv$v$\u f¡M AB _u g„bpC dp`p¡ 
A_¡ f¡M PQ _u g„bpC dp`p¡ A_¡ gMp¡.

		      l(AB) = ........k¡du, 	 l(PQ) = ........k¡du 

	 f¡M AB A_¡ f¡M PQ f¡MpM„X$p¡_u g„bpC kfMu R>¡ L¡$? s¡ f¡MpM„X$p¡ KQL$u_¡ A¡L$buÅ `f d|L$u 
iL$psp _\u dpV¡$ A¡L$ `pfv$i®L$ L$pNm gp¡. s¡_¡ f¡M AB `f d|L$u_¡ s¡ L$pNm `f AB f¡MpM„X$ tbvy$_p 
_pd krls v$p¡fu gp¡. Ap `pfv$i®L$ L$pNm `f dm¡gp¡ _hp¡ f¡MpM„X$ afu f¡M PQ `f d|L$u_¡ s`pkp¡. A 
tbvy$ P `f d|L$hp\u tbvy$ B tbvy$ Q `f `X¡$ R>¡ s¡_u Mpsfu L$fp¡. Ap D`f\u f¡M AB A¡ f¡M PQ kp\¡ 
A¡L$ê$` R>¡ s¡ kdÅe R>¡.
	 Ap D`f\u L$lu iL$pe L¡$, Å¡ f¡MpM„X$p¡_u g„bpC kdp_ lp¡e sp¡ s¡ f¡MpM„X$ `fõ`f b„^b¡k¡ R>¡. 
A¡V$g¡ S> L¡$ s¡ A¡L$ê$` R>¡, A¡d L$l¡hpe R>¡. 

f¡MpM„X$ AB, f¡MpM„X$ PQ _¡ A¡L$ê$` R>¡, s¡ f¡M AB ≅ f¡M PQ Apd gMpe R>¡.

		 �	Å¡ Ap`¡gp f¡MpM„X$p¡_u g„bpC kdp_ lp¡e sp¡ s¡ f¡MpM„X$p¡ A¡L$ê$` lp¡e R>¡.

{	Å¡ f¡M AB ≅ f¡M PQ A¡V$g¡ S> f¡M PQ ≅ f¡M AB.

{	Å¡ f¡M AB ≅ f¡M PQ, f¡M PQ ≅ f¡M MN sp¡ f¡M AB ≅ f¡M MN s¡ Ýep_dp„ fpMp¡. 
	 A¡V$g¡ S> A¡L$ f¡MpM„X$ buÅ kp\¡ A_¡ buÅ¡, ÓuÅ kp\¡ A¡L$ê$` lp¡e sp¡ `l¡gp¡ f¡MpM„X$ ÓuÅ kp\¡ 

`Z A¡L$ê$` lp¡e R>¡.

Ap d_¡ kdÅey„.
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B
 35°

A

C

 90°

TI

N P

T

Q

100°

A

B

H G

F

D

E
C

M R
G

N B

D

E

C

 Q  P  Z  Y  X  W  A  B  C

L©$rs I  ः 
	 L$p¡C`Z A¡L$ Mp¡My„ gp¡. s¡_u v$f¡L$ bpSy>_u g„bpC dp`p¡. L$C L$C bpSy>Ap¡ A¡L$ê$` R>¡ s¡ Sy>Ap¡.

L©$rs II  ः

	 _uQ¡_u ApL©$rs D`f\u A¡L$ê$` f¡MpM„X$p¡_u Å¡X$uAp¡ gMp¡.

		  (1) f¡M AB ≅ f¡M DC

		  (2) f¡M AE ≅ f¡M BH

		  (3) f¡M EF ≅ f¡M .......

		  (4) f¡M DF ≅ f¡M .......	

dlphfpk„N°l 6

1.	 _uQ¡_u ApL©$rsdp„\u A¡L$ê$` f¡MpM„X$p¡_u Å¡X$uAp¡ gMp¡. (rhcpS>L$ (Devider)_p¡ D`ep¡N L$fu_¡ ip¡^p¡.)

		  (i) ...........................

		  (ii) ...........................

		  (iii) ...........................

		  (iv) ...........................

2.	 _uQ¡_u f¡Mp `f `pk¡`pk¡_p L$p¡C`Z b¡ tbvy$ hÃQ¡_y„ A„sf kdp_ R>¡. s¡ `f\u Mpgu S>Áep `|fp¡.	
	

	 (i) f¡M AB ≅ f¡M .......	 (ii) f¡M AP ≅ f¡M .......	 (iii) f¡M AC ≅ f¡M .......
	 (iv) f¡M ....... ≅ f¡M BY	 (v) f¡M ....... ≅ f¡M YQ	 (vi) f¡M BW ≅ f¡M .......

M|Zp_u A¡L$ê$`sp (Congruence of angles)

	 _uQ¡ Ap`¡gp M|Zp_y„ r_funZ L$fu_¡ kfMp dp`_p M|ZpAp¡_u Å¡X$u gMp¡.

ÅZu gCA¡
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 35°
100°

 90°

I

S R

ST

R
S

P
M

M Y ZN

L X

 40°  40°

�	OqX$epmdp„ L¡$V$gp„ hpÁep R>¡?  
�	b¡ L$p„V$p hÃQ¡ L¡$V$gp A„i_p¡ M|Zp¡ bÞep¡ R>¡? 
�	OqX$epm_p L$p„V$p hÃQ¡ Ap dp`_p M|Zp kp\¡ A¡L$ê$` 

M|Zp¡ lÆ L¡$V$gp„ hpN¡ b_i¡? 

L©$rs  

Qpgp¡, QQp® L$fuA¡

	 ApL©$rsdp„ v$ip®ìep âdpZ¡ 40° _p ∠LMN A_¡ ∠XYZ b¡ M|Zp v$p¡fp¡. A¡L$ `pfv$i®L$ L$pNm (V²¡$k 

`¡`f) ∠LMN `f d|L$u_¡ tbvy$_p _pd kp\¡ M|Zp_u bpSy>Ap¡ v$p¡fu gp¡. `pfv$i®L$ L$pNm s¡ D`pX$u_¡ M|Zp¡ 

∠XYZ D`f d|L$p¡. rifp¡tbvy$ M, rifp¡tbvy$ Y D`f, qL$fZ MN, qL$fZ YZ D`f d|L$u_¡ qL$fZ ML, 
qL$fZ YX `f `X¡$ R>¡ s¡ QL$pkp¡. Ap `f\u kfMp dp`_p M|Zp A¡L$ê$` lp¡e R>¡ s¡ kdÅe R>¡. M|Zp_u 
A¡L$ê$`sp M|Zp_u c|ÅAp¡_u g„bpC `f Ap^pqfs lp¡su _\u. M|Zp_u A¡L$ê$`sp M|Zp_p dp` D`f 

Ap^pqfs lp¡e R>¡. ∠LMN A_¡ ∠XYZ A¡L$ê$` R>¡ s¡ ∠LMN ≅ ∠XYZ Apd gMpe R>¡.

Ap d_¡ kdÅey„.

		 �	S>¡ M|Zp_p dp` kdp_ lp¡e R>¡ s¡ b¡ M|Zp A¡L$ê$` lp¡e R>¡.

{	 Å¡ ∠LMN ≅ ∠XYZ sp¡ ∠XYZ ≅ ∠LMN
{	 Å¡ ∠LMN ≅ ∠ABC A_¡ ∠ABC ≅ ∠XYZ sp¡ ∠LMN ≅ ∠XYZ
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dlphfpk„N°l 7
¤	_uQ¡ L¡$V$gp„L$ M|Zp Ap`¡gp R>¡. s¡dp„\u A¡L$ê$` M|Zp_u Å¡X$uAp¡ A¡L$$ê$`sp_y„ rQl¹_ hp`fu_¡ gMp¡.
	

ÅZu gCA¡.

hsy®m_u A¡L$ê$`sp (Congruence of circles)

 90°

 45°
 30°

BA

O C

D 45°
 30°

P

Q R

S

T

R L

N

M

Geogebra Software _p Construction tools _p¡ D`ep¡N L$fu_¡ Sy>v$p-Sy>v$p dp`_p 
rÓL$p¡Zp¡ A_¡ hsy®mp¡ v$p¡fp¡.

	   (a)	 (b)                      (c)                    (d)
L©$rs I : D`f_u ApL©$rs_p hsy®mp¡_y„ r_funZ L$fp¡. 
D`f âdpZ¡ 1 k¡du, 2 k¡du, 1 k¡du, 1.3 k¡du rÓÄep_p hsy®mp¡ L$pNm D`f v$p¡fp¡ A_¡ s¡ hsy®mpL$pf 
QL$suAp¡ L$p`p¡. Ap QL$suAp¡ A¡L$buÅ `f d|L$u_¡ L$C QL$suAp¡ A¡L$buÅ kp\¡ b„^b¡ksu Aph¡ R>¡ s¡ s`pkp¡.
r_funZp¡ :	1.	ApL©$rs (a) A_¡ (c) _p hsy®mp¡ `fõ`f b„^b¡ksp„ Aph¡ R>¡.
		  2.	ApL©$rs (b) A_¡ (c) hsy®mp¡ `fõ`f b„^b¡ksp„ Aphsp„ _\u, 
			   ApL©$rs (a) A_¡ ApL©$rs (d) _p hsy®mp¡ `Z b„^b¡ksp _\u.
		  S>¡ hsy®mp¡ A¡L$buÅ kp\¡ b„^b¡ksp Aph¡ R>¡ s¡_¡ A¡L$ê$` hsy®mp¡ L$l¡hpe R>¡.  
L©$rs II :	 Sy>v$pSy>v$p dp`_u `Z kfMu ÅX$pC_u b„NX$uAp¡ gphu_¡ s¡dp„\u L$C b„NX$uAp¡ A¡L$ê$` R>¡ s¡ 

ip¡^p¡.
L©$rs III :	 ìehlpfdp„ sd_¡ A¡L$ê$` hsy®mp¡ L$ep„ v¡$Mpe R>¡, s¡ ip¡^p¡.

L©$rs IV :	 Ofdp„ hsy®mpL$pf qL$_pfhpmu \pmuAp¡ A\hp hpV$L$uAp¡ gp¡. s¡_u qL$_pf A¡L$buÅ kp\¡ 
Å¡X$u_¡ L$C qL$_pfp¡ A¡L$buÅ kp\¡ A¡L$ê$` R>¡ s¡ Sy>Ap¡.

Ap d_¡ kdÅey„.

		 �	S>¡ hsy®mp¡_u rÓÄep kdp_ lp¡e R>¡ s¡ hsy®mp¡ A¡L$ê$` lp¡e R>¡.

qqq

1  k¡du 1 k¡du2 k¡du 1.3 k¡du

ICT Tools or Links
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2

 

�	Nep hj£ Ap`Z¡ `|Zp¯L$ k„¿ep_p kfhpmp A_¡ bpv$bpL$u L$fsp„ iu¿ep R>uA¡. s¡_p¡ D`ep¡N L$fu_¡ 
_uQ¡_u Mpgu S>Áep `|fp¡.

(1) 5 + 7 = (2) 10 + (- 5) = (3) - 4 + 3 =
(4) (- 7) + ( - 2) = (5) (+ 8) - (+ 3) = (6) (+ 8) -  (- 3) =

�	_uQ¡_u âÐe¡L$ q¾$ep_p¡ S>hpb 3 Aph¡ A¡ fus¡ Mpgu L$p¦kdp„ ep¡Áe k„¿ep gMp¡.

`|Zp¯L$ k„¿ep_p NyZpL$pf

	 deyfu ipmpdp„\u Of¡ S>su lsu Ðepf¡ s¡_u kpeL$g `„¼Qf \C NC. `„¼Qf L$Y$phhp s¡_u `pk¡ `|fsp 
`¥kp _lp¡sp. Ðepf¡ s¡_¡ kyip„s, õ_¡lg A_¡ L$ë`_p v$f¡L¡$ `p„Q ê$r`ep DR>u_p Apàep. s¡\u s¡_u `pk¡ 
DR>u_p 15 ê$r`ep c¡Np \ep A_¡ s¡\u s¡_u kpeL$g_u dfpds \C NC. Ap`Z¡ DR>u_p ê$r`ep A\hp 

L$fS> ‘-’ (F>Z) rQl¹_\u v$ip®huA¡ R>uA¡ A¡V$g¡ deyfu `f 15 ê$r`ep_y„ L$fS> \ey„ A\hp s¡_u `pk¡ 

-15 ê$r`ep lsp.

Al] Ap`Z¡ (- 5) + (- 5) + (- 5) = - 15 A¡ kdÆ gu^y„. 

Ap `f\u (- 5) × 3 = 3 × (- 5) = - 15 Ýep_dp„ Aph¡ R>¡.

buS>¡ qv$hk¡ deyfu s¡_u dçdu `pk¡\u 15 ê$r`ep gphu. v$f¡L$_¡ `¥kp `pR>p Ap`u L$fS> Q|L$ìey„, L$fS> 

Q|L$hu v¡$hy„ A¡V$g¡ `¥kp d¡mhhp A¡V$g¡¡ - (- 15) = +15 Ap Ýep_dp„ fpMp¡.

	 Ap`Z¡ `|Z® k„¿ep_p NyZpL$pf A_¡ cpNpL$pf iu¿ep R>uA¡. Ap q¾$ep L$fhp OqX$ep `Z s¥epf L$ep® 
R>¡. lh¡ `|Zp¯L$ k„¿ep_p NyZpL$pf Å¡CA¡ A¡V$g¡ S> F>Zk„¿ep, ^_ k„¿ep A_¡ i|Þe dmu_¡ S>¡ kd|l R>¡ 

s¡dp„_u k„¿ep_p NyZpL$pf Å¡CA¡.

	 (- 3) + (- 3) + (- 3) + (- 3) _p¡ kfhpmp¡ A¡V$g¡ S> (- 3) k„¿ep 4 hMs gC_¡ L$f¡gp¡ 

kfhpmp¡. s¡ -12 Aph¡ R>¡. Ap kfhpmp¡ Ap`Z¡ (- 3) × 4 = - 12 Apd `Z gMu iL$uA¡.

s¡huS> fus¡ (- 5) × 6 = - 30,	 (- 7) × 2 = - 14,		 8 × (- 7) = - 56 

     (- 6) + (     ) 			   4 - (     )		   7 + (     )

 (- 5) - (     )		 - 8 + (     )  9 - (     )

3

epv$ L$fuA¡

ÅZu gCA¡

`|Zp¯L$ k„¿ep_p NyZpL$pf A_¡ cpNpL$pf
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dlphfpk„N°l 8

¤	NyZpL$pf L$fp¡.

	 (i) (- 5) × (- 7)  	 (ii) (- 9) × (6)      (iii) (9) × (- 4)    (iv) (8) × (- 7) 

	 (v) (- 124) × (- 1) (vi) (- 12) × (- 7) (vii) (- 63) × (- 7) (viii) (-7) × (15)

lh¡ (- 4) _p¡ OqX$ep¡ s¥epf L$fuA¡.
	 (- 4) × 0 = 0	 Apdp„_p ApL©$rsb„^_y„ r_funZ L$fp¡. Al] (- 4) _p¡ NyZL$
	 (- 4) × 1 = - 4	 A¡L$ A¡L$d\u h^¡ L¡$ NyZpL$pf 4 S>¡V$gp¡ Ap¡R>p¡ \e¡gp¡ v¡$Mpe R>¡.
	 (- 4) × 2 = - 8
	 (- 4) × 3 = - 12
Ap S> ApL©$rsb„^ fpMu_¡ (- 4) _p¡ OqX$ep¡ Ap âdpZ¡ \i¡. NyZL$ Ap¡R>p¡ L$fu_¡ gMuA¡, sp¡ s¡ Aphp¡ li¡.
	 (- 4) × (- 2) = 8	 (- 4) _p¡ NyZL$ A¡L$ A¡L$d\u Ap¡R>p¡ \pe,
	 (- 4) × (- 1) = 4	 sp¡ NyZpL$pf 4 S>¡V$gp¡ h^¡ R>¡ s¡ Ýep_dp„ gp¡.
	 (- 4) × 0 = 0
_uQ¡_p sL$spdp„ (- 5) _p¡ OqX$ep¡ Ap`¡gp¡ R>¡. s¼spdp„_p (- 6) A_¡ (- 7) _p OqX$ep `|fp L$fp¡.

(- 5) × (- 3) = 15 (- 6) × (- 3) = (- 7) × (- 3) = 

(- 5) × (- 2) = 10 (- 6) × (- 2) = (- 7) × (- 2) = 

(- 5) × (- 1) = 5 (- 6) × (- 1) = (- 7) × (- 1) = 

(- 5) × 0 = 0 (- 6) × 0 = (- 7) × 0 = 

(- 5) × 1 =  - 5 (- 6) × 1 = (- 7) × 1 =  

(- 5) × 2 =  - 10 (- 6) × 2 = (- 7) × 2 = 

(- 5) × 3 =  - 15 (- 6) × 3 = (- 7) × 3 = 

(- 5) × 4 =  - 20 (- 6) × 4 = (- 7) × 4 = 

�	b¡ ^_ `|Zp¯L$p¡_p¡ NyZpL$pf ^_ `|Zp¯L$ Aph¡ R>¡.
�	A¡L$ ^_ `|Zp¯L$ A_¡ A¡L$ F>Z `|Zp¯L$_p¡    

NyZpL$pf F>Z `|Zp¯L$ Aph¡ R>¡.
�	b¡ F>Z `|Zp¯L$p¡_p¡ NyZpL$pf ^_ `|Zp¯L$ Aph¡ 

R>¡.

(^_ k„¿ep)	 × (^_ k„¿ep)	 = (^_ k„¿ep)
(^_ k„¿ep)	 × (F>Z k„¿ep)	= (F>Z k„¿ep) 
(F>Z k„¿ep)	× (^_ k„¿ep)	 = (F>Z k„¿ep) 
(F>Z k„¿ep)	× (F>Z k„¿ep)	= (^_ k„¿ep)

Ap d_¡ kdÅey„.
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ÅZu gCA¡

`|Zp¯L$ k„¿ep_p¡ cpNpL$pf

	 A¡L$ ^_ `|Zp¯L$_¡ buÆ ^_ `|Zp¯L$ hX¡$ cpNhp_u q¾$ep Ap`Z¡ ÅZuA¡ R>uA¡. Ap cpNpL$pf `|Z® k„¿ep 

A\hp A`|Zp¯L$ k„¿ep lp¡e R>¡ s¡ `Z Ap`Z_¡ Mbf R>¡.

	 S>¡d L¡$, 6 ÷ 2 = 6
2

 = 3,  5 ÷ 3 = 5
3

 = 1 + 2
3

	 k„¿epf¡Mp `f i|Þe_u X$pbu bpSy> Ap`Z¡ F>Z `|Zp¯L$ k„¿ep v$ip®hu iL$uA¡ R>uA¡. s¡hu S> fus¡ s¡_p 
cpN `Z v$ip®hu iL$uA¡.

	 Al]      ,     ,  3
2

,    k„¿epf¡Mp `f v$ip®h¡gu R>¡.

 	 −







1

2

1

2
, , 

3

2

3

2
,
−






 , 

−







5

2

5

2
,  Ap `fõ`f rhfyÙ k„¿ep_u Å¡X$uAp¡ R>¡ s¡ Ýep_dp„ fpMp¡.

	 A¡V$g¡ S>  
1

2  + 
−1
2  = 0,     3

2
 + 

−( )3
2

 = 0,     - 5
2

 + 5
2

 = 0

	 rhfyÙ k„¿ep_u Å¡X$u_¡ kfhpmp ìeõs k„¿ep_u Å¡X$u `Z L$l¡ R>¡.

	 (- 1) × (- 1) = 1 A¡ Ap`Z¡ Å¡ey„ R>¡. Ap kduL$fZ_u b„_¡ bpSy>Ap¡_¡ (- 1) hX¡$ cpNuA¡ sp¡  	

(- 1) = 1

1−( )  kduL$fZ dm¡ R>¡. dpV¡$  
1

1−( )  Ap cpNpL$pf A¡V$g¡ (- 1) R>¡ s¡ ÅZu gp¡. 

	 Ap D`f\u   6 × (- 1) = 6 × 
1

1−( )  = 
6

1−( )   A¡ kdÅe R>¡.

^_ `|Zp¯L$_¡ F>Z `|Zp¯L$ hX¡$ cpNhy„.

	 7

2−
 = 

7 1

1 2

×
−( )×  = 7 × 

1

1−( )  × 1
2
 = 7

1
 × (- 1) × 1

2
  = 

7 1

2

( )× −( )  = −7
2
 

F>Z `|Zp¯L$_¡ F>Z `|Zp¯L$ hX¡$ cpNhy„.

	 −
−
13

2
 = 

−( )×
−( )×
1 13

1 2
 = 

−( )
−( )

× ×
1

1
13

1

2
  = −( )× −( )

× = × =1
1

1

13

2
1
13

2

13

2

	 Ap S> âdpZ¡ 
−
−
25

4  = 
25

4  , 	
−
−
18

2  = 
18

2  = 9 hN¡f¡ QL$pku Sy>Ap¡.

	 Ap D`f\u F>Z `|Zp¯L$_p cpNpL$pf kdÅe R>¡.

	 A¡L$ `|Zp¯L$ k„¿ep_¡ buÆ i|Þe¡sf `|Zp¯L$ k„¿ep hX¡$ cpNuA¡ sp¡ dmsp¡ cpNpL$pf gMsu hMs¡ R>¡v$ 

^_ `|Zp¯L$ k„¿ep lp¡hp¡ Å¡CA¡ A¡ r_ed R>¡, dpV¡$ 
7

2−  = −7
2

 , 
−
−
11

3
 = 
11

3  Apd gMpe R>¡.

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

− 5
2

− 3
2

3
2

5
2

−
5

2
−
3

2

5

2
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- 13 - 27 - 24 + 9

- 15
+ 41 + 12 + 13

- 18

- 8
- 28

- 37

qqq

Ap d_¡ kdÅey„.

	 `|Zp¯L$ k„¿ep_p cpNpL$pf_p r_ed NyZpL$pf_p r_edp¡ S>¡hp S> R>¡.

�	 b¡ ^_ `|Zp¯L$ k„¿ep_p¡ cpNpL$pf, ^_ k„¿ep Aph¡ R>¡.

�	 b¡ F>Z `|Zp¯L$ k„¿ep_p¡ cpNpL$pf, ^_ k„¿ep Aph¡ R>¡. 

�	 ^_ `|Zp¯L$ A_¡ F>Z `|Zp¯L$_p¡ cpNpL$pf, l„d¡ip F>Z k„¿ep Aph¡ R>¡.

dlphfpk„N°l 9
1.	 _uQ¡_p Dv$plfZp¡ DL¡$gp¡.

	 (i) (- 96) ÷ 16	 (ii) 98 ÷ (- 28)      (iii) (- 51) ÷ 68	 (iv) 38 ÷ (- 57)
	 (v) (- 85) ÷ 20	 (vi) (-150) ÷ (- 25) (vii) 100 ÷ 60	 (viii) 9 ÷ (- 54)
	 (ix) 78 ÷ 65	 (x) (- 5) ÷ (- 315)

2*.	S>¡_p¡ S>hpb 
24

5  Aph¡ A¡hp `|Zp¯L$p¡_p ÓZ cpNpL$pf_p Dv$plfZp¡ s¥epf L$fp¡.

3*.	S>¡_p¡ S>hpb 
−5
7   Aph¡ A¡hp `|Zp¯L$p¡_p ÓZ cpNpL$pf_p Dv$plfZp¡ s¥epf L$fp¡.

4.	 _uQ¡ A¡L$ smphdp„ L¡$V$guL$ k„¿ep ^pfZ L$f¡gu dpR>guAp¡ R>¡. L$p¡C`Z 4 Å¡X$uAp¡ gC_¡ s¡dp„_u k„¿ep_p 

NyZpL$pf L$fp¡. s¡dS> 4 Sy>v$u Å¡X$uAp¡ gC_¡ s¡dp„_u k„¿ep_p cpNpL$pf L$fp¡.

Dv$p. 

1.	 (-13) × (-15) = 195	 2.	 (-24) ÷ 9 = − =
−24

9

8

3
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3

epv$ L$fuA¡

�	kp¥\u _p_u d|m k„¿ep (prime number) L$C?
�	1 \u 50 ky^udp„ L¡$V$gu d|mk„¿ep R>¡? s¡_u epv$u L$fp¡.
�	_uQ¡_u k„¿epdp„\u S>¡ k„¿ep d|mk„¿ep R>¡, s¡ k„¿ep_u afs¡ hsy®m L$fp¡.

17,  15,  4,  3,  1,  2,  12,  23,  27,  35,  41,  43,  58,  51,  72,  79,  91,  97
kld|m k„¿ep (coprime numbers) : S>¡ b¡ k„¿ep_p¡ kpdpÞe rhcpS>L$ "1' lp¡e R>¡, s¡ k„¿ep 
A¡L$buÅ_u kld|m k„¿ep R>¡ A¡d L$l¡ R>¡. kld|m k„¿ep_¡ kp`¡n d|m k„¿ep (relatively prime
numbers) `Z L$l¡ R>¡.

	 S>¡d L¡$ : 10 A_¡ 21 Ap b¡ k„¿ep kld|m k„¿ep R>¡. L$pfZL¡$ 10 _p rhcpS>L$ : 1, 2, 5, 10 A_¡ 
21 _p rhcpS>L$p¡ 1, 3, 7, 21 Ap bÞ_¡dp„ 1 A¡ A¡L$dpÓ kpdpÞe rhcpS>L$ R>¡. (3, 8) ; (4, 9); 
(21, 22) ; (22, 23) ; (23, 24) hN¡f¡. L¡$V$guL$ kld|m k„¿ep R>¡. b¡ ¾$rdL$ k„¿epAp¡ l„d¡ip kld|m 
lp¡e R>¡ s¡ QL$pku Sy>Ap¡.

ÅZu gCA¡

Å¡X$d|m k„¿ep (Twin prime numbers)
S>¡ b¡ d|mk„¿ep hÃQ¡_p¡ saphs 2 lp¡e, s¡_¡ Å¡X$d|m k„¿ep L$l¡ R>¡.
S>¡d L¡$ : (3, 5) ; (5, 7) ; (11, 13) ; (29, 31) hN¡f¡.

dlphfpk„N°l 10
1. S>¡ k„¿ep d|m _\u A_¡ k„ey¼s `Z _\u, s¡hu k„¿ep L$C R>¡?
2. _uQ¡_u Å¡X$uAp¡dp„\u kld|m k„¿epAp¡_u Å¡X$u Ap¡mMp¡.

(i) 8, 14 (ii) 4, 5 (iii) 17, 19 (iv) 27, 15
3. 25 \u 100 ky^u_u b^u d|m k„¿ep_u epv$u b_php¡. s¡ L¡$V$gu R>¡ s¡ gMp¡.
4. 51 \u 100 ky^u_u b^u Å¡X$d|m k„¿ep gMp¡.
5. 1 \u 50 hÃQ¡_u kld|m k„¿epAp¡_u 5 Å¡X$u gMp¡.
6. d|m k„¿epdp„\u kdk„¿ep L$C?

k„¿ep_p d|m Aheh `pX$hp (Prime factorisation of a number)
k„¿ep_p¡ gkprh A_¡ dkprh L$pY$hp dpV¡$ ey[¼gX$_p¡ A¡L$ kl¡gp¡ `Z dlÒh_p¡ r_ed A_¡L$ hMs 

hp`fhpdp„ Aph¡ R>¡. A¡ r_ed R>¡, “L$p¡C`Z k„ey¼s k„¿ep, d|m k„¿ep_p NyZpL$pf_p ê$`dp„ gMu iL$pe 

R>¡.”

ÅZu gCA¡

dkprh - gkprh
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2    24

2    12

2    6

3    3

     1

24 	= 2 × 12 	   
	 = 2 × 2 × 6	 ...12 _p Aheh `pX$ép R>¡.

	 = 2 × 2 × 2 × 3	 ...6 _p Aheh `pX$ép R>¡.

	 2 A_¡ 3 d|m Aheh R>¡.

63

×

×

7 9

7 3 × 3

45

5 × 9

5 × 3 3×

20

×

×

2 10

2 2 × 5

3    117

3    39

13   13

	      1

117 = 3 × 3 × 13

117	= 13 × 9
	 = 13 × 3 × 3
	

250	= 2 × 125
	 = 2 × 5 × 25
	 = 2 × 5 × 5 × 5

2    250

5    125

5    25

5    5

	    1
250 = 2 × 5 × 5 × 5

	 k„¿ep_p d|m Aheh L¡$hu fus¡ `pX$hp s¡ Å¡CA¡.

Dv$p. 24 _¡ d|m Ahehp¡_p NyZpL$pf_p ê$`dp„ gMp¡.

	 d|m Aheh ip¡^hp_u `Ùrs

	 Ecu dp„X$Zu	 ApX$u dp„X$Zu
				  

	 24 = 2 × 2 × 2 × 3

			   epv$ fpMp¡ ः
Ap`¡gu k„¿ep s¡_p d|m Ahehp¡_p NyZpL$pf_p ê$`dp„ 

gMhu A¡V$g¡ s¡ k„¿ep_p d|m Aheh `pX$hp. 
Dv$p. _uQ¡ Ap`¡gu k„¿ep d|m Ahehp¡_p NyZpL$pf_p ê$`dp„ gMp¡.

	 63 = 7 × 3 × 3	 45 = 5 × 3 × 3	 20 = 2 × 2 × 5
Dv$p. 117 _p d|m Aheh `pX$p¡.  	 Dv$p. 250 _p d|m Aheh `pX$p¡. 
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2    40

2    20

2    10

5     5

      1

40 	= 10 × 4
	 = 5 × 2 × 2 × 2	
	  

40 	= 8 × 5
	 = 2 × 2 × 2 × 5
	

 	 24	 = 4 × 6
		  = 2 × 2 × 2 × 3

 	 32	 = 8 × 4
		  = 2 × 2 × 2 × 2 × 2

2    32

2    16

2     8

2     4

2     2

      1

2    24

2    12

2	    6

3    3

     1

Dv$p. 40 _p d|m Aheh `pX$p¡. 

	    Ecu dp„X$Zu		  ApX$u dp„X$Zu

	 40 = 2 × 2 × 2 × 5
dlphfpk„N°l 11

¤	_uQ¡_u k„¿ep_p d|m Aheh `pX$p¡.
	 (i) 32	 (ii) 57	 (iii) 23	 (iv) 150	 (v) 216
	 (vi) 208	 (vii) 765	 (viii) 342	 (ix) 377	 (x) 559

epv$ L$fuA¡

dlÑd kpdpÞe rhcpS>L$ (dkprh) 
[Greatest Common Divisor - GCD or Highest Common Factor - HCF]
Ap`Z¡ ^_ `|Zp¯L$ k„¿ep_p dkprh A_¡ gkprh iu¿ep R>uA¡. lh¡ s¡_p¡ lÆ ApNm Aæepk L$fuA¡.

Ap`¡gu k„¿epAp¡_p¡ dkprh A¡V$g¡ s¡ k„¿epAp¡_p¡ kp¥\u dp¡V$p¡ kpdpÞe rhcpS>L$. 
�	_uQ¡_p v$f¡L$ Dv$plfZdp„ k„¿ep_p b^p rhcpS>L$ gMp¡ A_¡ dkprh ip¡^p¡.
	 (i) 28, 42	 (ii) 51, 27	 (iii) 25, 15, 35

ÅZu gCA¡  
d|m Aheh `Ùrs :  d|m Aheh `pX$u_¡ k„¿ep_p¡ dkprh ip¡^hp¡ kfm R>¡.

v$p.s.,  d|m Aheh `Ùrs\u 24 A_¡ 32 _p¡ dkprh ip¡^p¡.

		   			 

	 v$f¡L$ k„¿epdp„ kpdpÞe Aheh 2 R>¡ S>¡ 3 hMs Aph¡ R>¡ dpV¡$ dkprh = 2 × 2 × 2 = 8
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2 	 60 	 12 	 36
2	 30	 6	 18
3	 15	 3	 9
	 5	 1	 3

Dv$p.  195, 312 A_¡ 546 _p¡ dkprh ip¡^p¡.

	 195	 = 5 × 39	 	   312 = 4 × 78                    546 = 2 × 273
	       = 5 × 3 × 13	        = 2 × 2 × 2 × 39	       = 2 × 3 × 91
		   		         = 2 × 2 × 2 × 3 × 13		   = 2 × 3 × 7 × 13
	 âÐe¡L$ k„¿epdp„ 3 A_¡ 13 kpdpÞe Ahehp¡ A¡L$-A¡L$ hMs S> Aph¡gp R>¡. 
∴	 dkprh = 3 × 13 = 39
Dv$p.  10, 15 A_¡ 12 _p¡ dkprh ip¡^p¡.

	 10	 = 2 × 5	 15	= 3 × 5	 12	= 2 × 2 × 3
	 Ap k„¿epdp„ L$p¡C`Z d|m k„¿ep kpdpÞe rhcpS>L$ _\u. 1 A¡ A¡L$S> kpdpÞe rhcpS>L$ R>¡.

	 dpV¡$ dkprh = 1
Dv$p.  60, 12 A_¡ 36 _p¡ dkprh ip¡^p¡.

	 60 = 4 × 15	      12 = 2 × 6	 36	 = 3 × 12
	     = 2 × 2 × 3 × 5	     = 2 × 2 × 3		  = 3 × 3 × 4
						      = 2 × 2 × 3 × 3
		  ∴ dkprh = 2 × 2 × 3 = 12
	 Ap Dv$plfZ Ecu dp„X$Zu\u L$fuA¡. A¡L$ kp\¡ b^u k„¿ep gMu_¡ d|m Aheh ip¡^uA¡.

					   
					     ∴ dkprh = 2 × 2 × 3 = 12
				               epv$ fpMp¡, L¡$ Al] 12 A¡ 36 A_¡ 60 _p¡ rhcpS>L$ R>¡. 

�	Ap`¡gu k„¿epdp„\u A¡L$ k„¿ep, bpL$u_u k„¿epAp¡_u rhcpS>L$ lp¡e sp¡ s¡ k„¿ep S> Ap`¡gu k„¿ep_p¡ 

dkprh lp¡e R>¡.
�	Ap`¡gu k„¿epAp¡dp„$ A¡L$`Z kpdpÞe Aheh _ lp¡e, sp¡ s¡ k„¿ep_p¡ dkprh 1 lp¡e R>¡. L$pfZ 

1 A¡ s¡ k„¿epAp¡_p¡ A¡L$dpÓ kpdpÞe rhcpS>L$ lp¡e R>¡.

*	 h^pfp_u$$ dprlsu 
b¡ ¾$rdL$ kdk„¿ep_p¡ dkprh 2 lp¡e R>¡ A_¡ b¡ ¾$rdL$ rhjdk„¿ep_p¡ dkprh 1 lp¡e R>¡. 

Ap r_ed rhrh^ Dv$plfZp¡ gC_¡ QL$pku Sy>Ap¡.

Ap d_¡ kdÅey„.
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(1)	dp¡V$u k„¿ep_¡ _p_u k„¿ep hX¡$ cpNp¡.
(2)	Ap cpNpL$pfdp„ dm_u i¡j hX¡$ ApNm_p cpS>L$_¡ cpNp¡.
(3)	buÅ `Nr\ep„_p cpNpL$pf\u dmsu i¡j hX¡$ buÅ `Nr\ep„_p 

cpS>L$_¡ cpNp¡ A_¡ i¡j ip¡^p¡.
(4)	Ap âdpZ¡ i¡j i|Þe Aph¡ Ðep„ ky^u q¾$ep L$fp¡.
	 S>¡ cpNpL$pfdp„ i¡j i|Þe Aph¡ s¡ cpNpL$pf_p¡ cpS>L$ A¡ 

ApNm Ap`¡gu k„¿ep_p¡ dkprh R>¡.

∴	 144 A_¡ 252 _p¡ dkprh = 36 

		
	209)	 247 ( 1
		 -209
    		     38)209 (5

		      
-

190
	                 19)38(2

			 
-

  38
			      00

		   
	144)	 252( 1
		 -144
    		    108)144( 1

		       
-

108
	                  36)108(3

			   
-

 108
			       000

gOysd kpdpÞe rhcpÄe (gkprh) [Least common multiple-LCM]
	 Ap`¡gu k„¿ep_p¡ gkprh A¡V$g¡ s¡dp„_u âÐe¡L$ k„¿ep hX¡$ rhcpÄe lp¡e A¡hu _p_pdp„ _p_u k„¿ep.

�	_uQ¡_u k„¿ep_p OqX$ep gMp¡ A_¡ s¡_p¡ gkprh ip¡^p¡.

	 (i) 6, 7	 (ii) 8, 12	 (iii) 5, 6, 15

epv$ L$fuA¡.

dkprh ip¡^hp_u cpNpL$pf `Ùrs

Dv$p. 144 A_¡ 252 _p¡ dkprh ip¡^p¡.

Dv$p. 209
247

 _¡ k„rnàs ê$` Ap`p¡.

	 k„rnàs ê$` Ap`hp b„_¡ k„¿ep_p¡ dkprh ip¡^uA¡.  
s¡ dpV¡$ 247 A_¡ 209 _p¡ dkprh cpNpL$pf `Ùrs\u ip¡^uA¡. 
	 Al] dkprh 19 Aph¡ R>¡ A¡V$g¡ L¡$ A»iõ\p_¡ A_¡. R>¡v$õ\p_¡ 
fl¡gu k„¿ep_¡  19 hX¡$ cpN S>i¡.

∴	
209

247
 = 

209÷19

247 ÷19
 = 
11

13

dlphfpk„N°l 12
1.	 dkprh ip¡^p¡.
	 (i) 25, 40	 (ii) 56, 32	     (iii) 40, 60, 75	 (iv) 16, 27	
	 (v) 18, 32, 48	 (vi) 105, 154	     (vii) 42, 45, 48	 (viii) 57, 75, 102	
	 (ix) 56, 57	 (x) 777, 315, 588	

2.	 cpNpL$pf `Ùrs\u dkprh ip¡^p¡ A_¡ k„rnàs ê$` Ap`p¡.

	 (i) 
275

525
	 (ii) 

76

133 	 (iii) 
161

69
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Dv$p. 60 A_¡ 48 _p¡ gkprh ip¡^p¡.

	 v$f¡L$ k„¿ep_p d|m Ahehp¡ Å¡CA¡. 
	 60 = 2 × 2 × 3 × 5	 48 = 2 × 2 × 2 × 2 × 3
	 D`f_p NyZpL$pfdp„ Aphsu v$f¡L$ d|m k„¿ep Å¡CA¡, s¡dp„
	 2 h^pf¡dp„ h^pf¡ 4 hMs R>¡. (48 _p Ahehdp„)
	 3 h^pf¡dp„ h^pf¡ 1 hMs R>¡. (60 _p Ahehdp„) 
	 5 h^pf¡dp„ h^pf¡ 1 hMs R>¡. (60 _p Ahehdp„)

∴	 gkprh 	= 2 × 2 × 2 × 2 × 3 × 5 = 10 × 24 = 240
Dv$p. 18, 30 A_¡ 50 _p¡ gkprh ip¡^uA¡.

	 18 = 2 × 9	 30 = 2 × 15	 50 = 2 × 25
		  = 2 × 3 × 3		  = 2 × 3 × 5		  = 2 × 5 × 5
	 D`f Ap`¡gp NyZpL$pfdp„ 2, 3 A_¡ 5 d|m k„¿ep Aph¡ R>¡.

	 2 k„¿ep h^pf¡dp„ h^pf¡   hMs,  3 k„¿ep h^pf¡dp„ h^pf¡  hMs A_¡ 5 h^pf¡dp„ h^pf¡  
hMs Aphu R>¡.

∴ gkprh = 2 × 3 × 3 × 5 × 5 = 450      ∴	18, 30, 50 _p¡ gkprh 450 R>¡.  
Dv$p.  16, 28 A_¡ 40 _p¡ gkprh ip¡^p¡.

2		 16	 28	 40

2		 8	 14	 20

2		 4	 7	 10

		  2	 7	 5

�	rhcpÄesp_u L$kp¡V$u_p¡ D`ep¡N L$fu_¡ b^u k„¿epAp¡ kp\¡ r_:i¡j cpN 
S>su k„¿ep ip¡^p¡. A_¡ s¡_p hX¡$ Ap`¡gu k„¿epAp¡_¡ cpNp¡. cpNpL$pf\u 
dm¡gu k„¿ep dpV¡$ Ap S> q¾$ep i¼e lp¡e s¡V$gu hMs L$fp¡. 

�	lh¡ dm¡gu k„¿epdp„\u Ap¡R>pdp„ Ap¡R>u b¡ k„¿ep_u rhcpS>L$ lp¡e s¡hu 
k„¿ep ip¡^u_¡ s¡_p hX¡$ S>¡_p¡ cpN Åe s¡ k„¿ep_¡ cpNp¡. Ap S> q¾$ep 
i¼e lp¡e s¡V$gu hMs L$fp¡.

�	1 rkhpe AÞe L$p¡C`Z kpdpÞe Aheh _ lp¡e Ðepf¡ AV$L$hy„.
�	X$pbp õs„c_u k„¿ep_p¡ NyZpL$pf L$fp¡. s¡_¡ kp¥\u _uQ¡_u ApX$u guV$u_u 

k„¿ep hX¡$ NyZp¡.

∴	 gkprh = 2 × 2 × 2 × 2 × 5 × 7 = 560 

2		 18	 30	

3		  9	 15	

		   3	  5

Dv$p.	 18 A_¡ 30 _p¡ gkprh A_¡ dkprh ip¡^p¡. gkprh, dkprh_p¡ NyZpL$pf 

A_¡ Ap`¡gu b¡ k„¿ep_p¡ NyZpL$pf, Ap bÞ_¡ NyZpL$pf_u syg_p L$fp¡.

	 dkprh = 2 × 3 = 6
	 gkprh = 2 × 3 × 3 × 5 = 90
	 dkprh × gkprh = 6 × 90 = 540
	 Ap`¡gu b¡ k„¿ep_p¡ NyZpL$pf = 18 × 30 = 540
	 Ap`¡gu b¡ k„¿ep_p¡ NyZpL$pf = dkprh × gkprh	

Ecu dp„X$Zu

ÅZu gCA¡
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	 Ap D`f\u A¡hy„ S>Zpe L¡$ b¡ k„¿ep_p¡ NyZpL$pf s¡ b¡ k„¿ep_p dkprh A_¡ gkprh_p NyZpL$pf S>¡V$gp¡ 
lp¡e R>¡. Ap rh^p__u kÐesp _uQ¡ Ap`¡gu k„¿epÅ¡X$ dpV¡$ s`pkp¡.
	 (15, 48), (14, 63), (75, 120)
Dv$p. 15, 45 A_¡ 105 _p¡ gkprh A_¡ dkprh ip¡^p¡.

3		 15	 45	 105

5		 5	 15	 35

		  1	 3	 7

15 = 3 × 5
45 = 3 × 3 × 5
105 = 3 × 5 × 7 
dkprh = 3 × 5 = 15
gkprh = 3 × 3 × 5 × 7 = 315

Dv$p. b¡ A„L$u b¡ k„¿ep_p¡ NyZpL$pf 1280 R>¡ A_¡ s¡_p¡ dkprh 4 R>¡, sp¡ s¡_p¡ gkprh ip¡^p¡.

	 dkprh × gkprh =  Ap`¡gu k„¿epAp¡_p¡ NyZpL$pf

	  4 × gkprh	 = 1280

	 ∴ gkprh 	 = 1280
4

  = 320

dlphfpk„N°l 13
1.	 gkprh ip¡^p¡.
	 (i) 12, 15	 (ii) 6, 8, 10	 (iii) 18, 32	 (iv) 10, 15, 20	 (v) 45, 86
	 (vi) 15, 30, 90	 (vii) 105, 195	 (viii) 12, 15, 45	 (ix) 63, 81
	 (x) 18, 36, 27
2.	 _uQ¡ Ap`¡gu k„¿ep_p dkprh A_¡ gkprh ip¡^p¡ s¡_p¡ NyZpL$pf Ap`¡gu b¡ k„¿ep_p NyZpL$pf S>¡V$gp¡ 

lp¡e R>¡ s¡ spmp¡ d¡mhu_¡ Sy>Ap¡. 
	 (i) 32, 37	 (ii) 46, 51	 (iii) 15, 60	 (iv) 18, 63     (v) 78, 104

gkprh A_¡ dkprh_p¡ D`ep¡N

Dv$p.	vy$L$p_dp„ 450 N°pd S>µd_u _p_u bpV$gu 96 ê$r`ep_u R>¡ A_¡ s¡ S> S>µd_u 600 N°pd hS>__u dp¡V$u 
bpV$gu 124 ê$r`ep_u R>¡, sp¡ L$C bpV$gu Mfuv$hu h^pf¡ apev$pL$pfL$ R>¡? 

DL¡$g :  	Ap`Z¡ A¡L$d `Ùrs iu¿ep R>uA¡. s¡ âdpZ¡ v$f¡L$ bpV$gu_u 
A„v$f_p 1 N°pd S>µd_u qL„$ds ip¡^u_¡ syg_p L$fu iL$uA¡. `Z 
_p_p¡ kpdpÞe Aheh g¡hp L$fsp dp¡V$p¡ kpdpÞe Aheh g¡sp„ 
NZsfu kfm b_¡ R>¡.

		 450 A_¡ 600 _p¡ dkprh 150 R>¡ s¡_p¡ D`ep¡N L$fuA¡.
		 450 = 150 × 3, 			   600 = 150 × 4
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DL¡$g :

∴	 _p_u bpV$gu_p 150 N°pd S>µd_u qL„$ds 96
3

 = 32 ê$r`ep 

dp¡V$u bpV$gu_p 150 N°pd S>µd_u qL„$ds 
124

4
= 31 ê$r`ep 

∴	 600 N°pd S>µd_u bpV$gu Mfuv$u L$fhu h^pf¡ apev$pL$pfL$ R>¡.

Dv$p.	 kfhpmp¡ L$fp¡. 
17

28
 + 11

35
fus 1 ः kfhpmp¡ L$fhp dpV¡$ A`|Zp¯L$_p R>¡v$ kdp_ L$fuA¡. 

17

28
+
11

35  
=
 
17 35 11 28

28 35

× + ×
×

=
 
595 308

28 35

+
×

=
903

28 35×  
=
 
903

980  
=
 
129

140

fus 2 ः	 kfhpmp¡ L$fhp dpV¡$ 28 A_¡ 35 _p¡ gkprh ip¡^uA¡.

DL¡$g :			 gkprh = 7 × 4 × 5 = 140

17

28
 + 11

35
 = 17 5

28 5

×
×

 + 
11 4

35 4

×
×  = 

85 44

140

+
 = 
129

140

R>¡v$p¡_p¡ NyZpL$pf L$fhp_¡ bv$g¡ gkprh L$pY$hp\u Ap`Zu NZsfu L¡$V$gu kfm b_u NC _¡ !

Dv$p.	 A¡L$ k„¿ep_¡ A_y¾$d¡ 8, 10, 12, 14 k„¿ep hX¡$ cpNuA¡ 
sp¡ v$f¡L$ hMs¡ i¡j 3 h^¡ R>¡, sp¡ A¡hu _p_pdp„ _p_u k„¿ep 
L$C R>¡?

DL¡$g : cpÄe k„¿ep ip¡^hp dpV¡$ Ap`¡gp cpS>L$p¡_p¡ gkprh ip¡^uA¡.

gkprh = 2 × 2 × 2 × 5 × 3 × 7 = 840
s¡ gkprhdp„ v$f¡L$ hMs¡ dmsu i¡j Dd¡fuA¡.
s¡ k„¿ep = gkprh + i¡j = 840 + 3 = 843

Dv$p.	 16,20,80 _p¡ gkprh ip¡^p¡.
DL¡$g :		 16 = 2 × 2 × 2 × 2

20 = 2 × 2 × 5
80 = 2 × 2 × 2 × 2 × 5

		 gkprh = 4 × 4 × 5 = 80
		 Al] A¡L$ Nçds Å¡C L¡$?  80 A¡ Ap`¡gu k„¿epdp„_u A¡L$ 

R>¡ A_¡ 16 A_¡ 20 Ap`¡gu AÞe k„¿ep 80_p rhcpS>L$ R>¡.

epv$ fpMp¡ ः	 Å¡ Ap`¡gu k„¿epdp„\u kp¥\u dp¡V$u k„¿ep_¡, AÞe k„¿epAp¡ hX¡$ r_:i¡j 
cpN S>sp¡ lp¡e sp¡, s¡ dp¡V$u k„¿ep S> Ap`¡gu k„¿epAp¡_p¡ gkprh lp¡e R>¡.

D`f_p r_ed_p¡ spmp¡ d¡mhhp (18,90) (35,140,70) Ap k„¿epkd|l gC_¡ QL$pku Sy>Ap¡.

2		 8	 10	 12	 14

2		 4	 5	 6	 7

2	 5	 3	 7

4		 16	 20	 80

4		 4	 5	 20

5		 1	 5	 5

1	 1	 1
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Dv$p.	 î¡ek, igpL$p A_¡ õ_¡lg A¡L$ hsy®mpL$pf v$p¡X$`Ë$u `f_p A¡L$ S> õ\m¡\u A¡L$ S> kde¡ v$p¡X$hp_u 
iê$Aps L$f¡ R>¡ A_¡ A_y¾$d¡ 16,24 A_¡ 18 rdr_V$dp„ A¡L$ a¡fp¡ `|Z® L$f¡ R>¡, sp¡ s¡ ÓZ¡e Ap¡R>pdp„ 
Ap¡R>p L¡$V$gp kde `R>u iê$Aps_p õ\m¡ A¡L$ kp\¡ Aphi¡?

DL¡$g :	S>¡ kde `R>u s¡ c¡Np \i¡, s¡ kde 16, 24 A_¡ 18 _p¡ _p_pdp„ _p_p¡ kpdpÞe NyZL$ li¡. s¡ 
NyZL$ ip¡^hp dpV¡$ gkprh ip¡^uA¡.

	   16 = 2 × 2 × 2 × 2 	     24 = 2 × 2 × 2 × 3	 18 = 2 × 3 × 3       	
  gkprh = 2 × 2 × 2 × 2 × 3 × 3 = 144

	 144 rdr_V$ `R>u A\hp 2 L$gpL$ 24 rdr_V$ `R>u c¡Np \i¡.

dlphfpk„N°l 14
1.	 ep¡Áe `ep®e `k„v$ L$fp¡.
	 (i) 120 A_¡ 150 _p¡ dkprh  ................... R>¡.
	 (1) 30	 (2) 45        (3) 20       (4) 120
	 (ii) _uQ¡_pdp„\u ....... Ap k„¿epAp¡_p¡ dkprh 1 _\u.
	 (1) 13, 17	 (2) 29, 20   (3) 40, 20   (4) 14, 15
2.	 dkprh A_¡ gkprh ip¡^p¡.
	 (i) 14, 28   (ii) 32, 16   (iii) 17, 102, 170   (iv) 23, 69   (v) 21, 49, 84
3.	 gkprh ip¡^p¡.
	 (i) 36, 42	 (ii) 15, 25, 30	 (iii) 18, 42, 48	 (iv) 4, 12, 20	 (v) 24, 40, 80, 120
4.	 L$p¡C A¡L$ k„¿ep_¡ 8, 9, 10, 15, 20 hX¡$ cpNuA¡ sp¡ v$f¡L$ hMs¡ 5 i¡j h^¡ R>¡, sp¡ A¡hu _p_pdp„ 

_p_u k„¿ep ip¡^p¡.

5.	 348
319

, 221
247

, 437
551

 A`|Zp¯L$p¡_¡ k„rnàs ê$` Ap`p¡.

6.	 b¡ k„¿epAp¡_p¡ gkprh A_¡ dkprh A_y¾$d¡ 432 A_¡ 72 R>¡. b¡ k„¿epdp„\u A¡L$ k„¿ep 216 lp¡e 
sp¡ buÆ k„¿ep ip¡^p¡.

7.	 b¡ A„L$u b¡ k„¿epAp¡_p¡ NyZpL$pf 765 R>¡ A_¡ s¡_p¡ dkprh 3 R>¡, sp¡ s¡_p¡ gkprh ip¡^p¡.
8.	 A¡L$ rh¾¡$sp `pk¡ 392 duV$f, 308 duV$f, 490 duV$f g„bpC_p àgp[õV$L$_p v$p¡fp_p ÓZ fug R>¡. v$p¡fp¡ 

h^¡ _rl A¡ fus¡ s¡ ÓZ¡e fug_p v$p¡fp_p kfMu g„bpC_p VyL$X$p L$ep®, sp¡ v$f¡L$ VyL$X$p¡ h^pf¡dp„ h^pf¡ L¡$V$gu 
g„bpC_p¡ \ep¡ li¡?

9*.	b¡ ¾$rdL$ kd k„¿ep_p¡ gkprh 180 R>¡ sp¡ s¡ k„¿ep L$C?

qqq
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4 M|Zp A_¡ M|Zp_u Å¡X$uAp¡

ÅZu gCA¡

M|Zp_p¡ A„scp®N A_¡ bpücpN
Ap`¡gu ApL©$rsdp„ kdsgdp„_p M|Zp_u c|Å D`f_p tbvy$Ap¡ 
rkhpe_p tbvy$ N, tbvy$ M, tbvy$ T S>¡hp tbvy$Ap¡_p¡ kd|l 
A¡V$g¡ ∠PQR _p¡ A„scp®N R>¡. (Interior of an angle)

kdsgdp„_p S>¡ tbvy$ M|Zp_u c|Å `f _\u A_¡ M|Zp_p 
A„scp®Ndp„ `Z _\u A¡hp tbvy$ G, tbvy$ D, tbvy$ E S>¡hp 
tbvy$_p¡ kd|l A¡V$g¡ ∠PQR _p¡ bpücpN R>¡. (Exterior of 
an angle)

ApkÞ_L$p¡Zp¡ (k„gÁ_M|Zp -Adjacent angles)
	Ap`¡gp M|Zp Sy>Ap¡. s¡dp„ ∠BMQ A_¡ ∠QMD _u A¡L$ c|Å, 
qL$fZ MQ kpdpÞe c|Å R>¡. s¡d_y„ rifp¡tbvy$ M kpdpÞe rifp¡tbvy$ 
R>¡. Ap bÞ_¡ M|Zp_p A„scp®Ndp„ A¡L$`Z tbvy$ kpdpÞe _\u. 
A¡L$buÅ\u Å¡X$pe¡gp Aphp M|ZpAp¡_¡ ApkÞ_L$p¡Zp¡ A\hp         
k„gÁ_M|Zp L$l¡ R>¡.

	 k„gÁ_ M|Zp_u A¡L$ c|Å  kpdpÞe lp¡e A_¡ bpL$u_u b¡ cyÅAp¡ 
kpdpÞe cyÅ_u rhfyÝ^ bpSy>A¡ lp¡e R>¡. ApkÞ_L$p¡Zp¡_p A„scp®N 
rhrcÞ_ lp¡e R>¡. 
	 D`f_u ApL©$rsdp„ ∠BMD A_¡ ∠BMQ Ap bÞ_¡ M|Zp_u `Z 
c|Å MB kpdpÞe c|Å R>¡. R>sp„ `Z s¡ ApkÞ_L$p¡Zp¡ _\u, L$pfZ 
s¡_p A„scp®N Sy>v$p-Sy>v$p _\u. 

�	Ap`¡gp M|Zp_y„ _pd gMp¡. 	 .................
�	M|Zp_p rifp¡tbvy$_y„ _pd gMp¡.	 ................ 
�	M|Zp_u c|Å_p _pd gMp¡. 	 .................
�	M|Zp_u c|Å `f v$ip®h¡gp 

tbvy$_p _pd gMp¡. .................
C

A

B

P

Q R

M
TN

O

S E

D
G

B

Q

D
M

epv$ L$fuA¡
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R
S

Q

T

P

N

M

A„scp®N_p tbvy$_p _pd

bpücpN_p tbvy$_p _pd

M|Zp_u c|Å `f_p tbvy$_p _pd

Q R

P S

ÅZu gCA¡

A

W B

N
XR

C

Q V

U
T

Y
�

G

P

T
S

R
Q

B

CA

N

Ap d_¡ kdÅey„.

�	S>¡ b¡ M|ZpAp¡_¡ A¡L$ kpdpÞe rifp¡tbvy$ lp¡e, A¡L$ c|Å kpdpÞe lp¡e A_¡ s¡d_p A„scp®N rcÞ_ 
lp¡e, s¡hp M|ZpAp¡_¡ ApkÞ_L$p¡Zp¡ L$l¡hpe R>¡.

dlphfpk„N°l 15
1. ApL©$rs_y„ r_funZ L$fp¡ A_¡ ∠AWB dpV¡$ _uQ¡_p¡ s¼sp¡ `|Z® L$fp¡.

2. _uQ¡_u ApL©$rsdp„_p ApkÞ_L$p¡Zp¡_u Å¡X$uAp¡ gMp¡.

3. ApL©$rs `f\u Ap`¡gu _uQ¡_u Å¡X$uAp¡ ApkÞ_L$p¡Zp¡_u R>¡ L¡$?
Å¡ _ lp¡e sp¡ L$pfZ gMp¡.

(i) ∠PMQ A_¡ ∠RMQ  (ii) ∠RMQ A_¡ ∠SMR

(iii) ∠RMS A_¡ ∠RMT (iv) ∠SMT A_¡ ∠RMS

L$p¡qV$L$p¡Zp¡ (Complementary angles)

�	∠PQR, A¡L$ L$pV$M|Zp¡ v$p¡fp¡.
�	s¡_p A„scp®Ndp„ S tbvy$ gp¡.
�	qL$fZ QS v$p¡fp¡. $
�	∠PQS A_¡ ∠SQR _p dp`p¡_p¡ kfhpmp¡ L$fp¡.
�	kfhpmp¡ L¡$V$gp¡ Aphi¡?

S>¡ b¡ M|Zp_p dp`_p¡ kfhpmp¡ 90° lp¡e R>¡ s¡ M|Zp `fõ`f_p L$p¡qV$L$p¡Z L$l¡hpe R>¡.
Al] ∠PQS A_¡ ∠SQR `fõ`f_p L$p¡qV$L$p¡Z R>¡.
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Dv$p. (a + 15)° A_¡ (2a)° A¡L$buÅ_p L$p¡qV$L$p¡Z 
R>¡, sp¡ v$f¡L$ M|Zp_y„ dp` L¡$V$gy„?

DL¡$g :	  a + 15 + 2a	 = 90
			   3a + 15 	 = 90
			   3a 	 = 75
			   a 	 = 25
	 ∴ a + 15	= 25 + 15 = 40°
	 A_¡  	 2a	= 2 × 25 = 50°

BTA

`|fL$L$p¡Zp¡ (Supplementary angles)
		 	 �	bpSy>_u, ApL©$rsdp„ f¡Mp AC Ap`¡gu R>¡. 
			   		  BD f¡Mp `f_p B tbvy$\u qL$fZ BD v$p¡ey¯ R>¡ Al] L¡$V$gp M|Zp 

b_¡ R>¡?  	  
�	m∠ABD =  °, m∠DBC =  ° 
�	m∠ABD + m∠DBC =  °

S>¡ b¡ M|Zp_p dp`_p¡ kfhpmp¡ 180° lp¡e R>¡ s¡ `fõ`f_p `|fL$L$p¡Z L$l¡hpe R>¡.
Al] ∠ABD A_¡ ∠DBC `fõ`f_p `|fL$L$p¡Z R>¡.

D

CBA

 50°

P

Q
R

C

B

A

 40°

ÅZu gCA¡

Dv$p. ApL©$rsdp„_p M|Zp_y„ r_funZ L$fp¡ A_¡ Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡.

m∠ABC =  ° 

m∠PQR =  ° 
	 m∠ABC + m∠PQR =  ° 

∠ABC A_¡ ∠PQR _p dp`_p¡ kfhpmp¡ 90° R>¡ dpV¡$ s¡ `fõ`f_p L$p¡qV$L$p¡Z R>¡.

Dv$p.	 70° _p M|Zp_p L$p¡qV$L$p¡Z_y„ dp` L¡$V$gy„?
DL¡$g :	Ap`¡gp M|Zp_p L$p¡qV$L$p¡Z_y„ dp` x ^pfuA¡.
	 	 70 + x = 90
	 ∴ 70 + x - 70 = 90 - 70	
	      x = 20° 
	 70° dp`_p L$p¡qV$L$p¡Z_y„ dp` 20° R>¡. 

dlphfpk„N°l 16
1.	 _uQ¡ L¡$V$gp„L$ M|Zp_p dp` Ap`¡gp R>¡ s¡_p L$p¡qV$L$p¡Z_p dp` gMp¡.
	 (i) 40°	 (ii) 63°	 (iii) 45°	 (iv) 55°	 (v) 20°	 (vi) 90°	 (vii) x°
2.	 (y - 20)° A_¡ (y + 30)° A¡L$buÅ_p L$p¡qV$L$p¡Z R>¡, sp¡ v$f¡L$ M|Zp_y„ dp` ip¡^p¡.

epv$ L$fuA¡

       f¡M AB `f T tbvy$ R>¡.
	 �	∠ATB L$ep âL$pf_p¡ M|Zp¡ R>¡?
	 �	 s¡_y„ dp` L¡$V$gy„?
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 110°

P Q

R

70°

M

N

T

N

TP

M

v$p.s.	(a + 30)° A_¡ (2a)° A¡ A¡L$buÅ_p 
`|fL$L$p¡Z R>¡. sp¡ v$f¡L$ M|Zp_y„ dp` L¡$V$gy„?

DL¡$g :	  a + 30 + 2a	 = 180

		            ∴ 3a = 180 - 30

		            ∴ 3a = 150

	  	            ∴ a  = 50

∴	 a + 30 = 50 + 30 = 80° 

	 ∴	 2a	 = 2 × 50 	= 100°

v$p.s.  _uQ¡_u ApL©$rs_p M|Zp_y„ r_funZ L$fp¡ A_¡ Qp¡L$W$pdp„ ep¡Áe k„¿ep gMp¡.

�	m∠PQR =  ° m∠MNT =  ° 

�	m∠PQR + m∠MNT =  ° 

	 ∠PQR A_¡ ∠MNT `fõ`f_p `|fL$L$p¡Z R>¡.

v$p.s.  135° _p `|fL$L$p¡Z_y„ dp` ip¡^p¡. 

DL¡$g : `|fL$L$p¡Z_y„ dp` p° ^pfuA¡. 

	    `|fL$L$p¡Z_p dp`_p¡ kfhpmp¡ 180° lp¡e R>¡. 

	        135 + p = 180

∴ 135 + p - 135 = 180 - 135	  

	           ∴   p = 45

	 ∴ 135° dp`_p `|fL$L$p¡Z_y„ dp` 45° R>¡.

			   ∴  s¡ M|Zp_p dp` A_y¾$d¡ 80° A_¡ 100° R>¡.

dlphfpk„N°l 17
1. _uQ¡_p M|Zp_p `|fL$L$p¡Z_p dp` gMp¡.
	 (i) 15°    (ii) 85°    (iii) 120°    (iv) 37°    (v) 108°    (vi) 0°    (vii) a°
2.	 _uQ¡ L¡$V$gp„L$ M|Zp_p dp` Ap`¡gp R>¡. s¡dp„\u `|fL$L$p¡Z_u A_¡ L$p¡qV$L$p¡Z_u ep¡Áe Å¡X$uAp¡ b_php¡.
	 m∠B = 60°	 m∠N = 30°	 m∠Y = 90°	 m∠J = 150°
	 m∠D = 75°	 m∠E = 0°	 m∠F = 15°	 m∠G = 120°

3.	 ∆XYZ  dp„ m∠Y = 90°, sp¡ ∠X A_¡ ∠Z  Ap M|ZpAp¡ hÃQ¡_p¡ k„b„^ gMp¡.
4.	 L$p¡qV$L$p¡Z_u Å¡X$udp„ M|Zp_p dp` hÃQ¡ 40° _p¡ saphs lp¡e sp¡ s¡ M|Zp_p dp` ip¡^p¡. 

5.	  PTNM g„bQp¡fk R>¡. s¡dp„ `|fL$L$p¡Z_u L¡$V$gu Å¡X$uAp¡ s¥epf \i¡?
 	  s¡ Å¡X$uAp¡ gMp¡.

6*.	Å¡ m∠A = 70° sp¡ ∠A _p L$p¡qV$L$p¡Z_p `|fL$L$p¡Z_y„ dp` L¡$V$gy„?

7.	 ∠A A_¡ ∠B A¡L$buÅ_p `|fL$L$p¡Z R>¡ A_¡ m∠B = (x + 20)°, sp¡ m∠A L¡$V$gy„?	
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CBA

A
B

C
ApL©$rs (i)

ApL©$rs (ii)

T

P

L

MN

Qpgp¡, QQp® L$fuA¡

_uQ¡_p rh^p_p¡_u QQp® L$fp¡. rh^p_p¡ kpQp lp¡e sp¡ s¡_y„ Dv$plfZ Ap`p¡. rh^p_p¡ Mp¡V$p„ lp¡e sp¡ L$pfZ 
Ap`p¡. 

�	b¡ gOyL$p¡Z `fõ`f_p L$p¡qV$L$p¡Z lp¡C iL¡$ R>¡.  �	b¡ gOyL$p¡Z `fõ`f_p `|fL$L$p¡Z lp¡C iL¡$ R>¡. 
�	b¡ L$pV$L$p¡Z `fõ`f_p L$p¡qV$L$p¡Z lp¡C iL¡$ R>¡.  �	b¡ L$pV$L$p¡Z `fõ`f_p `|fL$L$p¡Z lp¡e R>¡. 
�	A¡L$ gOyL$p¡Z A_¡ A¡L$ NyfyL$p¡Z `fõ`f_p 	  �	A¡L$ gOyL$p¡Z A_¡ A¡L$ NyfyL$p¡Z `fõ`f_p 

L$p¡qV$L$p¡Z lp¡C iL¡$ R>¡. `|fL$L$p¡Z lp¡C iL¡$ R>¡.

rhfyÙ qL$fZp¡ (Opposite rays)

bpSy>_u ApL©$rs_p qL$fZp¡_p _pd Ap`p¡.
	 	 qL$fZp¡_p Apf„ctbvy$_p _pd Ap`p¡.

ApL©$rs (i) _p M|Zp_y„ _pd gMp¡.

bpSy>_u ApL©$rs (ii) _p M|Zp_y„ _pd gMp¡.
ApL©$rsdp„ Apf„ctbvy$ B lp¡e s¡hp qL$fZp¡_p _pd gMp¡.

ApL©$rs (i) dp„ qL$fZ BC A_¡ qL$fZ BA dmu_¡ A¡L$ NyfyL$p¡Z b_¡ R>¡. sp¡ ApL©$rs (ii) dp„ qL$fZ BC 
A_¡ qL$fZ  BA dmu_¡ kfmL$p¡Z b_¡ R>¡ A_¡ A¡L$ ku^u f¡Mp dm¡ R>¡. s¡\u qL$fZ BC A_¡ qL$fZ BA 
A¡L$buÅ_p rhfyÙ qL$fZp¡ R>¡. 

Ap d_¡ kdÅey„.

�	S>¡ b¡ qL$fZp¡_y„ Apf„ctbvy$ kpdpÞe lp¡e R>¡ A_¡ s¡ qL$fZp¡ dmu_¡ A¡L$ 
f¡Mp b_¡ sp¡, s¡ qL$fZp¡_¡ `fõ`f_p rhfyÙ qL$fZp¡ L$l¡ R>¡.

dlphfpk„N°l 18

ÅZu gCA¡

1. bpSy>_u ApL©$rsdp„_p rhfyÙ qL$fZp¡_u Å¡X$u_p _pd
gMp¡.

2. qL$fZ PM A_¡ qL$fZ PT rhfyÙ qL$fZp¡ R>¡ L¡$?
kL$pfZ gMp¡.
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kyf¡ML$p¡Zp¡  (Angles in linear pair)

	 � Ap`¡gu ApL©$rsdp„_p M|Zp_p _pd gMp¡.
	 � M|Zp_u Å¡X$u L$ep âL$pf_u R>¡?
	 � M|Zp_u AkpdpÞe c|ÅAp¡ L$C L$C R>¡?
	 �	 m∠PQR = °
	 �	 m∠RQS = °
	 �	 m∠PQR + m∠RQS = 180°

	 ApL©$rsdp„ ∠PQR A_¡ ∠RQS k„gÁ_L$p¡Zp¡ R>¡ s¡dS> s¡ `|fL$L$p¡Zp¡ `Z R>¡. s¡d_u AkpdpÞe c|ÅAp¡ 
`fõ`f rhfyÙ qL$fZp¡ R>¡, A¡V$g¡ S> L¡$ AkpdpÞe c|ÅAp¡\u A¡L$ f¡Mp b_¡ R>¡. Ap b¡ M|ZpAp¡_¡ kyf¡ML$p¡Zp¡ 
L$l¡ R>¡. kyf¡ML$p¡Zp¡_u Å¡X$dp„_p M|ZpAp¡_p dp`_p¡ kfhpmp¡ 180° \pe R>¡. 

�	S>¡ b¡ M|Zp_u A¡L$ bpSy> kpdpÞe lp¡e R>¡ A_¡ AkpdpÞe bpSy>\u A¡L$ f¡Mp b_¡ sp¡, s¡_¡ 
kyf¡ML$p¡Zp¡ L$l¡ R>¡. kyf¡ML$p¡Zp¡ l„d¡ip `|fL$L$p¡Zp¡ lp¡e R>¡.

ArcL$p¡Zp¡ (kpdkpd¡_p M|Zp, rhfyÙ L$p¡Zp¡ - Vertically opposite angles)

bpSy>_u ApL©$rsdp„ f¡M PT A_¡ f¡M RS 
`fõ`f_¡ Q tbvy$dp„ R>¡v¡$ R>¡. Qpf M|Zp bÞep R>¡. 
∠PQR qL$fZ QP A_¡ qL$fZ QR \u b_¡gp¡ R>¡.  
QP A_¡ QR qL$fZp¡_p rhfyÙ qL$fZ A_y¾$d¡ QT 
A_¡ QS R>¡. s¡ rhfyÙ qL$fZp¡\u b_¡gp¡ M|Zp¡ ∠SQT 
R>¡ dpV¡$ ∠SQT A¡ ∠PQR _p¡ ArcL$p¡Zp¡ R>¡ A¡d 
L$l¡hpe. 

S

Q

P

T
R

SQP

R

ÅZu gCA¡

Ap d_¡ kdÅey„.

ÅZu gCA¡

D`¾$d : õV²$pµ A\hp kmuAp¡ gC_¡ b^p âL$pf_p M|Zp_u Å¡X$uAp¡ s¥epf L$fp¡.

dlphfpk„N°l 19

	 _uQ¡_p hZ®_ âdpZ¡ M|Zp_u Å¡X$uAp¡ v$p¡fp¡. _ v$p¡fu iL$pe s¡_p L$pfZ gMp¡.

(i)	k„gÁ_ _ lp¡e s¡hp L$p¡qV$L$p¡Zp¡	 (ii)	̀ |fL$ _ lp¡e s¡hp kyf¡ML$p¡Zp¡ 

(iii)	kyf¡ML$p¡Zp¡ _ lp¡e `Z `|fL$L$p¡Zp¡ lp¡e	 (iv)	 kyf¡ML$p¡Zp¡ _ lp¡e s¡hp k„gÁ_ L$p¡Zp¡

(v)	S>¡ L$p¡qV$L$p¡Zp¡ _\u A_¡ k„gÁ_L$p¡Zp¡ `Z _\u	 (vi)	 `fõ`f L$p¡V$uL$p¡Zp¡ lp¡e s¡hp kyf¡ML$p¡Zp¡
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P

Q

T

R

S

a

b

c

d

Ap d_¡ kdÅey„.

A

B C

blzL$p¡Z_p A„s:L$p¡Zp¡  (Interior angles of a polygon)		
rÓL$p¡Z_p A„s:L$p¡Zp¡

Ap d_¡ kdÅey„.

ÅZu gCA¡

ÅZu gCA¡

A B

CD
P

47°

P

QR

S

M
x°

	 �	 S>¡ b¡ qL$fZp¡\u M|Zp¡ b_¡, s¡_p rhfyÙ qL$fZp¡\u b_¡gp¡ M|Zp¡ 
		  `l¡gp M|Zp_p¡ ArcL$p¡Z (rhfyÙ L$p¡Z) lp¡e R>¡.

ArcL$p¡Zp¡_p¡ NyZ^d®

�	Ap`¡gu ApL©$rsdp„ ∠PQS _p¡ ArcL$p¡Z L$ep¡?

ApL©$rsdp„ v$ip®ìep âdpZ¡ m∠PQS = a, m∠SQT = b, m∠TQR = c, m∠PQR = d 		
 	 A¡d ^pfuA¡ sp¡,

∠PQS A_¡ ∠SQT kyf¡ML$p¡Zp¡ R>¡.

	 ∴ a + b = 180°
	 s¡dS> m∠SQT A_¡ m∠TQR kyf¡ML$p¡Zp¡ R>¡.

	 ∴ b + c = 180°
	 ∴ a + b = b + c
	 ∴ a = c . . . . . . (b„_¡ bpSy>\u b bpv$ L$fu_¡)

	 ∴ ∠PQS A_¡ ∠TQR _p dp` kfMp R>¡ A¡V$g¡ S> s¡ M|Zp A¡L$ê$` R>¡.

	 s¡huS> fus¡ m∠PQR = m∠SQT A¡V$g¡ S> ∠PQR A_¡ ∠SQT A¡L$ê$` R>¡.

 

b¡ f¡MpAp¡ A¡L$buÅ_¡ R>¡v¡$ Ðepf¡ b_sp ArcL$p¡Zp¡_p dp` kfMp„ lp¡e R>¡. 

dlphfpk„N°l 20
1.	 f¡Mp AC A_¡ f¡Mp BD `fõ`f P tbvy$dp„ R>¡v¡$ R>¡. m∠APD = 47°
	 ∠APB, ∠BPC, ∠CPD _p dp` gMp¡.

2.	 f¡M PQ A_¡ f¡M RS `fõ`f M tbvy$dp„ R>¡v¡$ R>¡. m∠PMR = x° 
∠PMS, ∠SMQ A_¡ ∠QMR _p dp` gMp¡.

	 ∆ABC _p ∠A, ∠B A_¡ ∠C A„s:L$p¡Zp¡ R>¡.

� m∠ABC + m∠BAC + m∠ACB = °
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_uQ¡_p s¼sp_y„ r_funZ L$fp¡ A_¡ r_óL$j® ip¡^p¡.

bpSy_u 
k„¿ep        

blzL$p¡Z_y„ _pd blzL$p¡Z_u ApL©$rs  
(Polygon)

rÓL$p¡Zp¡_u 
k„¿ep  

A„s:L$p¡Zp¡_p¡ 
kfhpmp¡

3 rÓL$p¡Z 1  180° × 1 = 

4 QsyóL$p¡Z 2 180° × 2 = 

5 `„QL$p¡Z 3 180° × 3 = 

6 jV¹$L$p¡Z 4 180° ×  = 

7 kàsL$p¡Z 5

8 Aô$L$p¡Z 6

n n bpSy>hpmp¡ blzL$p¡Z (n - 2) 180° × (n - 2)

	 epv$ fpMp¡ L¡$, blzL$p¡Zdp„ D`f âdpZ¡ s¥epf \sp„ rÓL$p¡Zp¡_u k„¿ep s¡_u bpSy>_u k„¿ep L$fsp„ b¡ S>¡V$gu 

Ap¡R>u lp¡e R>¡.

Ap d_¡ kdÅey„.

�  n - bpSy>hpmp blzL$p¡Z_p b^p A„s:L$p¡Zp¡_p dp`_p¡ kfhpmp¡ = 180° × (n - 2) 

.  
.  

.  
.

.  
.  

.  
.

.  
.  

.  
.

.  
.  

.  
.

.  
.  

.  
.



32

rÓL$p¡Z_p¡ brlóL$p¡Z (Exterior angle of a triangle)
∆ABC _u bpSy> BC ApL©$rsdp„ v$ip®ìep âdpZ¡
h^pfuA¡ sp¡, ∠ACD Ap _hp¡ M|Zp¡ rÓL$p¡Z_u 
blpf b_¡ R>¡.

∠ACD A¡ ∆ABC _p¡ brlóL$p¡Z R>¡. ∠ACD A_¡ ∠ACB kyf¡ML$p¡Zp¡ R>¡.
∠PAB A_¡ ∠QBC `Z ∆ABC _p brlóL$p¡Z R>¡.

P A

B
Q C D

ba

c

d

e

f

P

Q R

· rÓL$p¡Z_u A¡L$ bpSy> _¡ g„bphsp„, S>¡ M|Zp¡ rÓL$p¡Z_p A„s:L$p¡Z kp\¡ kyf¡ML$p¡Z_u
Å¡X$ b_ph¡, s¡ M|Zp_¡ rÓL$p¡Z_p¡ brlóL$p¡Z L$l¡ R>¡. 

Dv$p.	 bpSy>_u ApL©$rsdp„ rÓL$p¡Z_p b^p brlóL$p¡Zp¡ 
v$ip®ìep R>¡. a, b, c, d, e, f  A¡ ∆PQR _p brlóL$p¡Z
R>¡. v$f¡L$ rÓL$p¡Z_¡ Ap âdpZ¡ R> brlóL$p¡Zp¡ lp¡e R>¡.

rÓL$p¡Z_p brlóL$p¡Z_p¡ NyZ^d®

bpSy>_u ApL©$rsdp„ ∠PRS A¡ ∆PQR _p¡
brlóL$p¡Z R>¡. ∠PRQ s¡_u A„s:L$p¡Z R>¡. buÅ b¡ 
A„s:L$p¡Zp¡ A¡V$g¡  ∠P A_¡ ∠Q A¡ ∠PRS \u v|$f 
A¡V$g¡ gp„b¡ R>¡. ∠P A_¡ ∠Q _¡ ∠PRS _p 
A„s:kçdyML$p¡Zp¡ L$l¡ R>¡.

m∠P + m∠Q + m∠PRQ = ° ...........(rÓL$p¡Z_p ÓZ¡e M|Zp_p¡ kfhpmp¡.)

m∠PRS + m∠PRQ       = ° ...........(kyf¡ML$p¡Zp¡)

\ m∠P + m∠Q + m∠PRQ =  m∠PRS + m∠PRQ
\	 m∠P + m∠Q = m∠PRS (m∠PRQ b„_¡ bpSy>\u bpv$ L$fu_¡.)

P 

Q R S

ÅZu gCA¡

ÅZu gCA¡

Ap d_¡ kdÅey„.
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1. ApL©$rsdp„ ∠ACD A¡ ∆ABC _p¡ brlóL$p¡Z
R>¡.  ∠A A_¡ ∠B _p dp` kdp_ R>¡. Å¡
m∠ACD = 140° sp¡ ∠A A_¡ ∠B _y„
dp` ip¡^p¡.

2. bpSy>_u ApL©$rs_p M|Zp_p dp` Å¡C_¡ s¡_p
D`f\u bpL$u_p ÓZ¡e M|Zp_p dp` gMp¡.

qqq

· Geogebra dv$v$\u A¡L$S> Apf„ctbvy$ hpmp b¡ qL$fZp¡ v$p¡fp¡. Move Option _p¡ D`ep¡N L$fu_¡
qL$fZp¡_¡ a¡fhp¡. A¡L$ Qp¡½$k [õ\rsdp„ s¡ rhfyÙ qL$fZp¡ b_¡ R>¡ s¡_u Mpsfu L$fp¡.

· kyf¡ML$p¡Zp¡_u Å¡X$ b_php¡. s¡_u kpdpÞe c|Å> move L$fu_¡ kyf¡ML$p¡Zp¡_u Sy>v$u-Sy>v$u Å¡X$uAp¡        
b_phhp_p¡ A_ych gp¡.

· Geogebra _p Polygon Tools _p¡ D`ep¡N L$fu_¡ Sy>v$p-Sy>v$p blzL$p¡Zp¡ v$p¡fp¡ A_¡ s¡_p
A„s:L$p¡Zp¡_p dp`_p¡ NyZ^d® QL$pku Sy>Ap¡.

3*.	∆ABC kdqÜcyS> rÓL$p¡Zdp„ ∠A A_¡ ∠B _p dp` kfMp R>¡. ∠ACD A¡ ∆ABC _p¡ brlóL$p¡Z
R>¡. ∠ACB A_¡ ∠ACD _p dp` A_y¾$d¡ (3x - 17)° A_¡ (8x + 10)° R>¡, sp¡ ∠ACB A_¡ 
∠ACD _p dp` ip¡^p¡. s¡dS> ∠A A_¡ ∠B _p dp` `Z ip¡^p¡.

A

B C D

140°

· rÓL$p¡Z_p brlóL$p¡Z_y„ dp` s¡_p A„s:kçdyML$p¡Zp¡_p dp`_p kfhpmp S>¡V$gy„ lp¡e R>¡.

C
A

D
E

F 4y
8y

6y

B

O

Ap d_¡ kdÅey„.

ICT Tools or Links

dlphfpk„N°l 21
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5

k„d¡e k„¿ep (Rational numbers)
R>Ì$p ^p¡fZdp„ Ap`Z¡ 1, 2, 3, 4, ..... NZ_k„¿ep A¡V$g¡ S> âpL©$rsL$ k„¿ep iuMu Nep R>uA¡.

âpL©$rsL$ k„¿ep, i|Þe A_¡ âpL©$rsL$ k„¿ep_u rhfp¡^u k„¿ep dmu_¡ s¥epf \sp¡ `|Zp¯L$ k„¿epkd|l Ap`Z¡

ÅZuA¡ R>uA¡. s¡dS> 
7

11 , 
2

5 , 
1

7  S>¡hp A`|Zp¯L$\u `Z Ap`Z¡ `qfrQs R>uA¡. `|Zp¯L$ k„¿ep A_¡

A`|Zp¯L$ k„¿ep A¡d bÞ_¡ âL$pf_u k„¿ep_p¡ kdph¡i L$fsp¡ L$p¡C k„¿epkd|l R>¡ L¡$? s¡_p¡ rhQpf L$fuA¡.

4 = 
12

3
, 7 = 7

1
, - 3 = −3

1
, 0 = 0

2
 Ap âdpZ¡ b^u `|Zp¯L$ k„¿ep Ap`Z¡ 

m
n  _p õhê$`dp„

gMu iL$uA¡ R>uA¡ s¡ `Z Ap`Z¡ ÅZuA¡ R>uA¡. Å¡ m A¡ L$p¡C`Z `|Zp¯L$ A_¡ n A¡ L$p¡C`Z i|Þe¡Ñf 

`|Zp¯L$ lp¡e sp¡ 
m
n  Ap k„¿ep_¡ k„d¡e k„¿ep L$l¡hpe R>¡. Aphu k„d¡e k„¿ep_p¡ kd|l D`f_u v$f¡L$ âL$pf_u

k„¿ep_¡ kdphu g¡ R>¡.  
Ap`¡gp¡ L$p¡W$p¡ `|Z® L$fp¡.

k„d¡e k„¿ep `f_u q¾$ep
	 k„d¡e k„¿ep A„i A_¡ R>¡v$_p¡ D`ep¡N L$fu_¡ ìehlpfu A`|Zp¯L$_p õhê$`dp„ gMu iL$pe R>¡, dpV¡$ k„d¡e 
k„¿ep D`f_u q¾$ep A`|Zp¯L$ `f_u q¾$ep_u S>¡d S> L$fhpdp„ Aph¡ R>¡. 

(1)	
5

7  + 
9

11
 = 55 63

77

+ = 
118

77
(2) 1

7
 - 3
4

= 
4 21

28

−
= −17
28

(3) 2 
1

7
 + 3 

8

14
 = 15

7
 + 

50

14
(4) 

9

13 × 
4

7 = 
9 4

13 7

×
× = 

36

91

= 30
14

 + 
50

14
(5) 

3

5 × ( )−4
5

= 
3 4

5 5

× −( )
× = 

−12
25

= 80
14

= 40
7

(6) 
9

13  × 
26

3
= 3 2

1

× = 6
1

−3
3

5
−17 −

5

11
5

âpL©$rsL$ k„¿ep × �
`|Zp¯L$ k„¿ep �
k„d¡e k„¿ep �

k„d¡e k„¿ep 5
7
, 3
4
, −17
28

, 2.17 ....

`|Zp¯L$ k„¿ep - 3, - 8, - 1 ....

`|Z® k„¿ep 0 

âpL©$rsL$ k„¿ep
1, 2, 3, ..... 

ÅZu gCA¡

k„d¡e k„¿ep A_¡ s¡_p `f_u q¾$ep
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epv$ L$fuA¡

A¡L$ k„¿ep_¡ buÆ k„¿ep hX¡$ cpNhu A¡V$g¡ A¡ k„¿ep_¡ buÆ k„¿ep_p NyZpL$pf-ìeõs\u NyZhu.

Ap`Z¡ Å¡ey„ R>¡ L¡$, 
5

6
A_¡ 

6

5  ,
2

11  A_¡ 
11

2  NyZpL$pf-ìeõs k„¿epAp¡_u Å¡X$uAp¡ R>¡.

s¡dS>, 
−






5

4
× 

−






4

5  = 1 ;  −






7

2
× 

−






2

7  = 1         Ap D`f\u 
−






5

4
 A_¡ 

−






4

5  A_¡

−






7

2
 A_¡ 

−






2

7 NyZpL$pf-ìeõs k„¿ep_u Å¡X$uAp¡ R>¡. A¡V$g¡ S> 
−5
4  A_¡ 

−4
5  A¡L$buÅ_p NyZpL$pf

ìeõs R>¡ A_¡ 
−7
2

A_¡ −2
7

 `Z `fõ`f_p NyZpL$pf ìeõs R>¡.

v$p.s. 
−11
9

A_¡ 
9

11  _p¡ NyZpL$pf - 1 R>¡ dpV¡$ 
−11
9

, 
9

11  A¡ NyZpL$pf ìeõs_u Å¡X$u _\u.

Qpgp¡, QQp® L$fuA¡

	 Ap`Z¡ rhrh^ k„¿ep kd|lp¡_u rhi¡jsp Å¡CA¡. s¡ dpV¡$ S|>\dp„ QQp® L$fsp„ L$fsp„ _uQ¡_p¡ s¼sp¡ `|Z® 
L$fp¡. âpL©$rsL$ k„¿epkd|l, `|Zp¯L$ k„¿epkd|l A_¡ k„d¡e k„¿epkd|l_p¡ rhQpf L$fuA¡. Ap v$f¡L$ k„¿epkd|l 

kpd¡ kfhpmp¡, bpv$bpL$u NyZpL$pf A_¡ cpNpL$pf_u q¾$ep L$fhp\u dmsp r_óL$j®_¡  () A\hp (×)  
r_ip_u\u v$ip®hp¡. i|Þe hX¡$ cpNpL$pf L$fu iL$psp¡ _\u s¡ Ýep_dp„ fpMp¡.

�	 b¡ âpL©$rsL$ k„¿ep_p¡ kfhpmp¡ L$fuA¡ sp¡ S>hpb l„d¡ip (âpL©$rsL$) k„¿ep S> dm¡ R>¡ dpV¡$ âpL©$rsL$ 
k„¿epkd|l_u ApNm kfhpmp_p Mp_pdp„ () r_ip_u L$fp¡.

�	 b¡ âpL©$rsL$ k„¿ep_u bpv$bpL$u L$fuA¡ sp¡ S>hpb l„d¡ip âpL©$rsL$ k„¿ep S> Aph¡ A¡hy„ _\u. 
L$pfZ 7 - 10 = - 3 Aphp Ak„¿e Dv$plfZp¡ R>¡ dpV¡$ bpv$bpL$u_p Mp_pdp„ (×) r_ip_u

L$fp¡. s¼spdp„ (×) _u r_ip_u Aph¡ Ðepf¡ s¡_y„ L$pfZ õ`ô$ L$fp¡. (×) _y„ L$pfZ Dv$plfZ kp\¡ 
Ap`su hMs¡, Ak„¿e Dv$plfZp¡dp„\u A¡L$ `ep®às R>¡.

k„¿epkd|l kfhpmp¡  bpv$bpL$u NyZpL$pf cpNpL$pf

âpL©$rsL$ k„¿ep � × 
(7 - 10 = - 3)

� × 
(3 ÷ 5 = 3

5
)

`|Zp¯L$ k„¿ep

k„d¡e k„¿ep

Ýep_ fpMp¡ bfpbf !
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2

5

k„d¡e k„¿epAp¡_u hÃQ¡_u k„¿ep
·	 2 \u 9 âpL©$rsL$ k„¿epAp¡_u hÃQ¡ L¡$V$gu âpL©$rsL$ k„¿ep R>¡? s¡ gMp¡.

·	 - 4 \u 5 _u hÃQ¡ L$C L$C `|Zp¯L$ k„¿ep R>¡? s¡ gMp¡.

·	 1

2
 A_¡ 3

4
 _u hÃQ¡ L$C k„d¡e k„¿ep li¡?

ÅZu gCA¡

Ap d_¡ kdÅey„.

�	âpL©$rsL$ k„¿epkd|l, kfhpmp A_¡ NyZpL$pf_u q¾$ep dpV¡$ `ep®às R>¡, `Z bpv$bpL$u A_¡        
cpNpL$pf_u q¾$ep dpV¡$ `ep®às _\u A¡V$g¡ S> L¡$ b¡ âpL©$rsL$ k„¿ep_u bpv$bpL$u A_¡ cpNpL$pf âpL©$rsL$ 
k„¿ep S> lp¡e A¡hy„ _\u. 

�	`|Zp¯L$ k„¿epkd|l kfhpmp, bpv$bpL$u, NyZpL$pf_u q¾$ep dpV¡$ `ep®às R>¡, `Z cpNpL$pf_u q¾$ep 
dpV¡$ `ep®às _\u.

�	k„d¡e k„¿ep kd|l kfhpmp, bpv$bpL$u, NyZpL$pf A_¡ cpNpL$pf v$f¡L$ q¾$ep dpV¡$ `ep®às R>¡.	
epv$ fpMp¡ L¡$, i|Þe hX¡$ cpNpL$pf \pe _rl.

dlphfpk„N°l 22
1.	 _uQ¡_u k„d¡e k„¿ep_p¡ kfhpmp¡ L$fp¡.

	 (i) 
5

36
 + 

6

42
 	 (ii) 1 2

3
 + 2 4

5
	 (iii) 

11

17  + 13
19

 	 (iv) 2 3
11

 + 1 
3

77

2.	 _uQ¡_u k„d¡e k„¿ep_u bpv$bpL$u L$fp¡.

	 (i) 7
11

 - 3
7
 	 (ii) 

13

36
 - 

2

40
	 (iii) 1 2

3
 - 3 

5

6
	 (iv) 4 

1

2
 - 3 

1

3

3.	 _uQ¡_u k„d¡e k„¿ep_p¡ NyZpL$pf L$fp¡.

	 (i) 
3

11  × 
2

5 	 (ii) 12
5

 × 
4

15 	 (iii) 
−( )8
9

 × 
3

4 	 (iv) 
0

6
 × 

3

4

4.	 NyZpL$pf ìeõs k„¿ep gMp¡.

	 (i) 
2

5 	 (ii) 
−3
8 	 (iii) 

−17
39

	 (iv) 7 	 (v) - 7 
1

3

5.	 _uQ¡_u k„d¡e k„¿ep_p¡ cpNpL$pf L$fp¡.

	 (i) 
40

12
 ÷ 10

4
	 (ii) −10

11
 ÷ −11

10
	 (iii) 

−7
8  ÷ 

−3
6 	 (iv) 2

3
 ÷ (- 4) 	

	 (v)  2 
1

5
 ÷ 5 3

6
	 (vi)

−5
13

 ÷ 7
26

 	 (vii) 
9

11
 ÷ −( )8  	 (viii) 5 ÷ 
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Dv$p. 
1

2
 A_¡ 4

7
 k„d¡e k„¿ep_u hÃQ¡_u k„d¡e k„¿ep ip¡^uA¡. s¡ dpV¡$ Ap k„¿ep_¡ kdÃR>¡v$ ê$` Ap`uA¡.

			 
1

2
 = 

1 7

2 7

×
×  = 

7

14  ,  				    4

7
 = 

4 2

7 2

×
×  = 

8

14  

7 A_¡ 8 A¡ `pk¡`pk¡_u âpL©$rsL$ k„¿ep R>¡. `f„sy 
7

14
 A_¡ 8

14
  A¡ `pk¡`pk¡_u k„d¡e k„¿ep R>¡ L¡$?

L$p¡C`Z k„d¡e k„¿ep_p¡ R>¡v$ dp¡V$p¡ L$fu iL$pe R>¡ s¡_p NZpdp„ s¡_p¡ A„i `Z dp¡V$p¡ \pe R>¡.

			 
7

14
 = 

70

140  ,			   8

14
 = 

80

140  . . . (A„i_¡ A_¡ R>¡v$_¡ 10 hX¡$ NyZhp\u)

lh¡  
70

140  < 
71

140  ...... < 79
140

 < 
80

140  Al] 
7

14
 A_¡ 8

14
 _u hÃQ¡ L¡$V$gu k„¿ep dmu?

	 s¡dS> 
7

14
 = 

700

1400
 	 ,   8

14
 = 

800

1400  . . . (A„i_¡ A_¡ R>¡v$_¡ 100 hX¡$ NyZhp\u) 

	 dpV¡$ 
700

1400  < 
701

1400  ...... < 799
1400

 < 
800

1400

	 Ap D`f\u k„d¡e k„¿ep_y„ ê$`p„sf h^ydp„ h^y dp¡V$p R>¡v$hpmu kdd|ëe k„¿epdp„ L$fu_¡ s¡d_u hÃQ¡_u 
k„d¡e k„¿epAp¡ kl¡gpC\u ip¡^u iL$pe R>¡.

Dv$p., 1
2

 A_¡ 3
5

 k„d¡e k„¿ep_u hÃQ¡_u k„¿ep ip¡^hu. 1
2

 A_¡ 3
5

  k„d¡e k„¿ep_¡ `l¡gp kdÃR>¡v$ ê$` 

	 Ap`uA¡.

	 S>¡d L¡$ 
1

2
 = 5
10

,		  3

5
 = 6
10

k„¿epf¡Mp `f 5
10

, 6
10

 k„¿ep v$ip®hsp tbvy$ R>¡. s¡_¡ Å¡X$sp f¡MpM„X$p¡_y„ dÝetbvy$ ip¡^uA¡ A_¡ s¡ tbvy$ 

S>¡ k„¿ep v$ip®h¡ s¡ Å¡CA¡.

		
1

2
 5

10

6

10
+






= 11

20
 lh¡ Ap tbvy$ s¡ f¡MpM„X$_y„ dÝetbvy$ R>¡. 

L$pfZ,	 6
10

 - 11
20

 = 12 11
20

−  = 1
20

  	 s¡dS> 	   11
20

 - 5
10

 = 11 10
20

−  = 1
20

\  5
10

 A_¡ 6
10

 _u hÃQ¡ bfpbf dÝedp„  11
20

 k„¿ep R>¡. dpV¡$ S> 
1

2  A_¡ 
3

5  _u hÃQ¡ 
11

20  _u k„¿ep

R>¡. ApS> fus¡ 
1

2  A_¡ 
11

20  A_¡ 
11

20
 A_¡ 

3

5
 _u hÃQ¡_u k„¿ep ip¡^u iL$pi¡.

10 6

10

5

10
−
1

10

11

20
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Ap d_¡ kdÅey„.

· b¡ k„d¡e k„¿epAp¡_u hÃQ¡ Ak„¿e k„d¡e k„¿epAp¡ lp¡e R>¡.

dlphfpk„N°l 23

¤	_uQ¡ Ap`¡gu b¡ k„¿epAp¡ hÃQ¡_u ÓZ k„d¡e k„¿ep gMp¡.

(i) 2
7

 , 6
7

 	 (ii) 
4

5
 , 
2

3 	 (iii) - 
2

3  , 
4

5
(iv) 

7

9  , - 5
9

(v) −3
4

, 
+5
4

	 (vi) 7
8

, −5
3

(vii) 5
7

,11
7

 (viii) 0, −3
4

�	 h^pfp_u$ dprlsu dpV¡$
Å¡ m `|Z®k„¿ep lp¡e sp¡ m + 1 A¡ s¡_u _ÆL$_u dp¡V$u `|Zp¯L$ k„¿ep  R>¡. m A_¡ m + 1 _u 
hÃQ¡ A¡L$`Z `|Zp¯L$ k„¿ep lp¡su _\u. ¾$rdL$ _ lp¡e s¡hu L$p¡C`Z b¡ `|Zp¯L$ k„¿ep_u hÃQ¡_u 
`|Zp¯L$ k„¿ep NZu iL$pe R>¡ s¡_u Mpsfu L$fp¡; `f„sy Ýep_dp„ gp¡ L¡$, L$p¡C`Z b¡ k„d¡e k„¿ep_u 
hÃQ¡ Ak„¿e k„d¡e k„¿ep lp¡e R>¡.

epv$ L$fuA¡

v$ip„i A`|Zp¯L$_p NyZpL$pf A_¡ cpNpL$pf L¡$hu fus¡ L$fpe s¡ Ap`Z¡ Å¡ey„ R>¡.

35 1

10

.  = 35.1 × 1
10

=  351
10

 × 1
10

= 351
100

 =  3.51

35 1

100

.  = 35 1
1

.  × 1
100

= 351
10

 × 1
100

 = 351

1000






 = 0. 351

35.1 × 10 = 351
10

 × 10 = 351.0

35.1 × 1000 = 351
10

  × 1000 = 351000
10







 = 35100.0

	 Ap D`f\u Ýep_dp„ Aph¡ R>¡ L¡$, v$ip„i A`|Zp¯L$_¡ 100 hX¡$ cpNhy„ A¡V$g¡ v$ip„irQl¹_ 2 Of              
X$pbubpSy> gC S>hy„, 1000 hX¡$ NyZhy„ A¡V$g¡ v$ip„irQl¹_ ÓZ Of S>dZubpSy> gC S>hy„. Aphp cpNpL$pf 
A_¡ NyZpL$pf L$fsu hMs¡ _uQ¡_p r_ed D`ep¡Nu \pe R>¡.

	 v$ip„i A`|Zp¯L$_p A`|Zp¯L$u cpN `R>u Nd¡ s¡V$gp i|Þe gMuA¡ A\hp `|Zp¯L$ cpN_u `l¡gp„ L¡$V$gp„ 
`Z i|Þe gMuA¡ sp¡ `Z v$ip„i A`|Zp¯L$_u qL„$ds bv$gpsu _\u.

1.35 = 
135

100 × 
100

100  = 
13500

10000   = 1.3500
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0. 35 = 
35

100
 × 1000
1000

 = 
35000

100000
  = 0.35000 hN¡f¡.

1.35 = 001.35 _p¡ D`ep¡N L¡$hu fus¡ \pe R>¡ s¡ Sy>Ap¡. 

1 35

100

.
 = 
001 35

100

.
 = 0.0135	

ÅZu gCA¡

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

v$p.s., 
7

4  k„d¡e k„¿ep v$ip„iê$`dp„ gMp¡.

(1)	7 = 7.0 = 7.000 (A |̀Zp̄L$u cpN `R>u Nd¡ s¡V$gp„ i|Þe d|L$u iL$pe)

	 (2)	7 _¡ 4 hX¡$ cpNsp„ 1 \u cpN Qpëep¡ A_¡ i¡j 3 h^u. lh¡ cpNpL$pfdp„
`|Zp¯L$ 1 `R>u v$ip„irQl¹_ gMuA¡. i¡j 3 _u ApNm cpÄe_y„ 0 _uQ¡
Dspfu_¡ 30 _p¡ 4 hX¡$ cpNsp„ 7 \u cpN QgphuA¡. lh¡ Aphsp¡ cpNpL$pf
A`|Zp¯L$ cpN R>¡ dpV¡$ cpNpL$pfdp„ v$ip„irQl¹_ `R>u 7 gMuA¡. lh¡ cpÄe_y„
buSy>„ A¡L$ 0 _uQ¡ Dspfu_¡ 5 \u cpN Ap`u cpNpL$pf `|Z® L$fuA¡.

		  Ap cpNpL$pfdp„ v$ip„i A`|Zp¯L$u cpNdp„ `R>u gM¡gp i|Þe_p¡ D`ep¡N L$ep£
R>¡.

v$p.s.,   2 
1

5
 v$ip„iê$`dp„ gMp¡.

2 
1

5
 = 
11

5
 _y„ v$ip„iê$` ÓZ `Ùrs\u ip¡^uA¡.

1

5
 _y„ v$ip„iê$` ip¡^uA¡.

 (I)				 (II)				 (III)		       2.2
5) 11.000
- 10

  010
- 10

 00

  0.2
5) 1.0
- 0

  10
- 10

 00

1

5
 = 0.2

11

5
 = 
11 2

5 2

×
×

= 22
10

 = 2.2
11

5
 = 2.2

  \  2 1
5
 = 2.2

v$p.s.,
−5
8  k„d¡e k„¿ep v$ip„iê$`dp„ gMp¡.

5

8  _y„  v$ip„iê$` cpNpL$pf L$fu_¡ 0.625 dm¡ R>¡. ∴ 
−5
8  = - 0.625

	 D`f_p b^p Dv$plfZp¡dp„ i¡j i|Þe Aph¡ R>¡. cpNpL$pf_u q¾$ep `|Z® \pe R>¡. k„d¡e k„¿ep_p Aphp 
v$ip„iê$`_¡ M„qX$s v$ip„iê$` L$l¡hpe R>¡.

 1.75
4) 7.000
- 4
  30

- 28
 20

- 20
 00
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v$p.s., L¡$V$guL$ k„d¡e k„¿ep_y„ v$ip„iê$` L¡$hu fus¡ Sy>vy$ R>¡ s¡ Å¡CA¡.

(i) 
5

3  k„¿ep v$ip„iê$`dp„ gMp¡.		 (ii) 
2

11  k„¿ep v$ip„iê$`dp„ gMp¡.

   ∴ 
5

3  = 1.666.......			   ∴ 
2

11  = 0.1818.......

    ∴ 
5

3  = 1.6			  ∴ 
2

11  = 018.

(iii) 2
1

3
 _y„ v$ip„iê$` ip¡^p¡. 2

1

3
 = 7

3
(iv) 5

6
 _y„ v$ip„iê$` ip¡^p¡.

2
1

3
 = 2.33... 5

6
 = 0.833...

   ∴ 2
1

3
 = 2.3 ∴ 5

6
 = 0.83

	 D`f_p v$f¡L$ Dv$plfZp¡dp„ cpNpL$pf_u q¾$ep |̀Z® \su _\u. v$ip„irQl¹__u S>dZu bpSy> A¡L$ A„L$ A\hp 
L¡$V$gp„L$ A„L$p¡_p¡ kd|l afu-afu Aph¡ R>¡, Aphp A`|Zp¯L$_¡ Aphs} (Aph©Ñ) v$ip„i A`|Zp¯L$ L$l¡ R>¡.

S>¡ v$ip„i A |̀Zp̄L$dp„ v$ip„irQl¹__u S>dZu bpSy> A¡L$S> A„L$ afu_¡ afu Aph¡ R>¡, s¡_p `f V$̀ Ly„$ d|L$pe R>¡.

S>¡d L¡$, 2
1

3
 = 2.33... = 2.3 s¡dS> v$ip„irQl¹__u S>dZu sfa S>¡ A„L$p¡_y„ S|>\ afu afu Aph¡ R>¡ s¡

S|>\`f ApX$u f¡Mp L$fhpdp„ Aph¡ R>¡. S>¡d L¡$, 
2

11  = 0.1818........ = 018.  A_¡ 5
6
 = 0.83

 2.33
3) 7.00
- 6

 1 0
- 9

  10
- 9

 01

 0.833
6) 50
- 48

  020
- 18

 020
- 18

 02

 0.18
11) 2.00
- 0

 20
-   11

 90
-   88

 20

 1.66
3) 5.00
- 3

 2 0
-  1 8

 20
-   18

 2

· L¡$V$guL$ k„d¡e k„¿ep_y„ v$ip„iê$` M„qX$s,
sp¡ L¡$V$guL$ k„d¡e k„¿ep_y„ v$ip„iê$` Aphs} lp¡e R>¡.

·

·

·

·

·

�	cpNpL$pf L$ep® hNf L$ep R>¡v$hpmu k„d¡e k„¿ep M„qX$s õhê$`dp„ gMu iL$pe R>¡? s¡ ip¡^p¡.

Ap d_¡ kdÅey„.

 Qpgp¡, QQp® L$fuA¡.
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dlphfpk„N°l 24
¤	_uQ¡_u k„d¡e k„¿ep v$ip„iê$`dp„ gMp¡.

	 (i) 13
4

    (ii) −7
8

    (iii) 7 
3

5     (iv) 
5

12
     (v) 

22

7
     (vi) 4

3
    (vii) 7

9

Qpgp¡, QQp® L$fuA¡

	 kfhpmp, bpv$bpL$u, NyZpL$pf A_¡ cpNpL$pf_p rQl¹_p¡_p¡ D`ep¡N L$fu_¡ gM¡gu k„¿ep_u dp„X$Zu A¡V$g¡ 
`v$phrg.

	 72 ÷ 6 + 2 × 2 Ap `v$phrg R>p¡X$u S>hpb ip¡^p¡.	
	 l„kp_u fus	 d„Ny_u fus

	 72 ÷ 6 + 2 × 2	 72 ÷ 6 + 2 × 2
	 = 12 + 2 × 2	 = 12 + 2 × 2
	 = 12 + 4	 = 14 × 2
	 = 16	 = 28

	 b„_¡ S>hpb Sy>v$pSy>v$p Apìep. L$pfZ b„_¡A¡ Sy>v$pSy>v$p ¾$d¡ q¾$ep L$fu. Ap âdpZ¡ q¾$ep_p¡ ¾$d Sy>v$p¡ gCA¡ 
sp¡ S>hpb Sy>v$p¡Sy>v$p¡ Aph¡. Aphy„ _ \pe dpV¡$ q¾$ep_p¡ ¾$d _½$u L$fhp L¡$V$gp„L$ r_edp¡ R>¡. s¡ r_ed 
`pmuA¡ sp¡ A¡L$S> S>hpb dm¡ R>¡. s¡ r_ed Å¡CA¡. ¼epf¡L$ ¼epf¡L$ dpÓ S>¡ q¾$ep `l¡gp L$fhu s¡hu 
A`¡np lp¡e. s¡ hMs¡ `v$phrgdp„ L$p¦k_p¡ D`ep¡N L$f¡gp¡ lp¡e R>¡.

`v$phrg R>p¡X$hp_p r_edp¡

(1)	fpridp„ A¡L$ L$fsp„ h^pf¡ q¾$ep lp¡e sp¡ NyZpL$pf A_¡ cpNpL$pf_u q¾$ep X$pb¡\u S>dZu sfa S>¡ ¾$d¡ 
Ap`¡gu lp¡e s¡ ¾$d\u L$fhu.

(2)	`R>u kfhpmp A_¡ bpv$bpL$u_u q¾$ep, X$pb¡\u S>dZu sfa S>¡ ¾$d¡ Ap`¡gu lp¡e s¡ ¾$d¡ L$fhu.

(3)	L$p¦kdp„ A¡L$ L$fsp„ h^pf¡ q¾$ep lp¡e sp¡, D`f_p b„_¡ r_ed `pmu_¡ s¡ q¾$ep `l¡gp L$fhu.
	
	 D`f_p r_ed hp`fhp\u l„kp_u fus kpQu R>¡ s¡ kdÅe R>¡.  ∴ 72 ÷ 6 + 2 × 2 = 16

	 _uQ¡_u `v$phrg R>p¡X$uA¡.				  

Dv$p.   40 × 10 ÷ 5 + 17 		 Dv$p.   80 ÷ (15 + 8 - 3) + 5	
		  =	400 ÷ 5 + 17			   =	 80 ÷ (23 - 3) + 5	  
		  =	80 + 17			   =	 80 ÷ 20 + 5	
		  =	97			   =	 4 + 5 	  			 

					     =	 9 	
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epv$ fpMp¡.
q¾$ep_p¡ ¾$d õ`ô$ L$fhp dpV¡$ A¡L$ L$fsp„ h^pf¡ hMs L$p¦k_p¡ D`ep¡N L$fhp¡ `X¡$ R>¡. s¡ dpV¡$  
kpv$p¡ L$p¦k (   ), Qp¡fk L$p¦k [    ], R>NqX$ep¡ L$p¦k {     } hp`fhpdp„ Aph¡ R>¡.        
L$p¦k R>p¡X$su hMs¡ kp¥\u A„v$f_p L$p¦k_u q¾$ep `l¡gp L$fpe R>¡. `R>u ¾$dkf blpf_p L$p¦kdp„_u 
q¾$ep L$fhpdp„ Aph¡ R>¡.

v$p.s.  2 × {25 × [(113 - 9) + (4 ÷ 2 × 13)]}

	 =	 2 × {25 × [104 +  (4 ÷ 2 × 13)]}

	 =	 2 × {25 × [104 + (2 × 13)]}

	 =	 2 × {25 × [104 + 26]}

	 = 2 × {25 × 130}

	 = 2 × 3250 
	 = 6500

v$p.s.  
3

4
 - 
5

7  × 
1

3

= 
3

4
 - 

5

21     (`l¡gp NyZpL$pf)

= 3 21 5 4
84

× − ×  (`R>u bpv$bpL$u)

= 
63 20

84

−
  = 43

84

L$p¦kdp„_u 
q¾$ep kp¥ â\d

_p¡, _u, _y„, _p
NyZpL$pf q¾$ep

Dv$p. 200 _p 
1

4

    = 200 × 
1

4

cpNpL$pf NyZpL$pf kfhpmp¡ bpv$bpL$u

0, 1, 2, 3, 4, 5,
 6, 7, 8, 9

+  ×
÷   -

dlphfpk„N°l 25
	 _uQ¡_u `v$phrg R>p¡X$p¡.
1.	 50 × 5 ÷ 2 + 24
2.	 (13 × 4) ÷ 2 - 26
3.	 140 ÷ [(- 11) × (- 3) - (- 42) ÷ 14 - 1)]
4.	 {(220 - 140) + [10 × 9 + (- 2 × 5)]} - 100

5.	
3

5  + 
3

8  ÷ 6
4

 

D`¾$d : Qp¡L$W$pdp„ Ap ¡̀gp A„L$_p¡ A_¡ rQl¹_p¡_p¡ D`ep¡N L$fp¡ A_¡ qL„$ds 112 Aph¡ A¡hu `v$phrg s¥epf L$fp¡.

	

* h^pfp_u$ dprlsu dpV¡$
`v$phrg R>p¡X$sp¡ hMs¡ rQl¹_p¡_p¡ ¾$d

      L$p¦          _p          cp         Ny        k    bp

	 (  )                ×                ÷               ×              +           -

qqq



43

6 Opsp„L$

epv$ L$fuA¡

7 bpmL$p¡_¡, v$f¡L$_¡ 4 _p¡V$byL$_u hl¢QZu L$fu.
Ly$g _p¡V$byL$ 	 = 4 + 4 + 4 + 4 + 4 + 4 + 4 = 28 _p¡V$byL$

Al] kfhpmp_u q¾$ep A_¡L$ hMs L$f¡gu R>¡.
A¡L$S> k„¿ep_p¡ A_¡L$ hMs L$f¡gp¡ kfhpmp¡ NyZpL$pf_p ê$`dp„ dp„X$u iL$pe R>¡.
Ly$g _p¡V$byL$p¡ = 4 + 4 + 4 + 4 + 4 + 4 + 4 = 4 × 7 = 28

ÅZu gCA¡

`pep¡ A_¡ Opsp„L$ (Base and Index)

lh¡ k„¿ep_¡ A_¡L$ hMs gC_¡ L$f¡gp NyZpL$pf_u dp„X$Zu V|„$L$dp„ L¡$hu fus¡ L$fpe s¡ Å¡CA¡. 
	 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 Al] 8 hMs 2 gC_¡ NyZpL$pf L$f¡gp¡ R>¡.

Ap dp„X$Zu V|„$L$dp„ 28 Apd \pe. Al] 28 A¡ NyZpL$pf_y„ Opsp„L$ ê$` R>¡.
Apdp„ 2 A¡ `pep¡ (Ap^pf) A_¡ 8 A¡ Opsp„L$ R>¡. 

Dv$p.  5 × 5 × 5  × 5 = 54 Al] 54  A¡ Opsp„qL$s k„¿ep R>¡.
	 54  Ap Opsp„L$ ê$`_u k„¿epdp„ 5 `pep¡ A_¡ 4 Opsp„L$ R>¡. 

s¡_y„ hp„Q_ ‘5 _p¡ Opsp„L$ 4’ A\hp ‘5 _p¡ Qpf Ops’ A\hp ‘5 _p¡ Qp¡\p¡ Ops’ A¡d L$fpe R>¡. 

kpdpÞe fus¡ a L$p¡C`Z k„¿ep lp¡e sp¡,  a × a × a × .......... (m hMs) = am

∴	 54 = 5 × 5 × 5 × 5 = 625 A¡V$g¡ 54  Ap Opsp„qL$s k„¿ep_u qL„$ds 625 R>¡.

s¡dS> 
−




2

3

3

= 
−2
3 × 

−2
3 × 

−2
3  = 

−8
27   A¡V$g¡

−




2

3

3

 _u qL„$ds 
−8
27  R>¡.

	 71 = 7, 101 = 10 A¡ Ýep_dp„ fpMp¡. L$p¡C`Z k„¿ep_p¡ `l¡gp¡ Ops A¡V$g¡ s¡ k„¿ep `p¡s¡ S> lp¡e 
R>¡. k„¿ep_p¡ Opsp„L$ 1 lp¡e sp¡ s¡ _ gMhp_u â\p R>¡. S>¡d L¡$ 51 = 5,  a1 = a

8  Opsp„L$ 

  `pep¡2

am  _y„ hp„Q_ ‘a _p¡ Opsp„L$ m’ A\hp ‘a _p¡ m Ops’ A¡d L$fpe R>¡.

Al] m A¡ âpL©$rsL$ k„¿ep R>¡.
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ÅZu gCA¡

dlphfpk„N°l 26
1. _uQ¡_p¡ sL$sp¡ `|Z® L$fp¡.

A. ¾$. Opsp„qL$s 
k„¿ep

`pep¡ Opsp„L$ NyZpL$pf ê$` qL„$ds

(i) 34 3 4 3 × 3 × 3 × 3 81
(ii) 163

(iii) (-8) 2
(iv) 3

7

3

7

3

7

3

7
× × ×

81

2401

(v) (-13)4

2. qL„$ds ip¡^p¡.
(i) 210 (ii) 53 (iii) (- 7)4 (iv) (-6)3 (v) 93

(vi) 81 (vii) 4

5

3






 (viii) −







1

2

4

hN® A_¡ O_ (Square and cube)
32 = 3 × 3						 53 = 5 × 5 × 5
32 _y„ hp„Q_ "3 _p¡ buÅ¡ Ops'				 53 _y„ hp„Q_ "5 _p¡ ÓuÅ¡ Ops'
A\hp "3 _p¡ hN®' L$fpe.					 A\hp "5 _p¡ O_' L$fpe.

  epv$ fpMp¡.
L$p¡C`Z k„¿ep_p¡ buÅ¡ Ops A¡V$g¡ s¡ k„¿ep_p¡ hN®.
L$p¡C`Z k„¿ep_p¡ ÓuÅ¡ Ops A¡V$g¡ s¡ k„¿ep_p¡ O_.

kdp_ `pephpmu Opsp„qL$s k„¿ep_p¡ NyZpL$pf

v$p.s.,  	24 × 23 v$p.s., 	 (- 3)2 × (- 3)3

= 2 × 2 × 2 × 2 × 2 × 2 × 2		 = (- 3) ×(- 3) × (- 3) × (- 3) ×(- 3) 
= 27 = (- 3)5

Ap D`f\u 24 × 23  = 24 + 3 = 27 Ap D`f\u (- 3)2 × (- 3)3 = (- 3)2 + 3 = (- 3)5

v$p.s., 	 −






2

5

2

 × −






2

5

3

= 
−







2

5
× −







2

5
× −







2

5
× −







2

5
× −







2

5
 = 

−






2

5

5

Ap D`f\u −






2

5

2

 × −






2

5

3

= −







+
2

3

2 3

= −






2

5

5

5
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3

5

5

3

Ap d_¡ kdÅey„.

·  Å¡ a k„d¡e k„¿ep lp¡e A_¡ m A_¡ n `|Zp¯L$ k„¿ep lp¡e, sp¡ am × an = am+n

dlphfpk„N°l 27
	 kpvy„$ $ê$` Ap`p¡.

	 (i) 74 × 72 	 (ii) (- 11)5 × (- 11)2 	 (iii) 6
7

6

7

3 5






 ×







    	

	 (iv) −





 × −








3

2

3

2

5 3

	 (v) a16 × a7	 (vi) 
P

5

3






  × 

P

5

7








ÅZu gCA¡

kdp_ `pephpmu Opsp„qL$s k„¿ep_p¡ cpNpL$pf

v$p.s., 64 ÷ 62 = ?                        v$p.s., (- 2)5 ÷ (- 2)3 = ?

	     6

6

4

2
	 = 6 6 6 6

6 6

× × ×
×

	
−( )
−( )
2

2

5

3 	= 
−( )× −( )× −( )× −( )× −( )

−( )× −( )× −( )
2 2 2 2 2

2 2 2

		  = 6 × 6		  = (- 2)2

		  = 62                            

      ∴ 64 ÷ 62 = 64 - 2 = 62           ∴ (- 2)5 ÷ (- 2)3 = (- 2)5-3 = (- 2)2

	

Ap d_¡ kdÅey„.

·  Å¡ a i|Þe¡Ñf k„d¡e k„¿ep, m A_¡ n `|Zp¯L$ k„¿ep lp¡e s¡d S> m > n lp¡e sp¡ 
a

a

m

n  = am n−

	     

	 a°  _p¡ A\®	           a-m _p¡ A\®                  a-m = 1

am
  ∴  a-1 = 

1

a

	 a ¹ 0 lp¡e sp¡	         a-m 	 = a-m × 1       s¡dS> a  × 
1

a
 = 1 A¡V$g¡ a × a- 1 = 1 

  	
a

a

m

m  = 1 s¡dS>    	                         = a-m × a
a

m

m       ∴ a- 1 A¡ a _p¡ NyZpL$pf ìeõs R>¡.

	
a

a

m

m = a m m−  = a0 	 	 = 
a

a

m m

m

− +

            Ap âdpZ¡    _p¡ NyZpL$pf ìeõs    R>¡.

	 ∴ 	 a0 = 1        	 = 
a

am

0

 = 1

am
 		  ∴ 

5

3

1







−

 = 
3

5

				     a-m = 1

am
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v$p.s. 
4

7

3







−

Ap Opsp„qL$s k„¿ep Å¡CA¡.

4

7

3







−

 = 1
4
7
4
7
4
7

× ×
 = 1

64
343

= 343
64

 = 7
4

3








Ap d_¡ kdÅey„.

· Ap D`f\u Å¡ a ≠ 0, b ≠ 0, A_¡ m $O_ `|Zp¯L k„¿ep lp¡e
a

b

m







−

= 
b

a

m






 .

 _uQ¡_p Dv$plfZp¡_y„ r_funZ L$fu_¡ L$ep¡ r_ed dm¡ R>¡ s¡ Å¡CA¡.

v$p.s. (3)4 ÷ (3)6 v$p.s. 
3

5

2






 ÷ 

3

5

5








= 3
36

4

 = 

3
5
3
5

3
5
3
5
3
5
3
5
3
5

×

× × × ×
 = 

1

3
5
3
5
3
5

× ×
 = 

1

3
5

3








= 
3 3 3 3

3 3 3 3 3 3

× × ×
× × × × ×  = 

1
23

 

∴ 34 ÷ 36 = 34 - 6 = 3- 2  ∴ 3
5

2






 ÷ 3

5

5






  = 3

5

2 5








−

 = 3
5

3







−

Ap d_¡ kdÅey„.

· Å¡ a k„d¡e k„¿ep lp¡e, a ≠ 0 A_¡ m A_¡ n `|Zp¯L$ k„¿ep lp¡e, sp¡  a

a

m

n = am n−

ÅZu gCA¡

`pep¡ (- 1) lp¡e A_¡ Opsp„L$ `|Z¯ k„¿ep lp¡e sp¡ iy„ \pe R>¡ s¡ Sy>Ap¡.

(- 1)6 	 = (- 1) × (- 1) × (- 1) × (- 1) × (- 1) × (- 1) = 1 × 1 × 1 = 1

(- 1)5 	 = (- 1) × (- 1) × (- 1) × (- 1) × (- 1) = 1 × 1 × (- 1) = - 1

m kdk„¿ep lp¡e sp¡ (- 1)m = 1 A_¡ m rhjd k„¿ep lp¡e sp¡ (- 1)m = - 1

dlphfpk„N°l 28

1. kpvy„$ê$` Ap`p¡.
(i) a6 ÷ a4 (ii) m5 ÷ m8 (iii) p3 ÷ p13 (iv) x10  ÷  x10

2. qL„$ds ip¡^p¡.

(i) (- 7)12 ÷ (- 7)12 	 (ii) 75 ÷ 73 (iii) 
4

5

3






  ÷

4

5

2






 (iv) 47 ÷ 45
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b¡ k„¿ep_p NyZpL$pf_p¡ A_¡ cpNpL$pf_p¡ Ops
_uQ¡_p Dv$plfZp¡_y„ r_funZ L$fu_p¡ L$ep¡ r_ed dm¡ R>¡ s¡ Å¡CA¡.

v$p.s.(2 × 3)4 v$p.s.	 4
5

3








= (2 × 3) × (2 × 3) × (2 × 3) × (2 × 3)		 = 
4

5 × 
4

5 × 
4

5

= 2 × 2 × 2 × 2 × 3 × 3 × 3 × 3 = 24 × 34 = 
4 4 4

5 5 5

× ×
× ×  = 

4

5

3

3

Ap d_¡ kdÅey„.

Å¡ a A_¡ b A¡ i|Þe¡sf k„d¡e k„¿ep lp¡e A_¡ m `|Zp¯L$ k„¿ep lp¡e sp¡,

(1) (a × b)m = am × bm             (2)   a
b

m






 = a

b

m

m

am
n( )  A¡V$g¡ Opsp„qL$s k„¿ep_p¡ Ops (Ops_p¡ Ops)

v$p.s. 52
3( ) v$p.s.   7 1

7

2 5

2 5
− −

−
( ) =

( )
a

a
m

m
− =

1

= 52 × 52 × 52  
= 52 + 2 + 2  
= 52 × 3		
= 56

=
1

7
7

10
10

− =

v$p.s. 2

5

2 3



















−

= 2

5

2







−

 × 2
5

2







−

  × 2
5

2







−

= 2
5

2 2 2







− + − + −( ) ( ) ( )

 = 2
5

6







−

	 am( )n  =  am × am × am × ......... n hMs =  am + m + m......... n hMs 	 =  am × n 

D`f_p Dv$plfZp¡ D`f\u Ap r_ed dm¡ R>¡.

Ap d_¡ kdÅey„.

· Å¡ a i|Þe¡sf k„d¡e k„¿ep s¡dS> m A_¡ n `|Zp¯L$ k„¿ep lp¡e, sp¡ am( )n  = am × n = amn

ÅZu gCA¡

=
× × × ×

=

− − − − −

− ×

1

7 7 7 7 7
1

7

2 2 2 2 2

2 5( )
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L$p¡C`Z M|b dp¡V$u A\hp M|b 
_p_u k„¿ep gMsu hMs¡ A¡L$ A„L$u 
`|Zp¯L$ hpmu v$ip„i A`|Zp¯L$ k„¿ep 
A_¡ 10 _p ep¡Áe Ops_p¡ NyZpL$pf 
L$fu_¡ gMpe R>¡. A¡_¡ s¡ k„¿ep_y„ 
âdprZs ê$` (Standard form) 
L$l¡hpe R>¡.

Opsp„L$_p r_ed

		 epv$ fpMp¡ ः
		 Å¡ a A_¡ b A¡ i|Þe¡Ñf `qfd¡e k„¿ep A_¡ m, n `|Zp¯L$ k„¿ep lp¡e sp¡, 

	·  	am × an = am + n    ·  am ÷ an = am - n   ·  a1 = a        ·  a0 = 1   ·  a a
m

m
− =

1
		

	·  	(ab)m = am × bm    ·   	
a

b

m






 = 

a

b

m

m      ·  (am)n = amn   ·  
a

b

m







−

=  b
a

m








dlphfpk„N°l 29
1.	  kpvy„$ ê$` Ap`p¡.

	 (i) 15

12

3 4




















	 (ii) 34 2( )− 	  (iii) 1

7

3 4



















−

	 (iv) 2

5

2 3



















− −

	 (v) 65
4( )

	 (vi) 6

7

5 2




















	 (vii) 

2

3

4 5





















−

 	 (viii) 5

8

3 2





















−

	 (ix) 3

4

6 1





















	 (x) 2

5

3 2





















−

2.	 _uQ¡_u k„¿ep O_ Opsp„L$_p¡ D`ep¡N L$fu_¡ gMp¡.

	 (i) 2
7

2







−

 	 (ii) 11
3

5







−

	 (iii) 1
6

3







−

 	 (iv) (y)-4

NrZs dpfp¡ kp\u : rhop_dp„, MNp¡mipõÓdp„ 

(1)	v$idp_ `Ùrsdp„ k„¿ep gMhp dpV¡$ 10 _p Opsp„L$_p¡
	 rhi¡j D`ep¡N \pe R>¡. `©Õhu A_¡ Q„Ö hÃQ¡_y„ A„sf 
	 38,40,00,000 duV$f R>¡.  
	 Ap A„sf 10 _p Opsp„L$_p ê$`dp„ _uQ¡ âdpZ¡ gMpe R>¡.
	 384 000 000   =	 384 × 106

	 38 4000000    =	 38.4 × 107

	 3 84000000    =	 3.84 × 108 (âdprZs ê$`)

(2)	Ap¸[¼kS>__p AÏ_p¡ ìepk _uQ¡ rddudp„ Ap`¡gp¡ R>¡.

	 0.0000000000000356 = 	 3.56 × 10- 14	

(3) _uQ¡_u k„¿ep âdprZs ê$`dp„ gMhp_p¡ âeÐ_ L$fp¡.
	 k|e®_p¡ ìepk 1400000000 duV$f R>¡.
	 âL$pi_p¡ h¡N = 300000000 duV$f/k¡L„$X$ R>¡.

(4)	bpSy>_u ApL©$rsdp„ Googol k„¿ep v$ip®hu R>¡ s¡ 10 _p 
	 Opsp„L$_p ê$`dp„ gMhp_p¡ âeÐ_ L$fp¡.
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2	 144
	 2	 72

2	 36
2	 18
3	 9
3	 3

1

epv$ L$fuA¡

`|Z® hN®k„¿ep_y„ hN®d|m ip¡^hy„.

	 Ap`¡gu k„¿ep_¡ s¡ S> k„¿ep hX¡$ NyZuA¡ sp¡ Aphsp¡ NyZpL$pf s¡ k„¿ep_p¡ hN® lp¡e R>¡.
Dv$p.  	 6 × 6 = 62 = 36
		  62 = 36 _y„ hp„Q_ Ap`Z¡ 6 _p¡ hN® 36 R>¡. A¡d L$fuA¡ R>uA¡.

Dv$p.  	 (- 5) × (- 5) = (- 5)2 = 25
(- 5)2 = 25 _y„ hp„Q_ (- 5) _p¡ hN® 25 R>¡.

ÅZu gCA¡

�	Ap`¡gu k„¿ep_y„ hN®d|m ip¡^hy„.
Dv$p. 	 3 × 3 = 32 = 9		 Al] 3 _p¡ hN® 9 R>¡.

ApS> dprlsu 9 _y„ hN®d|m 3 R>¡ A¡hp ê$`dp„ gMu iL$pe.
hN®d|m dpV¡$ r_ip_u h`fpe R>¡. 9  A¡V$g¡ 9 _y„ hN®d|m ∴ 9  = 3 R>¡.

Dv$p. 	 7 × 7 = 72 = 49		 ∴ 49 = 7
Dv$p. 	 8 × 8 = 82 = 64 Ap D`f\u 64  = 8 

(- 8) × (- 8) = (- 8)2 = 64 Ap D`f\u 64 _y„ hN®d|m - 8 `Z dm¡ R>¡.
x ^_k„¿ep lp¡e sp¡ s¡_p b¡ hN®d|m lp¡e R>¡.
s¡dp„\u F>Z hN®d|m  − x  A_¡ ^_ hN®d|m x  hX¡$ v$ip®hpe R>¡.

Dv$p. 	 81 _y„ hN®d|m ip¡^p¡.
81 = 9 × 9 = -9 × -9			   ∴ 81  = 9 A_¡ - 81  = -9

 Ap`Z¡ OZu hbs O_ hN®d|m_p¡ rhQpf L$fuA¡ R>uA¡.

�	Ap`¡gu k„¿ep_y„ Aheh `Ùrs\u hN®d|m ip¡^hy„. 
Dv$p.  	 144 _y„ hN®d|m ip¡^p¡.

Ap`¡gu k„¿ep_p d|m Ahehp¡dp„\u kdp_ Ahehp¡_u Å¡X$u b_php¡. 
144	 = 2 × 72

= 2 × 2 × 36
= 2 × 2 × 2 × 18
= 2 × 2 × 2 × 2 × 3 × 3
Ap`¡gp Ahehp¡dp„\u kdp_ Ahehp¡_u Å¡X$u b_phu. 
v$f¡L$ Å¡X$u_p¡ A¡L$ Aheh gMu_¡ NyZpL$pf L$fp¡.	

144  = 2 × 2 × 3 = 12				 ∴ 144  = 12
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2	 324
2	 162
3	 81
3	 27
3	 9
3	 3

1

 Dv$p.  	324 _y„ hN®d|m ip¡^p¡.	
Ap`¡gu k„¿ep_p d|m Ahehp¡ `pX$u_¡ kdp_ Ahehp¡_u Å¡X$u b_php¡.

324	 = 2 × 162
= 2 × 2 × 81
= 2 × 2 × 3 × 27
= 2 × 2 × 3 × 3 × 9
= 2 × 2 × 3 × 3 × 3 × 3

hN®d|m dpV¡$ âÐe¡L$ Å¡X$udp„\u A¡L$ k„¿ep gp¡ A_¡ NyZpL$pf L$fp¡.
324  = 2 × 3 × 3 = 18

∴ 324  = 18
dlphfpk„N°l 30

¤ hN®d|m ip¡^p¡.
(i) 625 (ii) 1225 (iii) 289 (iv) 4096 (v) 1089

�	h^pfp_u dprlsu (cpNpL$pf `Ùrs\u hN®d|m)
(1) 9801 _y„ hN®d|m ip¡^p¡. (2) 19321 _y„ hN®d|m ip¡^p¡.    (3) 141.61 _y„ hN®d|m ip¡^p¡.

9801 99=

S>¡ k„¿ep_p d|m Aheh M|b dp¡V$p R>¡ A_¡ s¡_¡ gu^¡ Aheh `pX$hp dyíL¡$g b_¡ R>¡, s¡_p hN®d|m 
ip¡^hp dpV¡$ Ap `Ùrs D`ep¡Nu \pe R>¡.

buÅ¡ A¡L$ D`ep¡N Å¡hp dpV¡$ 137  ip¡^uA¡. 

qqq

 11.7

1 137.00
+ 1 -	1

21			 037
+ 1 - 21

227		   1600
+ 7 - 1589
 234			  11

137  > 11.7
`Z (11.8)2 = 139.24
∴ 11.7 < 137  < 11.8
ApâdpZ¡ 137  _u _ÆL$_u k„¿ep ip¡^u iL$pe R>¡. 

S>¡ k„¿ep_y„ hN®d|m `|Z® k„¿ep _\u, s¡_p hN®d|m_p¡ 
_ÆL$_p¡ v$ip„i A`|Zp¯L$ Ap `Ùrs\u dmu iL¡$ R>¡.

 99

9 9801
+ 9 -	81

189		 1701
+  9 -1701

198		 0000	

 139

1 19321
+ 1 -	1

23			 093
+ 3 - 69

269		   2421
 + 9 -     2421
 278		  0000

 11.9

1 141.61
+ 1 -	1

21			 041
+ 1 - 21

229		   2061
 + 9 -     2061
 238		  0000
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7 Å¡X$õs„cpg¡M

Å¡X$õs„cpg¡M
AS>e A_¡ rhS>e_p M¡sfdp„ \e¡gy„ OJ_y„ DÐ`pv$_ [¼hÞV$gdp„ L¡$V$gy„ R>¡ s¡_u dprlsu _uQ¡_p b¡    

õs„cpg¡Mdp„ v$ip®hu R>¡. s¡_y„ r_funZ L$fp¡.

	 b„_¡ Apg¡Mp¡_u dprlsu A¡L$S> Apg¡Mdp„ v$ip®hu iL$pe R>¡ L¡$ s¡ Å¡CA¡. _uQ¡_p¡ Apg¡M Sy>Ap¡.            
Ap âdpZ¡ Ap¡R>u S>Áepdp„ h^pf¡ dprlsu Ap`u iL$pe, s¡dS> AS>e-rhS>e_p OJ_p DÐ`pv$__u syg_p 
L$fhu kl¡gu `X¡$. Aphp âL$pf_p õs„cpg¡M_¡ Å¡X$õs„cpg¡M L$l¡hpe R>¡.

DÐ
`p

v$_
 [¼

hÞ
V$g

	

hj® 

Y An

0
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50

60

20122011 2013 2014

AS>e_y„ OJ_y„ DÐ`pv$_ rhS>e_y„ OJ_y„ DÐ`pv$_

hj® 

âdpZ ः Y An`f : 1k¡du = 10 [¼hÞV$gâdpZ ः Y An`f : 1k¡du = 10 [¼hÞV$g

x An

Y An

0

AS>e_y„ A_¡ rhS>e_y„ OJ_y„ DÐ`pv$_

10
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60

20122011 2013 2014

hj® 

DÐ
`p

v$_
 [¼

hÞ
V$g

	

AS>e

rhS>e

âdpZ ः Y An`f : 1k¡du = 10 [¼hÞV$gY An

0 x An

Qpgp¡, QQp® L$fuA¡

DÐ
`p

v$_
 [¼

hÞ
V$g

	

x  An

Å¡X$õs„cpg¡M_y„ r_funZ L$fu_¡, 
_uQ¡_p âñp¡_p S>hpb Ap`p¡.

· L$ep hj£ b„_¡_y„ OJ_y„ DÐ`pv$_
kfMy„ R>¡?

· 2014 dp„ L$p¡_y„ OJ_y„ DÐ`pv$_
h^pf¡ lsy„?

· 2013 dp„„ v$f¡L$_y„ OJ_y„ DÐ`pv$_
L¡$V$gy„ lsy„?
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Å¡X$õs„cpg¡M dpV¡$_p `Nr\ep„
1. Apg¡M L$pNm `f X-An A_¡ Y-An

A_¡ s¡_y„ R>¡v$_tbvy$ bsphp¡.
2. b¡ Å¡X$õs„cpg¡M hÃQ¡_y„ A„sf kdp_

fpMu_¡ X An `f ^p¡fZ bsphp¡.
3. Y An `f âdpZ _½$u L$fp¡.

S>¡d L¡$, 1 A¡L$d = 10 R>p¡L$fp/R>p¡L$fu
Y An `f R>p¡L$fp„_u/R>p¡L$fuAp¡_u
k„¿ep v$ip®hp¡.

4. _½$u L$f¡gp âdpZp_ykpf v$f¡L$ ^p¡fZ_p
R>p¡L$fp„_u A_¡ R>p¡L$fuAp¡_u k„¿ep
v$ip®hsp õs„cp¡_u KQpC _½$u L$fp¡ A_¡
õs„cpg¡M v$p¡fp¡. b¡ õs„cp¡ Sy>v$p bsphhp
Sy>v$p f„N_p¡ D`ep¡N L$fp¡.

Å¡X$õs„cpg¡M_y„ hp„Q_
	 `yZ¡  il¡f_y„ `p„Q qv$hk_y„ dlÑd A_¡ gOysd DóZspdp_ (°C dp„) Ap`¡gy„ R>¡. Å¡X$õs„cpg¡M_y„
r_funZ L$fu_¡ _uQ¡_p âñp¡_p S>hpb Ap`p¡.

· X - An `f L$C dprlsu v$ip®hu R>¡?
· Y - An `f L$C dprlsu v$ip®hu R>¡?
· kp¥\u h^pf¡ DóZspdp_ L$ep hpf¡ R>¡?
· gOyÑd DóZspdp_ L$ep qv$hk¡ kp¥\u h^pf¡

R>¡?
· Nyfyhpf¡ dlÑd A_¡ gOyÑd DóZspdp_dp„

L¡$V$gp¡ afL$ R>¡?
· L$ep qv$hk¡ dlÑd A_¡ gOyÑd DóZspdp_dp„

kp¥\u h^pf¡ saphs R>¡?

ÅZu gCA¡

Å¡X$õs„cpg¡M (Joint bar graph) v$p¡fhp¡.
A¡L$ ipmp_p R>p¡L$fpAp¡ A_¡ R>p¡L$fuAp¡_u k„¿ep Ap`¡gu R>¡. dprlsu D`f\u Å¡X$õs„cpg¡M b_php¡.

^p¡fZ 5 dy„ 6 Ìz„$ $ 7 dy„ 8 dy„ 9 dy„ 10 dy„
R>p¡L$fpAp¡ 52 68 67 50 62 60
R>p¡L$fuAp¡ 57 63 64 48 62 64

X-An

Y-An

5 dy„ 6 Ìz„$ $ 7 dy„ 8 dy„ 9 dy„ 10 dy„

rh
Û

p\
}A

p¡_
u k

„¿e
p

âdpZ 1 k¡du = 10 rhÛp\} 

R>p¡L$fp
R>p¡L$fuAp¡

x  An

Y An âdpZ Y An `f = 5° c

kp¡d	 d„Nm	 by^	 Nyfy	 iy¾$

Dó
Z

sp
dp

_

dlÑd DóZspdp_

gOyÑd DóZspdp_

^p¡fZ

AW$hpqX$ep_p hpf
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Ap d_¡ kdÅey„.

·	 Å¡X$õs„cpg¡Mdp„ b^p õs„c_u `lp¡mpC kfMu lp¡hu Å¡CA¡.
·	 _ÆL$_p b¡ Å¡X$ õs„c hÃQ¡_y„ A„sf kdp_ lp¡hy„ Å¡CA¡.
·	 Å¡X$ õs„cpg¡M_p¡ D`ep¡N syg_pÐdL$ Aæepk dpV¡$ L$fhpdp„ Aph¡ R>¡.

NrZs dpfp¡ kp\u : hs®dp_`Óp¡, dprkL$, dprlsu_u fSy>Aps

·  hs®dp_`Ódp„ Aphsp Sy>v$pSy>v$p âL$pf_p Apg¡Mp¡_p¡ k„N°l L$fu_¡ s¡_p D`f QQp® L$fp¡.
	

	         1. õs„cpg¡M	 2. f¡Mpg¡M	 3. h©Ñpg¡M

ICT Tools or Links

	 dprlsu_u fSy>Aps L$fsu hMs¡ Å¡X$õs„cpg¡M_¡ bv$g¡ rhrh^ Apg¡Mp¡_p¡ D`ep¡N L$fhpdp„ Aph¡ R>¡.  
MS-Excell, Graph Matica, Geogebra dp„ fl¡gp Sy>v$pSy>v$p Apg¡M rinL$_u dv$v$\u Sy>Ap¡.

dlphfpk„N°l 31
1.	 h¥rðL$ h©nqv$_¡ b¡ ipmpA¡ fp¡`¡gp R>p¡X$_u k„¿ep s¼spdp„ Ap`u R>¡. s¡ D`f\u Å¡X$õs„cpg¡M v$p¡fp¡.                              

                    R>p¡X$_y„ _pd
   ipmp_y„ _pd 

bv$pd L$ZÆ L$X$hp¡ gudX$p¡ Apkp¡`pgh Nygdlp¡f

_|s_ rhÛpge 40 60 72 15 42

cpfs rhÛpge 42 38 60 25 40

2.	 A¡L$ Äeyk k¡ÞV$f `f ir_hpf¡ A_¡ frhhpf¡ Sy>v$pSy>v$p amp¡_p Äeyk `uhp Aph¡gp N°plL$p¡_u k„¿ep 
s¼spdp„ v$ip®hu R>¡. s¡ dprlsu D`f\u Å¡X$õs„cpg¡M v$p¡fp¡.

    amp¡
     hpf

dp¡k„bu k„sfp kafS>_ A_p_k

ir_hpf 43 30 56 40
frhhpf 59 65 78 67
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3. 	N°pd „̀Qpes_u Q|„V$Zudp„ `p„Q dsv$p_ L¡$ÞÖp¡ D`f _uQ¡ âdpZ¡ dsv$p_ \ey„. s¡ D`f\u Å¡X$õs„cpg¡M v$p¡fp¡.

1 2 3 4 5
`yfyjp¡ 200 270 560 820 850
÷uAp¡ 700 240 340 640 470

4.	 cpfs_p `p„Q il¡fp¡_y„ dlÑd A_¡ gOysd DóZspdp_ °C dp„ Ap`¡gy„ R>¡. s¡ `f\u Å¡X$õs„cpg¡M v$p¡fp¡.

qv$ëlu dy„bC L$p¡gL$Ñp _pN`yf L$`|f\gp

dlÑd DóZspdp_ 35 32 37 41 37
gOysd DóZspdp_ 26 25 26 29 26

5.	 s¼spdp„ kp¡gp`yf A_¡ `yZ¡_u kfL$pfu lpµ[õ`V$gdp„ A¡L$ qv$hkdp„ gkuL$fZ L$f¡gp bpmL$p¡_u k„¿ep 
Ap`¡gu R>¡. s¡ D`f\u Å¡X$õs„cpg¡M v$p¡fp¡.

X$u.`u.V$u. `|fL `p¡rgep¡ `|fL AROXp (Ap¡fu) L$dmp¡

kp¡gp`yf 65 60 65 63
`yZ¡ 89 87 88 86

6.	 dlpfpô²$ A_¡ NyS>fps fpÄe_p kpnfp¡_y„ âdpZ V$L$phpfudp„ Ap`¡gy„ R>¡. s¡_p `f\u Å¡X$õs„cpg¡M 
v$p¡fp¡.	

1971 1981 1991 2001 2011
dlpfpô²$ 46 57 65 77 83
NyS>fps 40 45 61 69 79

il¡f

L¡$ÞÖ ¾$dp„Lìe[¼s

DóZspdp_

il¡f fku_y„ _pd

fpÄe kpg

NrZs Nçds

1 + 3 = 22

1 + 3 + 5 = 32

1 + 3 + 5 + 7 = 42

Ap D`f\u 1 + 3 + ... + (2n - 1) = n2 Ap k|Ó Ýep_dp„ Aph¡ R>¡ L¡$?

Ap k|Ó n = 5, 6, 7, 8, ... Ap k„¿ep dpV¡$ QL$pku Sy>Ap¡.

rhop_-âep¡N_u _p¢^ D`f\u A_ydp_ L$pY$hp s¡d S> c|Np¡m, A\®ip÷dp„ 

`Z Å¡X$õs„cpg¡M_p¡ D`ep¡N \pe R>¡.

qqq
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ÅZu gCA¡

b¥rS>L$ fpri (Algebraic expressions)

· _uQ¡ Ap`¡gu kmuAp¡_u fQ_p Sy>Ap¡ A_¡ ApL©$rsb„^_y„ r_funZ L$fp¡.

kmu_u 
fQ_p ...... .. ...... .. ......

Qp¡fk 1 2 3 4 .. 10 .. n

kmu_u 
fQ_p

4 7 10 13 .. ...... .. ......

 3 + 1  6 + 1      9 + 1    12 + 1 .. ...... .. ......

3 × 1 + 1 3 × 2 + 1 3 × 3 + 1 3 × 4 + 1 3 × 10 + 1 3 × n + 1

D`f_p ApL©$rsb„^_y„ r_funZ L$ep® `R>u Ýep_dp„ Aph¡ R>¡ L¡$, kmu_u k„¿ep = 3 × Qp¡fk_u k„¿ep + 1
	 Qp¡fk_u k„¿ep bv$gpsu fl¡ R>¡. s¡ 2, 3, 4, ... , 10,...dp„\u L$p¡C`Z lp¡C iL¡$. Qp¡fk_u k„¿ep 
ÅZsp _ lp¡CA¡ sp¡ s¡ L$p¡C`Z Anf\u v$ip®hpe R>¡. Al] Qp¡fk_u k„¿ep n Anf\u v$ip®h¡gu R>¡.

n A¡ Qg R>¡. Qg_p¡ D`ep¡N L$f¡gu k„¿ep 3 × n + 1 A¡V$g¡ S> 3n + 1 A¡ b¥rS>L$ fpri R>¡.

= 3 v$X$p„
= 3 rÓL$p¡Z
= 3t 

g„bQp¡fk_u `qfrdrs = 2l + 2b
= 2(l + b)

Ap d_¡ kdÅey„.

· 3n + 1, 3t, 2x + 3y, 2(l + b) Ap b¥rS>L$ fpriAp¡ R>¡.
Ap fpriAp¡dp„ n, t, y, l, b, x A¡ Qg R>¡.

8

+ v$X$p„ + b¡V$

+ = L¡$fu + `¡fy
x + x + y + y + y = 2x + 3y

=

l

b
l

b

b¥rS>L$ fpri A_¡ s¡_p `f_u q¾$ep
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v$p.s. b¥rS>L$ fpri ः 4x2 - 2y + 5
6

xz

Ap fpridp„ 4x2 `l¡gy„ `v$ R>¡. s¡dp„ 4 A¡ klNyZL$ R>¡. 

-2y buSy>„ `v$ R>¡. s¡dp„ -2 klNyZL$ R>¡.

5

6
xz ÓuSy>„ `v$ R>¡. s¡dp„ 5

6
 klNyZL$ R>¡.

ÅZu gCA¡

· 3x fpridp„ 3 A¡ x Qg_p¡ klNyZL$ (coefficient) R>¡.

· -15t dp„ -15 A¡ t Qg_p¡ klNyZL$ R>¡.

· S>¡ fpridp„ NyZpL$pf_u A¡L$S> q¾$ep lp¡e R>¡ s¡ fpri_¡ `v$ (term) L$l¡hpe R>¡.

· b¥rS>L$ fpridp„ A¡L$`v$ lp¡e R>¡ A\hp A_¡L$ `v$p¡_p¡ kfhpmp¡ lp¡e R>¡.

`v$ klNyZL Qg

11mn 11 m, n

-9x2y3 -9 x, y

5

6
p 5

6
p

a 1 a

epv$ fpMp¡.

	�	15 - x b¥rS>L$ fpridp„ b¡ `v$p¡ R>¡. `l¡gy„ `v$ 15 A¡ A¡L$ k„¿ep R>¡.
		 15 - x = 15 + (-x) ∴ buSy>„ `v$ - x R>¡. Ap `v$_p x Qg_p¡ klNyZL$ (- 1) R>¡.
	�	S>¡ `v$_p Qg A_¡ s¡_p Opsp„L$ kdp_ lp¡e, s¡ `v$p¡_¡ kÅsue `v$p¡ (kê$` `v$p¡) L$l¡hpe R>¡.

kÅsue `v$p¡ (kê$` `v$p¡) (Like terms)	 rhÅsue ̀ v$p¡ (rcÞ_ê$` ̀ v$p¡) (Unlike terms)

(i) 2x,  5x, - 2
3

x (ii) -5x2y, 6
7

yx2 (i) 7xy,  9y2, - 2xyz, 8mn, 8m2n2, 8m3n

b¥rS>L$ fpri_p âL$pf (Types of algebraic expressions)
	 fpri_p `v$p¡_u k„¿ep `f\u fpri_y„ _pd _½$u \pe R>¡. A¡L$ `v$ lp¡e sp¡ A¡L$̀ v$ fpri, b¡ `v$p¡ lp¡e sp¡ qÜ`v$ 
fpri, ÓZ `v$p¡ lp¡e sp¡ rÓ`v$ fpri, ÓZ\u h^pf¡ `v$p¡ lp¡e sp¡ blz̀ v$ fpri A¡hy„ _pd Ap`hpdp„ Aph¡ R>¡.

A¡L$`v$ fpri		 qÜ`v$ fpri		 rÓ`v$ fpri		 blz`v$ fpri

�	 4x �	 2x - 3y	 �	 a + b + c	 �	 a3 - 3a2b + 3ab - b3	

�	 5

6
m �	 2l + 2b	 �	 x2 - 5x + 6	 �	 4x4 - 7x2 + 9 - 5x3 - 16x 

�	 - 7	 �	 3mn - 5m2n	 �	 8a3 - 5a2b + c	 �	 5x5 - 
1

2 x + 8x3 - 5
dlphfpk„N°l 32

(i) 7x (ii) 5y - 7z	 (iii) 3x3 - 5x2 - 11	 (iv) 1 - 8a - 7a2 - 7a3

(v) 5m - 3 (vi) a (vii) 4 (viii) 3y2 - 7y + 5

¤ _uQ¡_u fpridp„_p `v$p¡_u k„¿ep `f\u A¡L$`v$, qÜ`v$, rÓ`v$ A_¡ blz`v$ fpridp„ hN}L$fZ L$fp¡.
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rhQpf L$fp¡.
3x + 4y = L¡$V$gp„?
3 `¡ê$ + 4 L¡$fu = 7 `¡ê$ ?
7m  - 2n = 5m ?

	 2x + 4y
+ 	 3x + 2y 

	 5x + 6y

	 9x2y2 - 7xy
+ 	 3x2y2 + 4xy 

	 12x2y2 - 3xy

ÅZu gCA¡

b¥rS>L$ fpri_p¡ kfhpmp¡  (Addition of algebraic expressions)
�	A¡L$`v$ fpri_p kfhpmp (Addition of monomial expressions)
v$p.s.,	 3 `¡ê$ + 4 `¡ê$ = (3 + 4) `¡ê$ = 7 `¡ê$ 		  v$p.s.,3x + 4x = (3 + 4) x = 7x
	 kÅsue `v$p¡_p¡ kfhpmp¡ A¡L$S> âL$pf_u hõsy_p kfhpmp âdpZ¡ L$fhpdp„ Aph¡ R>¡.
v$p.s.,	 kfhpmp¡ L$fp¡.
	 (i) - 3x  - 8x  + 5x  = (- 3 - 8 + 5)x = - 6x

	 (ii) 2
3

ab  - 5
7

ab = ( 2
3
- 5
7
) ab = 

−1
21

 ab	

	 (iii) - 2p2 + 7p2 = (- 2 + 7)p2 = 5p2

�	qÜ`v$ fpri_p kfhpmp (Addition of binomial expressions)

	  ApX$u dp„X$Zu		  Ecu dp„X$Zu
v$p.s.,  	 (2x + 4y) + (3x + 2y)	 		  	  	  
	 = 	2x + 3x + 4y + 2y 			 
	 = 	5x + 6y 			 

 kÅsue `v$p¡_p¡ kfhpmp¡ L$fsu hMsu s¡ `v$p¡_p klNyZL$p¡_p¡ kfhpmp¡ L$fu_¡ s¡_u ApNm Qg gMpe R>¡.
v$p.s.,	 kfhpmp¡ L$fp¡. 9x2y2 - 7xy ; 3x2y2 + 4xy
	 ApX$u dp„X$Zu		  Ecu dp„X$Zu
		  (9x2y2 - 7xy) + (3x2y2 + 4xy)
	 = 9x2y2 - 7xy + 3x2y2 + 4xy
	 =	(9x2y2 + 3x2y2) + (- 7xy + 4xy)
	 =	12x2y2 - 3xy

bfpbf Ýep_ fpMp¡ !

	 3x + 7y Al] b„_¡ `v$p¡ kÅsue _\u s¡\u s¡_p¡ kfhpmp¡ 3x + 7y A\hp 7y + 3x Apd S> 
gMhp¡ `X¡$.

dlphfpk„N°l 33
¤	kfhpmp¡ L$fp¡.
		 (i) 9p + 16q ; 13p + 2q	 (ii) 2a + 6b + 8c; 16a + 13c + 18b 	

(iii) 13x2 - 12y2 ; 6x2 - 8y2	 (iv) 17a2b2 + 16c ; 28c - 28a2b2	
(v) 3y2 - 10y + 16 ; 2y - 7	 (vi) - 3y2 + 10y - 16 ; 7y2 + 8
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(S>¡ fpri bpv$ L$fhp_u lp¡e 
s¡ fpri_p v$f¡L$ ̀ v$p¡_p rQl¹_p¡ 
bv$gu_¡ kfhpmp¡ L$fhp¡.)

	  16x + 23y + 12z 

+ 9x - 27y + 14z
-      +       -

   7x +  50y  -  2z

-

ÅZu gCA¡

b¥rS>L$ fpri_u bpv$bpL$u (Subtraction of algebraic expressions)
	 `|Zp¯L$p¡_u bpv$bpL$u L$fsu hMs¡ A¡L$ `|Zp¯L$dp„\u buÅ¡ `|Zp¯L$ bpv$ L$fhp¡ A¡V$g¡ S> `l¡gp `|Zp¯L$dp„\u 
buÅ¡ `|Zp¯L$_u rhfp¡^u k„¿ep Dd¡fhu s¡ Ap`Z¡ iu¿ep R>uA¡. 
	 Ap S> r_ed_p¡ D`ep¡N Ap`Z¡ b¥rS>L$ fpri_u bpv$bpL$u dpV¡$ L$fhp_p R>uA¡.
v$p.s.  		  18 - 7	 v$p.s. 	 9x - 4x

		  = 18 + ( - 7) = 11			   = [9 + (- 4)]x = 5x

v$p.s.  `l¡gu fpridp„\u buÆ fpri bpv$ L$fp¡.
	 16x + 23y + 12z ; 9x - 27y + 14z

	 ApX$u dp„X$Zu	 Ecu dp„X$Zu
	   (16x + 23y + 12z) - (9x - 27y + 14z)
	 =	 16x + 23y + 12z - 9x + 27y - 14z

	 =	 (16x - 9x) + (23y + 27y) + (12z - 14z)
	 =	 7x + 50y - 2z 

dlphfpk„N°l 34
¤	 `l¡gu fpridp„\u buÆ fpri bpv$ L$fp¡. 
		 (i)	 (4xy - 9z) ; (3xy - 16z)	 (ii) (5x + 4y + 7z) ; (x + 2y + 3z)	

(iii) (14x2 + 8xy + 3y2) ; (26x2 - 8xy - 17y2)	
(iv) (6x2 + 7xy + 16y2) ; (16x2 - 17xy)	 (v) (4x + 16z) ; (19y - 14z + 16x)

ÅZu gCA¡

b¥rS>L$ fpri_p NyZpL$pf  (Multiplication of algebraic expressions)
�	A¡L$`v$_¡ A¡L$`v$ fpri hX¡$ NyZhu.
Dv$p. 	3x × 12y	 Dv$p.	(- 12x) × 3y2	  	

		  =  3 × 12 × x × y	 		  = - 12 × 3 × x × y × y

		  =  36xy			   = - 36xy2

Dv$p.	 2a2 × 3ab2	 Dv$p. (- 3x2) × (- 4xy)		  		

		  = 2 × 3 × a2 × a × b2				    = (- 3) × (- 4) × x2 × x × y
	  	 = 6a3 b2				    = 12x3y 

b¡ A¡L$`v$ fpri_p¡ NyZpL$pf L$fsu hMs¡, kp¥â\d klNyZL$p¡_p rQl¹_ Ýep_dp„ gC
NyZpL$pf L$fhp¡. `R>u b^p„ Qg_p¡ NyZpL$pf L$fhp¡.
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3x + 4y 
× 5x + 7y
15x2 + 20xy

 + 21xy + 28y2

15x2 + 41xy + 28y2

[5x \u NyZu_¡]

[7y \u NyZu_¡]

[kfhpmp¡ L$fu_¡]

(3x + 4y)  (5x + 7y)
= 3x (5x + 7y) + 4y (5x + 7y)
= 3x × 5x + 3x × 7y + 4y × 5x + 4y × 7y
= 15x2 + 21xy + 20xy + 28y2

= 15x2 + 41xy + 28y2

�	qÜ`v$_¡ A¡L$`v$ fpri hX¡$ NyZhu.		
Dv$p.  x (x + y) 	  Dv$p.	 (7x - 6y) × 3z = 7x × 3z- 6y × 3z

= x × x  +  x × y = 	 7 × 3 × x × z  -  6 × 3 × y × z
= x2 + xy		 = 	 21xz - 18yz

�	qÜ`v$_¡ A¡L$`v$ fpri hX¡$ NyZhu.
Dv$p.

Dv$p.	A¡L$ g„bQp¡fk M¡sf_u g„bpC (2x + 7) du A_¡ `lp¡mpC (x + 2) du R>¡, sp¡ s¡ M¡sf_y„ n¡Óam ip¡̂ p¡.
DL¡$g : 	 g„bQp¡fk M¡sf_y„ n¡Óam = g„bpC × `lp¡mpC	 = (2x + 7) × (x + 2)

= 2x (x + 2) + 7 (x + 2)
								 = 2x2 + 11x + 14 

g„bQp¡fk M¡sf_y„ n¡Óam  (2x2 + 11x + 14) du2

dlphfpk„N°l 35
1. NyZpL$pf L$fp¡.

(i) 16xy × 18xy (ii) 23xy2  × 4yz2

(iii) (12a + 17b) × 4c (iv) (4x + 5y) × (9x + 7y)

2. A¡L$ g„bQp¡fk_u g„bpC (8x + 5) k¡du A_¡ `lp¡mpC (5x + 3) k¡du R>¡, sp¡ s¡ g„bQp¡fk_y„ n¡Óam
ip¡^p¡.

epv$ L$fuA¡

A¡L$Qg kduL$fZp¡ (Equations in one variable)
�	_uQ¡_p kduL$fZp¡ DL¡$gp¡.

(1) x + 7 = 4 (2) 4p = 12 (3) m - 5 = 4 (4) 
t

3
= 6

ÅZu gCA¡

v$p.s., 	 2x + 2 = 8	 v$p.s., 	 3x - 5 = x - 17 
∴	 2x + 2 - 2 = 8 - 2		 3x - 5 + 5 - x = x - 17 + 5 - x
∴	 2x = 6			 ∴ 2x = -12
∴ x = 3 ∴ x = -6
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v$p.s.,A¡L$ g„bQp¡fk_u g„bpC s¡_u `lp¡mpC_p bdZp 
L$fsp„ 1 k¡du h^pf¡ R>¡. s¡ g„bQp¡fk_u `qfrdrs 
50 k¡du lp¡e sp¡ s¡_u g„bpC ip¡^p¡.

DL¡$g : g„bQp¡fk_u `lp¡mpC x k¡du ^pfuA¡.
	 g„bQp¡fk_u g„bpC (2x + 1) k¡du \i¡.
	 2 × g„bpC + 2 × `lp¡mpC = g„bQp¡fk_u `qfrdrs
				   2 (2x + 1) + 2x = 50
				   ∴  4x + 2 + 2x 	= 50
				              ∴     6x + 2 = 50
				             ∴     6x = 50 - 2
				                 ∴  6x = 48 ∴  x = 8
	 g„bQp¡fk_u `lp¡mpC 8 k¡du R>¡.
	 g„bQp¡fk_u g„bpC = 2x + 1 = 2 × 8 + 1 
∴	 g„bQp¡fk_u g„bpC = 17 k¡du R>¡.

v$p.s.,	 b¡ ¾$rdL$ âpL©$rsL$ k„¿epAp¡_p¡ kfhpmp¡ 
69 R>¡, sp¡ s¡ k„¿epAp¡ ip¡^p¡.

DL¡$g :	 A¡L$ âpL©$rsL$ k„¿ep x ^pfuA¡.
		 sp¡> s¡_p `R>u_u ¾$rdL$ k„¿ep  x + 1 \i¡.
			  (x) + (x + 1)	 = 69	
			  ∴ x + x + 1 	 = 69
			       ∴ 2x + 1 = 69
				          ∴ 2x = 69 - 1
				           ∴2x = 68	∴ x = 34	
âpL©$rsL$ k„¿ep = 34
s¡_p `R>u_u ¾$rdL$ âpL©$rsL$ k„¿ep = 34 + 1 
					         = 35
∴	 s¡ k„¿epAp¡ 34 A_¡ 35.

 epv$ fpMp¡ :
Dv$plfZ_p DL¡$g `f\u kdÅe R>¡ L¡$, kduL$fZ_y„ A¡L$ `v$ ‘=’ rQl¹__u A¡L$ bpSy>\u buÆ bpSy> 

gC S>CA¡ Ðepf¡ s¡_y„ rQl¹_ bv$ghy„ `X¡$ R>¡.

dlphfpk„N°l 36
1.	 (3x - 11y) - (17x + 13y) Ap bpv$bpL$u dpV¡$ kpQp¡ `ep®e `k„v$ L$fp¡.
	 (i) 7x - 12y		  (ii) -14x -54y	 (iii) -3 (5x +4y )	 (iv) -2 (7x + 12y )
2.	 (23 x2 y3z) × (-15x3yz2) _p¡ S>hpb  .................... Aphi¡.

	 (i) -345 x5 y4 z3	 (ii) 345 x2 y3 z5	  (iii) 145 x3 y2 z	  (iv) 170 x3 y2 z3

3.	 _uQ¡_p kduL$fZp¡ DL¡$gp¡.

		 (i)	 4x + 
1

2
 = 

9

2
	 (ii)	10 = 2y + 5	 (iii) 5m - 4 = 1 

	 (iv) 6x - 1 = 3x + 8	 (v) 2 (x - 4) = 4x + 2	 (vi) 5 (x + 1) = 74
4.	 fpL¡$i_u Jdf kpr_ep_u Jdf L$fsp„ 5 hj® Ap¡R>u R>¡. s¡d_u Jdf_p¡ kfhpmp¡ 27 hj® R>¡, sp¡ b„_¡_u 

Jdf L¡$V$gu?
5.	 A¡L$ awghpX$udp„ Apkp¡`pgh_p S>¡V$gp h©np¡ DNpX$ép„ s¡_p L$fsp„ Å„by_p 60 h©np¡ h^pf¡ DNpX$ép.       

Å¡ b„_¡ âL$pf_p Ly$g TpX$ 200 lp¡e, sp¡ Å„by_p L¡$V$gp h©np¡ DNpX$ép li¡?
6.	 iycp„Nu `pk¡ 50 ê$r`ep_u S>¡V$gu _p¡V$p¡ R>¡. s¡_p\u bdZu _p¡V$p¡ 20 ê$r`ep_u R>¡. s¡_u `pk¡ Ly$g 2700 

ê$r`ep R>¡ sp¡ 50 ê$r`ep_u _p¡V$p¡ L¡$V$gu?
7*.	 rhfpV¡$ L$f¡gp f_ fp¡rls_p f_ L$fsp„ bdZp lsp„. b„_¡_p dmu_¡ \e¡gp f_ qÜisL$ (b¡hX$u kv$u)     

L$fsp„ b¡ S>¡V$gp Ap¡R>p lsp„. sp¡ v$f¡L¡$ L¡$V$gp„ f_ L$ep®?

qqq
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k„L$uZ® âñk„N°l 1
1.	 _uQ¡_p Dv$plfZp¡ DL¡$gp¡.
	 (i) (-16) × (-5)		  (ii) (72) ÷ (-12)		  (iii) (-24) × (2)
	 (iv) 125 ÷ 5			   (v) (-104) ÷ (-13)	 (vi) 25 × (-4)
2.	 d|m Aheh `pX$u_¡ _uQ¡_u k„¿ep_p dkprh A_¡ gkprh ip¡^p¡.
	 (i)75, 135		  (ii) 114, 76		  (iii) 153, 187	 (iv) 32, 24, 48
3*.	 k„rnàs  ê$` Ap`p¡.

	 (i) 
322

391
	 (ii) 

247

209
	 (iii) 117

156
4.	 _uQ¡_u k„¿ep_y„ hN®d|m ip¡^p¡.
	 (i) 784		 (ii) 225	 (iii) 1296	 (iv) 2025	 (v) 256

5.	 A¡L$ Q|„V$Zu dpV¡$ Qpf dsv$p_ L¡$ÞÖp¡ Ap`¡gp R>¡. v$f¡L$ L¡$ÞÖ ̀ f ÷uAp¡ A_¡ ̀ yfyjp¡A¡ L$f¡gp dsv$p__u dprlsu 
s¼spdp„ Ap`¡gu R>¡. s¡ `f\u Å¡X$õs„cpg¡M v$p¡fp¡.	

         dsv$p_ L¡$ÞÖp¡

tgN

_hp¡v$e rhÛpge rhÛpr_L¡$s_ ipmp kuV$u lpCõL|$g A¡L$gìe ipmp

÷uAp¡ 500 520 680 800
`yfyjp¡ 440 640 760 600

6.	 `v$phrg_u qL„$ds ip¡^p¡.
	 (i) 45 ÷ 5 + 20 × 4 - 12	 (ii) (38 - 8) × 2 ÷ 5 + 13

	 (iii) 5
3

4

7

32

21
+ ÷ 		  (iv) 3 × { 4 [ 85 + 5 - (15 ÷ 3) ] + 2 }

7.	 DL¡$gp¡.

	 (i) 
5

12

7

16
+      (ii) 3 2

5
 - 2

1

4
  (iii) 12

5

10

3
×
−( )      (iv*) 4 3

8
 ÷ 25
18

8.	 ∆ABC  v$p¡fp¡ S>¡dp„, m∠A = 55°, m∠B = 60°, A_¡ l(AB) = 5.9 k¡du.
9.	 ∆XYZ  v$p¡fp¡ S>¡dp„, l(XY) = 3.7 k¡du, l(YZ) = 7.7 k¡du, l(XZ) = 6.3 k¡du.
10.	 ∆PQR v$p¡fp¡ S>¡dp„, m∠P = 80°, m∠Q = 70°, l(QR) = 5.7 k¡du.
11.	 Ap`¡gp dp` D`f\u ∆EFG v$p¡fp¡.  l(FG) = 5 k¡du, m∠EFG = 90°, l(EG) = 7 k¡du.
12.	 ∆LMN dp„ l(LM) = 6.2 k¡du, m∠LMN = 60°, l(MN) = 4 k¡du sp¡ ∆LMN v$p¡fp¡.
13.	 _uQ¡_p M|Zp_p L$p¡qV$L$p¡Z_p dp` ip¡^p¡.
	 (i) 35°	 (ii) a°	 (iii) 22°	 (iv) (40-x)°
14.	 _uQ¡_p M|Zp_p `|fL$L$p¡Z_p dp` ip¡^p¡.
	 (i) 111°	 (ii) 47°	 (iii) 180°	 (iv) (90-x)°
15.	 _uQ¡_u ApL©$rsAp¡ v$p¡fp¡.
	 (i) ApkÞ_L$p¡Z_u Å¡X$ 	 	 (ii) `|fL$ L$p¡Zp¡ R>¡ `f„sy ApkÞ_L$p¡Zp¡ _\u A¡hp M|Zp. 
	 (iii) b¡ k„gÁ_ L$p¡qV$L$p¡Z_u Å¡X$.
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16.	 ∆PQR dp„ ∠P A_¡ ∠Q kfMp dp`_p R>¡ A_¡ 
m∠PRQ  = 70°  sp¡  _uQ¡_p  M|Zp_p„$  dp`
ip¡^p¡. 
(i) m∠PRT     (ii)m∠P (iii)m∠Q

17. kpvy„$ ê$` Ap`p¡.

(i) 54 × 53     (ii) 2

3

6






  ÷ 2

3

9






  (iii) 7

2

7

2

8 6






 ×








−

 (iv) 4
5

2






  ÷ 5

4








18. qL„$ds ip¡^p¡.

(i) 1716 ÷ 1716 (ii) 10-3	 (iii) (23)2	 (iv) 46 × 4-4

19. DL¡$gp¡.

(i) (6a-5b-8c) + (15b+2a-5c) (ii) (3x+2y)(7x-8y)
(iii) (7m-5n) - (-4n-11m) (iv) (11m-12n+3p) - (9m+7n-8p)

20. _uQ¡_p kduL$fZp¡ DL¡$gp¡.

(i) 4(x + 12) = 8 (ii) 3y + 4 = 5y - 6
blz`ep®eu âñp¡

_uQ¡_p âñp¡_p `ep®eu S>hpbp¡ Ap`¡gp R>¡. s¡ S>hpbp¡dp„\u ep¡Áe `ep®e `k„v$ L$fp¡.
1. rÓL$p¡Z_p ÓZ¡e L$p¡Zvy$cpS>L$ A¡L$k„`psu (k„Npdu) lp¡e R>¡. s¡_p k„`pstbvy$_¡ (k„Ndtbvy$_¡)

................... L$l¡hpe R>¡.
(i) `qfL¡$ÞÖ (ii) rifp¡tbvy$       (iii) A„s:L¡$ÞÖ (iv) R>¡v$_tbvy$

2.	 3

7

3 4





















−

= .................

(i) 3
7

7







−

	 (ii) 3
7

10







−

	 (iii) 7
3

12






 	 (iv) 3

7

20








3. 5 ÷ 3

2

1

3






 −  _y„ kpvy$ê$` ................. R>¡.

(i) 3 (ii) 5 (iii) 0 		 (iv) 1
3

4. 3x - 
1

2
 = 5
2

 + x Ap kduL$fZ_p¡ DL¡$g ................. R>¡.

	 (i) 
5

3 (ii) 7
2

(iii) 4 		 (iv) 
3

2
5*.	 _uQ¡_pdp„\u L$C$ `v$phrg_u qL„$ds 37 R>¡?

(i) 10 × 3 + (5 + 2) (ii) 10 × 4 + (5 - 3)

(iii) 8 × 4 + 3 (iv) (9 × 3) + 2
qqq

P

Q R T
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9

Qpgp¡, QQp® L$fuA¡

kdâdpZ (Direct proportion)
	 Ap`Z¡ R>Ì$p ^p¡fZdp„ b¡ k„¿ep_u syg_p L$fu_¡ s¡ NyZp¡Ñf_p ê$`dp„ L¡$hu fus¡ gMpe R>¡ s¡ Å¡ey„ R>¡. 
Dv$p. lh¡ _uQ¡_y„ rQÓ Sy>Ap¡. Al] hsy®mdp„ v$ip®h¡gp ìepk_¡ gu^¡ hsy®m_p \e¡gp cpN v$ip®ìep R>¡. 

(A) (B) (C) (D)
Al] ìepk_u k„¿ep A_¡ s¥epf \sp„ hsy®mp¡_p cpN_u k„¿ep hÃQ¡ ip¡ k„b„^ v¡$Mpe R>¡?

�	ApL©$rs (A) dp„ A¡L$ ìepk_¡ gu^¡ hsy®m_p  cpN \ep R>¡.

�	ApL©$rs (B) dp„ b¡ ìepk_¡ gu^¡ hsy®m_p   cpN \ep R>¡.

�	ApL©$rs (D) dp„ Qpf ìepk_¡ gu^¡ hsy®m_p  cpN \ep R>¡.

ìepk_u k„¿ep

cpN_u k„¿ep
= 
1

2  = 
2

4  = 
3

6  = 
4

8   Al] ìepk_u k„¿ep A_¡ s¡_¡ gu^¡ \e¡gp cpNp¡_u
 k„¿ep_p¡ NyZp¡Ñf [õ\f R>¡.

Dv$p. _Nf`prgL$p_u ipmp_p rhÛp\}Ap¡_¡ dm¡gu _p¡V$byL$p¡_u k„¿ep _uQ¡_p s¼spdp„ v$ip®hu R>¡. 

bpmL$p¡ 15 12 10 5

_p¡V$byL$p¡ 90 72 60 30

A¡V$g¡ S> Ap NyZp¡Ñf 1:6 [õ\f A\hp AQm (constant) R>¡. 

	 D`f_p bÞ_¡ Dv$plfZp¡dp„ A¡hy„ S>Zpe R>¡ L¡$, ìepk_u k„¿ep h^¡ sp¡ hsy®m_p cpNp¡_u k„¿ep h^¡ 
R>¡. rhÛp\}Ap¡_u k„¿ep Ap¡R>u \pe R>¡ sp¡ _p¡V$byL$_u `Z Ap¡R>u \pe R>¡. ìepk_u k„¿ep A_¡ hsy®m_p 
cpNp¡_u k„¿ep kdâdpZdp„ R>¡ s¡hu S> fus¡ rhÛp\}_u k„¿ep A_¡ _p¡V$byL$p¡_u k„¿ep kdâdpZdp„ R>¡. 

D`¾$d : �	 dp¡V$f kpeL$gdp„ cf¡gy„ `¡V²$p¡g A_¡ s¡Z¡ L$p`¡gy„ A„sf kdâdpZdp„ lp¡e R>¡ L¡$ ? rhQpf L$fp¡. 
     �	 rhop__p A_¡ fp¡tS>v$p ìehlpfdp„ kd$ âdpZdp„ bv$gpsu k„¿ep_p Dv$plfZp¡ Ap`u     

iL$pi¡ L¡$ ? s¡_u QQp® L$fp¡.

bpmL$p¡_u k„¿ep

_p¡V$byL$p¡_u k„¿ep 
= 15

90
= 12

72
= 10
60

= 5
30

= 1

6

rhcpN buÅ¡
kdâdpZ A_¡ ìeõsâdpZ
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Dv$p. 	 10 `¡__u qL„$ds 60 ê$r`ep lp¡e sp¡, 13 `¡__u qL„$ds L¡$V$gp ê$r`ep ? 
DL¡$g :	13 `¡__u qL„$ds ip¡^hp_u R>¡ s¡ x ê$r`ep \i¡ A¡d ^pfuA¡.

  `¡__u k„¿ep A_¡ s¡_u qL„$ds kdâdpZdp„ lp¡hp_¡  	
10

60  = 
13

x  

  gu^¡ s¡_p¡ NyZp¡Ñf gMu_¡ kduL$fZ d¡mhuA¡.       ∴ 10x = 780 (b„_¡ bpSy>_¡ 60x hX¡$ NyZsp„)

	                                                 ∴ x = 78

	                                                 ∴ 13 `¡__u qL„$ds ` 78 R>¡. 

dlphfpk„N°l 37
1.	 7 qL$N°p L$p„v$p 140 ê$r`ep_p sp¡ 12 qL$N°p L$p„v$p L¡$V$gp„ ê$r`epdp„ dmi¡ ? 
2.	 600 ê$r`epdp„ 15 Opk_p `|mp dm¡ R>¡, sp¡ 1280 ê$r`epdp„ L¡$V$gp„ Opk_p `|mp dmi¡ ? 
3.	 fp¡S> 13 qL$gp¡ 500 N°pd `|fL$ Mp¡fpL$ 9 Npe dpV¡$ `ep®às R>¡. s¡S> âdpZdp„ 12 Npe dpV¡$ L¡$V$gp¡ 

Mp¡fpL$ Å¡Ci¡ ?
4.	 12 [¼hÞV$g kp¡epbu__p 36,000 ê$r`ep \pe R>¡, sp¡ 8 [¼hÞV$g kp¡epbu__u qL„$ds L¡$V$gu?
5.	 b¡ dp¡bpCg_u qL„$ds 16,000 ê$r`ep R>¡ s¡hp 13 dp¡bpCg MfuÛp, sp¡ Ly$g L¡$V$gp ê$r`ep \i¡ ?

ÅZu gCA¡

ìeõs âdpZ (Inverse proportion)

h©npfp¡`Z L$fhp 90 MpX$p Mp¡v$hp_p R>¡. s¡ dpV¡$ L¡$V$gpL$ õhe„k¡hL$ 
c¡Np \ep R>¡. A¡L$ õhe„k¡hL$ fp¡S> A¡L$ MpX$p¡ Mp¡v¡$ R>¡. 

15 õhe„k¡hL$p¡_¡ s¡ MpX$p Mp¡v$sp 
90

15  = 6 qv$hk gpNi¡.

10 õhe„ k¡hL$p¡_¡ s¡ MpX$p Mp¡v$sp 
90

10  = 9 qv$hk gpNi¡.

õhe„k¡hL$p¡_u k„¿ep A_¡ MpX$p Mp¡v$hp dpV¡$ gpNsp qv$hk 
kdâdpZdp„ R>¡ L¡$ ?

	 õhe„k¡hL$p¡_u k„¿ep Ap¡R>u \pe R>¡ sp¡ L$pd_p qv$hk h^¡ R>¡. Ap_p\u DgVy„$ õhe„k¡hL$p¡_u k„¿ep 
h^¡ R>¡ sp¡ L$pd_p qv$hkp¡ Ap¡R>p \pe R>¡. õhe„k¡hL$ A_¡ qv$hk_u k„¿ep_p¡ NyZpL$pf [õ\f (AQm) R>¡. 
Ap k„¿ep ìeõs âdpZdp„ R>¡ s¡d L$l¡hpe R>¡.

Dv$p.	̂ pfp¡L¡$ ky^p_¡ A¡L$ k„N°l_p 48 Dv$plfZp¡ DL¡$ghp_p R>¡. s¡ fp¡S> 1 Dv$plfZ L$f¡ sp¡ s¡_¡ k„N°l 

`|Z® L$fhpdp„ 48 qv$hk gpNi¡. s¡ fp¡S> 8 Dv$plfZp¡ DL¡$gi¡ sp¡, k„N°l `|Z® L$fhpdp„ s¡_¡ 
48

8
= 6 qv$hk 

gpN¡. s¡ fp¡S> 12 Dv$plfZp¡ L$fsu lp¡e sp¡ s¡_¡ 
48

12
 = 4 qv$hk gpNi¡.

	    fp¡S> L$f¡gp Dv$plfZp¡ A_¡ s¡ dpV¡$ gpN¡gp qv$hkp¡ ìeõs âdpZdp„ R>¡. s¡d_p¡ NyZpL$pf [õ\f R>¡. 

	                    8 × 6 = 12 × 4 = 48 × 1 s¡ Ýep_dp„ fpMp¡. 
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Dv$p.	 A¡L$ dp¡V$u c]s bp„^sp 15 dS|>fp¡_¡ 8 L$gpL$ gpN¡ R>¡; sp¡ 12 dS|>fp¡_¡ s¡ S> L$pd L$fsp„ L¡$V$gp„ 
¼gpL$ gpNi¡ ?

DL¡$g :	dS|>fp¡_u k„¿ep h^¡ sp¡ L$pd_p L$gpL$ Ap¡R>p \pe.
		  dS|>fp¡_u k„¿ep A_¡ s¡d_¡ gpNsp kde_y„ âdpZ ìeõs R>¡.
		  dS|>fp¡_u k„¿ep A_¡ c]s bp„^hp gpNsp L$gpL$_p¡ NyZpL$pf [õ\f R>¡. 
		  lh¡ x Qg_p¡ D`ep¡N L$fu_¡ Ap Dv$plfZ DL$guA¡.
^pfp¡L¡$, 12 dS|>fp¡_¡ x L$gpL$ gpN¡ R>¡ s¡d ^pfuA¡. 	 12 × x 	 = 15 × 8
Äepf¡	 15 dS|>fp¡_¡ 8 ¼gpL$ gpN¡ R>¡. 	 	 ∴   12x	 = 120	
						      ∴    x	 = 10

dpV¡$ 12 dS|>fp¡_¡ c]s bp„^sp 10 L$gpL$ gpNi¡.
Dv$p. 	 hN®dp„ 40 `p_p_p¡ lõsrgrMs A„L$ b_phhp_y„ L$pd Qpgy L$e¯y. A¡L$ rhÛp\}_¡ Ap A„L$ b_phsp 

80 qv$hk gpN¡ R>¡, sp¡ 4 rhÛp\}Ap¡_¡ A„L$ b_phsp L¡$V$gp qv$hk gpNi¡ ? 
DL¡$g :	A¡L$ S> L$pd h^pf¡ rhÛp\} L$fsp lp¡e sp¡ Ap¡R>p qv$hk gpN¡ A¡V$g¡ rhÛp\} k„¿ep A_¡            

qv$hkp¡_u k„¿ep_y„ âdpZ ìeõs R>¡. 4 rhÛp\}Ap¡_¡ x qv$hk gpN¡ R>¡ s¡d ^pfuA¡. 

			   4x = 80 × 1  

			   x = 
80

4
  

			   x = 20  ∴ 4 rhÛp\}Ap¡_¡ A„L$ b_phsp 20 qv$hk gpNi¡. 

Dv$p.	 A¡L$ ipmp_p 7-dp ^p¡fZ_p rhÛp\}Ap¡ `e®V$_dp„ A¡L$ M¡sf_u hpX$u Å¡hp bkdp„ Nep. s¡ hMs¡ 
s¡d_¡ \e¡gp L¡$V$gp„L$ A_ychp¡ Å¡CA¡. _uQ¡_u v$f¡L$ bpbs kdâdpZdp„ R>¡ L¡$ ìeõs âdpZ s¡ 
gMp¡. 

�	 `e®V$_ dpV¡$ v$f¡L$ rhÛp\} `pk¡\u MQ®_p 60 ê$r`ep gu^p. 

	 Ly$g rhÛp\} 45 lsp„ dpV¡$  ê$r`ep c¡Np \ep.

	 Å¡ 50 rhÛp\} lp¡s sp¡  ê$r`ep c¡Np \ps. 
	 rhÛp\}Ap¡_u k„¿ep A_¡ c¡Nu \su fL$d A¡ ....... âdpZdp„ R>¡. 
�	 ipmp_u _ÆL$_p duW$pChpmpA¡ rhÛp\}Ap¡_¡ hl¢Qhp dpV¡$ 90 gpX$hp Apàep. 

	 45 rhÛp\}Ap¡ `e®V$_dp„ Aph¡ sp¡ v$f¡L$_¡   gpX$hp dm¡. 

	 30 rhÛp\} `e®V$_dp„ Apìep lp¡s sp¡ v$f¡L$_¡  gpX$hp dþep lp¡s. 

	 rhÛp\}Ap¡_u k„¿ep A_¡ v$f¡L$_¡ dm_pfp gpX$hp .......... âdpZdp„ R>¡. 
�	 `e®V$__y„ õ\m ipmp\u 120 qL$du. v|$f lsy„. 
	 M¡sf_u hpX$udp„ S>su hMs¡ bk_u TX$` L$gpL¡$ 40 qL$du lsu. dpV¡$  L$gpL$ gpÁep.

	 `pR>p afsu hMs¡ bk_u TX$` L$gpL¡$ 60 qL$du lsu dpV¡$  L$gpL$ gpÁep.
	 bk_u TX$` A_¡ gpN¡gp¡ kde ........ `°dpZdp„ R>¡. 

rhÛp\} 	 qv$hk	

1			  80

4			  x
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1.	 A¡L$ M¡sf_y„ _]v$pdZ `|fy„ L$fhp dpV¡$ 5 dS|>fp¡_¡ 
12 qv$hk gpN¡ R>¡. sp¡ 6 dS|>fp¡_¡ L¡$V$gp„ qv$hk 
gpNi¡? 15 dS|>fp¡_¡ L¡$V$gp„ qv$hk gpNi¡ ? 

2.	 dp¡l_fph¡ fp¡S> 40 `p_p âdpZ¡ A¡L$ `yõsL$ 
hp„Ãey„, sp¡ s¡ `yõsL$ 10 qv$hkdp„ hp„Qu_¡ `|fy„ 
L$ey®. s¡ S> `yõsL$ 8 qv$hkdp„ hp„Qu_¡ `|fy„         
L$fhp_y„ lp¡e sp¡ v$ffp¡S> L¡$V$gp„ `p_p hp„Qhp 
Å¡CA¡ ?

3.	 d¡fu_u kpeL$g Qgphhp_u TX$` L$gpL¡$ 6 
qL$du_u R>¡. s¡ s¡_p Of¡\u 12 qL$du_p A„sf¡ 
Aph¡gp dpku_p Of¡ S>hp_u R>¡, sp¡ s¡_¡ L¡$V$gp¡ 
kde gpNi¡ ? s¡_u kpCL$g_u TX$` L$gpL¡$ 4 
qL$du. lp¡e, sp¡ s¡_¡ L¡$V$gp¡ kde gpNi¡ ? 

4.	 A¡L$ kfL$pfu Np¡v$pd_p¡ A_pS>`|fhW$p¡ 4000 
dpZkp¡_¡ 30 qv$hk Qpg¡ R>¡, sp¡ s¡ A_pS>- 
`|fhW$p¡ 6000 dpZkp¡_¡ L¡$V$gp„ qv$hk Qpgi¡ ? 

�	 M¡X|$s¡ TpX$_p bp¡f A¡L$W$p„ L$ep¯. s¡ 180 bp¡f lsp„. .

	 s¡Z¡ 45 rhÛp\}Ap¡_¡ s¡ kdp_ cpN¡ hl¢Qu Apàep. s¡\u v$f¡L$_¡  bp¡f dþep.

	 Å¡ 60 rhÛp\} lp¡s sp¡ v$f¡L$_¡  bp¡f dþep lp¡s.
	 rhÛp\}Ap¡_u k„¿ep A_¡ v$f¡L$_¡ dmsp bp¡f_u k„¿ep ....... âdpZdp„ R>¡. 

dlphfpk„N°l 38

ÅZu gCA¡

cpNuv$pfu (Partnership)
	 A¡L$ ìehkpe Qpgy L$fsu hMs¡ S>Áep, L$pQp¡ dpg hN¡f¡ dpV¡$ `¥kp Å¡CA¡ R>¡. ìehkpe iê$ L$fhp 
Å¡Csu fL$d_¡ fp¡L$pZ (d|X$u) L$l¡hpe R>¡. OZuhpf b¡ A\hp h^pf¡ ìe[¼s dmu_¡ d|X$u c¡Nu L$f¡ R>¡. 
A¡V$g¡ S> s¡ ìe[¼sAp¡ cpNuv$pfudp„ fp¡L$pZ L$fu_¡ ìehkpe iê$ L$f¡ R>¡. cpNuv$pfu_p ìehkpedp„ b¸„L$dp„ 
cpNuv$pfp¡_y„ k„ey¼s Mpsy„ lp¡e R>¡¡. s¡ ìehkpe dpV¡$ d|X$u_y„ S>¡ âdpZdp„ fp¡L$pZ lp¡e R>¡ s¡ âdpZdp„ 
ìehkpedp„ \e¡gp¡ _ap¡ A\hp sp¡V$p_u hl¢QZu L$fhpdp„ Aph¡ R>¡. 
v$p.s.	 S>¡gd A_¡ A\h£ A_y¾$d¡ 2,100 A_¡ 2,800 ê$r`ep_u d|X$u fp¡L$u_¡ ìehkpe Qpgy L$ep¤. s¡d_¡ 

3,500 ê$r`ep apev$p¡ \ep¡. sp¡ s¡_u hl¢QZu L¡$hu fus¡ L$fhu ?

DL¡$g :	 d|X$u_„y âdpZ ip¡^uA¡. 2100:2800 A¡V$g¡ 
2100

2800
 = 

3

4  dpV¡$ d|X$u_y„ âdpZ 3:4 R>¡. 

		  _ap_u hl¢QZu d|X$u_p âdpZdp„ L$fhp_y R>¡. S>¡gd_p¡ _ap¡ 3x ê. A_¡ A\h®_p¡ _ap¡ 4x ê. 
^pfuA¡. 

	  	 ∴  3x + 4x = 3500 		  Ly$g _ap¡ 3,500 R>¡. 
		  ∴ 7x = 3500			   ∴  x	  = 500
		  S>¡gd_¡ 3x = 1,500 ê$r`ep A_¡ A\h®_¡ 4x = 2,000 êr`ep _ap¡ dmi¡. 

v$p.s.  	 A¡L$ ìehkpedp„ rQÞde A_¡ kµd¡ 1,30,000 ê$r`ep_u d|X$u 3:2 _p âdpZdp„ fp¡L$u sp¡ v$f¡L$_y„ 
fp¡L$pZ L¡$V$gy„ ? Ap ìehkpedp„ s¡d_¡ 36,000 ê$r`ep_p¡ _ap¡ \ep¡, sp¡ v$f¡L$_p¡ _ap¡ L¡$V$gp¡ li¡ ? 

DL¡$g :	 rQÞde A_¡ kµd_p fp¡L$pZ_y„ âdpZ 3:2 R>¡. 
		  fp¡L$pZ_p âdpZdp„ _ap_u hl¢QZu \pe dpV¡$ _ap_y„ âdpZ 3:2 li¡. 
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v$p.s. 	 Aåvy$g, k¡S>g A_¡ kp¡ld¡ kpegu_¡ 30 ê$r`ep, 70 ê$r`ep A_¡ 50 ê$r`ep Apàep. kpeguA¡ 
s¡dp„ 150 ê$r`ep _pMu L$pNm, f„N hN¡f¡ hõsyAp¡ gphu. v$f¡L¡$ c¡V$L$pX$p£ b_pìep A_¡ s¡ b^p 
c¡V$L$pX$p£ h¡Qu _p„¿ep. s¡d_¡ Ly$g 420 ê$r`ep _ap¡ dþep¡, sp¡ v$f¡L$_¡ L¡$V$gp¡ _ap¡ dþep¡ ? 

DL¡$g : 	 Qpf¡e¡ dmu_¡ Ly$g d|X$u 300 ê$r`ep fp¡L$u s¡dp„\u kpegu_p 150 ê$r`ep lsp„ A¡V$g¡ L¡$ A^}    
d|X$u kpegu_u lsu. Ly$g 420 ê$r`ep _ap¡ \ep¡. kpegu_p¡ _ap¡ 420 _p A^p® A¡V$g¡ 210 ê$r`ep 
_ap¡ bpL$u_p 210 ê$r`ep Aåvy$g, k¡S>g A_¡ kp¡ld_¡ hl¢Qu Apàep„. 

		  Aåvy$g, k¡S>g A_¡ kp¡ld_u d|X$u A_y¾$d¡ 30 ê$r`ep, 70 ê$r`ep A_¡ 50 ê$r`ep R>¡. 

		  d|X$u_y„ âdpZ 30:70:50 R>¡. A¡V$g¡ S> 3:7:5 R>¡. ÓZ¡e_p¡ dmu_¡ _ap¡ 210 ê$r`ep R>¡.		
s¡d_p¡ _ap¡ A_y¾$d¡ 3k, 7k, 5k ^pfuA¡. 	   3k + 7k + 5k 	 = 210

						         ∴	 15k 	 = 210
						         ∴ 	  k 	 = 14
		  A¡V$g¡ Aåvy$g_p¡ _ap¡ = 3k = 3 × 14 = 42 ê$r`ep 

		  k¡S>g_p¡ _ap¡  = 7k = 7 × 14 = 98 ê$r`ep, kp¡ld_p¡ _ap¡ = 5k = 5 × 14 = 70 ê$r`ep 

v$p.s. 	 kqfspbl¡_, Ape¡ip A_¡ du_pnuA¡ v$f¡L¡$ A_y¾$d¡ ` 2,400, ` 5,200 A_¡ ` 3,400 fp¡L$pZ 
L$fu_¡  ìehkpe Qpgy L$ep£. s¡d_¡ 50% _ap¡ \ep¡. s¡ s¡dZ¡ L¡$hu fus¡ hl¢Qhp¡ ? s¡ _ap¡ _ g¡sp„ 
`R>u_p hj®dp„ ìehkpe dpV¡$ d|X$udp„ c¡mh¡, sp¡ v$f¡L$_u `R>u_p hj® dpV¡$_u d|X$u L¡$V$gu \i¡ ?

DL¡$g :  Ly$g d|X$u  = 2400 + 5200 + 3400 = 11,000 ê$r`ep

	 Ap d|X$u D`f 50% _ap¡ \ep¡. 

	 ∴ Ly$g _ap¡ = 11000×50
100

 = 5,500 ê$r`ep

	 d|X$u_p âdpZdp„ _ap¡ hl¢Qhp_p¡ R>¡. 

	 rQÞde_y„ fp¡L$pZ 3y A_¡ kµd_y„ fp¡L$pZ 2y ^pfuA¡.  
	 3y + 2y 	= Ly$g fp¡L$pZ
	 ∴ 5y 	 = 130000

	
∴

	
5

5

y

 	
=

 
130000

5  
    ∴  y = 26000
	 ∴   rQÞde_y„ fp¡L$pZ	 = 3y

			    	 = 3 × 26000
			     	= 78,000
		  kµd_y„ fp¡L$pZ		  = 2y

				    = 2 × 26000
		   	   = 52,000

rQÞde_p¡ _ap¡ 3x A_¡ kµd_p¡ _ap¡ 2x ^pfuA¡. 
	 3x + 2x 	= Ly$g _ap¡
	 ∴	 5x 	 = 36000

	
∴

	
5

5

x

 	
=

 
36000

5

	 ∴  x = 7200
      ∴ rQÞde_p¡ _ap¡ 	 = 3x

			   = 3 × 7200
			   = 21,600
	  	 kµd_p¡ _ap¡  	= 2x

			   = 2 × 7200
			   = 14,400

..... (5 hX¡$ cpNu_¡) ..... (5 hX¡$ cpNu_¡)
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	 Ap`Z¡ b¡ k„¿ep_y„ âdpZ b„_¡ k„¿ep_p kpdpÞe rhcpS>L$ hX¡$ cpNu_¡ kl¡gy» L$fu gCA¡. s¡ S> 
âdpZ¡ b¡ L$fsp„ h^pf¡ k„¿ep_y„ âdpZ `Z kl¡gy» L$fu iL$pe s¡ Sy>Ap¡. 
	 cpNuv$pfu_„y âdpZ	 = 2400 : 5200 : 3400
		  = 24 : 52 : 34		  (100 hX¡$ cpNu_¡) 
		  = 12 : 26 : 17		  (2 hX¡$ cpNu_¡)
kqfspbl¡__p¡ _ap¡ =12p, Ape¡ip_p¡ _ap¡ = 26p, du_pnu_p¡ _ap¡ = 17p ^pfuA¡. 

∴ 12p + 26p + 17p  = 55p = 5500 ∴ p = 5500
55

 = 100

∴	 kqfspbl¡__p¡ _ap¡ = 12 × 100 = 1200, Ape¡ip_p¡ _ap¡ = 26 × 100 = 2600 A_¡  
	 du_pnu_p¡ _ap¡ = 17 × 100 = 1700, 
	 _ap¡ _ g¡sp„ hNf d|X$udp„ Dd¡fuA¡ sp¡ v$f¡L$_u _hu d|X$u _uQ¡âdpZ¡ \i¡.
	 `R>u_p hj® dpV¡$ kqfspbl¡__u d|X$u	= 2400 + 1200 = ` 3,600 
	 `R>u_p hj® dpV¡$ Ape¡ip_u d|X$u 	 = 5200 + 2600 = ` 7,800 
	 `R>u_p hj® dpV¡$ du_pnu_u d|X$u	 = 3400 + 1700 = ` 5,100

1.	 kyf¡i A_¡ fd¡i¡ 1,44,000 ê$r`ep 4:5 _p 
âdpZdp„ fp¡L$u_¡ A¡L$ c|M„X$ MfuÛp¡. L¡$V$gp„L$ 
hj£ s¡ h¡Qhp\u s¡d_¡ 20% _ap¡ dþep¡, sp¡ 
v$f¡L$_¡ L¡$V$gp¡ _ap¡ dþep¡ ? 

2.	 rhfpV$ A_¡ kd°pV$ bÞ_¡A¡ A_y¾$d¡ 50,000 
ê$r`ep A_¡ 1,20,000 ê$r`ep fp¡L$u_¡ ìeh-
kpe Qpgy L$ep¤. Ap ìehkpedp„ s¡d_¡ 20% 
Mp¡V$ NC. sp¡ v$f¡L$_¡ L¡$V$gu Mp¡V$ NC?

3.	 ð¡sp, r`eyj A_¡ _rQL¡$s ÓZ¡e¡ dmu_¡ 
kp¡gp`yfu Qpv$f A_¡ Vy$hpg h¡Qhp_p¡        
ìehkpe 80,000 ê$r`ep fp¡L$u_¡ iê$ L$ep£. 
s¡dp„ ð¡sp_u d|X$u 30,000 ê$r`ep lsu A_¡  
r`eyj_u d|X$u 12,000 ê$r`ep lsu. s¡d_¡ 

	 hj®_u ApMf¡ 24% _ap¡ \ep¡, sp¡ _rQL¡$s_u 
cpNuv$pfu L¡$V$gu lsu ? _rQL¡$s_¡ dm¡gp _ap_u 
fL$d L¡$V$gu ?

4.	 "A' A_¡ "b' _¡ dm¡gp 24,500 ê$r`ep _ap¡ 
s¡dZ¡ 3:7 _p âdpZdp„ hl¢Qu gu^p¡. v$f¡L¡$ 
`p¡s`p¡sp_p _apdp„\u 2% fL$d k¥r_L$ L$ëepZ 
r_r^dp„ Ap`u, sp¡ v$f¡L¡$ L¡$V$gu fL$d k¥r_L$ L$ëepZ 
r_r^dp„$ Ap`u?

5*.	S>ep, kudp, r_rMg A_¡ r_g¡i¡ ìehkpe dpV¡$ 
3:4:7:6 _p âdpZdp„ 3,60,000 ê$r`ep_u 
cpNuv$pfu L$fu. sp¡ S>ep_u d|X$u L¡$V$gp ê$r`ep  
lsu ? s¡d_¡ Ap ìehlpfdp„ 12% _ap¡ \ep¡. sp¡ 
r_rMg_p cpN¡ L¡$V$gp ê$r`ep Aphi¡ ?

qqq

�		D`f_p Dv$plfZdp„ kqfspbl¡_, Ape¡ip A_¡ du_pnu v$f¡L$¡ _ap¡ _ g¡sp `p¡sp_u d|X$udp„ Dd¡ep£, sp¡ 
`R>u_p hj® dpV¡$ s¡d_u d|X$u_y„ âdpZ ip¡^p¡. 

dlphfpk„N°l 39

Qpgp¡, QQp® L$fuA¡
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	 b¸„L$ `¥kp_u ìehlpf L$fsu kfL$pfdpÞe k„õ\p R>¡. b¸„L$_¡ guO¡ `¥kp_y„ r_ep¡S>_ A¡V$g¡ A\®r_ep¡S>_ 
L$fhy„ kfm b_¡ R>¡. b¸„L$dp„ fp¡L$X$ fL$d cfhu A\hp fp¡L$X$ L$pY$hu S>¡hp¡ ìehlpf L$fu iL$pe R>¡. s¡ dpV¡$ b¢L$dp„ 
Mps„y Mp¡ghy„ `X¡$ R>¡. b¸„L$dp„ Sy>v$p„Sy>v$p„ âL$pf_p Mpsp„ lp¡e R>¡. 

rhrh^ Mpsp„
�	Qpgy Mps„y (Current account)
	 Qpgy Mps„y dy¿eÒh¡ h¡`pfuAp¡ dpV¡$ A_¡ fp¡S>¡fp¡S> `¥kp_p¡ ìehlpf L$f_pfpAp¡ dpV¡$ lp¡e R>¡. s¡dp„ Mps¡v$pf 
A¡L$ qv$hkdp„ Nd¡ s¡V$gu hMs `¥kp d|L$u L¡$ D`pX$u iL¡$ R>¡. b¸„L$ Ap Mpsp„ dpV¡$ `pkbyL$ A_¡ dpNZu L$fhp\u 
Q¡L$byL$ Ap`¡ R>¡. Ap âL$pf_p Mpsp„dp„ b¸„L$ ìepS> Ap`su _\u. A¡L$_u dv$v$\u b¸„L$dp„ `¥kp cfu iL$pe A\hp 
b¸„L$dp„\u `¥kp D`pX$u `Z i¼pe R>¡. 

�	bQs Mps„y (Savings account)
Mps¡v$pf Qp¡½$k fL$d b¸„L$dp„ S>dp L$fphu_¡ bQs Mps„y Mp¡gphu iL¡$ R>¡. L¡$V$guL$ b¸„L$p¡dp„ L$p¡C`Z fL$d 

S>dp L$fpìep rh_p `Z Mpsy„ Mp¡gphu iL$pe R>¡. Ap Mpsp„dp„ v$ffp¡S>_u S>dp fL$d_p Ap^pf¡ b¸„L$ L¡$V$gy„L$
ìepS> Ap`¡ R>¡. OZu hMs Qp¡½$k kdedp„ L¡$V$gu Ap Mpsp„ dpV¡$ b¸„L$ `pkbyL$ A_¡ dpNZu A_ykpf Q¡L$byL$
Ap`¡ R>¡.

�	Aphs} fp¡L$pZ Mps„y (Recurring deposit account)
Ap Mpsp„dp„ v$f drl_¡ L¡$V$gu fL$d S>dp L$fhu s¡ b¸„L$ Mps¡v$pf _½$u L$f¡ R>¡. Ap âL$pf_u d|X$u D`f b¸„L$ 

ìepS> Ap`¡ R>¡. Ap ìepS> bQs Mpsp„ L$fsp„ h^pf¡ lp¡e R>¡. Aphp Mpsp„_¡ gu^¡ Mps¡v$pf_¡ afrS>eps bQs 
L$fhu `X¡$ R>¡.

	 D`fp¡¼s Mpsp„Ap¡ dpV¡$ OZu hMs b¸„L$dp„ k„ey¼s Mpsy„ lp¡hy„ kNhX$ ce¯y lp¡e R>¡. v$p.s., `rs-`Ð_u, 
dpsp-r`sp A_¡ bpmL$ hN¡f¡. s¡dS> ìehkpedp„ cpNuv$pfu lpDk]N kp¡kpeV$u, k¡hpcphu V²$õV$ hN¡f¡ dpV¡$ 
b¸„L$_p k„ey¼s¡ Mpsp„ lp¡e sp¡ A¡L$ L$fsp„ h^pf¡ ìe[¼sAp¡ r_edp_ykpf hp`fu iL¡$ R>¡. 

�	dyv$su \p`Z (Fixed deposit)
	 \p`Zv$pf Qp¡½$k fL$d Qp¡½$k kde dpV¡$ b¸„L$dp„ S>dp L$f¡ R>¡. Ap âL$pf_u \p`Z `f b¸„L$ bQsMpsp„ 
L$fsp„ h^pf¡ ìepS>_p¡ v$f fpM¡ R>¡. dyv$su \p`Z D`f_p¡ ìepS>v$f v$f¡L$ b¸„L$dp„ Sy>v$p¡ Sy>v$p¡ lp¡C iL¡$ R>¡. Äe¡›$ 
_pNqfL$p¡_¡ r_erds v$f L$fsp \p¡X$p¡ h^pf¡ ìepS>v$f dm¡ R>¡.
	 A¡.V$u.A¡d., ¾¡$qX$V$ A_¡ X¡$rbV$ L$pX®$ : b¸„L$dp„ Nep hNf fp¡L$X$ fL$d d¡mhhp dpV¡$ ATM (Automated 
teller machine) L$pX®$_p¡ D`ep¡N \pe R>¡. fp¡L$X$ fL$d hNf ìehlpf L$fhp dpV¡$ ¾¡$qX$V$L$pX®$ A_¡ X¡$rbV$L$pX®$_p¡ 
D`ep¡N \C iL¡$ R>¡. b¸„L$_¡ rh_„su L$fhp\u Ap bÞ_¡ L$pX®$ s¡ b¸„L$_p Mps¡v$pf_¡ dmu iL¡$ R>¡. 

10 b¸„L$ A_¡ kpv„y$ìepS>

ÅZu gCA¡

epv$ L$fuA¡



70

Qpgp¡, QQp® L$fuA¡. 

�	sd¡ b¸„L$_u `pkbyL$ Å¡C R>¡ L¡$ ?
Al] b¸„L$_u `pkbyL$_y„ A¡L$ `p_y„ Ap`¡gy„ R>¡. s¡dp„ L$f¡gu _p¢^_y„ r_funZ L$fp¡. 

gpC_ _„. 
`„[¼s _„.

LINE
NO.

spfuM
qv$_p„L

DATE

rhNs 
dprlsu

PARTICULARS

Q¡L $¾$.
CHEQUE 

No.

fL$d D`pX$u 
D`pX¡$gu fL$d
AMOUNT

WITHDRAWN

fL$d d|L$u 
S>dp L$f¡gu

fL$d
AMOUNT

 DEPOSITED

rkëgL$
BALANCE

1. 2.2.2016 cash 1500.00 7000.00
2. 8.2.2016 cheque 232069 5000.00 12000.00
3. 12.2.2016 cheque 243965 3000.00 9000.00
4. 15.2.2016 self 1500.00 7500.00
5. 26.2.2016 interest 135.00 7635.00

�	spfuM 2.2.16 _p fp¡S> b¸„L$dp„ S>dp L$f¡gu fL$d  ê$r`ep. rkëgL$  ê$r`ep. 

�	spfuM 12.2.16 _p fp¡S> Q¡L$ ¾$. 243965 Üpfp  fL$d D`pX$u. rkëgL$$  ê$r`ep. 

�	spfuM 26.2.16 _p fp¡S> b¸„L¡$ ìepS> (interest) Apàey„ R>¡. s¡_u fL$d   ê$r`ep.

	 bQs Mpsy„ A_¡ Aphs} fp¡L$pZ Mpsp„ dpV¡$ `pkbyL$ lp¡e R>¡. s¡ `pkbyL$dp„ spfuM A_ykpf d|L¡$gp `¥kp, 
D`pX¡$gp `¥kp A_¡ rkëgL `¥kp Ap b^u _p¢^ lp¡e R>¡.

D`¾$d : sdpfp Of_u dp¡V$u ìe[¼s_u `fhp_Nu gC_¡ s¡d_u b¸„L$_u `pkbyL$_u _p¢^_p A\® kdÅ¡. 

epv$ L$fuA¡

	 kyrhÛpA¡ L$çàeyV$f_u Mfuv$u L$fhp dpV¡$ v$f hfk¡ v$f k¢L$X¡$ 8 _p v$f¡ b¸„L$ `pk¡\u 30,000 ê$r`ep A¡L$ 
hj® dpV¡$ L$fS>¡ gu^p. dyv$s `|fu \ep `R>u gu^¡gu fL$d L$fsp„ s¡_¡ 2400 ê$r`ep h^pf¡ Ap`hp `X$ép. 
�	Ap dprlsu D`f\u _uQ¡_p Qp¡fkdp„ ep¡Áe k„¿ep gMp¡. 

dyØg = `  , ìepS>_p¡ v$f = `  , ìepS> = `  , dyv$s =  hj® 

b¸„L$_¡ `pR>u Ap`¡gu Ly$g fL$d = 30000 + 2400 =	

ÅZu gCA¡

	 D`f_p Dv$plfZdp„ kyrhÛpA¡ b¸„L$dp„ Ly$g L¡$V$gu fL$d S>dp L$fu s¡ ip¡^hp dpV¡$ dyØg A_¡ ìepS>_p¡ 
kfhpmp¡ L$ep£, Ap fL$d_¡ fpi L$l¡ R>¡. 

dyØg + ìepS> = fpi
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Dv$p.	 _¡lpA¡ b¡ `¥X$p_y„ hpl_ (V|$ ìlugf) g¡hp dpV¡$ v$.h.v$.k¢. 12 _p v$f¡ b¸„L$ `pk¡\u 50,000 ê$r`ep 
L$fS>¡ gu^p. A¡L$ hj® `R>u s¡ b¸„L$_¡ Ly$g L¡$V$gu fL$d `pR>u Ap`i¡ ? 

DL¡$g :	 D`f_p Dv$plfZdp„ dyv$s `R>u b¸„L$_¡ Ly$g 
`pR>u Ap`¡gu fL$d ip¡^hp_u R>¡. A¡V$g¡ 
S> fpi ip¡^hp_u R>¡. Al] dyØg 50,000
ê$r`ep R>¡. v$.h.v$.k¢.12 _p v$f¡ A¡V$g¡
100 ê$r`ep dyØg `f 1 hj®_y„ ìepS> 12
ê$r`ep R>¡.
ìepS>_p¡ dyØg kp\¡_p¡ NyZp¡Ñf b¡
âL$pf¡ gMu_¡ kduL$fZ d¡mhuA¡.
50,000 ê$r`ep dyØg `f dmsy„ ìepS> x ê$r`ep ^pfuA¡.
100 ê$r`ep dyØg `f dmsy„ ìepS> 12 ê$r`ep R>¡.

x

50000  = 
12

100

x

50000 × 50000 = 
12

100  × 50000	 (b„_¡ bpSy> 50000 \u NyZsp„) 
     

x = 6000
		  (b¸„L$_¡ `pR>u Ap`hp_u fL$d) fpi	 =	 dyØg + ìepS> 

					 = 50000 + 6000
∴          b¸„L$_¡ `pR>u Ap`hp_u fL$d 	= ` 56,000

Dv$p. 	 ApL$pi¡ v$.h.v$.k¢.8 _p v$f¡ b¸„L$dp„ 25,000 ê$r`ep 3 hj® dpV¡$ fp¡LpZ sfuL¡$ d|¼ep, sp¡ s¡_¡ v$f hj¡® 
L¡$V$gy„ ìepS> dmi¡ ? Ly$g L¡$V$gy„ ìepS> dþey„ ?  

DL¡$g : Ap Dv$plfZdp„ dyØg 25,000 ê$r`ep, dyv$s 3 hj® ìepS>_p¡ v$f k¢L$X¡$ 8 R>¡¡.

100 ê$.dyØg `f 8 ê$r`ep ìepS> R>¡ dpV¡$ 25,000 ê$r`ep dyØg `f 1 hj®_y„ x ê$r`ep ìepS> R>¡, 
A¡d ^pfuA¡. ìepS>_p¡ dyØg kp\¡_p¡ NyZp¡Ñf gCA¡. 

    
x

25000  = 
8

100

∴  
x

25000  × 25000 = 
8

100  × 25000 (b„_¡ bpSy> 25000 \u NyZsp„) 
     

∴  x = 2000
ApL$pi_¡ 1 hj®_y„ 2000 ê$r`ep ìepS> dþey„. 

ApL$pi_¡ 3 hj®_y„ Ly$g = 2000 × 3 = 6000 ê$r`ep ìepS> dþey„.
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ÅZu gCA¡

kpv$p ìepS>_p Dv$plfZp¡ NZsu hMs¡ A¡L$ k|Ó_p¡ D`ep¡N \pe R>¡, s¡ k|Ó Å¡CA¡.

 	 v$f hj£ dyØg L$ped fpMu_¡ A¡L$S> v$f¡ ìepS>_u NZsfu \pe R>¡. s¡ NZsfu_¡ kpv$p ìepS>_u NZsfu 
L$l¡hpe R>¡. "d' dyØg dpV¡$ "L$' dyv$s dpV¡$ d|L$uA¡ A_¡ ìepS>_p¡ v$f v$.h.v$.k¢."v$' lp¡e sp¡ Ly$g L¡$V$gy„ ìepS> 
dmi¡ s¡ ip¡^uA¡. "d' dyØg`f 1 hj®_y„ ìepS> "h' ^pfuA¡. 

 1 hj®_y„ ìepS> A_¡ dyØg_p¡ NyZp¡Ñf Å¡CA¡. 	 ApNm_y„ Dv$plfZ k|Ó\u DL¡$guA¡.

∴ 
h

d
 =

v

100
∴ h  = 

 d$ × v$

100
D`f_p Dv$plfZdp„ d = 25000, v$ = 8, L$ = 3

L$ hj®_y„ ìepS> = h × L = 
 d$ × v$ × L

100
Ly$g ìepS>  = 

 d$ × v$ × L

	 100

∴ Ly$g ìepS> = 
 dyØg × v$f × dyv$s

100
 = 

 25000 × 8 × 3

	 100

 = 6000
dpV¡$ Ly$g ìepS> 6,000 ê$r`ep R>¡. 

Ap d_¡ kdÅey„.

�	Ly$g ìepS> =  d$ × v$ × L

100
 Al] d = dyØg, v$ = ìepS>_p¡ v$f, L$ = dyv$s (hj®dp„)

Dv$p.	 k„v$u`cpCA¡ bpmL$p¡_p rinZ dpV¡$ v$.h.v$.k¢. 8 1
2
 _p v$f¡ b¸„L$ `pk¡\u 1,20,000 ê$r`ep       

i¥nrZL$ L$fS> 4 hj® dpV¡$ gu^y„. dyv$s_¡ A„s¡ s¡dZ¡ b¸„L$_¡ Ly$g L¡$V$gu fL$d `pR>u Ap`u ?
DL¡$g :	 Ap Dv$plfZdp„ dyØg 1,20,000 ê$r`ep R>¡. k|Ó_p¡ D`ep¡N L$fu_¡ ìepS> ip¡^uA¡. 

d = 1,20,000, v$ = 8.5 , L$ = 4

∴ Ly$g ìepS> = 
 d$ × v$ × L

100
= 120000 8 5 4× ×.

100

= 
120000 85 4

100 10

× ×
×

	= 120 85 4× ×

     	= 40800
b¸„L$_¡ `pR>u Ap`¡gu Ly$g fL$d A¡V$g¡ S> fpi = 120000 + 40800 = 1,60,800 ê$r`ep Apàep. 
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1.	 qflp_pA¡ 1500 ê$r`ep ipmp_u k„QreL$pdp„ 
v$.k.v$.k¢. 9 _p v$f¡ 2 hj® dpV¡$ d|¼ep sp¡ 
dyv$s_¡ A„s¡ s¡_¡ Ly$g L¡$V$gu fL$d dmi¡ ?

2.	 S>¡W$pgpg¡ b¸„L$ `pk¡\u v$.h.v$.k¢.10 _p v$f¡ 
2,50,000 ê$r`ep 5 hj®_u dyv$s dpV¡$ N©l 
L$fS> gu^y„. sp¡ s¡_¡ v$f hj£ L¡$V$gy„ ìepS> 
Ap`hy„ `X$i¡ ? Ap fus¡ s¡Z¡ b¸„L$_¡ Ly$g L¡$V$gu 
fL$d Q|L$hu? 

3*.	îuL$p„s¡ 85,000 ê$r`ep v$.h.v$.k¢.7 _p v$f¡ 

2 1
2

 hj® dpV¡$ "bQs b¸„L$'dp„ d|¼ep. sp¡

	 s¡_¡ dyv$s_p A„s¡ L¡$V$gy„ kpvy„$ ìepS> dþey„ ?
4.	 ìepS>_p L$p¡CL$ v$f¡ 5000 ê$r`ep dyØg `f 

4 hj®dp„ 1200 ê$r`ep ìepS> \pe R>¡, sp¡ 
s¡ S> v$f¡ s¡ S> dyv$sdp„ 15000 ê$r`ep 
dyØg_y„ ìepS> L¡$V$gy„ \i¡ ? 

5.	 `„L$S>¡ 1,50,000 ê$r`ep v$.h.v$.k¢ 10 _p 
v$f¡ 2 hj® dpV¡$ b¸„L$dp„ \p`Z ê$`¡ d|¼ep. 
sp¡ Ly$g L¡$V$gu fL$d s¡_¡ `pR>u dmi¡ ?

dlphfpk„N°l 40

ÅZu gCA¡

	 dyØg, dyv$s, v$f fpidp„\u ÓZ bpbsp¡ Ap`u lp¡e sp¡ Qp¡\u bpbs ip¡^hu. 
	 k|Ódp„ ip¡^hp_u k„¿ep dpV¡$ Anf ^pfu_¡ kduL$fZ gMu_¡ Dv$plfZ NZu iL$pe R>¡. 
Dv$p. dyØg = 25,000 ê$r`ep, fpi = 31000 ê$r`ep, dyv$s = 4 hj® sp¡ ìepS>_p¡ v$f L¡$V$gp¡ ?
	 Al]	 fpi - dyØg  =  ìepS> 
	     31000 - 25000  =  6000
	 dyØg = 25,000 ê$r`ep, dyv$s = 4 hj®, ìepS> = 6000, 

	 lh¡ Ap`Z¡ k|Ó_u dv$v$\u ìepS>_p¡ v$f ip¡^uA¡. v$f = v$ ^pfuA¡.

		  kpvy„$ ìepS> =  dyØg × v$f × dyv$s

100
 		

		  ∴ 6000  = 
 25000 × v$ × 4

100
 

	       	   ∴ v$   =
    6000 × 100

25000 × 4
 	  

		     ∴ v$   =   6	    ∴  ìepS>_p¡ v$f v$.h.v$.k¢. 6 ê$r`ep R>¡. 

Dv$p. DÞd¡j¡ L¡$V$guL$ fL$d 5 hj® dpV¡$ kpv$p ìepS>¡ L$fS>ê$`¡ gu^u. ìepS>_p¡ v$f v$.h.v$.k¡. S> R>¡. s¡Z¡ 5 hj® 
`R>u dyv$s_¡ A„s¡ Ly$g 17400 ê$r`ep `pR>p Apàep. sp¡ s¡Z¡ L¡$V$gy„ L$fS> gu^y„ lsy„ ?

	 ìepS> =  dyØg × v$f × dyv$s

100
  Ap k|Ó Dv$plfZ DL¡$ghp dpV¡$ ku^¡ ku^y„ hp`fu iL$psy„ _\u. 
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L$pfZ L¡$ ìepS> A_¡ dyØg b„_¡ Mbf _\u; dyØg 100 ê$r`ep ^pfuA¡ s¡_y„ 5 hj®dp„ ìepS> 45 ê$r`ep   
\pe A_¡ s¡\u 100 + 45 = 145 ê$r`ep fpi \i¡. lh¡ dyØg_p¡ A_¡ fpi_p¡ NyZp¡Ñf gMu_¡ dyØg 
d¡mhuA¡.

DÞd¡j¡_y„ dyØg d li¡ sp¡ 
 d

17400
= 
100

145

∴ d = 100 17400
145

×  = 12000

∴ DÞd¡j_y„ L$fS> 12,000 ê$r`ep lsy„. 

Qpgp¡, QQp® L$fuA¡.

�	k|Ó_p¡ D`ep¡N L$fu_¡ buÆ fus¡ kduL$fZ gMu_¡ Ap Dv$plfZ NZu iL$pe L¡$ ? 

dlphfpk„N°l 41
1. 1700 ê$r`ep_y„ v$.h.v$.k¢. L¡$V$gp„L$ v$f¡, 2 hj®_y„ ìepS> 340 ê$r`ep \sy„ lp¡e, sp¡ ìepS>_p¡ v$f k¢L$X¡$ .......

li¡.
(i) 12 % (ii) 15 % (iii) 4 % (iv) 10 %

2. 3000 ê$r`ep_y„ Qp¡½$k v$f¡, Qp¡½$k hj®_y„ ìepS> 600 ê$r`ep \pe R>¡, sp¡ 1500 ê$r`ep_y„ s¡V$gp„ S> v$f¡, s¡V$gp„
S> hj®_y„ ìepS> L¡$V$gp„ ê$r`ep \i¡ ?
(i) 300 ê$r`ep 	 (ii) 1000 ê$r`ep (iii) 700 ê$r`ep (iv) 500 ê$r`ep

3. Åh¡v¡$ 12,000 ê$r`ep v$.h.v$.k¢. 9 _p v$f¡ L¡$V$gp„L$ hj® dpV¡$ b¸„L$dp„ d|¼ep. s¡ v$f hj£ ìepS>_u fL$d L$pY$u
g¡sp¡. dyv$s `|fu \sp„ ky^udp„ s¡_¡ Ly$g 17,400 ê$r`ep dþep sp¡ s¡Z¡ L¡$V$gp„ hj® dpV¡$ fL$d d|L$u li¡?

4*.	gspbl¡_¡ N©l DÛp¡N iê$ L$fhp dpV¡$ b¸„L$ dp„\u L¡$V$guL$ fL$d v$.h.v$.k¢. 10 _p v$f¡ 2 1
2

 hj® dpV¡$ L$fS>¡

gu^p. s¡Z¡ L$fS> Q|L$hhp Ly$g 10,250 ê$r`ep ìepS> Apàey„, sp¡ s¡Z¡ Ly$g L¡$V$gu fL$d L$fS>¡ gu^u li¡?

5. _uQ¡_p s¼spdp„ Mpgu S>Áep `|fp¡.

$¾$. dyØg ìepS>_p¡ v$f (v$.h.v$.k¢.) dyv$s ìepS> fpi

(i) 4200 7% 3 hj® ...... ......
(ii) ...... 6% 4 hj® 1200 ......
(iii) 8000 5% ...... 800 ......
(iv) ...... 5% ...... 6000 18000
(v) ...... 2 1

2
 % 5 hj® 2400 ......

D`¾$d :	 �	 Sy>v$u Sy>v$u b¸„L$p¡_u âÐen dygpL$ps gp¡ A_¡ s¡_p rhrh^ Mpsp„Ap¡ dpV¡$ Ap`hpdp„ Aphsy„ ìepS> 
ÅZugp¡. 

�	 ipmpdp„ rinL$_u dv$v$\u k„QreL$p (bQs b¸„L$) iê$ L$fp¡. s¡dp„ Mpsy„ Mp¡gphu_¡ Apr\®L$ bQs 
L$fp¡. qqq
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11 hsy®m

epv$ L$fuA¡

�	bpSy>_p O L¡$[ÞÖs hsy®m_u rÓÄep, Æhp A_¡ ìepk
Ap¡ Ap¡mMp¡ A_¡ s¡_p _pd _uQ¡_p s¼spdp„ gMp¡.

hsy®m_p¡ `fuO (Circumference of a circle)
L©$rs I v„$X$Np¡mpL$pf `pZu_u bpV$gu L$pNm D`f d|L$u_¡ s¡_p srmep_u 

afs¡ hsy®m v$p¡fp¡. v$p¡fp_u dv$v$\u hsy®m_p¡ `qfO dp`p¡.
L©$rs II    b„NX$u_p¡ `qfO v$p¡fu\u dp`p¡. 

L©$rs III  L$p¡C`Z A¡L$ hsy®mpL$pf hõsy_p¡ `qfO v$p¡fp_u 

dv$v$\u dp`p¡.

ÅZu gCA¡

`qfO A_¡ ìepS>_p¡ k„b„^ 

L©$rs I :	  _uQ¡_u hõsy_p `qfO A_¡ ìepk dp`u_¡ `qfO_y„ ìepk kp\¡_p¡ NyZp¡Ñf L$p¡W$pdp„ gMp¡. 

A.¾$. hõsy `qfO ìepk `qfO_p¡ ìepk kp\¡ NyZp¡Ñf

1. 19 k¡du 6 k¡du 19

6
 = 3.16

2.  ........ ........ ........

3. ........ ........ ........

L$p¡W$p D`f\u `qfO_p¡ ìepk kp\¡_p¡ NyZp¡Ñf s`pkp¡. Ap`Z_¡ iy„ v$¡$MpC Aph¡ R¡ ?

rÓÄep

Æhp

ìepk

A B

C

D

E

F

O

b„NX$u

hsy®mpL$pf K^u d|L¡$gu \pmu

bfZu_y„ 
Y$p„L$Ï„ 
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	 L$p¡C`Z hsy®m_p `qfO_p¡ s¡_p ìepk kp\¡_p¡ NyZp¡Ñf ÓZNZp L$fsp„ \p¡X$p¡$ h^pf¡ AQm lp¡e R>¡. Ap 
AQm k„¿ep π (`pe) N°uL$ hZp®nf\u v$ip®hpe R>¡. Ap k„¿ep k„d¡e k„¿ep _\u s¡ dlp_ NrZsop¡A¡

OZu S>l¡ds `R>u kprbs L$e¯y R>¡. ìehlpfdp„ π _u qL„$ds 22
7

 A\hp 3.14 g¡hpdp„ Aph¡ R>¡. 

Dv$plfZdp„ π _u qL„$ds Ap`u _ lp¡e Ðepf¡ s¡  22
7

 g¡hu. 

rÓÄep "r', ìepk> "d' A_¡ `qfO "c' lp¡e sp¡ 
`qfO (c)
ìepk (d)

 = π A¡V$g¡ S>  c = πd

`Z d = 2r   ∴ c = π × 2r	A¡V$g¡ S>	  c = 2πr

Dv$p. 1. 	A¡L$ hsy®m_p¡ ìepk 14 k¡du R>¡, 	 Dv$p. 2.	A¡L$ hsy®m_u rÓÄep 35 k¡du R>¡,
		  sp¡ s¡_p¡ `qfO ip¡^p¡. 		 sp¡ s¡_p¡ `qfO ip¡^p¡.
DL¡$g :	 hsy®m_p¡ ìepk : d = 14 k¡du DL¡$g :	 hsy®m_u rÓÄep : r = 35 k¡du 
		  hsy®m_p¡ `qfO	 = πd hsy®m_p¡ `qfO = 2πr

∴ c = 22
7

 × 14 		 ∴	 c = 2 × 22
7

 × 35
		  ∴ hsy®m_p¡ `qfO	 = 44 k¡du ∴ hsy®m_p¡ `qfO = 220 k¡du 

Dv$p. 3.	A¡L$ hsy®m_p¡ `qfO 198 k¡du, Dv$p. 4.	A¡L$ hsy®m_p¡ `qfO 62.80 k¡du 
		  sp¡ s¡_u rÓÄep A_¡ ìepk ip¡^p¡. R>¡. π = 3.14 gC_¡ hsy®m_p¡
DL¡$g :	 hsy®m_p¡ `qfO,	 c = 2πr 		 ìepk ip¡^p¡.

∴	   198 = 2 × 22
7

 × r DL¡$g :	 hsy®m_p¡ `qfO, c = πd 

 ∴ r = 198 × 1
2

 × 7
22

∴  62.80 = 3.14 × d

 ∴  rÓÄep = 31.5 k¡du ∴        62 80
3 14

.

.
 = d

 ∴   ìepk = 2 × 31.5 = 63 k¡du ∴            20 = d

∴ ìepk = 20 k¡du 

Dv$p. 5.	 A¡L$ hsy®mpL$pf S>Áep_u rÓÄep 7.7 duV$f R>¡. s¡ S>Áep_¡ L$p„V¡$fu spf_u hpX$_p„ 3 a¡fu L$fhp dpV¡$ 
v$f duV$f_p 50 ê$r`ep âdpZ¡ L¡$V$gp¡ MQ® Aphi¡ ?

DL¡$g :	 hsy®mpL$pf S>Áep_p¡ `qfO	= 2πr = 2 × 22
7

 × 7.7 = 48.4

A¡L$ a¡fp dpV¡$ Å¡Csp spf_u g„bpC = 48.4 du.
A¡L$ a¡fp dpV¡$ spf_u hpX$_p¡ MQ®	 = spf_u g„bpC × v$f duV$f_p¡ cph 

= 48.4 × 50
= 2420 ê$r`ep  

∴ ÓZ a¡fp dpV¡$ S>ê$fu spf_u hpX$_p¡ MQ® = 3 × 2420 = 7260 ê$r`ep
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kÅsue fpri_p¡ NyZp¡Ñf ip¡^su hMs¡ s¡_p 
A¡L$dp¡ kdp_ lp¡hp Å¡CA¡.

22 qL$du. =  22 × 1000 = 22000 duV$f 

A B
A B

A B

Dv$p. 6.	 A¡L$ bk_p `¥X$p„_p¡ ìepk 0.7 du. R>¡.  
		  b¡ Npd hÃQ¡_y„ 22 qL$du A„sf `|Z® 
		  L$fhp dpV¡$ `¥X$p„_p L¡$V$gp Ap„V$p \i¡ ? 

DL¡$g :	 `¥X$p„_p¡ `qfO	 = πd  

				    = 22
7

 × 0.7 

		   		  = 2.2 du.
		
A¡V$g¡ L¡$, 2.2 duV$f A„sf L$`pe R>¡, Ðepf¡ `¥X$p_y„ A¡L$ Q½$f `|Z® \pe R>¡.  (1 Ap„V$p¡ = 1 `qfO) 

		  `¥X$p„_p Ly$g Ap„V$p = A„sf

`qfO
 = 

22000 
2.2

 = 220000
22

 = 10000

	 22 qL$du. A„sf `|fy„ L$fhp bk_p `¥X$p„_p 10,000 Ap„V$p \i¡. 

dlphfpk„N°l 42
1.	 _uQ¡_p¡ L$p¡W$p¡ `|Z® L$fp¡. 

A.¾$. rÓÄep (r) ìepk (d) `qfO (c)

(i) 7 k¡du ......... .........

(ii) ......... 28 k¡du .........

(iii) ......... ......... 616 k¡du

(iv) ......... ......... 72.6 k¡du

2.	 A¡L$ hsy®m_p¡ `qfO 176 k¡du R>¡. sp¡ s¡_u rÓÄep ip¡^p¡. 

3.	 A¡L$ hsy®mpL$pf bNuQp_u rÓÄep 56 duV$f R>¡. bpN_u afs¡ hpX$ L$fhp spf_p Qpf a¡fp L$fhp v$f duV$f_p 
40 ê$r`ep âdpZ¡ L¡$V$gp¡ MQ® \i¡ ? 

4.	 A¡L$ bmv$NpX$p_p `¥X$p„_p¡ ìepk 1.4 duV$f R>¡. 1.1 qL$gp¡duV$f A„sf L$`psp„ bmv$NpX$p_y„ `¥Xy„$ L¡$V$gp ApV$p„ 
afi¡?

epv$ L$fuA¡

hsy®m Qp` (Arc of the circle)
bpSy>dp„ A¡L$ àgp[õV$L$_u hsy®mpL$pf b„NX$u bsphu 
R>¡. ^pfp¡L¡$ b„NX$u A A_¡ B tbvy$ `pk¡\u s|V$u NC, 
sp¡ rQÓ_u b„NX$u_p v$f¡L$ Vy$L$X$p_¡ hsy®m_p k„v$c®dp„ 
iy„ L$l¡ R>¡?
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ÅZu gCA¡

	 bpSy>_u ApL©$rsdp„ Æhp AB _¡ gu^¡ hsy®m_p b¡ 
cpN \ep R>¡. s¡dp„\u Qp` AXB _p_p¡ R>¡, s¡_¡ gOyQp` 
L$l¡hpe R>¡. gOyQp` AXB _¡ "Qp` AB' A¡d `Z gMu 
iL$pe R>¡. A_¡ Qp` AYB dp¡V$p¡ R>¡. s¡_¡ NyfyQp` L$l¡hpe 
R>¡. 

	 S>¡ b¡ hsy®mQp`_p A„Ðetbvy$ kpdpÞe lp¡e R>¡ A_¡  
s¡ b¡ hsy®mQp` dmu_¡ A¡L$ `|Z® hsy®m b_sy„ lp¡e sp¡ 
s¡ Qp` A¡L$buÅ_p k„NsQp` lp¡e R>¡. Al] Qp` AYB 
A_¡ Qp` AXB A¡L$buÅ_p k„NsQp` R>¡.

	 bpSy>_u ApL©$rsdp„ Æhp RT hsy®m_p¡ ìepk R>¡. 
ìepk_¡ gu^¡ hsy®m_p b„_¡ Qp` kfMp b_¡ R>¡. s¡_¡ 
A^®hsy®mQp` L$l¡ R>¡. s¡ Ýep_dp„ fpMp¡. 

A B

X

Y

Y

R T

X

O

A
Z

B

L¡$ÞÖue L$p¡Z A_¡ Qp`_y„ dp` (Central angle and Measure of an arc)

bpSy>_u ApL©$rsdp„, hsy®m_y„ L¡$ÞÖ "O', ∠AOB _y„ 
rifp¡tbvy$ R>¡. hsy®m_y„ L¡$ÞÖ, S>¡ M|Zp_y„ rifp¡tbvy$ lp¡e R>¡ 
s¡ M|Zp_¡ L¡$ÞÖueL$p¡Z L$l¡ R>¡. ApL©$rsdp„ ∠AOB, Qp` 
AZB kp\¡ k„b„r^s L¡$ÞÖueL$p¡Z R>¡. Qp`¡ L¡$ÞÖ kp\¡ L$f¡gp„ 
L¡$ÞÖueL$p¡Z_y„ dp` A¡ S> Qp`_y„ dp` dp_hpdp„ Aph¡ R>¡. 
�	gOyQp`_y„ dp` 
	 gOyQp`_p L¡$ÞÖueL$p¡Z_y„ dp` A¡ S> s¡ gOyQp`_y„ dp` R>¡. 
	 s¡d dp_hpdp„ Aph¡ R>¡. 
	 bpSy>_u ApL©$rsdp„ ∠AOQ Ap L¡$ÞÖueL$p¡Z_y„ dp` 70° R>¡.

∴	 gOyQp` AYQ _y„ dp` `Z 70° R>¡.  
∴ m(Qp` AYQ) = 70° A¡d gMpe R>¡.

�	NyfyQp`_y„ dp` 
	 NyfyQp`_y„ dp` = 360°- k„Ns gOyQp`_y„ dp` 
	 ∴	 ApL©$rsdp„ NyfyQp` AXQ _y„ dp` 
	 360° - 70° = 290° R>¡.

A

O Q

Y

X

 70°

A

O Q

Y
X

 290°
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A B

Y

X

O A

Geogebra Software _p¡ D`ep¡N L$fu_¡ L¡$ÞÖueL$p¡Z A_¡ Qp`_p Sy>v$pSy>v$p dp`_p¡ 
klk„b„^  move option _p D`ep¡N Üpfp QL$pku Sy>Ap¡. 

ICT Tools or Links

qqq 

P
X

Q R

Y

O

�	hsy®m_y„ dp` (Measure of circle)
	 ApL©$rsdp„ v$ip®ìepâdpZ¡ hsy®m_u rÓÄep OA 

OqX$epm_p L$p„V$p_u rhfyÙ qv$ipdp„ `|Z®L$p¡Zdp„\u 
af¡ R>¡ Ðepf¡ M|Zp¡ 360° dp`_p¡ \pe R>¡. s¡_p¡ 
A R>¡X$p¡ A¡L$ hsy®m `|fy„ L$f¡ R>¡. hsy®m_¡  Lf¡gp¡ 
L¡$ÞÖueL$p¡Z 360° R>¡. 

	\  `|Z® hsy®m_y„ dp` 360° R>¡. 

�	A^®hsy®m Qp`_y„ dp`
	 lh¡, ApL©$rs D`f\u A^®hs®ym Qp` AXB A_¡ 
A^®hs®ym Qp` AYB _p dp` _½$u L$fp¡. 

Ap d_¡ kdÅey„.

�	gOyQp`_y„ dp` s¡_p k„„b„r^s L¡$ÞÖueL$p¡Z_p dp` S>¡V$gy„ lp¡e R>¡. 
�	NyfyQp`_y„ dp` = 360° - k„Ns gOyQp`_y„ dp` 
�	A^®hs®ym Qp`_y„ dp` 180° lp¡e R>¡. 

dlphfpk„N°l 43

1.	 kpQp¡ `ep®e `k„v$ L$fp¡. 
	 Å¡ ‘O’ L¡$ÞÖhpmp hsy®mdp„ Qp` AXB A_¡ Qp` AYB A¡L$buÅ_p k„NsQp` lp¡e A_¡ 
	 m(Qp` AXB) = 120° lp¡e sp¡ m(Qp` AYB) = L¡$V$gy„ ?
	 (i) 140°    (ii) 60°    (iii) 240°    (iv) 160°

2.	 ‘O’ L¡$ÞÖhpmp hsy®mdp„ L¡$V$gp„L$ Qp` v$ip®ìep R>¡. s¡dp„\u  
	 hsy®m_p gOyQp`, NyfyQp` A_¡ A^®hsy®m Qp`_p _pd gMp¡. 

3.	 O L¡$ÞÖhpmp hsy®mdp„ gOyQp` PXQ _y„ dp` 110° R>¡, sp¡ NyfyQp` PYQ _y„ dp` ip¡^p¡.  
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12 `qfrdrs A_¡ n¡Óam 

epv$ L$fuA¡

`qfrdrs (Perimeter)

b„^ ApL©$rs_u b^u bpSy>_u g„bpC_p¡ kfhpmp¡ A¡V$g¡ s¡ ApL©$rs_u "`qfrdrs'. 
blzL$p¡Z_u `qfrdrs = s¡_u b^u bpSy>_u g„bpC_p¡ kfhpmp¡. 

∴	 Qp¡fk_u `qfrdrs = 4 × bpSy> g„bQp¡fk_u `qfrdrs = 2 g„bpC + 2 `lp¡mpC 
a bpSy>hpmp Qp¡fk_u `qfrdrs  = 4a g„bpC l A_¡ `lp¡mpC b g¡sp„ g„bQp¡fk_u `qfrdrs = 2l + 2b

Dv$p.	 A¡L$ g„bQp¡fk_u `qfrdrs 64 k¡du R>¡. s¡_u 
g„bpC 17 k¡du lp¡e, sp¡ `lp¡mpC L¡$V$gu li¡?

DL¡$g : g„bQp¡fk_u `lp¡mpC x k¡du ^pfuA¡.                
		 2 g„bpC + 2 `lp¡mpC = `qfrdrs 
		 2 (g„bpC + `lp¡mpC) = 64
		∴  2 (17 + x) = 64

∴ 2 17

2

+( )x = 64

2

∴  17 + x = 32 
 ∴      x = 15

 ∴ g„bQp¡fk_u `lp¡mpC 15 k¡du R>¡. 

Dv$p.	 g„bpC 28 k¡du A_¡ `lp¡mpC 20 k¡du hpmp 
A¡L$ g„bQp¡fk_u `qfrdrs A¡L$ Qp¡fk_u 
`qfrdrs S>¡V$gu R>¡. sp¡ s¡ Qp¡fk_u bpSy>_y„ 
dp` L¡$V$gy„ ?

DL¡$g : g„bQp¡fk_u `qfrdrs = 2 (g„bpC + `lp¡mpC) 
 = 2 (28 + 20)
 = 96

Qp¡fk_u bpSy> a lp¡e sp¡  4a = 96

Qp¡fk_u `qfrdrs = 96
 ∴  4a = 96
  ∴   a = =

96

4
24

  ∴   	Qp¡fk_u bpSy> 24 k¡du R>¡. 

10 du

15
 d

u

5 du

15
 d

u

dlphfpk„N°l 44
1. A¡L$ g„bQp¡fk_u g„bpC A_¡ `lp¡mpC bdZu L$fuA¡, sp¡ s¡ g„bQp¡fk_u `qfrdrs, d|m g„bQp¡fk_u

`qfrdrs_p„ L¡$V$gp NZu \i¡ ?
2. A¡L$ Qp¡fk_u bpSy> ÓZ NZu L$fuA¡ sp¡ s¡_u `qfrdrs,

d|m Qp¡fk_u `qfrdrs_p L¡$V$gu NZu \i¡?

3. bpSy>dp„ d¡v$p__u ApL©$rs Ap`¡gu R>¡. s¡dp„ bpSy>_u
g„bpC_p dp` Ap`¡gp„ R>¡. s¡_p `f\u d¡v$p__u `qfrdrs
ip¡^p¡.

4. A¡L$ duV$f g„bpC_p Qp¡fkpL©$rs L$p`X$dp„\u Qpf kfMp ApL$pf_p
ê$dpg b_pìep. v$f¡L$ ê$dpg_u Qpf¡ bpSy>A¡ g¸k gNpX$hp dpV¡$ L¡$V$gu
gp„bu g¸k Å¡Ci¡ ?
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100 k¡du = 1 du

25 k¡du = 
25

100  du

epv$ L$fuA¡

n¡Óam (Area)

� Qp¡fk_y„ n¡Óam = bpSy> × bpSy> = (bpSy>)2

� g„bQp¡fk_y„ n¡Óam = g„bpC × `lp¡mpC = l × b
n¡Óam dp`hp_p¡ A¡L$d Qp¡fk duV$f, Qp¡fk k¡du, Qp¡fk qL$du hN¡f¡ R>¡.

L©$rs I
	 Mp¡-Mp¡, L$bÍ$u_u fds_p d¡v$p_p¡, V¡$r_k L$p¸V®$, b¸X$tdV$_ L$p¸V®$ `¥L$u i¼e lp¡e s¡_u g„bpC, `lp¡mpC 
dp`u_¡ s¡_y„ n¡Óam A_¡ `qfrdrs ip¡^p¡. 

L©$rs II
Ar_ê$Ù_p Of_u qv$hpg_¡ f„N L$fhp_p¡ R>¡. qv$hpg_u g„bpC 7 duV$f A_¡ KQpC 5 duV$f R>¡.    

f„NpfpA¡ qv$hpg_¡ f„N L$fu Ap`hp_p¡ v$f ârs Qp¡fk duV$f¡ 120 ê$r`ep L$üp¡. sp¡ s¡Z¡ f„Npfp_¡ L¡$V$gp 
ê$r`ep Ap`hp `X¡$?  s¡ _½$u L$fp¡. 

Dv$p. A¡L$ 40 duV$f gp„bp A_¡ 30 duV$f 
`lp¡mp g„bQp¡fk bNuQp_u A„v$f_u bpSy>A¡ 
Qpf¡ L$p¡f 2 duV$f `lp¡mp¡ fõsp¡  b_phhp¡ 
R>¡. s¡ fõsp `f 25 k¡du × 20 k¡du_p 
dp`_u gpv$u b¡kpX$hu R>¡ sp¡ Aphu L¡$V$gu 
gpv$u Å¡Ci¡? 

gpv$u b¡kpX$hp_u S>Áep_y„ n¡Óam ip¡^uA¡. 

bNuQp_y„ n¡Óam = 40 × 30 = 1200 Qp¡.duV$f

	 fõsp¡ R>p¡X$u_¡ A„v$f_p bNuQp_y„ n¡Óam = 36 × 26 = 936 Qp¡.du.

∴	 gpv$u b¡kpX$hp_p„ cpN_y„ n¡Óam = 1200 - 936 = 264 Qp¡.du.

v$f¡L$ gpv$u_y„ n¡Óam  = 
25

100 × 
20

100  = 
1

20  Qp¡.du.

A¡L$ gpv$u_y„ n¡Óam 
1

20  Qp¡.du. sp¡ 264 Qp¡.du.S>Áep dpV¡$ gpv$u_u k„¿ep ip¡^uA¡.

gpv$u_u k„¿ep  =			

= 264 ÷ 
1

20

= 264 × 20 = 5280
A¡V$g¡ S> 5280 gpv$u Å¡Ci¡.

S>Áep_y„ Ly$g n¡Óam

A¡L$ gpv$u_y„ n¡Óam

2

2

40

30

du

du

du

du
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Dv$p. 	 A¡L$ g„bQp¡fk ApL$pf_p d¡v$p__u g„bpC 65 du.A_¡ `lp¡mpC 30 duV$f R>¡. Ap d¡v$p__u afs¡ 
blpf\u Qpf¡ bpSy> 1.5 duV$f `lp¡mp¡ fõsp¡ R>¡. sp¡ s¡ fõsp_y„ n¡Óam ip¡^p¡. 

DL¡$g : d¡v$p__p¡ ApL$pf g„bQp¡fk R>¡. 

^pfp¡ L¡$, ApL©$rsdp„  ABCD d¡v$p_ R>¡. s¡_u afs¡ 1.5 duV$f 
`lp¡mp¡ fõsp¡ b_phhp_p¡ R>¡. 

 ABCD d¡v$p_ R>¡. s¡_u Qpf¡ sfa 1.5 duV$f A„sf R>p¡X$u v$u^p 
`R>u  PQRS g„bQp¡fk dm¡ R>¡.

g„bQp¡fk PQRS _u g„bpC = 65 + 1.5 + 1.5 = 68 duV$f

g„bQp¡fk PQRS _u `lp¡mpC = 30 + 1.5 + 1.5 = 33 duV$f
	 fõsp_y„ n¡Óam	 = g„bQp¡fk PQRS _y„ n¡Óam - g„bQp¡fk ABCD _y„ n¡Óam 

		  = 68 × 33 - 65 × 30 =  -  =  Qp¡.du.

�		D`f_p Dv$plfZdp„ fõsp_y„ n¡Óam Sy>v$u fus¡ ip¡^u iL$pi¡ L¡$ ? 

Dv$p.	 A¡L$ dp¡bpCg_u g„bpC 13 k¡du A_¡ `lp¡mpC 7 k¡du R>¡. s¡_p `f g„bQp¡fk õ¾$u_  PQRS 
ApL©$rsdp„ v$ip®ìep âdpZ¡ R>¡. sp¡ õ¾$u__y„ n¡Óam L¡$V$gy„?

DL¡$g :	 dp¡bpCg_u bpSy>\u b_¡gp¡ g„bQp¡fk ABCD ^pfuA¡, s¡_u g„bpC 13 k¡du A_¡ `lp¡mpC 7 k¡du 
R>¡. AB, BC A_¡ DC _u bpSy>\u 1.5 k¡du A„sf R>p¡X$éy„ A_¡ DA bpSy>\u 2 k¡du A„sf R>p¡X$éy„ 
sp¡ s¡\u b_sp¡ g„bQp¡fk PQRS R>¡.  

	 g„bQp¡fk PQRS _u g„bpC =  k¡du

	 g„bQp¡fk PQRS _u `lp¡mpC =  k¡du

	
õ¾$u__y„ n¡Óam = g„bQp¡fk PQRS _y„ n¡Óam = .... × .... =   Qp¡.k¡du.  

L©$rs   ः
	 Sy>v$p Sy>v$p dp`_p dp¡bpCg Sy>Ap¡ s¡_p `f b¡kpX¡$gp„ õ¾$u__y„ n¡Óam ip¡^p¡.

P Q

S R

A B

D C

30 du

65
 d

u

1.5 du

13
 k

¡d
u

7 k¡du

P Q

S R

A

B

D

C1.5 k¡du

2 k¡du

1.
5 

k
¡d

u

1.
5 

k
¡d

u

dlphfpk„N°l 45
1.	 A¡L$ Qp¡fk_u bpSy> 12 k¡du lp¡e, s¡ Qp¡fk_y„ n¡Óam ip¡^p¡. 
2.	 A¡L$ g„bQp¡fk_u g„bpC 15 k¡du A_¡ `lp¡mpC 5 k¡du lp¡e s¡ g„bQp¡fk_y„ n¡Óam ip¡^p¡. 
3.	 A¡L$ g„bQp¡fk_y„ n¡Óam 102 Qp¡.k¡du R>¡. g„bQp¡fk_u g„bpC 17 k¡du R>¡, sp¡ g„bQp¡fk_u `qfrdrs 

L¡$V$gu ? 
4*.	A¡L$ Qp¡fk_u bpSy> ÓZ NZu L$fsp„, s¡_y„ n¡Óam, d|m Qp¡fk_p n¡Óam_p L¡$V$gp NÏ„ \i¡?

Qpgp¡, QQp® L$fuA¡
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ApL©$rs 1:  tbvy$ M, f¡M QR `f R>¡. ApL©$rs 2:  tbvy$ M, f¡M QR_u blpf R>¡. 

p p

q

q

∆PMR A_¡ ∆PMQ L$pV$L$p¡Z rÓL$p¡Zp¡ R>¡.

A(∆PQR) = A (∆PMQ)  + A(∆PMR)

= 
1

2
 × l(QM) × l(PM) + 

1

2
 × l(MR) × l(PM)

= 
1

2
 [l(QM) + l(MR)] × l(PM)

= 
1

2
 l(QR) × l(PM)

= 1
2
 × `pep¡ × KQpC

A(∆PQR) = 1
2
 × `pep¡ × KQpC

∆PMR A_¡ ∆PMQ L$pV$L$p¡Z rÓL$p¡Zp¡ R>¡.

A(∆PQR) = A(∆PMR) - A (∆PMQ)

= 
1

2
 × l(MR) × l(PM) - 

1

2
 × l(MQ) × l(PM)

= 
1

2
 [l(MR) - l(MQ)] × l(PM)

= 
1

2
 × l(QR) × l(PM)

= 1
2
 × `pep¡ × KQpC

A(∆PQR) = 1
2
 × `pep¡ × KQpC

P

Q
RM

KQpC

`pep¡

P

Q R
M

KQpC

`pep¡

L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam  (Area of right angled triangle)
L©$rs  ः	A¡L$S> dp`_p b¡ L$pV$L$p¡Z rÓL$p¡Z L$p`u gp¡. s¡_¡ ApL©$rsdp„ v$ip®ìep âdpZ¡ Å¡X$p¡. S>¡\u A¡L$ g„bQp¡fk 

b_¡ R>¡ s¡ Sy>Ap¡. rÓL$p¡Z_u L$pV$L$p¡Z b_phsu bpSy>_u g„bpC p A_¡ q R>¡. A_¡ s¡ S> g„bQp¡fk_u 
`Z bpSy>Ap¡ R>¡. ApL©$rs `f\u v$¡Mpe R>¡ L¡$, g„bQp¡fk_y„ n¡Óam = 2 × L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam

	 ∴	 2 × L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam = p × q

∴ L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam = 
p × q

 2

Ap d_¡ kdÅey„.

L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam = 
1

2
 × L$pV$L$p¡Z b_phsu bpSy>_u g„bpC_p¡ NyZpL$pf

L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu b¡ bpSy>Ap¡dp„\u A¡L$ bpSy> `pep¡ ^pfuA¡ A_¡ buÆ bpSy> s¡_u KQpC 
^pfuA¡ sp¡, 

L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam = 
1

2
 × `pep¡ × KQpC

∆ABC  L$p¡C`Z rÓL$p¡Z lp¡e sp¡ s¡_u L$p¡C`Z A¡L$ bpSy> `pep sfuL¡$ g¡hpe R>¡. `pep_u kpd¡_p rifp¡tbvy$\u
`pep D`f v$p¡f¡gp g„b_y„ dp` s¡ rÓL$pZ_u KQpC lp¡e R>¡. 

∆PQR gu^p¡. s¡ rÓL$p¡Zdp„ QR `pep¡ gu^p¡. P \u QR `pep `f PM g„b v$p¡f¡gp¡ R>¡.

ÅZu gCA¡
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rÓL$p¡Z_y„ n¡Óam = 1
2

 × `pep¡ × KQpC 

Dv$p.1.	A¡L$ L$pV$L$p¡Z rÓL$p¡Z_u L$pV$L$p¡Z b_phsu bpSy> 
3.5 k¡du A_¡ 4.2 k¡du R>¡, sp¡ s¡ rÓL$p¡Z_y„ 
n¡Óam ip¡^p¡. 

DL¡$g: 				    = 1
2

 × L$pV$L$p¡Z b_phsu 

				     bpSy>_u g„bpC_p¡ NyZpL$pf 

							      = 1
2

 × 3.5 × 4.2

							      = 7.35 Qp¡.k¡du.		   

Dv$p.2.A¡L$ rÓL$p¡Z_p¡ `pep¡ 5.6 k¡du A_¡ KQpC 
4.5 k¡du R>¡, sp¡ s¡ rÓL$p¡Z_y„ n¡Óam  
L¡$V$gy„ ? 

DL¡$g: rÓL$p¡Z_y„ n¡Óam	 = 
1

2
 × `pep¡ × KQpC

			   = 1
2

 × 5.6 × 4.5

			   = 12.6 k¡du2

	 (Qp¡k¡du _¡ k¡du2 A¡d `Z gMpe R>¡.)

dlphfpk„N°l 46

1.	 A¡L$ qv$_v$ri®L$p_p `p_p_u g„bpC 45 k¡du A_¡ `lp¡mpC 26 k¡du R>¡, sp¡ s¡ `p_p_y„ n¡Óam L¡$V$gy„ ?

2.	 A¡L$ rÓL$p¡Z_u KQpC 3.6 k¡du A_¡ `pep¡ 4.8 k¡du R>¡, sp¡ s¡ rÓL$p¡Z_„y n¡Óam L¡$V$gy„ ?

3.	 A¡L$ g„bQp¡fkpL$pf c|M„X$_u g„bpC 75.5 duV$f A_¡ `lp¡mpC 30.5 duV$f R>¡. s¡_p¡ v$f 1000 ê$r`ep 
ârsQp¡fk duV$f lp¡e, sp¡ s¡ c|M„X$_u qL„$ds L¡$V$gu \pe?

4.	 g„bQp¡fk kcpM„X$_u g„bpC 12 duV$f A_¡ `lp¡mpC 6 duV$f R>¡. Ap kcpM„X$dp„ 30 k¡du. bpSy>hpmu 
Qp¡fk gpv$u b¡kpX$hp_u R>¡; sp¡ ApMp kcpM„X$dp„ L¡$V$gu gpv$u b¡ki¡ ? s¡_¡ bv$g¡ Qp¡fk gpv$u 15 k¡du 
bpSy>hpmu gCA¡ sp¡ L¡$V$gu gpv$u b¡ki¡ ?

5.	 bpSy>_u ApL©$qsdp„ v$ip®ìep âdpZ¡_p dp`hpmp bNuQp_u `qfrdrs A_¡ 

	 n¡Óam ip¡^p¡. 

A B

CD

EF

G Hl
b

h

h

`©›$am (Surface area)
L$p¡C`Z rÓrdrse hõsy_p b^p `©›$cpNp¡_p (b^u k`pV$u_p) n¡Óamp¡_p¡ kfhpmp¡ A¡V$g¡ s¡ hõsy_„y 

`©›$am lp¡e R>¡. 

�	g„bO__y„ `©›$am : 		
			   �	g„bO__¡ R> k`pV$u lp¡e R>¡. 
			   �	v$f¡L$ k`pV$u g„bQp¡fk lp¡e R>¡. 
			   �	kpdkpd¡_u g„bQp¡fk k`pV$u_y„ n¡Óam kfMy„ lp¡e R>¡. 
			   �	g„bO__u v$f¡L$ ^pf s¡_¡ Å¡X$su AÞe b¡ ^pf_¡ g„b lp¡e R>¡.
			   �	g„bO__u ApX$u k`pV$u_u g„bpC l hX¡$ A_¡ `lp¡mpC b hX¡$ 
					    v$ip®huA¡. Ecu k`pV$u_u KQpC h hX¡$ v$ip®huA¡. 

Ap d_¡ kdÅey„.

ÅZu gCA¡

L$pV$L$p¡Z 
rÓL$p¡Z_y„ n¡Óam

du

du

du
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	 g„bQp¡fk ABCD _y„ n¡Óam = g„bQp¡fk GHEF _y„ n¡Óam = g„bpC × `lp¡mpC  = l × b
	 g„bQp¡fk ADGF _y„ n¡Óam = g„bQp¡fk BCHE _y„ n¡Óam = `lp¡mpC × KQpC  = b × h
	 g„bQp¡fk CHGD _y„ n¡Óam = g„bQp¡fk ABEF _y„ n¡Óam = g„bpC × KQpC  = l × h
		  g„bO__y„ Ly$g `©›$am 	= b^p g„bQp¡fk_p n¡Óamp¡_p¡ kfhpmp¡
		  g„bO__y„ Ly$g `©›$am	 = 2 (g„bpC × `lp¡mpC + `lp¡mpC × KQpC  + g„bpC × KQpC)
			   = 2 (l × b + b × h + l × h) = 2 (lb + bh + lh)
�	O__y„ `©›$am 

�	O__¡ 6 k`pV$u lp¡e R>¡.
�	v$f¡L$ k`pV$u Qp¡fk lp¡e R>¡. 
�	v$f¡L$ k`pV$u_y„ n¡Óam kfMy„ lp¡e R>¡. 
�	Qp¡fk_u bpSy> l ^pfuA¡.
�	O__u A¡L$ k`pV$u_y„ n¡Óam	 = Qp¡fk_y„ n¡Óam 
�	O__y„ Ly$g `©›$am  	 = 6 Qp¡fk_p n¡Óam_p¡ kfhpmp¡ 
		 = 6 × bpSy>2 

		  = 6 × l 2

Dv$p.	 g„bpC 1.5 duV$f, `lp¡mpC 1.2 duV$f A_¡ 1.3 duV$f dp`_u `sfp_u g„bO_pL$pf b„^ `¡V$u b_phhu 
	 lp¡e sp¡ s¡_¡ L¡$V$gy„ `sfy„ Å¡Ci¡ ?

DL¡$g :	 `¡V$u_u g„bpC = l = 1.5 duV$f, `lp¡mpC = b = 1.2 duV$f A_¡ KQpC = h = 1.3 duV$f 
			   `¡V$u_y„ `©›$am	 =	 2 (l × b + b × h + l × h)
				    =	 2 (1.5 × 1.2 + 1.2 × 1.3 + 1.5 × 1.3)
				    = 	2 (1.80 + 1.56 + 1.95)
				    = 	2 (5.31)
				    = 	10.62 Qp¡.du.

			   `¡V$u b_phhp Ly$g 10.62 Qp¡.du. `sfy„ Å¡Ci¡. 

Dv$p. 	 A¡L$ O_pL$pf `¡V$u_u bpSy> 0.4 du R>¡. s¡ `¡V$u_¡ blpf\u f„N L$fhp_p¡ MQ® v$f Qp¡fkduV$f¡ 50 ê$r`ep 
âdpZ¡ L¡$V$gp¡ \i¡ ?

DL¡$g :	 bpSy> = l = 0.4 duV$f
		  O__y„ Ly$g `©›$am	 =	 6 × (l)2 
			   =	 6 × (0.4)2

			   = 	6 × 0.16 = 0.96 Qp¡.du.
		  1 Qp¡du f„Nhp_p¡ MQ® 50 ê$r`ep 
∴	 0.96 Qp¡.du.f„Nhp_p¡ MQ® = 0.96 × 50
			   = 48 ê$r`ep
		  `¡V$u f„Nhphp¡ MQ® 48 ê$r`ep \i¡. 

h

b
l
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qqq

NrZs Nçds
L¡$V$guL$ ÓZ A„L$u k„¿ep A¡hu lp¡e R>¡ L¡$, 

s¡_¡ s¡_p A„L$p¡_p NyZpL$pf hX¡$ r_:i¡j cpN Åe R>¡.

Dv$p.	(i)	 175 _u k„¿ep gp¡, 1 × 7 × 5 = 35, 175
35

5=

(ii) 816 _u k„¿ep gp¡, 8 × 1 × 6 = 48, 816
48

17=

(iii) 612 _u k„¿ep gp¡, 6 × 1 × 2 = 12, 612
12

51=

Ap âdpZ¡ 135, 312, 672 `Z k„¿ep R>¡. 

Aphu buÆ L¡$V$guL$ k„¿ep ip¡^p¡. 

dlphfpk„N°l 47

1. O__u bpSy> _uQ¡ âdpZ¡ lp¡e sp¡ s¡_y„ Ly$g `©›$am ip¡^p¡.
(i) 3 k¡du   (ii) 5 k¡du    (iii) 7.2 du    (iv) 6.8 du    (v) 5.5 du

2. _uQ¡ g„bO__u g„bpC, `lp¡mpC A_¡ KQpC A_y¾$d¡ Ap`¡gu R>¡. s¡ `f\u s¡_y„ Ly$g `©›am ip¡^p¡.

(i) 12 k¡du, 10 k¡du, 5 k¡du. (ii) 5 k¡du, 3.5 k¡du, 1.4 k¡du.

(iii) 2.5 k¡du, 2 du, 2.4 du. (iv) 8 du, 5 du, 3.5 du.
3. A¡L$ dµQbpµ¼k_u g„bpC 4 k¡du, `lp¡mpC 2.5 k¡du A_¡ KQpC 1.5 k¡du R>¡. s¡ k„`|Z® dµQbpµ¼k_¡

blpf\u f„Nu_ L$pNm Qp¢V$pX$hp_p¡ R>¡, sp¡ Ly$g L¡$V$gp¡ L$pNm Å¡Ci¡ ?

4. bNuQp_p¡ k|L$p¡ L$Qfp¡ V²$p¡gudp„\u gC S>hp Y$p„L$Z hNf_u `sfp_u `¡V$u b_phhu R>¡. s¡_u g„bpC 1.5
duV$f, `lp¡mpC 1 du A_¡ KQpC 1 duV$f R>¡. s¡ dpV¡$ S>ê$fu `sfp_y„ Ly$g `©›$am L¡$V$gy„? s¡ `¡V$u A„v$f\u
A_¡ blpf\u f„Nhu R>¡, sp¡ 150 êr`e¡ v$f Qp¡fk duV$f âdpZ¡ s¡ `¡V$u f„Nhp_p¡ L¡$V$gp¡ MQ® Aphi¡ ?
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13 `pe\pNp¡fk_p¡ rkÙp„s

L$pV$L$p¡Z rÓL$p¡Z (Right angled triangle)
	 S>¡ rÓL$p¡Z_p¡ A¡L$ M|Zp¡ L$pV$L$p¡Z lp¡e R>¡, s¡ rÓL$p¡Z_¡ L$pV$L$p¡Z rÓL$p¡Z L$l¡hpe R>¡. s¡dp„ L$pV$L$p¡Z_u 
kpd¡_u bpSy>_¡ L$Z® L$l¡hpe R>¡, s¡ Ap`Z¡ ÅZuA¡ R>uA¡. 
�	_uQ¡_p L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_p _pd gMp¡. 

∆ABC _p¡ L$Z® ∆LMN _p¡ L$Z® ∆XYZ _p¡ L$Z®

`pe\pNp¡fk_p¡ rkÙp„s (Theorem of Pythagoras)
	 `pe\pNp¡fk dlp_ N°uL$ NrZsip÷u Ckhuk_ `|h£ R>Ì$u kv$udp„ \C Nep. NrZs rhjedp„ s¡d_y„ 
ep¡Nv$p_ M|b dp¡V„y$ R>¡. NrZs iuMhhp_u s¡d_u L$pb¡rges M|bS> gp¡L$râe lsu. s¡dZ¡ A_¡L$ rióep¡ s¥epf 
L$ep® lsp„.
	 L$pV$L$p¡Z rÓL$p¡Z rhi¡_p¡ A¡L$ rkÙp„s OZp„hjp£ `l¡gp\u A_¡L$ v¡$i_p gp¡L$p¡ ÅZsp lsp„. cpfs_p  
iyëhk|Ó N°„\dp„ `Z s¡ R>¡. s¡ rkÙp„s_¡ `pe\pNp¡fk¡ kp¥â\d rkÙ L$fu bspìep¡ dpV¡$ s¡_y„ _pd s¡ rkÙp„s_¡ 
Ap`hpdp„ Apìey„. 
L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z®_p¡ hN®, bpL$u_u b¡ bpSy>_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e R>¡. Ap `pe\pNp¡fk_p¡ 
rkÙp„s R>¡. 	

L©$rs   _uQ¡ L$pV$L$p¡Z rÓL$p¡Zdp„ L$Z® A_¡ L$pV$M|Zp¡ b_phsu A¡L$ c|Å_p dp` Ap`¡gp„ R>¡. Ap dp`_p rÓL$p¡Z 
sdpfu _p¡V$byL$dp„ v$p¡fp¡ A_¡ ÓuÆ bpSy>_u g„bpC dp`p¡ A_¡ `pe\pNp¡fk_p rkÙp„s QL$pku Sy>Ap¡. 

 (i)  (ii)  (iii)

A

B C

5

3

P

Q

R

6

10

A

B C

L

M

N Y

X

Z

X

Z

Y

17

15

epv$ L$fuA¡
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ÅZu gCA¡
	

	 bpSy>_u ApL©$rs D`f\u. `pe\pNp¡fk_p¡ rkÙp„s _uQ¡ âdpZ¡ 
gMpe R>¡. ∆ABC dp„ ∠B L$pV$L$p¡Z lp¡e sp¡, 
	 [l(AC)]2 = [l(AB)]2 + [l(BC)]2 
	 kpdpÞe fus¡ L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$L$p¡Z b_phsu bpSy>dp„\u 
A¡L$bpSy> `pep sfuL¡$ g¡hpe A_¡ buÆ bpSy> KQpC sfuL¡$ g¡hpe R>¡.  
s¡\u Ap rkÙp„s (L$Z®)2 = (`pep¡)2 + (KQpC)2 Apd gMpe R>¡.

	 `pe\pNp¡fk_p rkÙp„s_p¡ spmp¡ d¡mhhp _uQ¡_u L©$rs L$fp¡.
L©$rs   	 A¡L$ L$pX®$`¡`fdp„\u kfMp dp`_p 8 L$pV$L$p¡Z rÓL$p¡Z L$p`p¡.
		  s¡_u bpSy>Ap¡_u g„bpC_p dp` L$p¡C`Z gC iL$pe.
		  s¡ rÓL$p¡Zp¡_p¡ L$Z® "a' A¡L$d, L$pV$L$p¡Z b_phsu 
		  bpSy> "b' A¡L$d A_¡ "c' A¡L$d R>¡, A¡d ^pfuA¡.

		  s¡ v$f¡L$ rÓL$p¡Z_y„ n¡Óam 
bc

2
 \i¡ s¡ Ýep_dp„ gp¡.

	 lh¡ buÅ QpV®$ `¡`f `f (b + c) A¡L$d bpSy>hpmp b¡ Qp¡fk `¡[Þkg\u v$p¡fp¡. ApL©$rsdp„ v$ip®ìep  
âdpZ¡ `l¡gp„ L$p`¡gp 8 rÓL$p¡Zp¡dp„\u 4 rÓL$p¡Z Qp¡fk ABCD dp„ d|L$p¡ A_¡ bpL$u_p 4 rÓL$p¡Z ApL©$rsdp„ 
v$ip®ìep âdpZ¡ Qp¡fk PQRS dp„ d|L$p¡. rÓL$p¡Zp¡\u Y„$L$pe¡gp¡ cpN f¡Mp„qL$s L$fp¡. 

		  ApL©$rs (i) 		     ApL©$rs (ii)

	 ApL©$rsAp¡_y„ r_funZ L$fp¡. ApL©$rs (i) dp„ Mpgu S>Áepdp„ S>¡_u bpSy> "a' R>¡. s¡hp¡ Qp¡fk b_¡ R>¡. 
ApL©$rs (ii) dp„ Mpgu S>Áepdp„ "b' A_¡ "c' bpSy>hpmp b¡ Qp¡fk b_¡ R>¡. 

b„_¡ Qp¡fkdp„ f¡Mp„qL$s L$f¡gp¡ cpN kfMp¡ A¡V$g¡ Qpf L$pV$L$p¡Z rÓL$p¡Zp¡_p n¡Óam S>¡V$gp¡ R>¡.
	 ApL©$rs (i) dp„ Qp¡fk ABCD _y„ n¡Óam	 = a2 + 4 × L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam

				    = a2 + 4 × 
1

2  bc

				    = a2 + 2bc

A

B C

JQpC

`pep¡ 

L$Z® 

a

b

c

A B

CD

a a

a a

b

b

b

b

c

c

c

P Q

S R

b

b

b

b c

c

c

c

c
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	 ApL©$rs (ii) dp„ Qp¡fk PQRS _y„ n¡Óam	  = b2 + c2 + 4 × L$pV$L$p¡Z rÓL$p¡Z_y„ n¡Óam

				    = b2 + c2 + 4 × 
1

2  bc

				    = b2 + c2 + 2bc

			   Qp¡fk ABCD _y„ n¡Óam 	 = Qp¡fk PQRS _y„ n¡Óam
			   ∴	 a2 + 2bc 	 = b2 + c2 + 2bc

				           ∴ a2 = b2 + c2

Qpgp¡, QQp® L$fuA¡

�	 	ApL©$rs (i) dp„ "a' bpSy>hpmp QsyóL$p¡Z_p¡ v$f¡L$ M|Zp¡ L$pV$L$p¡Z R>¡, s¡ L$p¡Zdp`L$\u dpàep hNf _½$u 
L$fu iL$pe L¡$?

L©$rs   	 A¡L$ L$pX®$`¡`f D`f 3 k¡du, 4 k¡du A_¡ 5 k¡du_p 
dp`_p¡ A¡L$ L$pV$L$p¡Z rÓL$p¡Z v$p¡fp¡. v$f¡L$ bpSy>`f 
Qp¡fk_u fQ_p L$fp¡. v$f¡L$ Qp¡fk_y„ n¡Óam ip¡^u_¡ 
`pe\pNp¡fk_p¡ rkÙp„s QL$pkp¡. 

	 	 `pe\pNp¡fk_p¡ rkÙp„s hp`fu_¡ L$pV$L$p¡Z rÓL$p¡Z_u L$p¡C`Z b¡ bpSy> Ap`¡gu lp¡e Ðepf¡ ÓuÆ 
bpSy> ip¡^hu.

Dv$p.	 ∆ABC dp„ ∠C = 90°, l(AC) = 5 k¡du A_¡ l(BC) = 12 k¡du, sp¡ l(AB) = L¡$V$gu ? 
DL¡$g :  	 L$pV$L$p¡Z rÓL$p¡Z ABC dp„ ∠C = 90° R>¡ dpV¡$ bpSy> AB L$Z® R>¡. `pe\pNp¡fk rkÙp„s A_ykpf,
	 l(AB)2 	= l(AC)2 + l(BC)2

		  = 52 + 122

		  = 25 + 144
	 ∴ l(AB)2 	 = 169
	 ∴ l(AB)2 	 = 132

	 ∴ l(AB) 	 = 13		

	 ∴ f¡M AB _u g„bpC = 13 k¡du. 

B

C A

12

5

A

B C



90

L
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24

x
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F
8

x
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dlphfpk„N°l 48
1.	 _uQ¡_u ApL©$rsAp¡ Sy>Ap¡ A_¡ "x' _u qL„$ds ip¡^p¡.

		          (i) 	 (ii)	 (iii)
2.	 L$pV$L$p¡Z ∆PQR dp„ ∠P = 90° Å¡ l(PQ) = 24 k¡du A_¡ l(PR) = 10 k¡du, sp¡ f¡M QR _u 

g„bpC ip¡^p¡. 
3.	 L$pV$L$p¡Z ∆LMN dp„ ∠M = 90° Å¡ l(LM) = 12 k¡du A_¡ l(LN) = 20 k¡du, sp¡ f¡M MN _u 

g„bpC ip¡^p¡. 
4.	 15 du gp„bu A¡L$ kuX$u S>du_\u 9 duV$f_u KQpCA¡ A¡L$ bpfu ky^u `lp¢Q¡ R>¡, sp¡ v$uhpg_p¡ `pep¡ 

A_¡ kuX$u_p R>¡X$p hÃQ¡_y„ A„sf ip¡^p¡. 

ÅZu gCA¡

	 âpL©$rsL$ k„¿ep_p rÓL|V$p¡dp„ Å¡ dp¡V$u k„¿ep_p¡ hN® AÞe b¡ k„¿ep_p hNp£_p kfhpmp S>¡V$gp¡ lp¡e sp¡ 
s¡_¡ `pe\pNp¡fk_p¡ rÓL|$V$ L$l¡ R>¡. S>¡ rÓL$p¡Zp¡_u bpSy>_u g„bpC Aphp rÓL|$V$_u k„¿ep Üpfp v$ip®hu iL$pe s¡ 
rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z lp¡e R>¡. 
Dv$p.	(7,24,25) _uQ¡_u ÓZ k„¿ep `pe\pNp¡fk_p¡ rÓL|$V$ R>¡ L¡$ ?
			  7, 24, 25 v$f¡L$ k„¿ep_p¡ hN® L$fuA¡. 
			  72 = 49, 242 = 576, 252 = 625
	 	 ∴ 49 + 576 = 625
	 	 ∴ 72 +242 = 252

		  ∴ 7, 24 A_¡ 25 `pe\pNp¡fk_p¡ rÓL|$V$ R>¡. 

	 D`¾$d : 1 \u 50 k„¿ep kd|l_u k„¿ep Sy>Ap¡ A_¡ s¡dp„\u `pe\pNp¡fk_p rÓL|$V$ ip¡^p¡.

dlphfpk„N°l 49
1.	 _uQ¡ L¡$V$gp„L$ rÓL|$V$p¡ Ap`¡gp R>¡, s¡dp„\u `pe\pNp¡fk_p rÓL|$V$p¡ L$ep R>¡, s¡ _½$u L$fp¡. 
	 (i) 3, 4, 5 	 (ii) 2, 4, 5
	 (iii) 4, 5, 6	 (iv) 2, 6, 7
	 (v) 9, 40, 41	 (vi) 4, 7, 8
2.	 _uQ¡ L¡$V$gp„L$ rÓL$p¡Z_u bpS| Ap`¡gu R>¡, s¡_p `f\u L$ep rÓL$p¡Z L$pV$L$p¡Z rÓL$p¡Z R>¡, s¡ Ap¡mMp¡. 
	 (i) 8, 15, 17 	 (ii) 11, 12, 15 	 (iii) 11, 60, 61	 (iv) 1.5, 1.6, 1.7
	 (v) 40, 20, 30 			                

qqq
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14

bpSy>_u ApL©$rsdp„ g„bQp¡fk ABCD bsph¡g R>¡. Ap g„bQp¡fk_u 
g„bpC y A¡L$d R>¡ A_¡ `lp¡mpC (2x) A¡L$d R>¡. Ap g„bQp¡fkpL$pf 
V|$L$X$pdp„\u x A¡L$d bpSy>hpmp¡ Qp¡fk L$p`u gu^p¡. R>pep„qL$s cpN_y„ 
n¡Óam ip¡^hp dpV¡$ b¥rS>L$ fpri `f_u q¾$ep_p¡ D`ep¡N L$fu iL$pe.
g„bQp¡fk ABCD _y„ n¡Óam A¡ A(  ABCD) Apd gMuA¡.

R>pep„qL$s cpN_y„ n¡Óam = A(  ABCD) - A(  MNCP)	= 2xy - x2

R>pep„qL$s cpN_y„ n¡Óam = A(  ASPD) + A(  SBNM)	 = (y - x) × 2x + x2

= 2xy - 2x2 + x2

= 2xy - x2

ÅZu gCA¡

hN®-rhõsfZ
b¥rS>L$ fpri_p¡ NyZpL$pf L$fu_¡ d¡mh¡gu fpri s¡ NyZpL$pf_y„ rhõsfZ lp¡e R>¡. Qp¡½$k âL$pf_u fpri_y„ 

rhõsfZ sfs gMu iL$pe dpV¡$ k|Óp¡ b_phpe R>¡. s¡dp„\u L¡$V$gp„L$ k|Óp¡ Ap`Z¡ Å¡CA¡. 
�	bpSy>_u ApL©$rsdp„  PQRS R>¡. Ap 

Qp¡fk_u bpSy> (x + y) R>¡. 

∴ A (  PQRS) = (x + y)2

Qp¡fk PQRS I, II, III, IV g„bQp¡fkdp„      
rhcpÆs \e¡gp¡ R>¡. 
Qp¡fk PQRS _y„ n¡Óam g„bQp¡fk I, II, III, 
IV _p n¡Óamp¡_p¡ kfhpmp¡ R>¡. 

∴ A (  PQRS) = A (g„bQp¡fk I) + A (g„bQp¡fk II) + A (g„bQp¡fk III) + A (g„bQp¡fk IV)
(x + y)2 = x2 + xy + xy + y2 = x2 + 2xy + y2

∴ (x + y)2 = x2 + 2xy + y2

lh¡ (x + y)2 Ap b¥rS>L$ fpri_p¡ NyZpL$pf L$fuA¡. 
(x + y) (x + y) = x (x + y) + y (x + y)

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

(x + y) Ap qÜ`v$u_p¡ hN® L$fu_¡ d¡mh¡gu b¥rS>L$ fpri, A_¡ n¡Óamp¡_p kfhpmp D`f\u dm¡gu fpri 
bÞ_¡ kdp_ R>¡. 
∴	 (x + y)2 = x2 + 2xy + y2 A¡ qÜ`v$ fpri_p hN® - rhõsfZ_y„ k|Ó R>¡. 

P

S

Q

R
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III

x

x
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x
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y
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b¥rS>L$ k|Óp¡ - hN® rhõsfZ
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L©$rs II bpSy>_u ApL©$rsdp„ PQRS "a' bpSy>hpmp¡ Qp¡fk R>¡. s¡_y„ 4 g„bQp¡fkdp„ rhcpS>_ L$f¡gy„ R>¡. 
S>¡d L¡$ (a - b) bpSy>hpmp¡ Qp¡fk, b bpSy>hpmp¡ Qp¡fk A_¡ (a - b) A_¡ b bpSy>hpmp 2 g„bQp¡fk. 
 A (Qp¡fk I) + A (g„bQp¡fk II) + A (g„bQp¡fk III) + A (Qp¡fk IV) = A (  PQRS)
	 (a - b)2 + (a - b) b + (a - b) b + b2 = a2

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

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

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

	 b¥rS>L$ fpriAp¡_p¡ NyZpL$pf L$fu_¡ k|Ó b_phuA¡. 
	 (a - b)2	 = (a - b) × (a - b)
		       	 = a (a - b) - b (a - b)
		  	 = a2  - ab - ab + b2

			   = a2 - 2ab + b2

Ap d_¡ kdÅey„.

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

hN®-rhõsfZ k|Óp¡dp„ a A_¡ b dpV¡$ L$p¡C`Z k„¿ep gCA¡ sp¡ s¡_p¡ spmp¡ d¡mhu iL$pe R>¡.
S>¡d L¡$ a = 5, b = 3 gCA¡ sp¡

P

S

Q

R

IV

III

III

a

a-b b

(a + b)2  = (5 + 3)2 = 82 = 64
a2 + 2ab + b2 = 52 + 2 × 5 × 3 + 32

			         = 25 + 30 + 9 = 64

(a - b)2  = (5 - 3)2 = 22 = 4
a2 - 2ab + b2 = 52 - 2 × 5 × 3 + 32

			         = 25 - 30 + 9 = 4 

_uQ¡_u qL„$ds gC_¡ hN® rhõsfZ k|Óp¡ QL$pkp¡.

	 (i) a = - 7 , b = 8	 (ii) a = 11 , b = 3	 (iii) a = 2.5 , b = 1.2
rhõsfZ L$fp¡. 
Dv$p.   (2x + 3y)2		  Dv$p. 	 (5x - 4)2    	

		
= (2x)2  + 2(2x) × (3y) + (3y)2			   = (5x)2 - 2(5x) × (4) + 42

		  = 4x2  + 12xy + 9y2				    = 25x2 - 40x + 16
Dv$p.	   (51)2 		  Dv$p.	 (98)2	

		  = (50 + 1)2				    = (100 - 2)2

		  = 502 + 2 × 50 × 1 + 1 × 1  			   = 1002 - 2 × 100 × 2 + 22

	  	 = 2500 + 100 + 1				    = 10000 - 400 + 4 
	  	 = 2601				    = 9604
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* (a + b)  (a - b) _p¡ rhõsfZ 
	 (a + b) (a - b)	 = (a + b) × (a - b)
			   = a (a - b) + b (a - b)
			   = a2 - ab + ba - b2

			   = a2 - b2

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

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

ÅZu gCA¡

Ap d_¡ kdÅey„.

dlphfpk„N°l 50
1.	 rhõsfZ L$fp¡. 

		 (i) (5a + 6b)2	 (ii) a b

2 3

2

+





  	 (iii) (2p - 3q)2	 (iv) x

x
−








2
2

		 (v) (ax + by)2	 (vi) (7m - 4)2	 (vii) x +






1

2

2

	 (viii) a
a

−






1

2

2.	 (8 - 1

x
) Ap qÜ`v$ fpri_p¡ hN® _uQ¡_pdp„\u ¼ep¡ ? ep¡Áe `ep®e gMp¡. 

	 (i) 64 - 12x
	 (ii) 64 + 12x

	 (iii) 64 - 16
x

 + 
1
2x

	 (iv) 64 + 16
x

 + 
1
2x

3.	 m2n2 + 14mnpq + 49p2q2 Ap _uQ¡_pdp„\u L$C fpri_y„ hN®-rhõsfZ R>¡?

	 (i) (m + n) (p + q)	 (ii) (mn - pq)	 (iii) (7mn + pq)	 (iv) (mn + 7pq)

4.	 rhõsfZ k|Ó_p¡ D`ep¡N L$fu_¡ qL„$ds ip¡^p¡.
	 (i) (997)2	 (ii) (102)2	 (iii) (97)2	 (iv) (1005)2

Dv$p.  (3x + 4y) (3x - 4y) = (3x)2 - (4y)2 = 9x2 - 16y2

Dv$p. 102 × 98 = (100 + 2) (100 - 2) = (100)2 - (2)2 = 10000 - 4 = 9996	

dlphfpk„N°l 51
1.	 rhõsfZ k|Ó_p¡ D`ep¡N L$fu_¡ _uQ¡_p NyZpL$pf gMp¡. 
	 (i) (x + y) (x - y)	 (ii) (3x - 5) (3x + 5)

	 (iii) (a + 6) (a - 6)	 (iv) x

5
6+






  x

5
6−








2.	 rhõsfZ k|Ó_p¡ D`ep¡N L$fu_¡ _uQ¡_p_u qL„$ds ip¡^p¡. 
	 (i) 502 × 498        (ii) 97 × 103        (iii) 54 × 46        (iv) 98 × 102
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ÅZu gCA¡

b¥rS>L$ fpri_p Aheh `pX$hp.
	 Ap`Z¡ `|Z®k„¿ep_p Ahehp¡ `pX$sp iu¿ep R>uA¡. lh¡ b¥rS>L$ fpri_p Ahehp¡ `pX$hp_u q¾$ep Å¡CA¡. 
`l¡gp A¡L$`v$ fpri_p Aheh `pX$uA¡. 
		  15 = 3 × 5 A¡V$g¡ 3 A_¡ 5 A¡ 15 _p Aheh R>¡.
s¡dS> 	3x = 3 × x A¡V$g¡ 3 A_¡ x A¡ 3x _p Aheh R>¡.
		  5t2  Ap fpri Sy>Ap¡. 5t2 = 5 × t2 = 5 × t × t 
		  1, 5, t, t2, 5t, 5t2  Ap b^p 5t2 _p Aheh R>¡. 
		  6 ab2 = 2 × 3 × a × b × b
	 A¡L$`v$ fpri_p Aheh `pX$su hMs¡ `l¡gp klNyZL$_p Aheh `pX$hp, `R>u Qg cpN_p Aheh 
`pX$hp. 

dlphfpk„N°l 52
¤	_uQ¡_p fpri_p b^p Aheh R|>V$p `pX$u_¡ s¡ fpri Ahehp¡_p NyZpL$pf_p ê$`dp„ gMp¡. 
	 (i) 201 a3 b2  (ii) 91 xyt2  (iii) 24 a2 b2  (iv) tr2s3

ÅZu gCA¡

qÜ`v$ fpri_p Aheh `pX$hp. 
		 4xy + 8xy2  Ap qÜ`v$ fpri_p v$f¡L$ `v$_p 4 x A_¡ y Aheh R>¡. 
∴	 4xy + 8xy2 = 4(xy + 2xy2) = 4x (y + 2xy) = 4xy (1 + 2y)
	 b„_¡ `v$_p kpdpÞe Aheh ip¡^u_¡ s¡ L$p¦k_u blpf NyZpL$pf_p ê$`dp„ gMsp Nep, Ap fus¡ qÜ`v$ 
fpri_p Aheh `pX$u iL$pe R>¡. 
	 9a2bc + 12abc2 = 3(3a2bc + 4abc2) = 3abc (3a + 4c) Ap âdpZ¡ Aheh `pX$u iL$pe R>¡. 
	 (a + b) (a - b) = a2 - b2  Ap k|Ó Ap`Z¡ ÅZuA¡ R>uA¡. 
	 Ap D`f\u, a2 - b2 = (a + b) (a - b)	 Ap b¡ Aheh `Z dm¡ R>¡. 
	 Aheh `pX$p¡.
Dv$p. a2 - 4b2 = a2 - (2b)2 		     Dv$p. 3a2 - 27b2 = 3(a2 - 9b2) 
			    = (a + 2b) (a - 2b)		        	      = 3(a + 3b) (a - 3b)

dlphfpk„N°l 53
¤	_uQ¡_u fpri_p Aheh `pX$p¡. 

	 (i) p2 - q2	     (ii) 4x2 - 25y2        (iii) y2 -  4         (iv) p2 - 1
25

	 (v) 9x2 - 1
16

y2 	     (vi) x2 - 12x
	       (vii) a2b - ab 	     (viii) 4x2y - 6x2

	 (ix) 1
2

y2 - 8z2	     (x) 2x2 - 8y2

qqq
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Ap D`f\u A¡hy„ S>Zpe R>¡ L¡$, ¼epf¡L$ s¡_¡ 18 rdr_V$ gpN¡ R>¡, ¼epf¡L$ 22 rdr_V$ gpN¡ R>¡, sp¡ ¼epf¡L$ 20 
rdr_V$ gpN¡ R>¡. ipmp_p 6 qv$hk_p¡ rhQpf L$fuA¡ sp¡ s¡_¡ ipmpdp„ S>hp dpV¡$ v$ffp¡S> A„v$pS>¡ L¡$V$gu rdr_V$ 
gpNi¡ ?
	 NrZsdp„ Aphp¡ A„v$pS> L$fhp kfpkfu L$pY$hpdp„ Aph¡ R>¡. Al] 6 qv$hkp¡_u rdr_V$p¡_p¡ kfhpmp¡ L$fu_¡ 
s¡ kfhpmp_¡ 6 hX¡$ cpNuA¡ sp¡ S>¡ k„¿ep dmi¡ s¡ v$ffp¡S>_p¡ A„v$pS>¡ gpNsp¡ kde R>¡. A¡V$g¡ L¡$ s¡ Ap b^u 
k„¿ep_u kfpkfu R>¡. 

kfpkfu   =
R> qv$hkp¡dp„ ipmpdp„ S>hp gpNsu rdr_V$p¡_p¡ kfhpmp¡

Ly$g qv$hk

= 
 20 + 20 + 22 + 18 + 18 + 20 

6
= 
118

6
 = 19 

2

3

A[õdsp_¡ ipmpdp„ S>hp fp¡S> kfpkfu 19 
2

3
 rdr_V$ S>¡V$gp¡ kde gpN¡ R>¡. 

Dv$p.	 A¡L$ ipmpA¡, rhÛp\}Ap¡_p Of ipmp\u L¡$V$gp„ v|$f R>¡ s¡ ÅZhp kh£nZ L$e¯y, s¡dp„\u _uQ¡_p                    
6 qhÛp\}Ap¡_p s¡d_p Of\u ipmp ky^u_p A„sf _uQ¡ Ap`¡gp„ R>¡. s¡ A„sf_u kfkfu ip¡^uA¡. 
950 du, 800 du, 700 du, 1.5 qL$du, 1 qL$du, 750 du.

DL¡$g :	rhÛp\}Ap¡_p Of\u ipmp ky^u_p A„sf_u kfpkfu L$pY$hp v$f¡L$ A„sf kdp_ A¡L$ddp„ lp¡hy„ S>ê$fu R>¡. 

=

rhÛp\}Ap¡_p Of A_¡ ipmp hÃQ¡_y„ kfpkfu A„sf 950 duV$f R>¡. 

kfpkfu

15 Ap„L$X$pipõÓ

hpf kp¡dhpf d„Nmhpf by^hpf Nyfyhpf iy¾$hpf ir_hpf

rdr_V$ 20 20 22 18 18 20

1 qL$du = 1000 duV$f 
1.5 qL$du = 1500 duV$f 

R> rhÛp\}Ap¡_p Of A_¡ ipmp hÃQ¡_p A„sf_p¡ kfhpmp¡

Ly$g rhÛp\}
kfpkfu  =

 950 + 800 + 700 + 1500 + 1000 + 750 

6
5700

6
= = 950 du.

A[õdsp_¡ fp¡S> kpCL$g `f Of¡\u ipmpdp„ S>sp„ L¡$V$gu rdr_V$ gpN¡ R>¡? s¡ Ap`¡gy„ R>¡.
A[õdsp_¡ kp¡dhpf\u ir_hpf kpCL$g `f ipmpdp„ S>hp dpV$¡$ gpNsp¡ kde _uQ¡_p s¼spdp„ Ap`¡gp¡ R>¡. 

ÅZu gCA¡
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1.	 A¡L$ il¡fdp„ A¡L$ AW$hpqX$epdp„ `X¡$gp¡ hfkpv$ 
rddudp„ _uQ¡ Ap`¡gp¡ R>¡. s¡ `f\u AW$hpqX$ep_p 
hfkpv$_u kfpkfu ip¡^p¡.

	 9, 11, 8, 20, 10, 16, 12
2.	 ipmp_p õ_¡lk„d¡g_dp„ õhe„rkÙp drlgp bQs 

S|>\¡ MpÛ`v$p\®_p¡ õV$pµg fp¿ep¡ lsp¡. v$f L$gpL$¡ 
\e¡gy„ h¡QpZ `960, `830, `945, `800, 
`847, `970 Ap âdpZ¡ R>¡. sp¡ v$f L$gpL¡$   
kfpkfu L¡$V$gp„ ê$r`ep_y„ h¡QpZ \ey„ ?

3.	 rhv$c®dp„ 5 hj® ky^u ârshj® `X$sp„          
hfkpv$_u _p¢^ _uQ¡ v$ip®h¡gu R>¡. s¡ `f\u 5 
hj®_p hfkpv$_u kfpkfu ip¡^p¡.  

	 900 rddu., 650 rddu, 450 rddu,  
	 733 rddu, 400 rddu. 
4.	 A¡L$ M¡X|$s `iyMpÛ_u 8 NyZp¡ gpìep¡. s¡_y„ 

hS>_ qL$.N°p.dp„ _uQ¡ Apàey„ R>¡. sp¡ NyZu_y„   
kfpkfu hS>_  ip¡^p¡.

 	 49.8, 49.7, 49.5, 49.3, 50, 48.9, 
49.2, 48.8

Dv$p. F>syÅ AW$hpqX$ep_p kps¡e qv$hk v$p¡fX$p„ L|$v$hp_p¡ dlphfp¡ L$fsu lsu. âÐe¡L$ qv$hk¡ A¡L$ rdr_V$dp„ s¡Z¡ 
L|$v¡$gp v$p¡fX$p_u k„¿ep _uQ¡ Ap`¡gu R>¡. 

		 60, 62, 61, 60, 59, 63, 58

	 kfpkfu  = kps qv$hk v$ffp¡S> dpf¡gp L|$v$L$p_p¡ kfhpmp¡

Ly$g qv$hk
  

 		      = 
 7

  +  +  +  +  +  + 
 =  

	 A¡L$ rdr_V$dp„ dpf¡gp L|$v$L$p_u kfpkfu = 60.42

	 S>¡ bpbs rhi¡ dprlsu Å¡CA¡, s¡_p S>¡V$gp _d|_p Ap`¡gu kpdN°udp„ lp¡e R>¡. s¡_¡ "âpàsp„L$'           
(Observations) L$l¡ R>¡. 
	 Ap`Z¡ ÅZuA¡ R>uA¡ L¡$ v$p¡fX$p„_p L|$v$L$p `|Z® k„¿epdp„ NZpe R>¡. ¼epf¡e L|$v$L$p A`|Zp¯L$dp„ _ lp¡e R>sp„ 
`Z s¡_u kfpkfu A`|Zp¯L$dp„ Aphu iL¡$. 

Ap d_¡ kdÅey„.

				    kfpkfu = 
Ap`¡gu dprlsu_p b^p âpàsp„L$p¡_p¡ kfhpmp¡

Ly$g âpàsp„L$_u k„¿ep 
   

D`¾$d : � hN®_p rhÛp\}Ap¡_p 10-10 _p S|>\ b_phu_¡ v$f¡L$ S|>\_p bpmL$p¡_u KQpC_u kfpkfu ip¡^p¡. 

dlphfpk„N°l 54

Qpgp¡, QQp® L$fuA¡
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râep_u dçdu bÅfdp„\u hV$pZp gphu. dpspA¡ hV$pZp ap¡ghp_u iê$Aps L$fu. râep dçdu_u _ÆL$ 
S> b¡ku_¡ NrZs_p¡ Aæepk L$fsu lsu. õhpcprhL$ S> s¡_y„ Ýep_ dçdu ap¡gsu lsu s¡ hV$pZp sfa Ne„y.
hV$pZp_u L¡$V$guL$ i]Np¡dp„\u 4 v$pZp sp¡ L¡$V$guL$ i]Np¡dp„\u 7 v$pZp _uL$ýep. `R>u râepA¡ s¡dp„\u 50
i]Np¡ gu^u A_¡ ap¡gu_¡ v$pZp_u k„¿ep_u _p¢^ L$fu.

râepA¡ hV$pZp_u i]Np¡dp„_p v$pZp_u k„¿ep `f\u _uQ¡ âdpZ¡ Aph©rÑ rhsfZ L$p¡W$p¡ b_pìep¡.

v$pZp_u k„¿ep spmp_u r_ip_u Aph©rÑ

2 ।।।।  ।।।  8

3 ।।।।  ।।।।    ।।।। 15

4 ।।।।  ।।।।    ।। 12

5 ।। 2

6 ।।।।  ।। 7

7 ।।। 3

8 ।।। 3

 Ly$g Aph©rÑ  N = 50

4, 3, 2, 4, 3, 4, 3, 3, 2, 8
2, 3, 3, 4, 3, 4, 4, 5, 2, 8
8, 2, 5, 3, 4, 4, 3, 6, 2, 3
4, 4, 3, 3, 2, 6, 4, 4, 7, 2
3, 6, 3, 6, 6, 6, 7, 6, 7, 3

dçdu :	 s¡ ap¡g¡gu i]Np¡dp„\u kfpkfu L¡$V$gp v$pZp 
_uL$þep s¡ ip¡^u iL$pi¡ L¡$ ?

râep :	 lp, 50 k„¿epAp¡_p¡ kfhpmp¡ L$fu_¡    
kfhpmp_¡ 50 hX¡$ cpNhp_p. A¡d S> _¡? 
L„$V$pmpS>_L$ L$pd R>¡. 

dçdu :	 Ap`Z¡ s¡ L$pd kl¡gy„ L$fuA¡, L$p¡W$pdp„       
2 v$pZp L¡$V$gu i]Ndp„, 3 v$pZp L¡$V$gu    
i]Ndp„ hN¡f¡ Mbf R>¡ _¡ ?

râep :	 lp ! b¡ v$pZp 8 i]Ndp„, ÓZ v$pZp 15 
i]Ndp„, Qpf v$pZp 12 i]Ndp„ hN¡f¡
dprlsu R>¡. lh¡ Ýep_dp„ Apìey„. 2 × 8,          
3 × 15, 4 × 12 Apd NyZpL$pf L$fu_¡
s¡_p¡ kfhpmp¡ L$fuA¡ sp¡ s¡ `Qpk
k„¿epAp¡_p¡ kfhpmp¡ dmi¡ _¡ !

dçdu :	 kps _p_p NyZpL$pf A_¡ s¡_p¡ kfhpmp¡ 
L$fhp_y„ kl¡gy„ R>¡ _¡ ! Apd kpdN°u M|b 
h^pf¡ lp¡e Ðepf¡ Aph©rÑ rhsfZ L$p¡W$p_p¡ 
D`ep¡N \pe R>¡. 

râep :  `R>u Ly$g v$pZp_p¡ kfhpmp¡ (v$pZp_u k„¿ep 
× Aph©rÑ) 206 Apìep¡ dpV¡$ A¡V$g¡  

kfpkfu  = 206
50

 = 4.12 Aphu.

dçdu :	 L$p¡C`Z i]Ndp„ hV$pZp_p v$pZp `|Z® 
k„¿epdp„ S> lp¡e R>¡. `Z kfpkfu 
A`|Zp¯L$dp„ Aphu iL¡$ R>¡. Al] v$f¡L$     
i]Ndp„ kpdpÞe fus¡ 4 v$pZp R>¡ A¡d L$lu
iL$pe.

NrZs dpfp¡ kp\u :  Ofdp„, bÅfdp„
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kfpkfu_p¡ D`ep¡N rhop__u b^u ipMp, h¥v$L$ue ipMp, c|Np¡m, A\®ip÷, 
kpdprS>L$ ip÷ hN¡f¡ rhjep¡dp„ \pe R>¡. 

qqq

Ap d_¡ kdÅey„.

�	âpàsp„L$p¡_y„ hN}L$fZ klS> fus¡ L$fhp spmp_u r_ip_u_p¡ D`ep¡N L$fu iL$pe R>¡. 
�	r_ip_u_u k„¿ep Aph©rÑ v$ip®h¡ R>¡, Aphp âL$pf_p L$p¡W$p_¡, Aph©rÑ rhsfZ L$p¡W$p¡ L$l¡ R>¡. 
�	âpàsp„L$p¡_u k„¿ep h^pf¡ lp¡e Ðepf¡ Aph©rÑ rhsfZ L$p¡W$p_p¡ D`ep¡N L$fu_¡ kfpkfu ip¡^u iL$pe 

R>¡.

dlphfpk„N°l 55

1.	 A¡L$ hN®_p 30 bpmL$p¡_u KQpC (k¡du) dp„ Ap`¡gu R>¡. s¡ D`f\u Aph©rÑ rhsfZ L$p¡W$p¡ b_php¡.
	 131, 135, 140, 138, 132, 133, 135, 133, 134, 135, 132, 133, 140, 139, 132, 

131, 134, 133, 140, 140, 139, 136, 137, 136, 139, 137, 133, 134, 131, 140

2.	 A¡L$ hkplsdp„ 50 Ly$Vy„$bp¡ fl¡ R>¡. v$f¡L$ Ly$Vy„$bdp„_u ìe[¼s_u k„¿ep _uQ¡ Ap`¡gu R>¡. s¡_u `f\u Aph©rÑ 
rhsfZ L$p¡W$p¡ b_php¡. 

	 5, 4, 5, 4, 5, 3, 3, 3, 4, 3, 4, 2, 3, 4, 2, 2, 2, 2, 4, 5, 1, 3, 2, 4, 5, 3, 3, 2, 
4, 4, 2, 3, 4, 3, 4, 2, 3, 4, 5, 3, 2, 3, 2, 3, 4, 5, 3, 2, 3, 2.

3.	 A¡L$ `pkp¡ 40 hMs a¢¼ep¡ A_¡ s¡_p `©óW$cpN D`f dm¡gu k„¿ep_u _p¢^ _uQ¡ âdpZ¡ L$fu. 
	 s¡_p D`f\u Aph©rÑ rhsfZ L$p¡W$p¡ b_php¡. 
	 3, 2, 5, 6, 4, 2, 3, 1, 6, 6, 2, 3, 5, 3, 5, 3, 4, 2, 4, 5, 4, 2, 6, 

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

4.	 A¡L$ hkqsN©l_p cp¡S>_pgedp„ 30 bpmL$p¡_¡ S>dhpdp„ _uQ¡ âdpZ¡ fp¡V$guAp¡_u S>ê$f `X¡$ R>¡. s¡_p 
D`f\u Aph©rÑ rhsfZ L$p¡W$p¡ b_php¡. 

	 3, 2, 2, 3, 4, 5, 4, 3, 4, 5, 2, 3, 4, 3, 2, 5, 4, 4, 4, 3, 3, 2, 2, 2, 3, 4, 3, 2, 
3, 2 
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k„L$uZ® âñk„N°l 2
1. A¢S>g¡ 15,000 ê$r`ep v$.h.v$.k¢.9 _p v$f¡ L¡$V$gp„L$ hj® dpV¡$ b¸„L$dp„ d|¼ep. s¡_¡ dyv$s `|fu \sp„ ky^udp„

5400 ê$r`ep kpvy$ ìepS> dmey„, sp¡ s¡Z¡ L¡$V$gp„ hj® dpV¡$ fL$d d|L$u lsu ?
2. A¡L$ fõsp_y„ X$p„bfuL$fZ L$fhp_y„ L$pd L$fsp„ 10 dS|>fp¡_¡ 4 qv$hk gpN¡ R>¡. sp¡ s¡ L$pd dpV¡$ 8 dS|>fp¡_¡ L¡$V$gp„

qv$hk gpNi¡ ?
3. _kfyØu_ A_¡ dl¡i v$f¡L¡$ ` 40,000 A_¡ ` 60,000 fp¡L$u_¡ ìehkpe iê$ L$ep¤. Ap ìehkpedp„ s¡_¡

30% _ap¡ \ep¡. sp¡ v$f¡L$_¡ L¡$V$gp¡ _ap¡ dþep¡ ?
4. A¡L$ hsy®m_p¡ ìepk 5.6 k¡du R>¡ sp¡ s¡_p¡ `qfO ip¡^p¡.
5. rhõsfZ L$fp¡.

(i) (2a - 3b)2 (ii) (10 + y)2 (iii) p q

3 4
+








2
	 (iv) y

y
−











3 2

6. k|Ó_p¡ D`ep¡N L$fu_¡ NyZpL$pf L$fp¡.
(i) (x - 5) (x + 5) (ii) (2a - 13) (2a + 13)
(iii) (4z - 5y) (4z+ 5y) (iv) (2t - 5) (2t + 5)

7. A¡L$ bmv$NpX$p_p `¥X$p„_p¡ ìepk 1.05 duV$f R>¡. sp¡ `¥X$p„_p 1000 Ap„V$pdp„ bmv$NpXy„$ L¡$V$gp qL$gp¡duV$f
A„sf L$p`i¡ ?

8. A¡L$ 40 du. g„bpC ^fphsp g„bQp¡fk bNuQp_y„ n¡Óam 1000 Qp¡.du.R>¡. sp¡ bNuQp_u `lp¡mpC A_¡
`qfrdrs ip¡^p¡. Ap bNuQp_u afs¡ v$fhpÅ_u 4 duV$f S>Áep R>p¡X$u_¡ spf_p ÓZ a¡fp_u hpX$ L$fhp_u R>¡.
S>¡_p¡ MQ® 250 ê$r`e¡ ârs duV$f \pe R>¡. sp¡ spf_u hpX$ L$fhp_p¡ Ly$g MQ® L¡$V$gp¡ ?

9.	 ApL©$rsdp„ Ap`¡gu dprlsu D`f\u L$Z® AC ip¡^p¡. 
s¡dS>  ∆ABC _u `qfrdrs ip¡^p¡.

10. A¡L$ O__u bpSy> 8 k¡du R>¡ sp¡ s¡ O__y„ Ly$g `©›$am L¡$V$gy„ ?

11. Aheh `pX$p¡ : 365y4z3 - 146y2z4

blz`ep®eu âñ
_uQ¡_p âï_p¡_p S>hpb dpV¡$ `ep®ep¡ Ap`¡gp R>¡. s¡ `ep®ep¡dp„\u A¡L$ ep¡Áe S>hpb `k„v$ L$fp¡. 

1. 33, 34, 35, x, 37, 38, 39 Ap k„¿epAp¡_u kfpkfu 36 R>¡ sp¡ x _u qL„$ds .... R>¡. 
(i) 40 (ii) 32 (iii) 42 (iv) 36

2.	 (612 - 512) Ap hN®k„¿ep_u bpv$bpL$u, rhõsfZ k|Ó_p¡ D`ep¡N L$fu_¡ ....... Aph¡ R>¡. 

(i) 1120 (ii) 1230 (iii) 1240 (iv) 1250
3. kduf A_¡ ky_usp b„_¡ hÃQ¡ 2600 ê$r`ep_u hl¢QZu 8:5 _p âdpZdp„ L$fu. sp¡ v$f¡L$_p rlõkpdp„

A_y¾$d¡ ........... A_¡ ......... Aphi¡.

(i) ` 1500, ` 1100   (ii) ` 1300, ` 900
(iii) ` 800, ` 500   (iv) ` 1600, ` 1000 qqq

A

B C

20

21
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DÑfk|rQ

2.(i) dkprh 25, k„rnàs ê$` 
11

21  	

(ii) dkprh 19, k„rnàs ê$`  
4

7  

(iii) dkprh 23, k„rnàs ê$`  
7

3

dlphfpk„N°l 13  1. (i) 60    (ii) 120    (iii) 288 

(iv) 60 (v) 3870 (vi) 90 (vii) 1365 (viii) 180 
(ix) 567   (x) 108
2.   (i) 1; 1184 (ii) 1; 2346 (iii) 15; 60 
      (iv) 9; 126 (v) 26; 312
dlphfpk„N°l 14  1. (i) 30 (ii)40, 20 

2. (i) 14; 28	 (ii) 16; 32	 (iii) 17; 510	
(iv) 23; 69	 (v) 7; 588
3. (i) 252 (ii) 150 (iii) 1008 (iv) 60 (v)240

4.  365	  5. (i) 
12

11
  (ii) 

17

19
  (iii) 23

29
  6. 144	

7.  255   8.  14 du  9. 18 A_¡ 20
dlphfpk„N°l 15  1. A„scp®N_p tbvy$ ः R,C,N,X
 bpücpN_p tbvy$ ः T, U, Q, V, Y 
 M|Zp_u c|Å `f_p tbvy$ः A, W, G, B
2. ∠ANB A_¡ ∠BNC,	∠BNC A_¡ ∠ANC, 
    ∠ANC A_¡ ∠ANB, ∠PQR A_¡ ∠PQT 
3. (i) k„gÁ_ ApkÞ_L$p¡Zp¡ R>¡.

(ii) A_¡ (iii) ApkÞ_L$p¡Zp¡ _\u L$pfZ A„scp®N rcÞ_ 

_\u. (iv) ApkÞ_L$p¡Zp¡ R>¡.

dlphfpk„N°l 16  1. (i) 50° (ii) 27° (iii) 45° 
(iv) 35° (v) 70° (vi) 0° (vii) (90-x)°
2. 20° A_¡ 70°
dlphfpk„N°l 17  1. (i) 165° (ii) 95° (iii) 60°
(iv) 143° (v) 72° (vi) 180° (vii) (180-a)°         
2. L$p¡qV$L$p¡Z_u Å¡X$uAp¡ ः (i) ∠B A_¡ ∠N 
(ii) ∠D A_¡ ∠F 		  (iii) ∠Y A_¡ ∠E
`|fL$p¡Z_u Å¡X$uAp¡ ः (i) ∠B A_¡ ∠G (ii) ∠N  A_¡ ∠J. 
3. ∠X A_¡ ∠Z `fõ`f_p L$p¡qV$L$p¡Z lp¡e R>¡.

4. 65° A_¡ 25° 

dlphfpk„N°l 1  1.-   2.-  3. rÓL$p¡Z_p Ap„sf¹cpNdp„ 

     4. L$pV$L$p¡Z rÓL$p¡Z_p L$Z®`f 
     5. rÓL$p¡Z_y„ `qfL¡$ÞÖ ip¡^p¡.     dlphfpk„N°l 2  --    
dlphfpk„N°l 3 - dlphfpk„N°l 4 -dlphfpk„N°l 5-

dlphfpk„N°l 6  1.(i) f¡M MG ≅  f¡M GR
  (ii) f¡M MG ≅  f¡M NG    (iii) f¡M GC ≅ f¡M GB
  (iv) f¡M GE ≅  f¡M GR
2. (i) f¡M AB ≅  f¡M WA  (ii) f¡M AP ≅  f¡M YC	
 (iii) f¡M AC ≅  f¡M PY   (iv) f¡M PW ≅  f¡M BY	 
 (v) f¡M YA ≅  f¡M YQ	  (vi) f¡M BW ≅  f¡M ZX 
(D`f_p âñp¡ dpV¡$ v$f¡L$_p A_¡L$ DÑfp¡ i¼e R>¡.)

dlphfpk„N°l 7   ¤∠AOB ≅  ∠BOC , 

∠AOB ≅  ∠RST, ∠AOC ≅  ∠PQR , 

∠DOC ≅  ∠LMN , ∠BOC ≅  ∠RST
dlphfpk„N°l 8   ¤(i) 35 (ii) -54 (iii) -36
(iv) -56   (v) 124    (vi) 84   (vii) 441  (viii) -105

dlphfpk„N°l 9 1. (i) -6 (ii) 
−7
2

 (iii) −3
4

 (iv) 
−2
3

  

(v) 
−17
4

   (vi) 6    (vii) 5
3

   (viii) −1
6

 (ix) 6
5

(x) 1
63

   2. 24 ¸ 5, 72 ¸ 15, -48 ¸ (-10) B. 

3. -5 ¸ 7, -15 ¸ 21, 20 ¸ (-28) BÐepv$u A_¡L$. 

dlphfpk„N°l 10    1. 1        2. 4,5 A_¡ 17,19

3. 29, 31, 37, 41, 43, 47, 53, 59, 61, 67, 71, 73, 
79, 83, 89, 97        Ly$g 16 d|m k„¿ep

4. 59 A_¡ 61, 71 A_¡ 73	 5. (2,3),(5,7),
(11,13),(17,19),(29,31) BÐepv$u A_¡L$.   6. 2
dlphfpk„N°l 11   ¤ (i) 2  × 2 × 2 × 2 × 2 	
(ii) 3 × 19	 (iii) 23	    (iv) 2 × 3 × 5 × 5  
(v) 2 × 2 × 2 × 3 × 3 × 3 
(vi) 2 × 2 × 2 × 2 × 13   (vii)  3 × 3 × 5 × 17 
(viii) 2 × 3 × 3 × 19    (ix) 13 × 29 (x) 13 × 43
dlphfpk„N°l 12   1.(i) 5  (ii) 8  (iii) 5   (iv) 1
(v) 2	 (vi) 7	 (vii) 3	 (viii) 3 (ix) 1 (x) 21
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5. (i) ∠P A_¡ ∠M (ii) ∠T A_¡ ∠N  (iii) ∠P A_¡ 
∠T  (iv) ∠M A_¡ ∠N (v) ∠P A_¡ ∠N  
(vi) ∠M A_¡ ∠T   6. 160° 7. m∠A = (160-x)°
dlphfpk„N°l 18  1.qL$fZ PL A_¡ qL$fZ PM; 
		  qL$fZ PN A_¡ qL$fZ  PT. 
2. _\u, L$pfZ L¡$ bÞ_¡ qL$fZp¡ dmu_¡ A¡L$ ku^u f¡Mp b_su _\u. 

dlphfpk„N°l 19  ---
dlphfpk„N°l 20  1. m∠APB = 133°, 
	 m∠BPC = 47°, m∠CPD = 133° 
2. m∠PMS = (180 - x)°, m∠SMQ = x°, 	
	 m∠QMR = (180 - x)°
dlphfpk„N°l 21  1. m∠A = m∠B = 70° 
2. 40°, 60°, 80° 3. m∠ACB = 34°, 	   
m∠ACD = 146°, m∠A = m∠B  = 73°

dlphfpk„N°l 22  1. (i) 
71

252  (ii) 
67

15  (iii) 
430

323

(iv) 
255

77
 2. (i) 

16

77
 (ii) 

14

45
 (iii) 

−13
6

 (iv) 
7

6

3. (i) 
6

55  (ii) 
16

25   (iii) −
2

3
  (iv) 0 

4. (i) 
5

2
 (ii) −

8

3
 (iii) −

39

17  (iv) 
1

7
 (v) −

3

22
 

5. (i) 
4

3  (ii) 
100

121  (iii) 
7

4
  (iv) −

1

6
 

(v) 
2

5
 (vi) −

10

7  (vii) −
9

88
  (viii) 

25

2

dlphfpk„N°l 23  ¤(i) 
3

7

4

7

5

7
, ,  (ii) 

23

30

22

30

21

30
, ,  

(iii) − −
9

15

7

15

4

15
, ,   (iv) 

6

9
0
4

9
, ,−  (v) − −

2

4

1

4

3

4
, ,  

(vi) 
17

24

11

24

13

24
, ,

−
 (vii) 6

7

8

7

9

7
, ,  

(viii) − − −
1

8

2

8

5

8
, ,  BÐepv$u A_¡L$. 

dlphfpk„N°l 24  ¤(i) 3.25 (ii) -0.875 (iii) 7.6 

(iv) 0.416 (v) 3142857.  (vi) 1.3 (vii) 0.7

dlphfpk„N°l 25  1. 149  2. 0  3. 4  4. 60  5. 
17

20

·· ·

dlphfpk„N°l 26  1.-2.(i) 1024 (ii) 125 (iii) 2401

(iv) -216 (v) 729 (vi) 8 (vii) 
64

125  (viii) 
1

16

dlphfpk„N°l 27  ¤(i) 76 (ii) (-11)7 (iii) 
6

7

8






  

(iv) −






3

2

8

 (v) a( )23  (vi) p

5

10








dlphfpk„N°l 28  

1. (i) a2  (ii) m−3  (iii) p−10  (iv) 1 

2.(i) 1 (ii) 49 (iii) 4
5

 (iv) 16

dlphfpk„N°l 29  1. (i) 15
12

12






  (ii)  3 8−  

(iii) 1
7

12







−

 (iv) 2
5

6






  (v) 620   (vi) 

6

7

10








(vii) 2
3

20







−

 (viii) 
5

8

6







−

 (ix) 
3

4

6






  (x) 

2

5

6







−

2. (i) 7
2

2






  (ii) 

3

11

5






  (iii) 

6

1

3






 A\hp 63  

(iv) 1
4y

dlphfpk„N°l 30  1. (i) 25 (ii) 35 (iii) 17 

(iv) 64 (v) 33	 dlphfpk„N°l 31  --

dlphfpk„N°l 32  ¤(i) A¡L$`v$ = 7 x ; a ; 4 
(ii) qÜ`v$ = 5y- 7 z ; 5m - 3 
(iii) rÓ`v$= 3 x3 -5x2-11; 3y2 - 7y + 5
(iv) blz`v$ = 1 - 8a -7a2 -7a3 $

dlphfpk„N°l 33  ¤(i)22p + 18q 

(ii) 18a + 24b+ 21c (iii) 19x2 -20y2 

(iv) -11a2b2 + 44c  (v) 3y2 - 8y + 9 

(vi) 4y2 + 10y -8

dlphfpk„N°l 34 ¤(i) xy + 7z (ii) 4x + 2y +4z 

(iii) -12x2 + 16xy +20y2 
(iv) -10x2 + 24xy + 16y2 
(v) -12x + 30z - 19y
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dlphfpk„N°l 35  1. (i) 288x2y2 (ii) 92xy3z2 

(iii) 48ac + 68bc (iv) 36x2 + 73xy + 35y2 

2. (40x2 + 49x + 15) Qp¡.k¡du

dlphfpk„N°l 36 1. -2(7x + 12y) 2. -345x5y4z3 

3. (i) 1 (ii) 
5

2
 (iii) 1 (iv) 3 (v) -5 (vi) 

69

5
 

4. 16 hj® , 11 hj®   5. 130 6. 30 _p¡V$p¡  7. 132, 66

 k„L$uZ® 1  1. (i) 80 (ii) -6 (iii) -48 (iv) 25 
(v) 8 (vi) -100       2. (i) 15; 675 

(ii) 38; 228 (iii) 17; 1683 (iv) 8; 96 

3. (i) 14
17

 (ii) 
13

11
 (iii) 

3

4  4. (i) 28 (ii) 15

(iii) 36 (iv) 45  (v) 16 5. -- 

6. (i) 77 (ii) 25 (iii) 
49

24
 (iv) 1026 

7. (i) 41
48

 (ii) 23
20

 (iii) -8 (iv) 
63

20
     8. -- 

9. -- 10. -- 11. -- 12.-- 13. (i) 55° 
(ii) (90 - a)° (iii) 68° (iv) (50 + x)° 
14. (i) 69° (ii) 133° (iii) 0° (iv) (90 + x)°

15. -- 16. (i) 110° (ii) 55° (iii) 55°

17. (i) 57 (ii) 
3

2

3






   (iii) 

7

2

2






  (iv) 

4

5

3








18. (i) 1 (ii) 
1

1000   (iii) 64 (iv) 16

19. (i) 8a + 10b - 13c 

(ii) 21x2 -10xy - 16y2 

(iii) 18m - n (iv) 2m - 19n + 11p

20. (i) x = -10 	 (ii) y = 5

 blz`ep®eu âñp¡ 1. A„s:L¡$ÞÖ  2. 7

3

12






  3. 3 

4. 
3

2
 	 5. 10 × 3 + (5 + 2)

dlphfpk„N°l 37  1. ` 240 2. 32 Opk_p `|mp

3.18  qL$.N°p.    4. ` 24,000     5. ` 1,04,000

dlphfpk„N°l 38  1. 10 qv$hk; 4 qv$hk 2. 50 `p_p 

3. 2 L$gpL$ ; 3 L$gpL$  4. 20 qv$hk

dlphfpk„N°l 39  1. ` 12,800; ` 16,000 

2. ̀  10,000; ̀  24,000 3. ̀  38,000; ̀  9,120 

4. ` 147; ` 343 5. ` 54,000; ` 15,120

dlphfpk„N°l 40  1. ` 1770 

2. ` 25,000; ` 3,75,000     3. ` 14,875 

4. ` 3600     5. ` 1,80,000

dlphfpk„N°l 41  1. 10%     2. ̀  300     3. 5 hj® 

4. ` 41,000     5. (i) ` 882, ` 5082 

(ii) ` 5000, ` 6200 (iii) 2 hj® , ` 8800 
(iv) ̀  12,000, 10 hj® (v) ̀  19,200, ̀  21,600

dlphfpk„N°l 42  1. (i) 14 k¡du; 44 k¡du

(ii) 14 k¡du; 88 k¡du (iii) 98 k¡du; 196 k¡du  

(iv) 11.55 k¡du; 23.1 k¡du   2. 28 k¡du

3. ` 56,320     4. 250 ApV$p„ 

dlphfpk„N°l 43  1. 240° 
2. gOyQp`_p _pd : Qp` PXQ, Qp` PR, 
Qp` RY, Qp` XP, Qp` XQ, Qp` QY
NyfyQp`_p _pd :  Qp` PYQ, Qp` PQR, 
Qp` RQY, Qp` XQP, Qp` QRX
A^®hsy®mQp`_p _pd : Qp` QPR, Qp` QYR 
3. 250°

dlphfpk„N°l 44  1. 2 NZu   2. 3 NZu  
3. 90 du     4. 8 du

dlphfpk„N°l 45  1. 144 Qp¡.k¡du 2. 75 Qp¡k¡du

3. 46 k¡du 	 4. 9 NÏ„ 

dlphfpk„N°l 46  1. 1170 Qp¡.k¡du     2. 8.64 Qp¡.k¡du

3. ` 23,02,750     4. 800 gpv$u  ; 3200 gpv$u  
5. 156 du ; 845 Qp¡.du.
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dlphfpk„N°l 47  1. (i) 54 Qp¡k¡du (ii) 150 Qp¡k¡du

(iii) 311.04 Qp¡du (iv) 277.44 Qp¡du (v) 181.5 Qp¡du 

2. (i) 460 Qp¡k¡du (ii) 58.8 Qp¡k¡du (iii) 31.6 Qp¡du 

(iv) 171 Qp¡k¡du 3. 39.5 Qp¡k¡du 4. 6.5 Qp¡du, ̀  1950

dlphfpk„N°l 48  1. (i) 25 A¡L$d (ii) 40 A¡L$d

(iii) 15 A¡L$d  2. 26 k¡du    3. 16 k¡du    4. 12 du

dlphfpk„N°l 49  1. (i) R>¡. (ii) _\u. (iii) _\u.

(iv) _\u. (v) R>¡. (vi) _\u.

2. (i) R>¡. (ii) _\u. (iii) R>¡. (iv) _\u. (v) _\u.

dlphfpk„N°l 50  1. (i) 25 60 362 2a ab b+ +  

(ii) 
a ab b2 2

4 3 9
+ +  (iii) 4 12 92 2p pq q− +  

(iv) x
x

2
2

4
4

− +  (v) a x abxy b y2 2 2 22+ +

(vi) 49 56 162m m− +  (vii) x x2 1

4
+ +  

(viii) a
a

2
2

2
1

− +  2. 64
16 1

2
− +

x x
 

3. mn pq+( )7
2
  4. (i) 994009 (ii) 10404 

(iii) 9409 (iv) 1010025

dlphfpk„N°l 51  1. (i) x y2 2−  (ii) 9 252x −

(iii) a2 36−  (iv) 
x

25
36

2

−  2. (i) 249996 

(ii) 9991 (iii) 2484 (iv) 9996 

dlphfpk„N°l 52   ¤(i) 3 67× × × × × ×a a a b b   

(ii) 13 7× × × × ×x y t t  

(iii) 2 2 2 3× × × × × × ×a a b b  

(iv) t r r s s s× × × × ×

dlphfpk„N°l 53  ¤(i) p q p q+( ) −( )  

(ii) 2 5 2 5x y x y+( ) −( )  (iii) y y+( ) −( )2 2

(iv) p p+





 −







1

5

1

5
 (v) 3

1

4
3

1

4
x y x y+






 −







(vi) x
x

x
x

+





 −







1 1
 (vii) ab a −( )1  

(viii)   (ix) 
1

2
4 4y z y z+( ) −( )

(x) 2 2 2x y x y+( ) −( )
dlphfpk„N°l 54  1. 12.29 rddu     2.  ` 892 

3. 626.6 rddu    4. 49.4 qL$.N°p. 
dlphfpk„N°l 55  1.

KQpC 
(k¡dudp„)

131 132 133 134 135 136 137 138 139 140 L$y$g

bpmL$p¡ 3 3 5 3 3 2 2 1 3 5 30

2. 
ìe[¼s_u 
k„¿ep

1 2 3 4 5 L$y$g

Ly$Vy„$bp¡ 1 13 16 13 7 50

3.
âpàsp»L 1 2 3 4 5 6 L$y$g

Aph©rÑ 2 8 13 8 5 4 40

4.
fp¡V$guAp¡ 2 3 4 5 L$y$g

 bpmL$p¡ 9 10 8 3 30

 k„L$uZ® 2  1. 4 hj®   2. 5 qv$hk

3. ` 12,000 ; ` 18,000     4. 17.6 k¡du  

5. (i) 4 12 92 2a ab b− +  (ii) 100 20 2+ +y y  

(iii) p pq q2 2

9 6 16
+ + (iv) y

y
2

2
6
9

− +  

6. (i) x2 25−  (ii) 4 1692a −  (iii) 16 252 2z y−

(iv) 4 252t −   7. 3.3 qL$du

8. 25 du ; 130 du ; ` 94,500 

9. 29 A¡L$d ; 70 A¡L$d 10. 384 k¡du2 

11. 73 5 22 3 2y z y z−( )
 blz`ep®eu âñp¡  1. 36 2. 1120 

3. ` 1600, ` 1000.
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