


E 2106

_h_u[ lpDk
NyfyLy$m fp°X$, d°d_Nf, Ad]$php]$ ñ 380 052.

ap°_ : 6630 5000

Visit us at : www.navneet.com e-mail : navneet.ahd@navneet.com

NCERT
EXEMPLAR“y„ kp¸ëeyi“



2

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

k„¿ep ‘Ùrs
( NUMBER SYSTEMS )

1

õhpÝepe 1.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 21hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  v$f¡L$ k„d¡e k„¿ep .......... R>¡.

 A. A¡ âpL©$rsL$ k„¿ep B. A¡ ‘|Zp¯L$

 C. A¡ hpõsrhL$ k„¿ep D. A¡ ‘|Z® k„¿ep

 S>hpb : C. A¡ hpõsrhL$ k„¿ep

 DL¡$g :  q
p

 õhê$‘“u k„¿ep, Äep„ p A“¡ q ‘|Zp¯L$ s’p q 

i|Þe¡sf lp¡e s¡hu k„¿ep k„d¡e k„¿ep R>¡. v$p. s., 2
1 . 

lh¡ 2
1  A¡ âpL©$rsL$ k„¿ep “’u, ‘|Zp¯L$ “’u s¡dS> ‘|Z® 

k„¿ep “’u. Ap’u 2
1  A¡ hpõsrhL$ k„¿ep S> R>¡.

 2.  b¡ k„d¡e k„¿epAp¡ hÃQ¡ .........

 A. L$p¡C k„d¡e k„¿ep “’u.

 B. dpÓ A¡L$ S> k„d¡e k„¿ep R>¡.

 C. A“„s k„d¡e k„¿epAp¡ R>¡.

 D. dpÓ k„d¡e k„¿epAp¡ R>¡ A“¡ Ak„d¡e k„¿epAp¡ “’u.

 S>hpb : C. A“„s k„d¡e k„¿epAp¡ R>¡.

 DL¡$g :  b¡ k„d¡e k„¿epAp¡ 1 A“¡ 2 hÃQ¡ 1.001, 1.002, 

1.003 S>¡hu Ak„¿e k„d¡e k„¿epAp¡ R>¡ s’p 2  

A“¡ 3  S>¡hu Ak„d¡e k„¿epAp¡ ‘Z R>¡.

 3.  k„d¡e k„¿ep“y„ v$ip„i õhê$‘ .......... lp¡C iL¡$ “rl.

 A. kpÞs 

 B. A“„s

 C. A“„s ‘y“fphrs®s 

 D. A“„s A“¡ A“ph©Ñ

 S>hpb : D. A“„s A“¡ A“ph©Ñ

 DL¡$g :  4
1  = 0.25 (kpÞs) A“¡ 3

1  = 0.333 ... (A“„s, 

A“„s ‘y“fphrs®s) õhê$‘ ’pe, ‘f„sy L$p¡C ‘Z k„d¡e 

k„¿ep“y„ v$ip„i õhê$‘ A“„s A“¡ A“ph©Ñ “ lp¡C iL¡$.

 4.  L$p¡C ‘Z b¡ Ak„d¡e k„¿epAp¡“p¡ NyZpL$pf ......... R>¡.

 A. l„d¡ip„ Ak„d¡e k„¿ep

 B. l„d¡ip„ k„d¡e k„¿ep

 C. l„d¡ip„ ‘|Zp¯L$

 D. L¡$V$guL$ hpf k„d¡e, L¡$V$guL$ hpf Ak„d¡e k„¿ep

 S>hpb : D. L¡$V$guL$ hpf k„d¡e, L¡$V$guL$ hpf Ak„d¡e k„¿ep

 DL¡$g : 2  × 8  = 16  = 4 (k„d¡e)

  2  × 3  = 6  (Ak„d¡e)

   Apd, L$p¡C ‘Z b¡ Ak„d¡e k„¿epAp¡“p¡ NyZpL$pf L¡$V$guL$ 

hpf k„d¡e, sp¡ L¡$V$guL$ hpf Ak„d¡e k„¿ep lp¡e R>¡.

 5.  2 “u v$ip„i Arcìe[¼s ......... R>¡.

 A. kpÞs v$ip„i B. 1.41421

 C. A“„s Aph©Ñ D. A“„s A“¡ A“ph©Ñ

 S>hpb : D. A“„s A“¡ A“ph©Ñ

 DL¡$g :  L$p¡C ‘Z Ak„d¡e k„¿ep“u v$ip„i Arcìe[¼s A“„s 

A“¡ A“ph©Ñ lp¡e. 2  ‘Z Ak„d¡e k„¿ep lp¡hp’u 

s¡“u v$ip„i Arcìe[¼s A“„s A“¡ A“ph©Ñ lp¡e.

  2 = 1.414213562 ...

 6.  “uQ¡“pdp„’u .......... k„¿ep Ak„d¡e R>¡.

 A. 9
4    B. 

3

12
   C. 7    D. 81

 S>hpb : C. 7

 DL¡$g : A. 9
4  = 3

2  (k„d¡e)

  B. 
3

12
 = 3

12  = 4  = 2 (k„d¡e)

  C. 7  (Ak„d¡e)

  D. 81  = 9 (k„d¡e)

 7.  “uQ¡“pdp„’u .......... k„¿ep Ak„d¡e R>¡.

 A. 0.14 

 B. 0.1416

 C. 0.1416 

 D. 0.4014001400014...

 S>hpb : D. 0.4014001400014...

 DL¡$g :  0.14 kpÞs v$ip„i R>¡. 0.1416 s’p 0.1416 A“„s 

Aph©Ñ v$ip„i R>¡, ‘f„sy 0.4014001400014... 

A“„s A“ph©Ñ v$ip„i R>¡ A“¡ s¡’u Ak„d¡e k„¿ep R>¡.
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 8.  .......... A¡ 2  A“¡ 3  hÃQ¡“u A¡L$ k„d¡e k„¿ep R>¡.

 A. 2
2 3+

   B. 2
2 3·

   C. 1.5   D. 1.8

 S>hpb : C. 1.5

 DL¡$g :  2  = 1.4142 (Apif¡) A“¡ 3  = 1.7321 

(Apif¡) A. 2
2 3+

 s’p B. 2
2 3·

 

Ak„d¡e k„¿epAp¡ R>¡. 1.8 > 1.7321 A“¡ 
1.4142 < 1.5 < 1.7321.

 9.  1.999...“y„ q
p

 õhê$‘dp„ d|ëe ......... R>¡. Al], p A“¡ 

q ‘|Zp¯L$ R>¡ A“¡ q ¹ 0 R>¡.

 A. 10
19    B. 1000

1999    C. 2  D. 9
1

 S>hpb : C. 2

 DL¡$g : ^pfp¡ L¡$, x = 1.999 ...

  \ x = 1.9

  \ 10x = 19.9

  \ 10x – x = 19.9 – 1.9

  \ 9x = 18

  \ x = 9
18

  \ x = 1
2  (p = 2, q = 1)

  \ x = 2

10.  2 3  + 3  = ..........

 A. 2 6    B. 6   C. 3 3    D. 4 6

 S>hpb : C. 3 3

 DL¡$g : 2 3  + 3

  = 3 (2 + 1)

  = 3 (3)

  = 3 3

11.  10  × 15  = .........

 A. 6 5    B. 5 6    C. 25    D. 10 5

 S>hpb : B. 5 6

 DL¡$g : 10  × 15

  = 10 15#

  = 150

  = 25 6#

  = 25  × 6

  = 5 6

12.  
7 2
1
–

“p R>¡v$“y„ k„d¡euL$fZ L$fsp„ dmsu k„¿ep ......... R>¡.

 A. 3
7 2+

   B. 3
7 2–

   C. 5
7 2+

   D. 45
7 2+

 S>hpb : A. 3
7 2+

 DL¡$g : 
7 2
1
–

  = 
7 2
1
–

 × 
7 2

7 2
+

+

  = 
( ) ( )7 2

7 2

–2 2

+

  = 7 4
7 2
–
+

  = 3
7 2+

13.  
9 8
1
–

 = ..........

 A. ( )3 2 2–2
1  B. 

3 2 2
1

+

 C. 3 2 2–  D. 3 2 2+

 S>hpb : D. 3 2 2+

 DL¡$g : 
9 8
1
–

  = 
3 2 2
1
–

 × 
3 2 2

3 2 2
+

+

  = 
( ) ( )3 2 2

3 2 2

–2 2

+

  = 9 8
3 2 2

–
+

  = 1
3 2 2+

 = 3 2 2+

14.  
3 3 2 2

7
–

“p R>¡v$“y„ k„d¡euL$fZ L$ep® ‘R>u, R>¡v$ ....... dm¡.

 A. 13   B. 19   C. 5   D. 35

 S>hpb : B. 19

 DL¡$g : 
3 3 2 2

7
–

  = 
3 3 2 2

7
–

 × 
3 3 2 2

3 3 2 2
+

+

  = 
( ) ( )

( )

3 3 2 2

7 3 3 2 2

–2 2

+
 

  = 
( )
27 8

7 3 3 2 2
–
+

  = 
( )

19
7 3 3 2 2+

  \ R>¡v$ = 19

15.  
8 12

32 48
+

+
 = .........

 A. 2    B. 2   C. 4   D. 8

“p¢^ :  S>¡ âï““„bfdp„ L¡$ âï“ ApNm õ¾$u“  ( ) d|Lhpdp„ Aph¡g R>¡, s¡ rhÛp’}Ap¡“u rhrh^ ndsp QL$pkZu L$f¡ s¡hp (CBQ – Competency 

Based Questions) âï“p¡ R>¡.
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4 NAVNEET NrZs : ^p¡fZ 9

 S>hpb : B. 2

 DL¡$g : 
8 12

32 48
+

+

  = 
4 2 4 3

16 2 16 3
# #

# #

+

+

  = 
2 2 2 3

4 2 4 3
+

+

  = 
( )

( )

2 2 3

4 2 3
+

+

  = 2
4

  = 2

16.  Å¡ 2  = 1.4142 lp¡e, sp¡ 
2 1

2 1–
+

 = ......... .

 A. 2.4142   B. 5.8282   C. 0.4142   D. 0.1718

 S>hpb : C. 0.4142

 DL¡$g : 
2 1

2 1–
+

  = 
2 1

2 1

2 1

2 1–

–

–
#

+

  = 
( ) ( )

( )

2 1

2 1

–

–
2 2

2

  = 
( )
2 1
2 1
–
– 2

  = 2 1–

  = 1.4142 – 1 = 0.4142

17.  2234
 = .........

 A. 
– 6
1

2    B. 2– 6   C. 6
1

2    D. 26

 S>hpb : C. 6
1

2

 DL¡$g : 2234

  = 223 4
1

b l

  = ( )22 3
1 4

1

c m

  = 
2 ## 4

1
3
1

2

  = 6
1

2

18.  · ·2 2 323 4 12  = .........

 A. 2    B. 2   C. 212    D. 3212

 S>hpb : B. 2

 DL¡$g : · ·2 2 323 4 12

  = 3
1

4
1

12
1

2 2 32· ·

  = 53
1

4
1

12
1

· · ( )2 2 2

  = 3
1

4
1

12
5

· ·2 2 2

  = 
+ +4

1
12
5

3
1

2

  = 12
4 3 5+ +

2

  = 12
12

2

  = 21

  = 2

19.  ( )81 24 –  = ........

 A. 9
1    B. 3

1    C. 9   D. 81
1

 S>hpb : A. 9
1

 DL¡$g : ( )81 24 –

  = 81 2– 4
1

c_ i m

  = 92
2– 4

1

d` j n

  = 9 ( )2 2– 4
1

# #

  = 9–1

  = 9
1

20.  (256)0.16 × (256)0.09 = .........

 A. 4   B. 16   C. 64   D. 256.25

 S>hpb : A. 4

 DL¡$g : (256)0.16 × (256)0.09

  = (256)0.16 + 0.09

  = (256)0.25

  = 8 4
1

( )2

  = 
8# 4

1

2

  = 22

  = 4

21.  x = .........

 A. 7
12

7
5

x x–  B. ( )x4
12

3
1

 C. x3
3
2

a k  D. 7
12

12
7

x x#

 S>hpb : C. x3
3
2

a k
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õhpÝepe 1.2

 1.  ̂ pfp¡ L¡$, k„¿epAp¡ x A“¡ y A“y¾$d¡ k„d¡e A“¡ Ak„d¡e R>¡. 

x + y Ak„d¡e k„¿ep lp¡e s¡ S>ê$fu R>¡? sdpfp S>hpb“¡ 

A“yê$‘ Dv$plfZ Ap‘p¡.

 lp, Å¡ x k„d¡e k„¿ep A“¡ y Ak„d¡e k„¿ep lp¡e, sp¡ 

x + y Ak„d¡e k„¿ep S> lp¡e. ^pfp¡ L¡$, x = 5 k„d¡e k„¿ep 

R>¡ A“¡ y = 3  Ak„d¡e k„¿ep R>¡, sp¡ x + y = 5 + 3  

= 5 + 1.732050808 ... = 6.732050808 ... Ak„d¡e 

k„¿ep R>¡.

 2. ^pfp¡ L¡$ x k„d¡e A“¡ y Ak„d¡e R>¡. xy Ak„d¡e k„¿ep lp¡e 

s¡ AphíeL$ R>¡? sdpfp S>hpb“¡ Dv$plfZ Ap‘u âdprZs 

L$fp¡.

 “p, Å¡ x k„d¡e k„¿ep A“¡ y Ak„d¡e k„¿ep lp¡e, sp¡ 

xy Ak„d¡e k„¿ep S> lp¡e s¡ AphíeL$ “’u. xy k„d¡e 

k„¿ep ‘Z lp¡C iL¡$. ^pfp¡ L¡$, x = 0 k„d¡e k„¿ep R>¡ A“¡ 

y = 5  Ak„d¡e k„¿ep R>¡, ‘f„sy xy = 0 × 5 = 0 k„d¡e 

k„¿ep R>¡.

 3. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„? sdpfp S>hpb dpV¡$ L$pfZ Ap‘p¡ :

 ( 1 )  3
2

 k„d¡e k„¿ep R>¡.

 S>hpb :   Mp¡Vy„ $, 3
2

 A¡ q
p

 õhê$‘dp„ R>¡, ‘f„sy A„i 

p = 2  ‘|Zp¯L$ “’u, ‘f„sy Ak„d¡e k„¿ep R>¡.

 ( 2 )  L$p¡C ‘Z b¡ ‘|Zp¯L$ k„¿epAp¡ hÃQ¡ A“„s ‘|Zp¯L$ k„¿epAp¡ 

Aph¡gu R>¡.

 S>hpb :    Mp¡Vy„$, b¡ ‘|Zp¯L$ k„¿epAp¡ 4 A“¡ 7 hÃQ¡ a¼s b¡ S> 

‘|Zp¯L$ k„¿epAp¡ 5 A“¡ 6 Aph¡g R>¡. hmu b¡ ‘|Zp¯L$ 

k„¿epAp¡ 2 A“¡ 3 hÃQ¡ A¡L$ ‘Z ‘|Zp¯L$ k„¿ep Aph¡g 

“’u.

 ( 3 )  15 A“¡ 18 hÃQ¡ kpÞs k„¿epdp„ k„d¡e k„¿epAp¡ 

Aph¡gu R>¡.

 S>hpb :    Mp¡Vy„$, L$pfZ L¡$ L$p¡C ‘Z b¡ k„¿epAp¡ hÃQ¡ Ap‘Z¡ 

A“„s k„d¡e k„¿epAp¡ ip¡^u iL$uA¡ R>uA¡.

 ( 4 )  ‘|Zp¯L$ p A“¡ i|Þe¡sf ‘|Zp¯L$ q dpV¡$ q
p

 õhê$‘dp„ “ 

lp¡e s¡hu k„¿epAp¡“y„ A[õsÐh R>¡.

 S>hpb :   Mfy„, L$pfZ L¡$ 
5

3
 S>¡hu k„¿epAp¡“y„ A[õsÐh R>¡, 

‘f„sy 3  A“¡ 5  ‘|Zp¯L$ “’u.

 ( 5 )  Ak„d¡e k„¿ep“p¡ hN® l„d¡ip„ k„d¡e k„¿ep R>¡.

 S>hpb :   Mp¡Vy„$, L$pfZ L¡$ 53  Ak„d¡e k„¿ep R>¡, ‘f„sy s¡“p¡ 

hN® ( 53 )2 = 53
2

 ‘Z Ak„d¡e k„¿ep R>¡.

 ( 6 )  
3

12
 k„d¡e k„¿ep “’u, L$pfZ L¡$ 12  A“¡ 3  

‘|Zp¯L$p¡ “’u.

 S>hpb :   Mp¡Vy„$, L$pfZ L¡$ 12  A“¡ 3  Ak„d¡e k„¿epAp¡ R>¡, 

‘f„sy 
3

12
 = 3

12  = 4  = 2 A¡ k„d¡e k„¿ep R>¡.

 ( 7 )  
3

15
“¡ q

p
 õhê$‘dp„ gMsp„, q ¹ 0 A“¡ s¡’u s¡ k„d¡e 

k„¿ep R>¡.

 S>hpb :   Mp¡Vy„$, L$pfZ L¡$ 
3

15
 = 5  ’pe, S>¡ Ak„d¡e k„¿ep R>¡.

 4. “uQ¡“u k„¿epAp¡“y„ k„d¡e A’hp Ak„d¡e k„¿epAp¡dp„ hN}L$fZ 

L$fp¡ A“¡ kÐep’®sp QL$pkp¡ :

 ( 1 )  196 :  k„d¡e, L$pfZ L¡$ 196= 14 A¡ ‘|Zp̄L$ k„¿ep R>¡.

 ( 2 )  3 18  :  Ak„d¡e, L$pfZ L¡$ 3 18  = 3 9 2#

= 9 2  A¡ k„d¡e k„¿ep A“¡ Ak„d¡e k„¿ep“p¡ 

NyZpL$pf R>¡.

 ( 3 )  27
9  :  Ak„d¡e, L$pfZ L¡$ 27

9 = 3
1 =

3
1  A¡ k„d¡e 

k„¿ep A“¡ Ak„d¡e k„¿ep“p¡ cpNpL$pf R>¡.

 ( 4 )  
343

28
 : k„d¡e, L$pfZ L¡$ 

343

28
=

49 7

4 7
#

#

   =
49 7

4 7
#

#
= 7
2  A¡ k„d¡e k„¿ep R>¡.

 ( 5 )  – .0 4  :  Ak„d¡e, L$pfZ L¡$ – .0 4  = – 
10

4
 

= –
10
2   A¡ k„d¡e k„¿ep A“¡ Ak„d¡e 

k„¿ep“p¡ cpNpL$pf R>¡.

 DL¡$g : A. 7
12

7
5

x x–  ¹ x

  B. ( )x4
12

3
1

 = 4#x 3
1 12

1

b l = 9
1

x  ¹ x

  C. x3
3
2

a k  = x3 2
1 3

2

f` j p = 
3 ## 3

2
2
1

x  = x1 = x

  D. 7
12

12
7

x x#  = 12
7

7
12 +

x = 84
144 49+

x = 84
193

x  ¹ x
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6 NAVNEET NrZs : ^p¡fZ 9

 1. x, y, z A“¡ udp„’u L$ep k„L¡$s k„d¡e k„¿epAp¡ v$ip®h¡ R>¡ 

A“¡ L$ep Ak„d¡e k„¿epAp¡ v$ip®h¡ R>¡, s¡ ip¡^p¡ :

 ( 1 ) x2 = 5 ( 2 ) y2 = 9 ( 3 ) z2 = 0.04 

 ( 4 ) u2 = 4
17

 ( 1 ) x2 = 5 lp¡hp’u x = 5

  Ap’u x Ak„d¡e k„¿ep v$ip®h¡ R>¡.

 ( 2 ) y2 = 9 lp¡hp’u y = 3 A’hp y = – 3

  Ap’u y k„d¡e k„¿ep v$ip®h¡ R>¡.

 ( 3 )  z2 = 0.04 lp¡hp’u z = 0.2 A’hp z = – 0.2

  Ap’u z k„d¡e k„¿ep v$ip®h¡ R>¡.

 ( 4 )  u2 = 4
17  lp¡hp’u u = 2

17

  Ap’u u Ak„d¡e k„¿ep v$ip®h¡ R>¡.

  (Ak„d¡e k„¿ep A“¡ k„d¡e k„¿ep“p¡ cpNpL$pf)

 2. Ap‘¡g b¡ k„¿epAp¡ hÃQ¡“u ÓZ k„d¡e k„¿ep ip¡^p¡ :

 ( 1 ) – 1 A“¡ – 2 ( 2 ) 0.1 A“¡ 0.11 

 ( 3 ) 7
5  A“¡ 7

6   ( 4 ) 4
1  A“¡ 5

1

 ( 1 )  – 1 = – 1 × 4
4  = 4

4–  A“¡ 

  – 2 = – 2 × 4
4  = 4

8–

   Ap’u – 1 A“¡ – 2 hÃQ¡“u ÓZ k„d¡e k„¿epAp¡ 

4
5– , 4

6–  A“¡ 4
7–  gC iL$pe. 

   v$ip„i õhê$‘dp„ – 1 = – 1.0 A“¡ – 2 = – 2.0 g¡sp„ 

s¡Ap¡“u hÃQ¡“u ÓZ k„d¡e k„¿epAp¡ sfuL¡$ – 1.1, 

– 1.2, – 1.3 gC iL$pe.

 ( 2 )   0.1 = 0.100 A“¡ 0.11 = 0.110 hÃQ¡“u ÓZ k„d¡e 

k„¿epAp¡ 0.101, 0.102, 0.103 gC iL$pe.

 ( 3 )   7
5  = 7

5  × 4
4  = 28

20  A“¡ 7
6  = 7

6  × 4
4  = 28

24  

g¡sp„ s¡Ap¡“u hÃQ¡“u ÓZ Ak„d¡e k„¿epAp¡ 28
21 , 28

22 ,

  28
23  gC iL$pe.

 ( 4 )  4
1  = 0.25 A“¡ 5

1  = 0.20 hÃQ¡“u ÓZ k„d¡e 
k„¿epAp¡ 0.21, 0.22, 0.23 gC iL$pe.

 3.  Ap‘¡g b¡ k„¿ep“u hÃQ¡ A¡L$ k„d¡e k„¿ep A“¡ A¡L$ Ak„d¡e 
k„¿ep gMp¡ :

  ( 1 ) 2 A“¡ 3 ( 2 ) 0 A“¡ 0.1 ( 3 ) 3
1  A“¡ 2

1  

( 4 ) – 5
2  A“¡ 2

1  ( 5 ) 0.15 A“¡ 0.16 ( 6 ) 2  A“¡ 

3  ( 7 ) 2.357 A“¡ 3.121 ( 8 ) 0.0001 A“¡ 0.01 

( 9 ) 3.623623 A“¡ 0.484848 (10) 6.375289 

A“¡ 6.375738

 ( 1 )  2 A“¡ 3 hÃQ¡“u k„d¡e k„¿ep = 2
2 3+  = 2.5

  2 A“¡ 3 hÃQ¡“u Ak„d¡e k„¿ep = 2.010010001 ...

 ( 2 )  0 A“¡ 0.1 hÃQ¡“u k„d¡e k„¿ep = .
2

0 0 1+
 = 0.05

  0 A“¡ 0.1 hÃQ¡“u Ak„d¡e k„¿ep 

  = 0.030030003 ...

 ( 3 ) 3
1  A“¡ 2

1  hÃQ¡“u k„d¡e k„¿ep 

  = 2
2
1

3
1 +

 = 2
6

2 3+

 = 2
6
5

 = 12
5

  3
1  = 0.3 A“¡ 2

1  = 0.5 hÃQ¡“u Ak„d¡e k„¿ep 

  = 0.404004000 ...

 ( 4 )  – 5
2  A“¡ 2

1  hÃQ¡“u k„d¡e k„¿ep 

  = 
–

2
5
2

2
1+

 = . .
2

0 4 0 5– +
 = .

2
0 1  = 0.05

õhpÝepe 1.3

 ( 6 )  
75

12
 :  k„d¡e, L$pfZ L¡$ 

75

12
=

25 3

4 3
#

#
=

25 3

4 3
#

#

= 5
2   A¡ k„d¡e k„¿ep R>¡.

 ( 7 )  0.5918 : k„d¡e, L$pfZ L¡$ v$ip„i rhõsfZ kpÞs R>¡.

 ( 8 )  (1 + 5 ) – (4 + 5 ) :  k„d¡e, L$pfZ L¡$
   (1 + 5 ) – (4 + 5 )

   = – 3 ’pe S>¡ k„d¡e
   k„¿ep R>¡.

 ( 9 )  10.124124 ... : k„d¡e, L$pfZ L¡$
   10.124124... = 10.124 A¡ 
   A“„s Aph©Ñ v$ip„i Arcìe[¼s R>¡.

 (10)  1.010010001 ... :  Ak„d¡e, L$pfZ L¡$ v$ip„i 
Arcìe[¼s A“„s A“ph©Ñ R>¡.
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
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7
7
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7
7
7
7

   A’hp – 5
2  A“¡ 2

1  hÃQ¡“u k„d¡e k„¿ep = 0

   – 5
2  = – 0.4 A“¡ 2

1  = 0.5 hÃQ¡“u Ak„d¡e k„¿ep 
= 0.313113111 ...

 ( 5 )  0.15 A“¡ 0.16 hÃQ¡“u k„d¡e k„¿ep 

  = . .
2

0 15 0 16+
 = 0.155

  0.15 A“¡ 0.16 hÃQ¡“u Ak„d¡e k„¿ep 

  = 0.151551555 ...

 ( 6 )  2 = 1.41 A“¡ 3 = 1.73 hÃQ¡“u k„d¡e k„¿ep 
= 1.5

  2  A“¡ 3  hÃQ¡“u Ak„d¡e k„¿ep 

  = 1.505005000 ...

 ( 7 )  2.357 A“¡ 3.121 hÃQ¡“u k„d¡e k„¿ep = 3 

  2.357 A“¡ 3.121 hÃQ¡“u Ak„d¡e k„¿ep 

  = 3.050050005 ...

 ( 8 )  0.0001 A“¡ 0.01 = 0.0100 hÃQ¡“u k„d¡e k„¿ep 
= 0.005

  0.0001 A“¡ 0.01 = 0.0100 hÃQ¡“u Ak„d¡e k„¿ep 

  = 0.005000500005 ...

 ( 9 )  3.623623 A“¡ 0.484848 hÃQ¡“u k„d¡e k„¿ep = 1 

  3.623623 A“¡ 0.484848 hÃQ¡“u Ak„d¡e k„¿ep

  = 2.050050005 ...

 (10)  6.375289 A“¡ 6.375738 hÃQ¡“u k„d¡e k„¿ep 

  = 6.3754

  6.375289 A“¡ 6.375738 hÃQ¡“u Ak„d¡e k„¿ep

  = 6.375404004000 ...

 4. fv$ L$f¡g Aæepk¾$ddp„’u

 5. 5 , 10  A“¡ 71 “¡ k„¿epf¡Mp ‘f v$ip®hp¡.

  D‘fp¡¼s âï“p¡“p DL¡$g dpV¡$ ‘pW$é‘yõsL$“p õhpÝepe 1.2“p 
âï“ 3“p DL¡$g“u V|„$L$u fus“¡ A“ykfp¡.

  5 = 22 + 12, 10 = 32 + 12, 17 = 42 + 12“p¡ D‘ep¡N 
L$fp¡.

 6. “uQ¡“u k„¿epAp¡“y„ k„¿epf¡Mp ‘f cp¥rdrsL$ r“ê$‘Z L$fp¡ :

 ( 1 ) .4 5  ( 2 ) 5.6  ( 3 ) 8.1  ( 4 ) 2.3

  D‘fp¡¼s âï“p¡“p DL¡$g dpV¡$ ‘pW$é‘yõsL$“p õhpÝepe 1.4“p 
âï“ 4“p DL¡$g“¡ A“ykfp¡.

 7.  p ‘|Zp¯L$ lp¡e, q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp q
p

 õhê$‘dp„ 
“uQ¡“u k„¿ep“¡ v$ip®hp¡ :

  ( 1 ) 0.2 ( 2 ) 0.888 ... ( 3 ) 5.2 ( 4 ) 0.001 
( 5 ) 0.2555 ... ( 6 ) 0.134 ( 7 ) 0.00323232 ... 
( 8 ) 0.404040 ...

 ( 1 )  0.2 = 10
2  = 5

1

 ( 2 )   ̂ pfp¡ L¡$, x = 0.888 ...

  \ 10 x = 8.888 ...

  \ 10 x = 8 + 0.888 ...

  \ 10 x = 8 + x

  \ 9x = 8

  \ x = 9
8

  Apd, 0.888 ... = 9
8

 ( 3 )  ̂ pfp¡ L¡$, x = 5.2

  \ x = 5.222 ...

  \ 10 x = 52.222

  \ 10 x = 47 + 5.222 ...

  \ 10 x = 47 + x

  \ 9x = 47

  \ x = 9
47

  Apd, 5.2 = 9
47

 ( 4 )  ̂ pfp¡ L¡$, x = 0.001

  \ x = 0.001001 ...

  \ 1000 x = 1.001001 ...

  \ 1000 x = 1 + 0.001001 ...

  \ 1000 x = 1 + x

  \ 999 x = 1

  \ x = 999
1

  Apd, 0.001 = 9
1

9 9

 ( 5 )  ̂ pfp¡ L¡$, x = 0.2555 ... = 0.25

  \ 10 x = 2.555 ...

  \ 10 x = 2.3 + 0.2555 ...

  \ 10 x = 2.3 + x



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

8 NAVNEET NrZs : ^p¡fZ 9

  \ 9 x = 2.3

  \ 9 x = 10
23

  \ x = 90
23

  Apd, 0.2555 ... = 90
23

 ( 6 )  ̂ pfp¡ L¡$, x = 0.134 = 0.13434 ...

  \ 100 x = 13.43434 ...

  \ 100 x = 13.3 + 0.13434 ...

  \ 100 x = 13.3 + x

  \ 99 x = 13.3

  \ 99 x = 10
133

  \ x = 990
133

  Apd, 0.134 = 990
133

 ( 7 )  ̂ pfp¡ L¡$, x = 0.00323232 ... = 0.0032

  \ 100 x = 0.323232 ...

  \ 100 x = 0.32 + 0.003232 ...

  \ 100 x = 0.32 + x

  \ 99 x = 0.32

  \ 99 x = 100
32

  \ x = 9900
32

  \ x = 2475
8

  Apd, 0.00323232 ... = 2475
8

 ( 8 )  ̂ pfp¡ L¡$, x = 0.404040 ... = 0.40

  \ 100 x = 40.404040 ...

  \ 100 x = 40 + 0.404040 ...

  \ 100 x = 40 + x

  \ 99 x = 40

  \ x = 99
40

  Apd, 0.404040 ... = 99
40

 8. v$ip®hp¡ : 0.142857142857 ... = 7
1

  ̂ pfp¡ L¡$, x = 0.142857142857 ... = 0.142857

 \ 1000000 x = 142857.142857142857 ...

 \ 1000000 x = 142857 + 0.142857142857 ...

 \ 1000000 x = 142857 + x

 \ 999999 x = 142857

 \ x = 999999
142857

 \ x = 7
1

  Apd, 0.142857142857 ... = 7
1

 9. “uQ¡“p“y„ kpvy$„ ê$‘ Ap‘p¡ :

 ( 1 ) 45  – 3 20  + 4 5

 ( 2 ) 
4

8
2

 + 9
54

 

*  ( 3 ) 4 12  × 7 6

* ( 4 ) 4 28  / 3 7  

( 5 ) 3 3  + 2 27  + 
3
7

( 6 ) 3 2–
2

` j  

( 7 ) 814  – 8 2163  + 15 325  + 225  

( 8 ) 
8
3  + 

2
1

( 9 ) 3
2 3

 – 6
3

 ( 1 )  45 – 3 20  + 4 5

  =  9 5# – 3 4 5#  + 4 5

  =  3 5  – 6 5  + 4 5

  =  5

 ( 2 )  8
24

 + 9
54

  = 8
4 6#

 + 9
9 6#

  = 8
2 6

 + 9
3 6

  = 4
6

 + 3
6

  = 6 4
1

3
1+c m

  = 6 12
3 4+

c m  = 12
7 6

 * ( 3 ) 4 12  × 7 6

  = 4 6 2#  × 7 6

  = 4 × 6  × 2  × 7 × 6

  = 4 × 6 × 7 × 2  = 168 2

 * ( 4 ) 4 28  / 3 7

  = 
3 7

4 4 7#

  = 
3 7

8 7
 = 3

8

 * “p¢^ : v$pMgp“u fL$d bv$gu“¡ DL¡$g Ap‘¡g R>¡.
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 ( 5 ) 3 3  + 2 27  + 
3
7

  = 3 3  + 2 × 3 3  + 3
7 3

  = 3 3  + 6 3  + 3
7 3

  = 3
9 3 18 3 7 3+ +

  = 3
34 3

 ( 6 ) ( )3 2– 2

  = ( ) ( ) ( ) ( )3 2 3 2 2–2 2+

  = 3 – 2 6  + 2

  = 5 – 2 6

 ( 7 ) –81 8 216 15 32 2254 3 5+ +

  = –3 8 6 15 2 1544 33 55 2+ +

  = 3 – 8 × 6 + 15 × 2 + 15

  = 3 – 48 + 30 + 15

  = 0

 ( 8 ) 
8
3  + 

2
1

  = 
2 2
3  + 

2
1

  = 
2 2
3 2+

  = 
2 2
5  = 4

5 2

 ( 9 ) 3
2 3

 – 6
3

  = 6
4 3 3–

  = 6
3 3

 = 2
3

10.  “uQ¡“u k„¿epAp¡“p R>¡v$“y„ k„d¡euL$fZ L$fu kpvy$„ ê$‘ Ap‘p¡ :

 ( 1 ) 
3 3

2  ( 2 ) 
3

40
 ( 3 ) 

4 2

3 2+

 ( 4 ) 
41 5
16

–
 ( 5 ) 

2 3

2 3

–

+
 ( 6 ) 

2 3

6

+

 ( 7 ) 
3 2

3 2

–

+
 ( 8 ) 

5 3

3 5 3

–

+
 ( 9 ) 

48 18

4 3 5 2

+

+

 ( 1 ) 
3 3
2  = 

3 3
2  × 

3

3
 = 9

2 3

 ( 2 ) 
3

40
 = 

3

2 10
 × 

3

3
 = 3

2 30
 

 ( 3 ) 
4 2

3 2+
 = 

4 2

3 2+
 × 

2

2
 = 8

3 2 2+

 ( 4 ) 
41 5
16
–

 = 
41 5
16
–

 × 
41 5

41 5
+

+

   = 
( ) ( )

( )

41 5

16 41 5

–2 2

+
 = 

( )
41 25

16 41 5
–
+

   = 
( )
16

16 41 5+
 = 41 5+

 ( 5 ) 
2 3

2 3

–

+
 = 

2 3

2 3

–

+
 × 

2 3

2 3
+

+

  = 
( ) ( )

( )

2 3

2 3

–2 2

2+
 = 4 3

4 3 4 3
–

+ +
 = 7 4 3+

 ( 6 ) 
2 3

6
+

 = 
3 2

6
+

 × 
3 2

3 2

–

–

  = 
( ) ( )3 2

18 12

–

–
2 2  = 3 2

3 2 2 3
–
–

  = 3 2 2 3–

 ( 7 ) 
3 2

3 2

–

+
 = 

3 2

3 2

–

+
 × 

3 2

3 2
+

+

  = 
( ) ( )

( )

3 2

3 2

–2 2

2+
 = 3 2

3 2 2 6
–

+ +

  = 5 2 6+

 ( 8 ) 
5 3

3 5 3

–

+
 = 

5 3

3 5 3

–

+
 × 

5 3

5 3
+

+

  = 
( ) ( )

( ) ( )

5 3

3 5 3 5 3

–2 2

+ +

  = 5 3
15 3 15 15 3

–
+ + +

  = 2
18 4 15+

  = 9 2 15+

 ( 9 ) 
48 18

4 3 5 2
+

+
 = 

4 3 3 2

4 3 5 2
+

+
 × 

4 3 3 2

4 3 3 2

–

–

  = 
( ) ( )

( ) ( )

4 3 3 2

4 3 5 2 4 3 3 2

–

–
2 2

+

  = 48 18
48 12 6 20 6 30

–
– –+

  = 30
18 8 6+

  = 15
9 4 6+
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11.  “uQ¡“pdp„ a A“¡ b“u qL„$dsp¡ ip¡^p¡ :

 ( 1 ) a 6 3–
7 4 3

5 2 3
=

+

+

 ( 2 ) a 5 – 1
3 2 5

3 5
11
9–

=
+

 ( 3 ) b2 6–
3 2 2 3

2 3

–
=

+

 ( 4 ) a b5–
7 5

7 5

7 5

7 5
11
7

–

–
= +

+

+

 ( 1 ) 
7 4 3

5 2 3
+

+
 = 

7 4 3

5 2 3
+

+
 × 

7

7 4 3

4 3

–

–

   = 
( ) ( )

( ) ( )

7 4 3

5 2 3 7 4 3

–

–
2 2

+

   = 49 48
35 20 3 14 3 24

–
– –+

   = 11 – 6 3

  dpV¡$, 11 – 6 3  = a – 6 3

  \ a = 11

 ( 2 ) 
3 2 5

3 5–
+

 = 
3 2 5

3 5–
+

 × 
3 2 5

3 2 5

–

–

   = 
( ) ( )

( ) ( )

3 2 5

3 5 3 2 5

–

– –
2 2

   = 9 20
9 6 5 3 5 10

–
– – +

   = 11
19 9 5
–
–

   = 5 –11
9

11
19

  dpV¡$, 5 –11
9

11
19  = a 5  – 11

19

  \ a = 11
9

 ( 3 ) 
3 2 2 3

2 3

–

+
 = 

3 2 2 3

2 3

–

+
 × 

3 2 2 3

3 2 2 3
+

+

   = 
( ) ( )

( ) ( )

3 2 2 3

2 3 3 2 2 3

–2 2

+ +

   = 18 12
6 2 6 3 6 6

–
+ + +

   = 6
12 5 6+

   = 2 66
5+

  dpV¡$, 2 66
5+  = 2 – b 6

  \ b = – 5
6

 ( 4 ) –
7 5

7 5

7 5

7 5

–

–+

+
 = 

( ) ( )

( ) ( )

7 5 7 5

7 5 7 5

–

– –2 2

+

+

   = 
( ) ( )

( ) ( )

7 5

49 5 14 5 49 5 14 5

–

– –
2 2

+ + +

   = 49 5
28 5
–

   = 44
28 5

   = 511
7

  dpV¡$, a b5 511
7

11
7= +

  \ a = 0 A“¡ b = 1

12.  Å¡ a = 2 + 3  lp¡e, sp¡ a – a
1 “u qL„$ds ip¡^p¡.

 a = 2 + 3

 \ a
1  = 

2 3
1
+

 = 
2 3
1
+

 × 
2 3

2 3

–

–

  = 4 3
2 3
–
–

 = 2 – 3

 lh¡, a – a
1  = (2 + 3 ) – (2 – 3 )

   = 2 + 3  – 2 + 3

   = 2 3

13.  “uQ¡“u v$f¡L$ k„¿epAp¡“p R>¡v$“y„ k„d¡euL$fZ L$fp¡ A“¡ 
2  = 1.414, 3  = 1.732 A“¡ 5  = 2.236 gC 

ÓZ v$ip„iõ’m ky^u d|ëe d¡mhp¡ :

 ( 1 ) 
3
4  ( 2 ) 

6
6  ( 3 ) 2

10 5–

 ( 4 ) 
2 2

2

+
 ( 5 ) 

3 2
1
+

 ( 1 ) 
3
4  = 3

4 3
 = .

3
4 1 732#

 = 2.309

 ( 2 ) 
6
6  = 6  = 2  × 3

   = 1.414 × 1.732 = 2.449

 ( 3 ) 2
10 5–

 = 
( )
2

5 2 1–

   =
. ( . )

2
2 236 1 414 1–

   = 1.118 × 0.414

   = 0.463

 ( 4 ) 
2 2

2
+

 = 
2 2

2
+

 × 
2 2

2 2

–

–

   = 4 2
2 2 2

–
–
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7
7
7
7
7
7
7
7
7
7
7
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7

   = 2
2 2 2–

   = 2 1–

   = 1.414 – 1

   = 0.414

 ( 5 ) 
3 2
1
+

 = 
3 2
1
+

 × 
3 2

3 2

–

–

   = 3 2
3 2
–
–

   = 1.732 – 1.414 = 0.318

14.  kpvy$„ ê$‘ Ap‘p¡ :

 ( 1 ) (13 + 23 + 33) 2
1

 ( 2 ) · ·5
3 4

5
8 12

5
32 6–

c c cm m m

 ( 3 ) 27
1 – 3

2

c m  ( 4 ) ( )625

2

–
–

2
1 4

1

c m> H

 ( 5 ) 
–

6 33 3

9 27 –
3

1

2

1

#

#
1 2  ( 6 ) 

–
64 64–3

1

3
1

3
2

64 : D

 ( 7 ) 
–32

8 16

3
1

3

1

3

1

#

 ( 1 ) (13 + 23 + 33) 2
1

 = (1 + 8 + 27) 2
1

 

   = (36) 2
1

 = (62) 2
1

 = 6

 ( 2 ) · ·5
3 4

5
8 12

5
32 6–

c c cm m m

  = 
5
3
4

4
 × 2

5 12
3d n · 5

2
65

d n

  = 
5
3
4

4
 × 

2
5
36

12
 × 

5
2
6

30

  = 
2

3 5
36 30

4 12 4 6

–

– –#

  = 
2

81 5
6

2#

  = 64
81 25#

 = 64
2025

 ( 3 ) 27
1 – 3

2

c m  = (27) 3
2

 = (33) 3
2

 = 32 = 9

 ( 4 ) ( )625

2

–
–

2
1 4

1

c m> H  =
2– –# #

2
1

4
1

( )625

   = 4 4
1

( )5  = 51 = 5

 ( 5 ) –
3 2–

3

9 27

6

1

3

2

#

#

3

1 1

= 
–

–( ) ( )

3

2

3 32 3

6

1

3

1

2

1

#

3

   = –

–

3

3 3
6

3

3

2

2

3

#

   = 
–– –2

3
6
3

3
2

3
b l

   = 6
4 9 3– +

3

   = 
– 6
2

3

   = – 3
1

3

 ( 6 ) 
–

64 64–3
1

3
1

3
2

64 : D

  = ( ) ( )4 4–
3 3 3– 3

1

3
1

3
2

( )4 ; E

  = (4)–1 [(4)1 – (4)2]

  = 4
1  (4 – 16) = 4

1  (– 12) = – 3

 ( 7 ) 
–32

8 16

3
1

3
1

3
1

#
 = 3

1
3
1

3
1

8 16 32# #

   = 3 4 53
1

3
1

3
1

( ) ( ) ( )2 2 2# #

   = 1 3
4

3
5

2 2 2# #

   = 21 3
4

3
5+ +

   = 3
3 4 5+ +

2

   = 24

   = 16
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õhpÝepe 1.4

 1.  p ‘|Zp¯L$ lp¡e A“¡ q i|Þe¡sf ‘|Zp¯L$ lp¡e s¡hp q
p

 õhê$‘dp„ 

0.6 + 0.7 + 0.47 “¡ v$ip®hp¡.

 ^pfp¡ L¡$, x = 0.7 = 0.777...

 \ 10 x = 7.777...

  = 7 + 0.777...

  = 7 + x

 \ 9 x = 7

 \ x = 9
7  Ap’u 0.7 = 9

7

 ^pfp¡ L¡$, x = 0.47 = 0.4777 ...

 \ 10 x = 4.777...

  = 4.3 + 0.4777 ...

  = 4.3 + x

 \ 9 x = 4.3

 \ x = 90
43  Ap’u 0.47 = 90

43

 lh¡, 0.6 + 0.7 + 0.47 = 10
6  + 9

7  + 90
43

  = 90
54 70 43+ +

  = 90
167

2.  kpvy$„ ê$‘ Ap‘p¡ : 
10 3

7 3

+
 – 

6 5

2 5

+
 – 

15 3 2

3 2

+

 
10 3

7 3
+

 – 
6 5

2 5
+

 – 
15 3 2

3 2
+

 = 
( ) ( )

( )

10 3 10 3

7 3 10 3

–

–
+

 – 
( ) ( )

( )

6 5 6 5

2 5 6 5

–

–
+

 – 
( ) ( )

( )

15 3 2 15 3 2

3 2 15 3 2

–

–
+

 = 
( )
10 3

7 3 10 3
–
–

 – 
( )
6 5

2 5 6 5
–
–

 – 
( )
15 18

3 2 15 3 2
–
–

 = ( 30  – 3) – (2 30  – 10) + ( 30  – 6)

 = 30  – 3 – 2 30  + 10 + 30  – 6

 = 1

 3.  Å¡ .2 1 414= , .3 1 732=  lp¡e, sp¡

 
3 3 2 2

4
–

 + 
3 3 2 2

3
+

“u qL„$ds ip¡^p¡.

 
3 3 2 2

4
–

 + 
3 3 2 2

3
+

 = 
( ) ( )

( ) ( )

3 3 2 2 3 3 2 2

4 3 3 2 2 3 3 3 2 2

–

–
+

+ +

 = 27 8
12 3 8 2 9 3 6 2

–
–+ +

 

 = 19
21 3 2 2+

 = 
( . ) ( . )

19
21 1 732 2 1 414+

 = . .
19

36 372 2 828+

 = .
19
39 2

 = 2.063

4.  Å¡ a = 2
3 5+

 lp¡e, sp¡ a2 + 
a
1
2 “u qL„$ds ip¡^p¡.

 a = 2
3 5+

 \ a
1  = 

3 5
2
+

 = 
( ) ( )

( )

3 5 3 5

2 3 5

–

–
+

   = 9 5
6 2 5

–
–

   = 4
6 2 5–

 = 2
3 5–

 Ap’u a + a
1  = 2

3 5+
 + 2

3 5–
 = 3

 A“¡ a × a
1  = 2

3 5+
 × 2

3 5–
 = 4

9 5–  = 1

 lh¡, a2 + 
a

1
2  = a a

1 2
+b l  – 2 a a

1
#b l

   = (3)2 – 2 (1)

   = 9 – 2

   = 7

 5.  Å¡ x = 
3 2

3 2

–

+
 A“¡ y = 

3 2

3 2–

+
 lp¡e, sp¡ x2 + y2“u 

qL„$ds ip¡^p¡.

 x + y = 
3 2

3 2

–

+
 + 

3 2

3 2–
+

  = 
( ) ( )

( ) ( )

3 2 3 2

3 2 3 2

–

–2 2

+

+ +

  = 
( ) ( )

3 2
3 2 2 6 3 2 2 6

–
–+ + + +

  = 10

 xy = 
3 2

3 2

–

+
f p  × 

3 2

3 2–
+

f p  = 1

 lh¡, x2 + y2 = (x + y)2 – 2xy

  = (10)2 – 2 (1)

  = 100 – 2

  = 98
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 6.  kpvy$„ ê$‘ Ap‘p¡ : (256) 4– 2

3–
b l

 (256) 4– 2
3–

b l  = (28) ( )2– 2
2
3–

c m

  = (28)– (2– 3)

  = (28)
– 8
1

  = 
8# – 8

1

2
d n

  = 2–1

  = 2
1

 7.  qL„$ds ip¡^p¡ : 
( )216

4
–

3

2  + 
( )256

1
–

4

3  + 
( )243

2
–

5

1

 
( )216

4
–
3

2  + 
( )256

1
–
4
3  + 

( )243

2
–
5

1

 = 
( )6

4
3 –

3
2  + 

( )4

1
4 –

4
3  + 

( )3

2
5 –

5
1

 = 
6
4
2–  + 

4
1
3–  + 

3
2
1–

 = (4 × 62) + (1 × 43) + (2 × 31)

 = 144 + 64 + 6

 = 214
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7
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rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 21hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  Arcìe[¼s .......... blº‘v$u R>¡.

 A. –x

x2
22

2    B. x2  – 1   C. x2 + 
x

2
3

x3    D. x
x

1
1–

+

 S>hpb : C. x2 + 
x

2
3

x3

 DL¡$g :  x2 + 
x

2
3

x3  = x2 + 
2
1
2
3

x

x3  = x2 + 3x dp„ v$f¡L$ ‘v$dp„ 

x“u Ops ‘|Z® k„¿ep R>¡. A, B A“¡ D dp„ x“u Ops 

F>Z A’hp A‘|Zp¯L$ lp¡e s¡hp„ ‘v$p¡ R>¡.

 2.  blº‘v$u 2 “u Ops .......... R>¡.

 A. 2   B. 0   C. 1   D. 2
1

 S>hpb : B. 0

 DL¡$g :  2  = 2 x0 lp¡hp’u blº‘v$u 2 “u Ops i|Þe R>¡.

 3.  4x4 + 0x3 + 0x5 + 5x + 7 blº‘v$u“u Ops .......... R>¡.

 A. 4   B. 5   C. 3   D. 7

 S>hpb : A. 4

 DL¡$g :  4x4 + 0x3 + 0x5 + 5x + 7 = 4x4 + 5x + 7

   Ap blº‘v$udp„ dlÑd Opsp„L$ 4 lp¡hp’u blº‘v$u“u 

Ops 4 R>¡.

 4.  i|Þe blº‘v$u“u Ops ......... R>¡.

 A. 0  B. 1

 C. L$p¡C ‘Z âpL©$rsL$ k„¿ep D. Aìep¿epres

 S>hpb : D. Aìep¿epres

 DL¡$g : i|Þe blº‘v$u = 0 = 0 · x1 = 0 · x5 = 0 · x10

   S>¡d A“¡L$ fus¡ hZ®hu iL$pe. Ap’u i|Þe blº‘v$u“u 

Ops Aìep¿epres R>¡.

 5.  Å¡ p (x) = x2 – 2 2 x + 1 lp¡e, sp¡

 p (2 2 ) = ........ .

 A. 0   B. 1   C. 4 2    D. 8 2  + 1

 S>hpb : B. 1

 DL¡$g :  p (x) = x2 – 2 2 x + 1

  \ p (2 2 ) = (2 2 )2 – 2 2 (2 2 ) + 1

   = 8 – 8 + 1

   = 1

 6.  x = – 1 ApNm blº‘v$u 5x – 4x2 + 3“u qL„ $ds 
.......... R>¡.

 A. – 6   B. 6   C. 2   D. – 2

 S>hpb : A. – 6

 DL¡$g : p (x) = 5x – 4x2 + 3

  \ p (– 1) = 5 (– 1) – 4 (– 1)2 + 3

   = – 5 – 4 + 3 = – 6

 7.  Å¡ p (x) = x + 3 lp¡e, sp¡ p (x) + p (– x) = .......... R>¡.

 A. 3   B. 2x   C. 0   D. 6

 S>hpb : D. 6

 DL¡$g :  p (x) = x + 3   \ p (– x) = – x + 3

  \ p (x) + p (– x) = (x + 3) + (– x + 3) = 6

 8.  i|Þe blº‘v$u“y„ i|Þe .......... R>¡.

 A. 0    B. 1

 C. L$p¡C ‘Z hpõsrhL$ k„¿ep D. Aìep¿epres

 S>hpb : C. L$p¡C ‘Z hpõsrhL$ k„¿ep

 DL¡$g :  i|Þe blº‘v$u p (x) = 0dp„ x lpS>f “ lp¡hp’u x“u 
qL„$ds L$p¡C ‘Z hpõsrhL$ k„¿ep g¡hp R>sp„ p (x)“y„ 
d|ëe 0 S> ’pe.

 9.  p (x) = 2x + 5 blº‘v$u“y„ i|Þe ......... R>¡.

 A. – 5
2    B. – 2

5    C. 5
2   D. 2

5

blº‘v$uAp¡
( POLYNOMIALS )

2

õhpÝepe 2.1
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7
7
7
7
7
7
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7
7
7
7
7
7

 S>hpb : B. – 2
5

 DL¡$g : p (x) = 0 g¡sp„, 2x + 5 = 0

  \ 2x = – 5  \ x = – 2
5

  Apd, blº‘v$u p (x)“y„ i|Þe – 2
5  R>¡.

10.  blº‘v$u 2x2 + 7x – 4“y„ A¡L$ i|Þe ......... R>¡.

 A. 2   B. 2
1    C. – 2

1    D. – 2

 S>hpb : B. 2
1

 DL¡$g : 2x2 + 7x – 4 = 0

  \ 2x2 + 8x – x – 4 = 0

  \ 2x (x + 4) – 1 (x + 4) = 0

  \ (x + 4) (2x – 1) = 0

  \ x + 4 = 0 A’hp 2x – 1 = 0

  \ x = – 4 A’hp x = 2
1

  Ap’u 2x2 + 7x – 4“p„ i|Þep¡ – 4 A“¡ 2
1  R>¡.

11.  x51 + 51“¡ x + 1 hX¡$ cpNsp„ dmsu i¡j ......... R>¡.

 A. 0   B. 1   C. 49   D. 50

 S>hpb : D. 50

 DL¡$g : x + 1“y„ i|Þe – 1 R>¡.

   Ap’u p (x) = x51 + 51 “¡ x + 1 hX¡$ cpNsp„ dmsu 
i¡j = p (– 1) = (– 1)51 + 51 = – 1 + 51 = 50

12.  Å¡ blº‘v$u 2x2 + kx“p¡ A¡L$ Aheh x + 1 lp¡e, sp¡ k“u 
qL„$ds ......... R>¡.

 A. – 3   B. 4   C. 2   D. – 2

 S>hpb : C. 2

 DL¡$g : p (x) = 2x2 + kx“p¡ A¡L$ Aheh x + 1 R>¡.

  \ p (– 1) = 0

  \ 2 (– 1)2 + k (–1) = 0

  \ 2 – k = 0

  \ k = 2

13.  x + 1 A¡ .......... blº‘v$u“p¡ Aheh R>¡.

 A. x3 + x2 – x + 1 B. x3 + x2 + x + 1

 C. x4 + x3 + x2 + 1 D. x4 + 3x3 + 3x2 + x + 1

 S>hpb : B. x3 + x2 + x + 1

 DL¡$g :  rhL$ë‘ B“u blº‘v$u x3 + x2 + x + 1dp„ eyÁd 
Opsp„L$hpmp„ ‘v$p¡“p klNyZL$p¡“p¡ kfhpmp¡ = AeyÁd 
Opsp„L$hpmp„ ‘v$p¡“p klNyZL$p¡“p¡ kfhpmp¡ = 2 ’pe 
R>¡. buÅ L$p¡C ‘Z rhL$ë‘“u blº‘v$udp„ Ap b¡ kfhpmp 
kdp“ ’sp “’u.

14.  (25x2 – 1) + (1 + 5x)2“p¡ A¡L$ Aheh ....... R>¡.

 A. 5 + x   B. 5 – x   C. 5x – 1   D. 10x

 S>hpb : D. 10x

 DL¡$g : (25x2 – 1) + (1 + 5x)2

  = (5x + 1) (5x – 1) + (5x + 1)2

  = (5x + 1) (5x – 1 + 5x + 1)

  = (5x + 1) (10x)

15.  2492 – 2482 “u qL„$ds ....... R>¡.

 A. 12   B. 477   C. 487   D. 497

 S>hpb : D. 497

 DL¡$g : 2492 – 2482

  = (249 + 248) (249 – 248)

  = (497) (1) = 497

16.  4x2 + 8x + 3“p AhehuL$fZ“y„ ‘qfZpd ......... R>¡.

 A. (x + 1) (x + 3) 

 B. (2x + 1) (2x + 3)

 C. (2x + 2) (2x + 5) 

 D. (2x – 1) (2x – 3)

 S>hpb : B. (2x + 1) (2x + 3)

 DL¡$g : 4x2 + 8x + 3

  = 4x2 + 6x + 2x + 3

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

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

17.  (x + y)3 – (x3 + y3) “p¡ A¡L$ Aheh ......... R>¡.

 A. x2 + y2 + 2xy B. x2 + y2 – xy

 C. xy2 D. 3xy

 S>hpb : D. 3xy

 DL¡$g : (x + y)3 – (x3 + y3)

  = x3 + y3 + 3xy (x + y) – x3 – y3

  = 3xy (x + y)

18.  (x + 3)3“p rhõsfZdp„ x “p¡ klNyZL$ ......... R>¡.

 A. 1   B. 9   C. 18   D. 27

 S>hpb : D. 27

 DL¡$g : (x + 3)3

  = x3 + (3)3 + 3 (x) (3) (x + 3)

  = x3 + 27 + 9x (x + 3)

  = x3 + 27 + 9x2 + 27x
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19.  Å¡ y
x

x
y

+  = – 1 (x, y ¹ 0) lp¡e, sp¡ x3 – y3“u qL„$ds 
......... R>¡.

 A. 1   B. – 1   C. 0   D. 2
1

 S>hpb : C. 0

 DL¡$g : y
x

x
y

+  = – 1

  \ x2 + y2 = – xy

  \ x2 + xy + y2 = 0

  lh¡, x3 – y3

  = (x – y) (x2 + xy + y2) 

  = (x – y) (0) = 0

20.  Å¡ 49x2 – b = x7 2
1+c m x7 – 2

1
c m  lp¡e, sp¡ b“u qL„$ds 

......... R>¡.

 A. 0   B. 
2
1    C. 4

1    D. 2
1

 S>hpb : C. 4
1

 DL¡$g : 49x2 – b = x7 2
1+c m x7 – 2

1
c m

  \ 49x2 – b = (7x)2 – 2
1 2

c m

  \ 49x2 – b = 49x2 – 4
1

  \ b = 4
1

21.  Å¡ a + b + c = 0 lp¡e, sp¡ a3 + b3 + c3 = ......... R>¡.

 A. 0   B. abc   C. 3abc   D. 2abc

 S>hpb : C. 3abc

 DL¡$g : a3 + b3 + c3 – 3abc = (a + b + c) (a2 + b2  

 + c2 – ab – bc – ca)

  \ a3 + b3 + c3 – 3abc = (0) (a2 + b2 + c2  

 – ab – bc – ca)

  \ a3 + b3 + c3 – 3abc = 0

  \ a3 + b3 + c3 = 3abc

 1. “uQ¡“pdp„’u L$C Arcìe[¼sAp¡ blº‘v$u R>¡? sdpfp S>hpb 
dpV¡$ L$pfZ Ap‘p¡ :

 ( 1 ) 8  ( 2 ) 3 x2 – 2x

 ( 3 ) 1 – x5  ( 4 ) 
x5
1

2–  + 5x + 7

 ( 5 ) 
( )( )

x
x x2 4– –

 ( 6 ) x 1
1
+

 ( 7 ) 7
1 a3 – 

3
2 a2 + 4a – 7 ( 8 ) x2

1

 DL¡$g :   Arcìe[¼sAp¡ ( 1 ), ( 2 ), ( 4 ) A“¡ ( 7 ) 

blº‘v$uAp¡ R>¡, L$pfZ L¡$ s¡ v$f¡L$dp„ kpvy$„ ê$‘ Ap‘sp 

Qg“u Ops ‘|Z® k„¿ep R>¡. Arcìe[¼sAp¡ ( 3 ), ( 5 ), 

( 6 ) A“¡ ( 8 ) blº‘v$uAp¡ “’u, L$pfZ L¡$ s¡ v$f¡L$dp„ 

Qg“u Ops ‘|Z® k„¿ep “’u.

 2. “uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„? sdpfp S>hpb dpV¡$ L$pfZ Ap‘p¡ :

 ( 1 ) qÜ‘v$u“¡ h^ydp„ h^y b¡ ‘v$p¡ lp¡e R>¡.

 S>hpb : Mp¡Vy„$, L$pfZ L¡$ qÜ‘v$u blº‘v$u“¡ bfpbf b¡ ‘v$p¡ lp¡e R>¡.

 ( 2 ) v$f¡L$ blº‘v$u qÜ‘v$u R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ 7x A¡ A¡L$‘v$u R>¡ Äepf¡ x2 – 8x + 15 

A¡ rÓ‘v$u R>¡. Apd, v$f¡L$ blº‘v$u qÜ‘v$u lp¡e s¡ 

AphíeL$ “’u.

 ( 3 ) qÜ‘v$u“u Ops 5 lp¡C iL¡$.

 S>hpb :  Mfy„, S>¡d L¡$ 7x5 + 3x3 A¡ qÜ‘v$u R>¡ A“¡ s¡“u 

Ops 5 R>¡.

 ( 4 ) blº‘v$u“y„ i|Þe l„d¡ip„ i|Þe R>¡.

 S>hpb : Mp¡Vy„$, S>¡d L¡$ 4x – 12 blº‘v$u“y„ i|Þe 3 R>¡.

 ( 5 ) blº‘v$u“¡ A¡L$’u h^pf¡ i|Þe lp¡C iL¡$ “rl.

 S>hpb :  Mp¡Vy„$, qÜOps blº‘v$u x2 – 8x + 15 “¡ b¡ i|Þep¡ 5 

A“¡ 3 R>¡. rÓOps blº‘v$u“¡ ÓZ i|Þep¡ lp¡C iL¡$. 

Apd, blº‘v$u“p„ i|Þep¡“u k„¿ep blº‘v$u“u Ops ‘f 

Ap^pqfs R>¡.

 ( 6 ) 5 Opshpmu b¡ blº‘v$uAp¡“p kfhpmp“u Ops l„d¡ip„ 5 R>¡.

 S>hpb :  Mp¡Vy„$, S>¡d L¡$ 3x5+7x2+12 A“¡ – 3x5 + 11x + 5 

b„“¡ 5 Opshpmu blº‘v$uAp¡ R>¡, ‘f„sy s¡d“p¡ kfhpmp¡ 

qÜOps blº‘v$u 7x2 + 11x + 17 R>¡.

õhpÝepe 2.2
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7

 1. “uQ¡ Ap‘¡gu blº‘v$uAp¡“¡ Qg“u k„¿ep A“ykpf hN}L©$s L$fp¡ :

 ( 1 ) x2 + x + 1 ( 2 ) y3 – 5y

 ( 3 ) xy + yz + zx ( 4 ) x2 – 2xy + y2 + 1

 ( 1 )   blº‘v$u x2 + x + 1dp„ a¼s A¡L$ Qg x lp¡hp’u s¡ 

A¡L$Qg blº‘v$u R>¡.

 ( 2 )   blº‘v$u y3 – 5ydp„ a¼s A¡L$ Qg y lp¡hp’u s¡ A¡L$Qg 

blº‘v$u R>¡.

 ( 3 )   blº‘v$u xy + yz + zxdp„ ÓZ Qg x, y A“¡ z 

lp¡hp’u s¡ rÓQg blº‘v$u R>¡.

 ( 4 )   blº‘v$u x2 – 2xy + y2 + 1dp„ b¡ Qg x A“¡ y 

lp¡hp’u s¡ qÜQg blº‘v$u R>¡.

 2. “uQ¡ Ap‘¡gu blº‘v$uAp¡“u Ops S>Zphp¡ :

 ( 1 ) 2x – 1 ( 2 ) – 10

 ( 3 ) x3 – 9x + 3x5 ( 4 ) y3 (1 – y4)

 ( 1 )   blº‘v$u 2x – 1“u Ops 1 R>¡.

 ( 2 )   blº‘v$u – 10“u Ops 0 R>¡.

 ( 3 )   blº‘v$u x3 – 9x + 3x5“u Ops 5 R>¡.

 ( 4 )   blº‘v$u y3 (1 – y4) = y3 – y7“u Ops 7 R>¡.

 3. blº‘v$u –x x
5
2 1

2
73 + +

x2 – x6 dpV¡$

 ( 1 ) blº‘v$u“u Ops, ( 2 ) x3“p¡ klNyZL$, ( 3 ) x6“p¡ 

klNyZL$ A“¡ ( 4 ) AQm ‘v$ d¡mhp¡.

 Ap‘¡g blº‘v$u = –x x
5
2 1

2
73+ +

x2 – x6 

   = x x –5
1 3

5
2

5
1

2
7+ + x2 – x6

 ( 1 ) blº‘v$u“u Ops 6 R>¡.

 ( 2 ) x3“p¡ klNyZL$ 5
1  R>¡.

 ( 3 ) x6“p¡ klNyZL$ – 1 R>¡.

 ( 4 ) AQm ‘v$ 5
1  R>¡.

 4. “uQ¡“u âÐe¡L$ Arcìe[¼sdp„ x2“p¡ klNyZL$ S>Zphp¡ :

 ( 1 ) 6
r x + x2 – 1 ( 2 ) 3x – 5

 ( 3 ) (x – 1) (3x – 4) ( 4 ) (2x – 5) (2x2 – 3x + 1)

 ( 1 ) 6
r

x + x2 – 1dp„ x2“p¡ klNyZL$ 1 R>¡.

 ( 2 ) 3x – 5dp„ x2“p¡ klNyZL$ 0 R>¡.

 ( 3 )  (x – 1) (3x – 4) = 3x2 – 7x + 4dp„ x2“p¡ klNyZL$ 

3 R>¡.

 ( 4 )  (2x – 5) (2x2 – 3x + 1) = 4x3 – 16x2 + 17x – 5dp„ 

x2“p¡ klNyZL$ – 16 R>¡.

 5. “uQ¡ Ap‘¡gu blº‘v$uAp¡“¡ AQm, kyf¡M, qÜOps L¡$ rÓOps 

blº‘v$udp„ hN}L©$s L$fp¡ :

 ( 1 ) 2 – x2 + x3 ( 2 ) 3x3 ( 3 ) 5t – 7

 ( 4 ) 4 – 5y2 ( 5 ) 3 ( 6 ) 2 + x

 ( 7 ) y3 – y ( 8 ) 1 + x + x2 ( 9 ) t2

 (10) 2 x – 1

 AQm blº‘v$uAp¡ : ( 5 ) 3

 kyf¡M blº‘v$uAp¡ :  ( 3 ) 5t – 7   ( 6 ) 2 + x,

  (10) 2 x – 1

 qÜOps blº‘v$uAp¡ :  ( 4 ) 4 – 5y2  ( 8 ) 1 + x + x2

( 9 ) t2

 rÓOps blº‘v$uAp¡ : ( 1 ) 2 – x2 + x3 ( 2 ) 3x3

  ( 7 ) y3 – y

 6. dpÁep âdpZ¡ blº‘v$u“p„ Dv$plfZp¡ Ap‘p¡ :

 ( 1 ) A¡L$‘v$udp„ 1 Ops, ( 2 ) qÜ‘v$udp„ 20 Ops 

( 3 ) rÓ‘v$udp„ 2 Ops

 ( 1 ) A¡L$‘v$udp„ 1 Ops : 7x

 ( 2 ) qÜ‘v$udp„ 20 Ops : 5x20 – 16x

 ( 3 ) rÓ‘v$udp„ 2 Ops : 6x2 + 17x + 12

 7. x = 3 dpV¡$ blº‘v$u 3x3 – 4x2 + 7x – 5“u qL„$ds ip¡^p¡ 

A“¡ x = – 3 dpV¡$ ‘Z s¡“u qL„$ds ip¡^p¡.

 ^pfp¡ L¡$, p (x) = 3x3 – 4x2 + 7x – 5

 ( 1 ) p (3) = 3 (3)3 – 4 (3)2 + 7 (3) – 5

  = 81 – 36 + 21 – 5

  = 61

 ( 2 ) p (– 3) = 3 (– 3)3 – 4 (– 3)2 + 7 (– 3) – 5

  = – 81 – 36 – 21 – 5

  = – 143

 8. Å¡ p (x) = x2 – 4x + 3 sp¡ p (2) – p (– 1) + p 2
1

c m  

d¡mhp¡.

õhpÝepe 2.3
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 p (x) = x2 – 4x + 3

 \ p (2) = (2)2 – 4 (2) + 3 = 4 – 8 + 3 = – 1

 \ p (– 1) = (–1)2 – 4 (– 1) + 3 = 1 + 4 + 3 = 8

 \ p 2
1

c m  = 2
1 2

c m  – 4 2
1

c m  + 3 = 4
1  – 2 + 3 = 4

5

 lh¡, p (2) – p (– 1) + p 2
1

c m  = – 1 – 8 + 4
5

   = 4
4 32 5– – +

   = – 4
31

 9. “uQ¡“u blº‘v$uAp¡ dpV¡$ p (0), p (1), p (– 2) ip¡^p¡ :

 ( 1 ) p (x) = 10x – 4x2 – 3

 ( 2 ) p (y) = (y + 2) (y – 2)

 ( 1 ) p (x) = 10x – 4x2 – 3

  \ p (0) = 10 (0) – 4 (0)2 – 3 = 0 – 0 – 3 = – 3

  \ p (1) = 10 (1) – 4 (1)2 – 3 = 10 – 4 – 3 = 3

  \ p (– 2) = 10 (– 2) – 4 (– 2)2 – 3

   = – 20 – 16 – 3 = – 39

 ( 2 ) p (y) = (y + 2) (y – 2) = y2 – 4

  \ p (0) = (0)2 – 4 = 0 – 4 = – 4

  \ p (1) = (1)2 – 4 = 1 – 4 = – 3

  \ p (– 2) = (– 2)2 – 4 = 4 – 4 = 0

10. “uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe?

 ( 1 ) x – 3“y„ i|Þe (– 3) R>¡.

 ( 2 ) 3x + 1“y„ i|Þe 3
1–  R>¡.

 ( 3 ) 4 – 5y“y„ i|Þe 5
4–  R>¡.

 ( 4 ) t2 – 2t“p„ i|Þep¡ 0 A“¡ 2 R>¡.

 ( 5 ) y2 + y – 6“y„ A¡L$ i|Þe – 3 R>¡.

 ( 1 )    Mp¡Vy„$, L$pfZ L¡$ x – 3“y„ i|Þe 3 R>¡.

 ( 2 )    Mfy„, L$pfZ L¡$ 3x + 1 = 0 g¡sp„, x = – 3
1  dm¡. Ap’u 

3x + 1“y„ i|Þe – 3
1  R>¡.

 ( 3 )    Mp¡Vy„$, L$pfZ L¡$ 4 – 5y“y„ i|Þe 5
4  R>¡.

 ( 4 )    Mfy„, L$pfZ L¡$ t2 – 2t = 0 g¡sp„, t (t – 2) = 0 A¡V$g¡ 

L¡$ t = 0 A’hp t = 2 dm¡. Apd, t2 – 2t“p„ i|Þep¡ 

0 A“¡ 2 R>¡.

 ( 5 )    Mfy „, L$pfZ L¡ $  y2 + y – 6 = 0  g¡sp „, 

(y + 3) (y – 2) = 0 A¡V$g¡ L¡$ y = – 3 A’hp y = 2 

dm¡. Apd, y2 + y – 6“y„ A¡L$ i|Þe – 3 R>¡.

11. “uQ¡ Ap‘¡g v$f¡L$ blº‘v$u“p„ i|Þep¡ ip¡^p¡ :
 ( 1 ) p (x) = x – 4 ( 2 ) g (x) = 3 – 6x

 ( 3 ) q (x) = 2x – 7 ( 4 ) h (y) = 2y

 ( 1 )   p (x) = 0 g¡sp„, x – 4 = 0 A¡V$g¡ L¡$ x = 4. Apd, 
p (x) = x – 4“y„ i|Þe 4 R>¡.

 ( 2 )   g (x) = 0 g¡sp„, 3 – 6x = 0 A¡V$g¡ L¡$ x = 2
1 . Apd, 

g (x) = 3 – 6x“y„ i|Þe 2
1  R>¡.

 ( 3 )   q (x) = 0 g¡sp„, 2x – 7 = 0 A¡V$g¡ L¡$ x = 2
7 . Apd, 

q (x) = 2x – 7“y„ i|Þe 7
2  R>¡.

 ( 4 )   h (y) = 0 g¡sp„, 2y = 0 A¡V$g¡ L¡$ y = 0. Apd, 
h (y) = 2y“y„ i|Þe 0 R>¡.

12.  blº‘v$u p (x) = (x – 2)2 – (x + 2)2 “p„ i|Þep¡ ip¡^p¡.

  p (x) = (x – 2)2 – (x + 2)2

  = (x2 – 4x + 4) – (x2 + 4x + 4)

  = x2 – 4x + 4 – x2 – 4x – 4

  = – 8x

  p (x) = 0 g¡sp„, – 8x = 0 A¡V$g¡ L¡$ x = 0

 Apd, Ap‘¡g blº‘v$u“y„ i|Þe 0 R>¡.

13. fv$ L$f¡g Aæepk¾$ddp„’u

14.  p (x)“¡ g (x) hX¡$ cpNsp„ i¡j âd¡e“u dv$v$’u dmsu i¡j 
ip¡^p¡ :

 ( 1 ) p (x) = x3 – 2x2 – 4x – 1, g (x) = x + 1

 ( 2 ) p (x) = x3 – 3x2 + 4x + 50, g (x) = x – 3

 ( 3 ) p (x) = 4x3 – 12x2 + 14x – 3, g (x) = 2x – 1

 ( 4 ) p (x) = x3 – 6x2 + 2x – 4, g (x) = 1 – 2
3 x

 ( 1 ) g (x) = x + 1“y„ i|Þe – 1 R>¡.

  p (x) = x3 – 2x2 – 4x – 1,

  \ p (– 1) = (– 1)3 – 2 (– 1)2 – 4 (– 1) – 1

   = – 1 – 2 + 4 – 1 = 0

  Apd, p (x)“¡ g (x) hX¡$ cpNsp„ dmsu i¡j = 0

 ( 2 ) g (x) = x – 3“y„ i|Þe 3 R>¡.

  p (x) = x3 – 3x2 + 4x + 50

  \ p (3) = (3)3 – 3 (3)2 + 4 (3) + 50

   = 27 – 27 + 12 + 50 = 62

  Apd, p (x)“¡ g (x) hX¡$ cpNsp„ dmsu i¡j = 62

 ( 3 ) g (x) = 2x – 1“y„ i|Þe 2
1  R>¡.

  p (x) = 4x3 – 12x2 + 14x – 3

  \ p 2
1

c m  = 4 2
1 3

c m  – 12 2
1 2

c m  + 14 2
1

c m  – 3

   = 2
1  – 3 + 7 – 3 = 2

3

  Apd, p (x) “¡ g (x) hX¡$ cpNsp„ dmsu i¡j = 2
3
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 ( 4 ) g (x) = 1 – 2
3  x“y„ i|Þe 3

2  R>¡.

  p (x) = x3 – 6x2 + 2x – 4

  \ p 3
2

c m  = 3
2 3

c m  – 6 3
2 2

c m  + 2 3
2

c m  – 4

   = 27
8  – 3

8  + 3
4  – 4

   = 2
8

7
72 36 108– –+

 = – 27
136

  Apd, p (x)“¡ g (x) hX¡$ cpNsp„ dmsu i¡j = – 27
136

15.  p (x)  A¡ g (x)“p¡ NyrZs R>¡ L¡$ “rl, s¡ QL$pkp¡ :

 ( 1 ) p (x) = x3 – 5x2 + 4x – 3, g (x) = x – 2

 ( 2 ) p (x) = 2x3 – 11x2 – 4x + 5, g (x) = 2x + 1

 ( 1 ) g (x) = x – 2“y„ i|Þe 2 R>¡.

  \ p (x)“¡ g (x) hX¡$ cpNsp„ dmsu i¡j = p (2)

  \ p (x) = x3 – 5x2 + 4x – 3

  \ p (2) = (2)3 – 5 (2)2 + 4 (2) – 3

   = 8 – 20 + 8 – 3

   = – 7

   ¹ 0

   Apd, i¡j ¹ 0 lp¡hp’u p (x) A¡ g (x) “p¡ NyrZs “’u.

 ( 2 ) g (x) = 2x + 1“y„ i|Þe – 2
1  R>¡.

  \ p (x) = 2x3 – 11x2 – 4x + 5

  \ p – 2
1

c m  = 2 – 2
1 3

c m – 11 – 2
1 2

c m – 4 – 2
1

c m  + 5

   = – 4
1  – 4

11  + 2 + 5

   = – –
4

1 11 8 20+ +

   = 4

   ¹ 0

   Apd, i¡j ¹ 0 lp¡hp’u p (x) A¡ g (x)“p¡ NyrZs “’u.

16.  v$ip®hp¡ L¡$ :

 ( 1 ) x + 3 A¡ 69 + 11x – x2 + x3“p¡ Aheh R>¡.

 ( 2 ) 2x – 3 A¡ x + 2x3 – 9x2 + 12“p¡ Aheh R>¡.

 ( 1 ) x + 3“y„ i|Þe – 3 R>¡.

  ^pfp¡ L¡$, p (x) = 69 + 11x – x2 + x3

  \ p (– 3) = 69 + 11 (– 3) – (– 3)2 + (– 3)3

   = 69 – 33 – 9 – 27 = 0

  \ p (x) “¡ x + 3 hX¡$ cpNsp„ i¡j 0 dm¡.

  Ap’u x + 3 A¡ 69 + 11x – x2 + x3 “p¡ Aheh R>¡.

 ( 2 ) 2x – 3“y„ i|Þe 2
3 R>¡.

  ^pfp¡ L¡$, p (x) = x + 2x3 – 9x2 + 12

  \ p 2
3

c m  = 2
3  + 2 2

3 3
c m  – 9 2

3 2
c m  + 12

   = 2
3  + 4

27  – 4
81  + 12

   = 4
6 27 81 48–+ +

 = 0 

  \ p (x) “¡ 2x – 3 hX¡$ cpNsp„ i¡j 0 dm¡.

  Ap’u 2x – 3 A¡ x + 2x3 – 9x2 + 12“p¡ Aheh R>¡.

17.  “uQ¡“pdp„’u L$C blº‘v$u“p¡ A¡L$ Aheh (x – 2) R>¡, s¡ 

S>Zphp¡ :

 ( 1 ) 3x2 + 6x – 24 ( 2 ) 4x2 + x – 2

 ( 1 ) x – 2 “y„ i|Þe 2 R>¡.

   ̂ pfp¡ L¡$, p (x) = 3x2 + 6x – 24

  \ p (2) = 3 (2)2 + 6 (2) – 24

   = 12 + 12 – 24 = 0

  \ x – 2 A¡ 3x2 + 6x – 24“p¡ Aheh R>¡.

 “p¢^ : v$pMgp“u fL$d bv$gu“¡ DL¡$g Ap‘¡g R>¡.

 ( 2 ) x – 2“y„ i|Þe 2 R>¡.

    ̂ pfp¡ L¡$, p (x) = 4x2 + x – 2

   \ p (2) = 4 (2)2 + 2 – 2

    = 16 + 2 – 2

    = 16

    ¹ 0

   \ x – 2  A¡ 4x2 + x – 2“p¡ Aheh “’u.

18.  kprbs L$fp¡ : p – 1 A¡ p10 – 1 A“¡ p11 – 1“p¡ A¡L$ 

Aheh R>¡.

 p – 1“y„ i|Þe 1 R>¡.

  ̂ pfp¡ L¡$, h (p) = p10 – 1

 \ h (1) = (1)10 – 1 = 1 – 1 = 0

 \ p – 1 A¡ p10 – 1“p¡ A¡L$ Aheh R>¡.

 ^pfp¡ L¡$, t (p) = p11 – 1

 \ t (1) = (1)11 – 1 = 1 – 1 = 0

 \ p – 1 A¡ p11 – 1“p¡ A¡L$ Aheh R>¡.

19.  m “u L$C qL„$ds dpV¡$ x3 – 2mx2 + 16 “¡ x + 2 hX¡$ 

cpNu iL$pe?

 x + 2“y„ i|Þe – 2 R>¡.

  ̂ pfp¡ L¡$, p (x) = x3 – 2mx2 + 16
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 Å¡ p (x) “¡ x + 2 hX¡$ cpNu iL$pe, sp¡ p (– 2) = 0.

 \ (– 2)3  – 2m (– 2)2 + 16 = 0 

 \ – 8 – 8m + 16 = 0

 \ 8 = 8m

 \ m = 1

20.  Å¡ x + 2a A¡ x5 – 4a2x3 + 2x + 2a + 3“p¡ A¡L$ 

Aheh lp¡e, sp¡ a ip¡^p¡.

  x + 2a“y„ i|Þe – 2a R>¡.

 ^pfp¡ L¡$, p (x) = x5 – 4a2x3 + 2x + 2a + 3

 Å¡ x + 2a A¡ p (x)“p¡ A¡L$ Aheh lp¡e, sp¡ 

 p (– 2a) = 0

 \ (– 2a)5 – 4a2 (– 2a)3 + 2 (– 2a) + 2a + 3 = 0

 \ – 32a5 + 32a5 – 4a + 2a + 3 = 0

 \ – 2a + 3 = 0

 \ 3 = 2a

 \ a = 2
3

21.  2x – 1 A¡ 8x4 + 4x3 – 16x2 + 10x + m“p¡ A¡L$ 

Aheh lp¡e, sp¡ m“u qL„$ds ip¡^p¡.

  2x – 1“y„ i|Þe 2
1  R>¡.

 ^pfp¡ L¡$, p (x) = 8x4 + 4x3 – 16x2 + 10x + m

 Å¡ 2x – 1 A¡ p (x)“p¡ A¡L$ Aheh lp¡e, sp¡ 

 p 2
1

c m  = 0

 \ 8 2
1 4

c m  + 4 2
1 3

c m  – 16 2
1 2

c m  + 10 2
1

c m  + m = 0

 \ 2
1  + 2

1  – 4 + 5 + m = 0

 \ 2 + m = 0

 \ m = – 2

22.  Å¡ x + 1 A¡ ax3 + x2 – 2x + 4a – 9“p¡ A¡L$ Aheh 

lp¡e, sp¡ a“u qL„$ds ip¡^p¡.

 x + 1“y„ i|Þe – 1 R>¡.

  ̂ pfp¡ L¡$, p (x) = ax3 + x2 – 2x + 4a – 9

 Å¡ x + 1 A¡ p (x)“p¡ A¡L$ Aheh lp¡e, sp¡

 p (– 1) = 0

 \ a (– 1)3 + (– 1)2 – 2 (– 1) + 4a – 9 = 0 

 \ – a + 1 + 2 + 4a – 9 = 0 

 \ 3a – 6 = 0

 \ 3a = 6

 \ a = 2

23.  Aheh ‘pX$p¡ :

  ( 1 ) x2 + 9x + 18  ( 2 ) 6x2 + 7x – 3

  ( 3 ) 2x2 – 7x – 15  ( 4 ) 84 – 2r – 2r2

  ( 1 ) x2 + 9x + 18

  = x2 + 6x + 3x + 18

  = x (x + 6) + 3 (x + 6) 

  = (x + 6) (x + 3)

  ( 2 ) 6x2 + 7x – 3

  = 6x2 – 2x + 9x – 3

  = 2x (3x – 1) + 3 (3x – 1) 

  = (3x – 1) (2x + 3)

  ( 3 ) 2x2 – 7x – 15

  = 2x2 – 10x + 3x – 15

  = 2x (x – 5) + 3 (x – 5) 

  = (x – 5) (2x + 3)

  ( 4 ) 84 – 2r – 2r2

  = – 2 (r2 + r – 42)

  = – 2 (r2 + 7r – 6r – 42)

  = – 2 {r (r + 7) – 6 (r + 7)}

  = – 2 (r + 7) (r – 6) 

  = 2 (r + 7) (6 – r)

24.  Aheh ‘pX$p¡ :

 ( 1 ) 2x3 – 3x2 – 17x + 30

  ( 2 ) x3 – 6x2 + 11x – 6

  ( 3 ) x3 + x2 – 4x – 4

  ( 4 ) 3x3 – x2 – 3x + 1

  ( 1 ) ^pfp¡ L¡$, p (x) = 2x3 – 3x2 – 17x + 30

  30 “p b^p Ahehp¡

   k 1, k 2, k 3, k 5, k 6, k 10, k 15, k 30 “p¡ 

rhQpf L$fsp„,

  p (2) = 2 (2)3 – 3 (2)2 – 17 (2) + 30

   = 16 – 12 – 34 + 30

   = 0

  \ x – 2 A¡L$ Aheh R>¡.

  2x3 – 3x2 – 17x + 30

  = 2x3 – 4x2 + x2 – 2x – 15x + 30

  = 2x2 (x – 2) + x (x – 2) – 15 (x – 2)

  = (x – 2) (2x2 + x – 15)
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  = (x – 2) (2x2 + 6x – 5x – 15)

  = (x – 2) {2x (x + 3) – 5 (x + 3)}

  = (x – 2) (x + 3) (2x – 5)

  ( 2 ) ^pfp¡ L¡$, p (x) = x3 – 6x2 + 11x – 6

  Al], p (1) = (1)3 – 6 (1)2 + 11 (1) – 6

    = 1 – 6 + 11 – 6

    = 0

  \ x – 1 A¡L$ Aheh R>¡.

  x3 – 6x2 + 11x – 6

  = x3 – x2 – 5x2 + 5x + 6x – 6

  = x2 (x – 1) – 5x (x – 1) + 6 (x – 1)

  = (x – 1) (x2 – 5x + 6)

  = (x – 1) (x2 – 2x – 3x + 6)

  = (x – 1) {x (x – 2) – 3 (x – 2)}

  = (x – 1) (x – 2) (x – 3)

  ( 3 ) ^pfp¡ L¡$, p (x) = x3 + x2 – 4x – 4

  Al], p (– 1) = (– 1)3 + (– 1)2 – 4 (– 1) – 4

    = – 1 + 1 + 4 – 4

    = 0

  \ x + 1 A¡L$ Aheh R>¡.

  x3 + x2 – 4x – 4

  = x2 (x + 1) – 4 (x + 1)

  = (x + 1) (x2 – 4)

  = (x + 1) {(x)2 – (2)2}

  = (x + 1) (x – 2) (x + 2)

  ( 4 ) ^pfp¡ L¡$, p (x) = 3x3 – x2 – 3x + 1

  Al], p (1) = 3 (1)3 – (1)2 – 3 (1) + 1

    = 3 – 1 – 3 + 1

    = 0

  \ x – 1 A¡L$ Aheh R>¡.

  3x3 – x2 – 3x + 1

  = 3x3 – 3x2 + 2x2 – 2x – x + 1

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

  = (x – 1) (3x2 + 2x – 1)

  = (x – 1) (3x2 + 3x – x – 1)

  = (x – 1) {3x  (x + 1) – 1 (x + 1)}

  = (x – 1) (x + 1) (3x – 1)

25.  ep¡Áe r“Ðekd“p¡ D‘ep¡N L$fu, “uQ¡“p“u qL„$ds d¡mhp¡ :

 ( 1 ) 1033 ( 2 ) 101 × 102 ( 3 ) 9992

 ( 1 ) (103)3 

  = (100 + 3)3

  = (100)3 + (3)3 + 3 (100) (3) (100 + 3)

  = 1000000 + 27 + 900 (100 + 3)

  = 1000000 + 27 + 90000 + 2700

  = 10,92,727

 ( 2 ) 101 × 102

  = (100 + 1) (100 + 2)

  = (100)2 + 200 + 100 + 2

  = 10000 + 302

  = 10,302

 ( 3 ) (999)2

  = (1000 – 1)2

  = (1000)2 – 2 (1000) (1) + (1)2

  = 1000000 – 2000 + 1

  = 9,98,001

26.  “uQ¡“p“p Aheh ‘pX$p¡ :

  ( 1 ) 4x2 + 20x + 25 

  ( 2 ) 9y2 – 66yz + 121z2

  ( 3 ) x2 3
1 2

+c m  – x – 2
1 2

c m

  ( 1 ) 4x2 + 20x + 25

   = (2x)2 + 2 (2x) (5) + (5)2

   = (2x + 5)2

  ( 2 ) 9y2 – 66yz + 121z2

   = (3y)2 – 2 (3y) (11z) + (11z)2

   = (3y – 11z)2

  ( 3 ) x2 3
1 2

+c m  – x – 2
1 2

c m

   = x x2 –3
1

2
1+ +c m x x2 –3

1
2
1+ +c m

   = 3x 6
2 3–+c m x 6

2 3+ +
c m

   = x3 – 6
1

c m x 6
5+c m

27.  “uQ¡“p“p Aheh ‘pX$p¡ :

  ( 1 ) 9x2 – 12x + 3

  ( 2 ) 9x2 – 12x + 4
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7
7
7
7
7
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7
7
7
7
7
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  ( 1 ) 9x2 – 12x + 3

  = 3 (3x2 – 4x + 1)

  = 3 (3x2 – 3x – x + 1)

  = 3 {3x (x – 1) – 1 (x – 1)}

  = 3 (x – 1) (3x – 1)

  ( 2 ) 9x2 – 12x + 4

  = (3x)2 – 2 (3x) (2) + (2)2

  = (3x – 2)2

  = (3x – 2) (3x – 2)

28.  “uQ¡“p“y„ rhõsfZ L$f$p¡ :

  ( 1 ) (4a – b + 2c)2 ( 2 ) (3a – 5b – c)2

  ( 3 ) (– x + 2y – 3z)2

  ( 1 ) (4a – b + 2c)2

   = (4a + (– b) + 2c)2

   = (4a)2 + (– b)2 + (2c)2 + 2 (4a) (– b)  

+ 2 (– b) (2c) + 2 (2c) (4a) 

   = 16a2 + b2 + 4c2 – 8ab – 4bc + 16ca

  ( 2 ) (3a – 5b – c)2

   = {3a + (– 5b) + (– c)}2

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

+ 2 (– 5b) (– c) + 2 (– c) (3a)

   = 9a2 + 25b2 + c2 – 30ab + 10bc – 6ca

  ( 3 ) (– x + 2y – 3z)2

   = {(– x) + 2y + (– 3z)}2

   = (– x)2 + (2y)2 + (– 3z)2 + 2 (– x) (2y) 

+ 2 (2y) (– 3z) + 2 (– 3z) (– x)

   = x2 + 4y2 + 9z2 – 4xy – 12yz + 6zx 

29.  “uQ¡“p“p Aheh ‘pX$p¡ :

  ( 1 ) 9x2 + 4y2 + 16z2 + 12xy – 16yz – 24xz

  ( 2 ) 25x2 + 16y2 + 4z2 – 40xy + 16yz – 20xz

  ( 3 ) 16x2 + 4y2 + 9z2 – 16xy – 12yz + 24xz

  ( 1 ) 9x2 + 4y2 + 16z2 + 12xy – 16yz – 24xz

  = (3x)2 + (2y)2 + (– 4z)2 + 2 (3x) (2y)

 + 2 (2y) (– 4z) + 2 (– 4z) (3x)

  = (3x + 2y – 4z)2

  = (3x + 2y – 4z) (3x + 2y – 4z)

  ( 2 ) 25x2 + 16y2 + 4z2 – 40xy + 16yz – 20xz

  = (– 5x)2 + (4y)2 + (2z)2 + 2 (– 5x) (4y)

 + 2 (4y) (2z) + 2 (2z) (– 5x)

  = (– 5x + 4y + 2z)2

  = (– 5x + 4y + 2z) (– 5x + 4y + 2z)

  ( 3 ) 16x2 + 4y2 + 9z2 – 16xy – 12yz + 24xz

  = (4x)2 + (– 2y)2 + (3z)2 + 2 (4x) (– 2y)

 + 2 (– 2y) (3z) + 2 (3z) (4x)

  = (4x – 2y + 3z)2

  = (4x – 2y + 3z) (4x – 2y + 3z)

30.  Å¡ a + b + c = 9 A“¡ ab + bc + ca = 26, sp¡ 

a2 + b2 + c2 ip¡^p¡.

 (a + b + c)2 = a2 + b2 + c2 + 2 (ab + bc + ca)

 \ a2 + b2 + c2 = (a + b + c)2 – 2 (ab + bc + ca)

  = (9)2 – 2 (26)

  = 81 – 52

  = 29

31. “uQ¡“p rhõsfZ L$fp¡ :

 ( 1 ) (3a – 2b)3  ( 2 ) x
y1
3

3
+d n   ( 3 ) 4 – x3

1 3
c m

 ( 1 ) (3a – 2b)3

  = (3a)3 – (2b)3 – 3 (3a) (2b) (3a – 2b)

  = 27a3 – 8b3 – 54a2b + 36ab2

  = 27a3 – 54a2b + 36ab2 – 8b3

 ( 2 ) x
y1
3

3
+d n

  = 3x
y

x
y

x
y1 3

3

3
1

3
1

3
+ + +b d b d dl n l n n

  = 
x

y

x

y

x

y1
27 33

3

2

2

+ + +

  = 
x x

y
x

y y1
3 273 2

2 3

+ + +

 ( 3 ) 4 – x3
1 3

c m

  = (4)3 – x3
1 3

c m – 3 (4) 4 –x x3
1

3
1

c cm m

  = 64 – –
x x x27
1 16

3
4

3 2+

  = 64 – –x x x
16

3
4

27
1

2 3+

32. “uQ¡“p Aheh ‘pX$p¡ :

 ( 1 ) 1 – 64a3 – 12a + 48a2

 ( 2 ) 8p3 + p p5
12 2

25
6

125
1+ +

 ( 1 ) 1 – 64a3 – 12a + 48a2

  = (1)3 + (– 4a)3 – 12a (1 – 4a)

  = (1)3 + (– 4a)3 + 3 (1) (– 4a) (1 – 4a)
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

  = (1 – 4a)3

  = (1 – 4a) (1 – 4a) (1 – 4a)

 ( 2 ) 8p3 + p p5
12 2

25
6

125
1+ +

  = 8p3 + p p125
1

5
12 2

25
6+ +

  = (2p)3 + p p25
1 3

5
6

5
1+ +c cm m

  = (2p)3 + ( )p p3 2 25
1 3

5
1

5
1+ +c c cm m m

  = p2 5
1 3

+c m

  = p2 5
1+c m p2 5

1+c m p2 5
1+c m

33. “uQ¡“p NyZpL$pf d¡mhp¡ :

 ( 1 ) y xy y2 4–
x x
2 4

22
+ +c dm n

 ( 2 ) (x2 – 1) (x4 + x2 + 1)

 ( 1 ) y xy y2 4–
x x
2 4

22
+ +c dm n

  = y2x
2 +c m ( ) ( )y y2 2–x x

2

2

2
2+c cm m* 4

  = 
x
2

3
c m + (2y)3

  = x
8

3
+ 8y3

 ( 2 ) (x2 – 1) (x4 + x2 + 1)

  = (x2 – 1) {(x2)2 + (x2) (1) + (1)2}

  = (x2)3 – (1)3

  = x6 – 1

34. Aheh ‘pX$p¡ :

 ( 1 ) 1 + 64x3  ( 2 ) a3 – 2 2 b3

 ( 1 ) 1 + 64x3

  = (1)3 + (4x)3

  = (1 + 4x) (1 – 4x + 16x2)

 ( 2 ) a3 – 2 2 b3

  = (a)3 – ( 2 b)3

  = (a – 2 b) (a2 + 2 ab + 2b2)

35. “uQ¡“p NyZpL$pf d¡mhp¡ :

 (2x – y + 3z) (4x2 + y2 + 9z2 + 2xy + 3yz – 6xz)

 (2x – y + 3z) (4x2 + y2 + 9z2 + 2xy + 3yz – 6xz)

 = (2x + (– y) + 3z) {(2x)2 + (– y)2 + (3z)2 

 – (2x) (– y) – (– y) (3z) – (3z) (2x)}

 = (a + b + c) (a2 + b2 + c2 – ab – bc – ca) 

 (2x = a, – y = b A“¡ 3z = c g¡sp„)

 = a3 + b3 + c3 – 3abc

 = (2x)3 + (– y)3 + (3z)3 – 3 (2x) (– y) (3z)

 = 8x3 – y3 + 27z3 + 18xyz

36. Aheh ‘pX$p¡ :

 ( 1 ) a3 – 8b3 – 64c3 – 24abc

 ( 2 ) 2 2 a3 + 8b3 – 27c3 + 18 2 abc

 ( 1 ) a3 – 8b3 – 64c3 – 24abc

  = (a)3 + (– 2b)3 + (– 4c)3 – 3 (a) (– 2b) (– 4c)

  = {a + (– 2b) + (– 4c)} 

 {(a)2 + (– 2b)2 + (– 4c)2 – (a) (– 2b)

 – (– 2b) (– 4c) – (– 4c) (a)}

  = (a – 2b – 4c) 

 (a2 + 4b2 + 16c2 + 2ab – 8bc + 4ca)

 ( 2 ) 2 2 a3 + 8b3 – 27c3 + 18 2 abc

  = ( 2 a)3 + (2b)3 + (– 3c)3 

 – 3 ( 2 a) (2b) (– 3c)

  ={( 2 a) + (2b) + (– 3c)} 

 {( 2 a)2 + (2b)2 + (– 3c)2 – ( 2 a) (2b)

 – (2b) (– 3c) – (– 3c) ( 2 a)}

  = ( 2 a + 2b – 3c) (2a2 + 4b2 + 9c2 

 – 2 2 ab + 6bc + 3 2 ca)

37. O““y„ d|ëe d¡mìep rkhpe “uQ¡“p“u qL„$ds d¡mhp¡ :

 ( 1 ) –2
1 3

3
1 3

6
5 3

+c c cm m m

 ( 2 ) (0.2)3 – (0.3)3 + (0.1)3

 ( 1 ) a = 2
1 , b = 3

1  A“¡ c = – 6
5  g¡sp„,

  a + b + c = 2
1 + 3

1 + – 6
5

c m  = 6
3 2 5–+

 = 0

  lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

  a3 + b3 + c3 = 3abc

  \ –2
1 3

3
1 3

6
5 3

+c c cm m m  = –2
1 3

3
1 3

6
5 3

+ +c c cm m m

   = 3 –2
1

3
1

6
5

c c cm m m

   = – 12
5
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 ( 2 ) a = 0.2, b = – 0.3 A“¡ c = 0.1 g¡sp„,

  a + b + c = 0.2 + (– 0.3) + 0.1 = 0

  lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

  a3 + b3 + c3 = 3abc

  \ (0.2)3 – (0.3)3 + (0.1)3

  = (0.2)3 + (– 0.3)3 + (0.1)3

  = 3 (0.2) (– 0.3) (0.1)

  = – 0.018

38. O““y„ d|ëe d¡mìep rkhpe Aheh ‘pX$p¡ :

 (x – 2y)3 + (2y – 3z)3 + (3z – x)3

 x – 2y = a, 2y – 3z = b A“¡ 3z – x = c g¡sp„,

 a + b + c = (x – 2y) + (2y – 3z) + (3z – x) = 0

 lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

 a3 + b3 + c3 = 3abc

 \ (x – 2y)3 + (2y – 3z)3 + (3z – x)3

 = 3 (x – 2y) (2y – 3z) (3z – x)

39. qL„$ds d¡mhp¡ :

 ( 1 ) x3 + y3 – 12xy + 64, Äep„, x + y = – 4

 ( 2 ) x3 – 8y3 – 36xy – 216, Äep„, x = 2y + 6

 ( 1 ) x + y = – 4  \ x + y + 4 = 0

  x3 + y3 – 12xy + 64

  = x3 + y3 + 64 – 12xy

  = (x)3 + (y)3 + (4)3 – 3 (x) (y) (4)

  = (x + y + 4) (x2 + y2 + 16 – xy – 4y – 4x)

  = (0) (x2 + y2 + 16 – xy – 4y – 4x)

  = 0

 ( 2 ) x = 2y + 6  \ x – 2y – 6 = 0

  x3 – 8y3 – 36xy – 216

  = x3 – 8y3 – 216 – 36xy

  = (x)3 + (– 2y)3 + (– 6)3 – 3 (x) (– 2y) (– 6)

  = (x – 2y – 6) (x2 + 4y2 + 36 + 2xy – 12y + 6x)

  = (0) (x2 + 4y2 + 36 + 2xy – 12y + 6x)

  = 0

40. “uQ¡ g„bQp¡fk“y„ n¡Óam v$ip®h¡g R>¡. s¡“u k„crhs g„bpC 

A“¡ ‘lp¡mpC ip¡^p¡ :

 4a2 + 4a – 3

 g„bQp¡fk“y„ n¡Óam = g„bpC × ‘lp¡mpC

 Ap’u n¡Óam“u ‘v$phrg“p b¡ Ahehp¡ g„bpC A“¡ ‘lp¡mpC“p 

dp‘ k|Qh¡.

 4a2 + 4a – 3

 = 4a2 + 6a – 2a – 3

 = 2a (2a + 3) – 1 (2a + 3)

 = (2a + 3) (2a – 1)

 Ap’u g„bpC = 2a + 3 A“¡ ‘lp¡mpC = 2a – 1.

 1. Å¡ blº‘v$uAp¡ az3 + 4z2 + 3z – 4 A“¡ z3 – 4z + a “¡ 

z – 3 hX¡$ cpNsp„ kdp“ i¡j dm¡, sp¡ a“u qL„$ds ip¡^p¡.

 ^pfp ¡ L ¡ $, p (z) = az3 + 4z2 + 3z – 4  A“¡ 

q (z) = z3 – 4z + a. 

 p (z) A“¡ q (z)“¡ z – 3 hX¡$ cpNsp„ dmsu i¡j A“y¾$d¡ 

p (3) A“¡ q (3) Üpfp dm¡.

 p (3) = a (3)3 + 4 (3)2 + 3 (3) – 4

  = 27a + 36 + 9 – 4

  = 27a + 41

 q (3) = (3)3 – 4 (3) + a

  = 27 – 12 + a

  = a + 15

 lh¡, b„“¡ i¡j kdp“ R>¡.

 \ 27a + 41 = a + 15

 \ 26a = – 26

 \ a = – 1

 2. blº‘v$u p (x) = x4 – 2x3 + 3x2 – ax + 3a – 7“¡ x + 1 

hX¡$ cpNsp„ dmsu i¡j 19 lp¡e, sp¡ a“u qL„$ds ip¡^p¡. p (x)“¡ 
(x + 2) hX¡$ cpNsp„ dmsu i¡j ‘Z ip¡^p¡.

 Al], p (x) = x4 – 2x3 + 3x2 – ax + 3a – 7

 p (x) “¡ x + 1 hX¡$ cpNsp„ dmsu i¡j = p (– 1)

 \ p (– 1) = 19

 \ (– 1)4 – 2 (– 1)3 + 3 (– 1)2 – a (– 1) + 3a – 7 = 19

 \ 1 + 2 + 3 + a + 3a – 7 = 19

 \ 4a – 1 = 19

 \ 4a = 20

 \ a = 5

 Ap’u p (x) = x4 – 2x3 + 3x2 – 5x + 3 (5) – 7

  = x4 – 2x3 + 3x2 – 5x + 8

õhpÝepe 2.4
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 p (x)“¡ (x + 2) hX¡$ cpNsp„ dmsu i¡j = p (– 2)

 p (– 2) = (– 2)4 – 2 (– 2)3 + 3 (– 2)2 – 5 (– 2) + 8

  = 16 + 16 + 12 + 10 + 8

  = 62

 3. Å¡ (x – 2) A“¡ x – 2
1

c m  b„“¡ px2 + 5x + r “p Ahehp¡ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ p = r.

 ^pfp¡ L¡$, h (x) = px2 + 5x + r

 (x – 2) A“¡ x – 2
1

c m  b„“¡ h (x)“p Aheh R>¡.

 \ h (2) = h 2
1

c m  = 0

 \ p (2)2 + 5 (2) + r = p 2
1 2

c m + 5 2
1

c m  + r

 \ 4p + 10 + r = 4
1 p + 2

5  + r

 \ 4p – 4
1 p = 2

5  – 10

 \ 4
15 p = – 2

15

 \ p = – 2

 hmu, h (2) = 0

 \ 4p + 10 + r = 0

 \ 4 (– 2) + 10 + r = 0

 \ – 8 + 10 + r = 0

 \ r + 2 = 0

 \ r = – 2

 Apd, p = r = – 2

 4.  cpNpL$pf“u q¾$ep L$ep® rkhpe kprbs L$fp¡ L¡ $ 

2x4 – 5x3 + 2x2 – x + 2“¡ x2 – 3x + 2 hX¡$ cpNu 

iL$pe R>¡. [k|Q“ : x2 – 3x + 2 “p Aheh ‘pX$p¡.]

  ̂ pfp¡ L¡$, p (x) = 2x4 – 5x3 + 2x2 – x + 2

 x2 – 3x + 2

 = x2 – 2x – x + 2

 = x (x – 2) – 1 (x – 2)

 = (x – 2) (x – 1)

 p (x)“¡ (x – 2) hX¡$ cpNsp„ dmsu i¡j = p (2)

 p (2) = 2 (2)4 – 5 (2)3 + 2 (2)2 – 2 + 2

  = 32 – 40 + 8 – 2 + 2

  = 0

 p (x)“¡ x – 2 hX¡$ cpNu iL$pe R>¡.

 p (x)“¡ (x – 1) hX¡$ cpNsp„ dmsu i¡j = p (1)

 p (1) = 2 (1)4 – 5 (1)3 + 2 (1)2 – (1) + 2

  = 2 – 5 + 2 – 1 + 2

  = 0

 \ p (x)“¡ x – 1 hX¡$ cpNu iL$pe R>¡.

 Apd, p (x)“¡ x – 2 s¡dS> x – 1 hX¡$ cpNu iL$pe R>¡.

 s¡’u p (x)“¡ (x – 2) (x – 1) = x2 – 3x + 2 

 hX¡$ cpNu iL$pe R>¡.

 5.  kpvy$„ ê$‘ Ap‘p¡ : (2x – 5y)3 – (2x + 5y)3

  ̂ pfp¡ L¡$, 2x – 5y = a A“¡ 2x + 5y = b,

 (2x – 5y)3 – (2x + 5y)3

  = a3 – b3

 = (a – b) (a2 + ab + b2)

 = {(2x – 5y) – (2x + 5y)} {(2x – 5y)2 + (2x – 5y)

(2x + 5y) + (2x + 5y)2}

 = (– 10y) (4x2 – 20xy + 25y2 + 4x2 – 25y2

+ 4x2 + 20xy + 25y2)

 = (– 10y) (12x2 + 25y2)

 = – 120x2y – 250y3

 6.  NyZpL$pf L$fp¡ : x2 + 4y2 + z2 + 2xy + xz – 2yz A“¡ 

(– z + x – 2y)

 (x2 + 4y2 + z2 + 2xy + xz – 2yz) (– z + x – 2y)

 = (x – 2y – z) {(x)2 + (– 2y)2 + (– z)2 – (x) (– 2y)

– (– 2y) (– z) – (– z) (x)}

 = (x)3 + (– 2y)3 + (– z)3 – 3 (x) (– 2y) (– z)

 = x3 – 8y3 – z3 – 6 xyz

 7.  Å¡ a, b, c b^p i|Þe¡sf lp¡e A“¡ a + b + c = 0, sp¡

kprbs L$fp¡ L¡$ bc
a2

 + ca
b2

 + ab
c2

 = 3.

  a, b, c b^p i|Þe¡sf lp¡hp’u abc ¹ 0.

 lh¡, Å¡ a + b + c = 0 lp¡e, sp¡

 a3 + b3 + c3 = 3 abc

 \ abc
a b c3 3 3+ +

 = abc
abc3  (abc ¹ 0 hX¡$ cpNsp„)

 \ abc
a3  + abc

b3  + abc
c3  = 3

 \ bc
a2  + ca

b2  + ab
c2  = 3
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 8.  Å¡ a + b + c = 5 A“¡ ab + bc + ca = 10 lp¡e, sp¡ 
kprbs L$fp¡ L¡$ a3 + b3 + c3 – 3abc = – 25.

  a + b + c = 5

 \ (a + b + c)2 = (5)2

 \ a2 + b2 + c2 + 2ab + 2bc + 2ca = 25

 \ a2 + b2 + c2 + 2 (ab + bc + ca) = 25

 \ a2 + b2 + c2 + 2 (10) = 25

 \ a2 + b2 + c2 + 20 = 25

 \ a2 + b2 + c2 = 5

 lh¡, a3 + b3 + c3 – 3abc

 = (a + b + c) (a2 + b2 + c2 – ab – bc – ca)

 = (a + b + c) {(a2 + b2 + c2) – (ab + bc + ca)}

 = (5) {(5) – (10)}

 = (5) (– 5)

 = – 25

 9.  Aæepk¾$d“u blpf“p¡ "Q¾$ue ‘v$phrg' “p¡ âï“ R>¡.
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rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 24hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  tbvy$ (– 3, 5) .......... QfZdp„ Aph¡gy„ R>¡.

 A. â’d   B. buÅ   C. ÓuÅ   D. Qp¡’p

 S>hpb : B. buÅ

 DL¡$g :  L$pfZ L¡$ Ap‘¡g tbvy$“p¡ x-epd (cyS>$) F>Z R>¡ A“¡ 

y-epd (L$p¡qV$) ^“ R>¡.

 2.  buÅ QfZdp„ Aph¡gp tbvy$“p L$p¡qV$ A“¡ cyS>“p„ rQl¹“ A“y¾$d¡ 

.......... R>¡.

 A. +, +   B. –, –   C. –, +   D. +, –

 S>hpb : D. +, –

 3.  tbvy$ (0, –7) .......... Aph¡gy„ R>¡.

 A. x-An ‘f B. buÅ QfZdp„

 C. y-An ‘f D. Qp¡’p QfZdp„

 S>hpb : C. y-An ‘f

 DL¡$g :  L$pfZ L¡$ Ap‘¡g tbvy$“p¡ x-epd 0 R>¡.

 4.  tbvy$ (–10, 0) .......... Aph¡gy„ R>¡.

 A. x-An“u F>Z qv$ipdp„ x-An ‘f

 B. y-An“u F>Z qv$ipdp„ y-An ‘f

 C. ÓuÅ QfZdp„

 D. Qp¡’p QfZdp„

 S>hpb : A. x-An“u F>Z qv$ipdp„ x-An ‘f

 DL¡$g :  L$pfZ L¡$ Ap‘¡g tbvy$“p¡ y-epd 0 R>¡ A“¡ x-epd 

F>Z R>¡.

 5. x-An ‘f“p„ b^p„ tbvy$ dpV¡$ L$p¡qV$ ......... R>¡.

 A. 0   B. 1   C. 2   D. L$p¡C ‘Z k„¿ep

 S>hpb : A. 0

 DL¡$g :  x-An ‘f“p L$p¡C ‘Z tbvy$ dpV¡$ L$p¡qV$ i|Þe lp¡e, 

‘f„sy cyS> L$p¡C ‘Z k„¿ep lp¡C iL¡$.

 6. x-An ‘f“p„ b^p„ tbvy$ dpV¡$ cyS> ......... R>¡.

 A. 0   B. 1   C. – 1   D. L$p¡C ‘Z k„¿ep

 S>hpb : D. L$p¡C ‘Z k„¿ep

 7. b¡ epdpnp¡ S>¡ tbvy$dp„ dm¡ R>¡ s¡ tbvy$“¡ ......... L$l¡hpe R>¡.
 A. L$p¡qV$   B. cyS>   C. DNdtbvy$   D. QfZ

 S>hpb : C. DNdtbvy$

 8. S>¡ tbvy$“p b„“¡ epd F>Z lp¡e s¡ .........dp„ li¡.
 A. I QfZ   B. II QfZ   C. III QfZ   D. IV QfZ

 S>hpb : C. III QfZ

*9.  tbvy$Ap¡ (1, – 1), (2, – 2), (4, – 5), (– 3, – 4) 
........... lp¡e.

 A. II QfZdp„ B. III QfZdp„
 C. IV QfZdp„ D. A¡L$ S> QfZdp„ Aph¡gp„ “

 S>hpb : D. A¡L$ S> QfZdp„ Aph¡gp„ “

 DL¡$g :  â’d ÓZ tbvy$Ap¡ IV QfZdp„ R>¡, ‘f„sy Qp¡’y„ tbvy$ III 
QfZdp„ R>¡.

 * “p¢^ : âï“dp„ ep¡Áe a¡fapf L$fu“¡ DL¡$g Ap‘¡g R>¡.

10. Å¡ tbvy$“p¡ y-epd i|Þe lp¡e, sp¡ tbvy$ l„d¡ip„ ......... li¡.
 A. I QfZdp„ B. II QfZdp„
 C. x-An ‘f D. y-An ‘f

 S>hpb : C. x-An ‘f

11. tbvy$Ap¡ (– 5, 2) A“¡ (2, – 5) .........dp„ li¡.
 A. kdp“ QfZ
 B. A“y¾$d¡ II A“¡ III QfZ
 C. A“y¾$d¡ II A“¡ IV QfZ
 D. A“y¾$d¡ IV A“¡ II QfZ

 S>hpb : C. A“y¾$d¡ II A“¡ IV QfZ

 DL¡$g :  â’d tbvy$“p epd (–, +) R>¡ A“¡ buÅ tbvy$“p epd 
(+, –) R>¡.

12.  Å¡ tbvy$ P’u x-An ‘f“y„ g„bA„sf 5 A¡L$d lp¡e A“¡ 
g„b“p¡ g„b‘pv$ x-An“u F>Z qv$ipdp„ Aph¡gp¡ lp¡e, sp¡ tbvy$ 
P“p¡ ......... R>¡.

epd c|rdrs
( COORDINATE GEOMETRY )

3

õhpÝepe 3.1
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 A. x-epd = – 5 B. y-epd = dpÓ 5

 C. y-epd = dpÓ – 5 D. y-epd = 5 A’hp – 5

 S>hpb : D. y-epd = 5 A’hp – 5

 DL¡$g :  tbvy$ P’u x-An ‘f“y„ g„bA„sf 5 A¡L$d lp¡hp’u P“p¡ 
y-epd 5 A’hp – 5 lp¡e A“¡ g„b‘pv$ x-An“u F>Z 
qv$ipdp„ lp¡hp’u P“p¡ x-epd L$p¡C ‘Z F>Z k„¿ep lp¡e.

13. fv$ L$f¡g Aæepk¾$ddp„’u

14.  Å¡ P (– 1, 1), Q (3, – 4), R (1, – 1), S (– 2, – 3) 
A“¡ T (– 4, 4)“y„ Apg¡M‘Ó D‘f r“ê$‘Z L$fp¡ Ðepf¡ Qp¡’p 
QfZdp„ .......... tbvy$Ap¡ R>¡.

 A. P A“¡ T  B. Q A“¡ R  C. dpÓ S  D. P A“¡ R

 S>hpb : B. Q A“¡ R

 DL¡$g : L$pfZ L¡$ tbvy$Ap¡ Q A“¡ R (+, –) âL$pf“p R>¡.

15.  Å¡ b¡ tbvy$Ap¡“p epd P (– 2, 3) A“¡ Q (– 3, 5) lp¡e, 
sp¡ (P“p¡ L$p¡qV$) – (Q“p¡ L$p¡qV$) = .......... R>¡.

 A. – 5   B. 1   C. – 1   D. – 2

 S>hpb : D. – 2

 DL¡$g : (P (– 2, 3)“p¡ L$p¡qV$) – (Q (– 3, 5)“p¡ L$p¡qV$)

  = 3 – 5

  = – 2

16.  Å¡ P (5, 1), Q (8, 0), R (0, 4), S (0, 5) A“¡ 
O (0, 0)“y„ Apg¡M‘Ó ‘f r“ê$‘Z L$fp¡, sp¡ x-An ‘f 
tbvy$Ap¡ .......... R>¡.

 A. P A“¡ R  B. R A“¡ S  C. dpÓ Q  D. Q A“¡ O

 S>hpb : D. Q A“¡ O

 DL¡$g :  L$pfZ L¡$ tbvy$ Q (8, 0) A“¡ O (0, 0)dp„ y-epd 
i|Þe R>¡.

17.  ..........dp„ tbvy$Ap¡“u L$p¡qV$ ^“ R>¡.
 A. I A“¡ II QfZp¡ B. I A“¡ IV QfZp¡
 C. dpÓ I QfZ D. dpÓ II QfZ

 S>hpb : A. I A“¡ II QfZp¡

 DL¡$g :  ìep¿ep dyS>b I QfZ“p tbvy$“p epd (+, +) âL$pf“p 
s’p II QfZ“p tbvy$“p epd (–, +) âL$pf“p lp¡e.

18.  S>¡ tbvy$Ap¡“p L$p¡qV$ A“¡ cyS>“p„ rQl¹“ Sy>v$p„ Sy>v$p„ lp¡e s¡ tbvy$Ap¡ 
.........dp„ li¡.

 A. I A“¡ II QfZp¡ B. II A“¡ III QfZp¡
 C. I A“¡ III QfZp¡ D. II A“¡ IV QfZp¡

 S>hpb : D. II A“¡ IV QfZp¡

 DL¡$g :  ìep¿ep dyS>b II QfZ“p tbvy$“p epd (–, +) âL$pf“p 
A“¡ IV QfZ“p tbvy$“p epd (+, –) âL$pf“p lp¡e.

19.  ApL©$rsdp„ P“p epd ........... R>¡.

 A. (– 4, 2) B. (– 2, 4)

 C. (4, – 2) D. (2, – 4)

 S>hpb : B. (– 2, 4)

 DL¡$g :  tbvy$ Pdp„ x-An ‘f“p g„b“p¡ g„b‘pv – 2 ‘f A“¡ 
y-An ‘f“p g„b“p¡ g„b‘pv$ 4 ‘f R>¡.

20.  ApL©$rsdp„ (– 5, 3) epdhpmy„ tbvy$ .......... R>¡.

 A. T   B. R   C. L   D. S

 S>hpb : C. L

21.  ......... tbvy$“p¡ cyS> 4 R>¡ A“¡ s¡ x-An ‘f R>¡.
 A. (4, 0)   B. (0, 4)   C. (1, 4)   D. (4, 2)

 S>hpb : A. (4, 0)

 DL¡$g :  x-An ‘f lp¡hp dpV¡$ tbvy$“p¡ y-epd i|Þe lp¡hp¡ Å¡CA¡ 
A“¡ cyS> (x-epd) 4 Ap‘¡g R>¡.

22.  tbvy$Ap¡ P (0, 3), Q (1, 0), R (0, – 1), S (– 5, 0), 

T (1, 2) ‘¥L$u ......... tbvy$Ap¡ x-An ‘f “’u.
 A. dpÓ P A“¡ R B. dpÓ Q A“¡ S

 C. P, R A“¡ T D. Q, S A“¡ T

 S>hpb : C. P, R A“¡ T

 DL¡$g :  L$pfZ L¡$ tbvy$Ap¡ P (0, 3), R (0, – 1) A“¡ 
T (1, 2)dp„ y-epd i|Þe “’u.



 3. epd c|rdrs 29

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

õhpÝepe 3.2

“uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„? sdpfp S>hpb dpV¡$ L$pfZ 
Ap‘p¡ :

 1. tbvy$ (3, 0) A¡ â’d QfZdp„ R>¡.
 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ tbvy$“p¡ y-epd i|Þe lp¡hp’u tbvy$ 

x-An ‘f Aph¡g R>¡.

 2. tbvy$ (1, –1) A“¡ (–1, 1) A¡ A¡L$ S> QfZdp„ R>¡.
 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ tbvy$ (1, –1) IV QfZdp„ A“¡ tbvy$ 

(–1, 1) II QfZdp„ Aph¡g R>¡.

 3.  A¡L$ tbvy$“p cyS> – 2
1  A“¡ L$p¡qV$ 1 R>¡, sp¡ s¡“p epd 

, 1– 2
1

c m  R>¡.

 S>hpb :  Mfy„$, L$pfZ L¡$ S>¡ tbvy$“p cyS> – 2
1  A“¡ L$p¡qV$ 1 lp¡e 

s¡ tbvy$“p epd , 1– 2
1

c m  ’pe.

 4.  A¡L$ tbvy$ x-An’u 2 A¡L$d A„sf¡ y-An ‘f Aph¡gy„ R>¡. 

s¡“p epd (2, 0) R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ v$ip®h¡g tbvy$“p epd (0, 2) A’hp 

(0, – 2) ’pe.

 5. (–1, 7) tbvy$ buÅ QfZdp„ R>¡.

 S>hpb :  Mfy„, L$pfZ L¡$ Ap‘¡g tbvy$“p epd (–, +) 

âL$pf“p R>¡.

õhpÝepe 3.3

1.  ApL©$rsdp„’u tbvy$Ap¡ P, Q, R, S, T A“¡ O“p epd gMp¡ :

tbvy$ tbvy$“p epd

P
Q
R
S
T
O

(1, 1)
(– 3, 0)

(– 2, – 3)
(2, 1)

(4, – 2)
(0, 0)

2. ’u 4. fv$ L$f¡g Aæepk¾$ddp„’u

5.  “uQ¡“p„ tbvy$Ap¡“y„ r“ê$‘Z L$ep® hNf S>Zphp¡ L¡$ s¡Ap¡ L$ep 
QfZdp„ Aphi¡ :

 ( 1 ) cyS> 5 R>¡ A“¡ L$p¡qV$ – 3 R>¡.
 ( 2 ) L$p¡qV$ – 5 R>¡ A“¡ cyS> – 3 R>¡.
 ( 3 ) L$p¡qV$ – 5 R>¡ A“¡ cyS> 3 R>¡.
 ( 4 ) cyS> 5 R>¡ A“¡ L$p¡qV$ 3 R>¡.

 ( 1 )  cyS> 5 A“¡ L$p¡qV$ – 3 ^fphsy„ tbvy$, A¡V$g¡ L¡$ tbvy$ 
(5, – 3) IV QfZdp„ Aphi¡.

 ( 2 )  L$p¡qV$ – 5 A“¡ cyS> – 3 ^fphsy„ tbvy$, A¡V$g¡ L¡$ tbvy$ 
(– 3, – 5) III QfZdp„ Aphi¡.

 ( 3 )  L$p¡qV$ – 5 A“¡ cyS> 3 ^fphsy„ tbvy$, A¡V$g¡ L¡$ tbvy$ 
(3, – 5) IV QfZdp„ Aphi¡.

 ( 4 )  cyS> 5 A“¡ L$p¡qV$ 3 ^fphsy„ tbvy$, A¡V$g¡ L¡$ tbvy$ 
(5, 3) I QfZdp„ Aphi¡.

23.  y-An“u F>Z qv$ipdp„ y-An ‘f 5 A¡L$d A„sf¡ ......... 
qb„vy$ Aph¡gy„ R>¡.

 A. (0, 5)   B. (5, 0)   C. (0, – 5)   D. (– 5, 0)

 S>hpb : C. (0, – 5)

 DL¡$g :  y-An ‘f Aph¡g tbvy$“p¡ x-epd i|Þe lp¡e A“¡ tbvy$ 
y-An ‘f F>Z qv$ipdp„ 5 A„sf¡ Aph¡g R>¡.

24.  tbvy$ P (3, 4)’u y-An ky^u“y„ g„bA„sf ......... R>¡.
 A. 3   B. 4   C. 5   D. 7

 S>hpb : A. 3

 DL¡$g :  L$p¡C ‘Z tbvy$ dpV¡$ y-An ky^u“y„ g„bA„sf = tbvy$“p 
x-epd“p¡ dp“p„L$.

  \ P (3, 4)’u y-An“y„ g„bA„sf = 3
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6.  ApL©$rsdp„, y-An“¡ kdp„sf 3 A¡L$d A„sf¡ LM f¡Mp R>¡ :

 ( 1 ) tbvy$Ap¡ P, R A“¡ Q“p epd iy„ R>¡?

 ( 2 ) tbvy$Ap¡ L A“¡ M“u L$p¡qV$“p¡ saphs L¡$V$gp¡ R>¡?

 ( 1 )  tbvy$Ap¡ P, R A“¡ Q“p epd A“y¾$d¡ (3, 2), 

(3, 0) A“¡ (3, –1) R>¡.

 ( 2 )  tbvy$Ap¡ L A“¡ M“p L$p¡qV$“p¡ saphs = 4 – (– 3) = 7

7.  “uQ¡“p„ tbvy$Ap¡ L$ep QfZdp„ A’hp L$ep An ‘f Aph¡gp R>¡?

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

tbvy$ tbvy$“y„ õ’p“

(– 3, 5)

(4, – 1)

(2, 0)

(2, 2)

(– 3, – 6)

II QfZdp„

IV QfZdp„

x-An ‘f

I QfZdp„

III QfZdp„

8.  “uQ¡“p„dp„’u L$ep„ tbvy$Ap¡ y-An ‘f R>¡?
  A (1, 1), B (1, 0), C (0, 1), D (0, 0),
 E (0, – 1), F (– 1, 0), G (0, 5), H (– 7, 0),
 I (3, 3).

 y-An ‘f Aph¡g tbvy$“p¡ x-epd 0 S> lp¡e.
  Al], tbvy$Ap¡ C (0, 1), D (0, 0), E (0, – 1) A“¡ 

G (0, 5)“p¡ x-epd 0 R>¡. Ap’u tbvy$Ap¡ C, D, E A“¡ 
G y-An ‘f R>¡.

9. fv$ L$f¡g Aæepk¾$ddp„’u

10.  A¡L$ tbvy$ y-An’u 7 A¡L$d A„sf¡ x-An“u ^“ qv$ip ‘f 
Aph¡gy„ R>¡. s¡“p epd gMp¡. Å¡ s¡ tbvy$ x-An’u 7 A¡L$d 
A„sf¡ y-An“u F>Z qv$ipdp„ lp¡e sp¡ s¡“p epd iy„ lp¡e?

  y-An’u 7 A¡L$d A„sf¡ x-An“u ^“ qv$ip ‘f Aph¡g 
tbvy$“p epd (7, 0) ’pe. x-An’u 7 A¡L$d A„sf¡ y-An“u 

F>Z qv$ipdp„ lp¡e s¡ tbvy$“p epd (0, – 7) ’pe.

11.  “uQ¡“p„ tbvy$Ap¡“p epd ip¡^p¡ :

 ( 1 ) s¡ x-An A“¡ y-An b„“¡ ‘f Aph¡gy„ R>¡.

 ( 2 ) s¡“p¡ L$p¡qV$ – 4 R>¡ A“¡ s¡ y-An ‘f R>¡.

 ( 3 ) s¡“p¡ cyS> 5 R>¡ A“¡ s¡ x-An ‘f R>¡.

 ( 1 )  x-An A“¡ y-An b„“¡ ‘f Aph¡g tbvy$ b„“¡ Anp¡“y„ 

R>¡v$tbvy$ A¡V$g¡ L¡$, DNdtbvy$ R>¡ A“¡ s¡’u s¡“p epd  

(0, 0) R>¡.

 ( 2 )  tbvy$ y-An ‘f lp¡hp’u s¡“p¡ x-epd (cyS>$) 0 R>¡ A“¡ 

$Lp¡qV$ – 4 Ap‘¡g R>¡. Ap’u tbvy$“p epd (0, – 4) R>¡.

 ( 3 )  tbvy$ x-An ‘f lp¡hp’u s¡“p¡ y-epd (L$p¡qV$) 0 R>¡ 

A“¡ cyS> 5 Ap‘¡g R>¡. Ap’u tbvy$“p epd (5, 0) R>¡.

12. fv$ L$f¡g Aæepk¾$ddp„’u

õhpÝepe 3.4

1. fv$ L$f¡g Aæepk¾$ddp„’u

2.  A¡L$ g„bQp¡fk“u g„bpC A“¡ ‘lp¡mpC A“y¾$d¡ 5 A“¡ 3 

A¡L$d R>¡, A¡L$ rifp¡tbvy$ DNdtbvy$ R>¡. gp„bu bpSy> x-An ‘f 

A“¡ A¡L$ rifp¡tbvy$ ÓuÅ QfZdp„ Aph¡gy„ R>¡, sp¡ g„bQp¡fk“p„ 

rifp¡tbvy$Ap¡“p epd gMp¡.

  g„bQp¡fk“y„ A¡L$ rifp¡tbvy$ DNdtbvy$ lp¡hp’u s¡“p epd 

(0, 0) R>¡.

  g„bQp¡fk“u gp„bu bpSy> x-An ‘f R>¡ A“¡ gp„bu bpSy>“u 

g„bpC 5 A¡L$d R>¡. s¡’u A¡L$ rifp¡tbvy$“p epd (5, 0) A’hp 

(– 5, 0) lp¡e, ‘f„sy A¡L$ rifp¡tbvy$ ÓuÅ QfZdp„ lp¡hp’u 

s¡“p b„“¡ epd F>Z lp¡e A“¡ s¡’u bpL$u“p b^p rifp¡tbvy$“p 

epd F>Z A’hp 0 lp¡e. Apd, buÅ rifp¡tbvy$“p epd 

(– 5, 0) R>¡.

  g„bQp¡fk“u ‘lp¡mpC x-An“¡ g„b A¡V$g¡ L¡$ y-An ‘f lp¡e 

A“¡ s¡“u g„bpC 3 A¡L$d lp¡hp’u, ÓuÅ rifp¡tbvy$“p epd 

(0, – 3) lp¡e.

  A„sdp„, S>¡ rifp¡tbvy$ III QfZdp„ R>¡ s¡“p epd (– 5, – 3) 

lp¡e.

  Apd, Ap‘¡g g„bQp¡fk“p„ rifp¡tbvy$Ap¡“p epd (0, 0), 

(– 5, 0), (– 5, – 3) A“¡ (0, – 3) lp¡e.
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3. fv$ L$f¡g Aæepk¾$ddp„’u

4.  ApL©$rsdp„’u “uQ¡“p S>hpb Ap‘p¡ :

 ( 1 ) S>¡“u L$p¡qV$ 0 R>¡, s¡ tbvy$ gMp¡.

 ( 2 ) S>¡“p¡ cyS> 0 R>¡, s¡ tbvy$ gMp¡.
 ( 3 ) S>¡“u L$p¡qV$ – 5 R>¡, s¡ tbvy$ gMp¡.

 ( 1 )  S>¡“u L$p¡qV$ (y-epd) 0 lp¡e s¡ tbvy$ x-An ‘f lp¡e. 
Al] s¡hp„ ÓZ tbvy$Ap¡ I (– 2, 0), O (0, 0) A“¡ 
G (5, 0) R>¡.

 ( 2 )  S>¡“p¡ cyS> (x-epd) 0 lp¡e s¡ tbvy$ y-An ‘f lp¡e. 
Al] s¡hp„ ÓZ tbvy$Ap¡ A (0, 3), O (0, 0) A“¡ 
L (0, – 4) R>¡.

 ( 3 )  S>¡“u L$p¡qV$ ( y-epd) – 5 lp¡e s¡hp„ b¡ tbvy$Ap¡ 
K (– 2, – 5) A“¡ N (3, – 5) R>¡.

5. fv$ L$f¡g Aæepk¾$ddp„’u
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rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 19hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  kyf¡M kduL$fZ 2x – 5y = 7“¡ .........
 A. A“Þe DL¡$g  B. b¡ DL¡$g  C. A“„s DL¡$g  D. DL¡$g “’u

 S>hpb : C. A“„s DL¡$g

 DL¡$g :  Ap‘¡g kduL$fZ“¡ , 02
7

c m , ,0 – 5
7

c m  S>¡hp A“¡L$ 
DL¡$g R>¡.

 2.  Å¡ x, y ......... lp¡e, sp¡ kduL$fZ 2x + 5y = 7“¡ 
A“Þe DL¡$g R>¡.

 A. âpL©$rsL$ k„¿epAp¡   B. ̂ “ hpõsrhL$ k„¿epAp¡
 C. hpõsrhL$ k„¿epAp¡   D. k„d¡e k„¿epAp¡

 S>hpb : A. âpL©$rsL$ k„¿epAp¡

 DL¡$g :  Å¡ x A“¡ y âpL©$rsL$ k„¿epAp¡ lp¡e, sp¡ kduL$fZ 
2x + 5y = 7“¡ x = 1, y = 1 A¡hp¡ A¡L$dpÓ DL¡$g 
R>¡, ‘f„sy Å¡ x A“¡ y ^“ hpõsrhL$ k„¿epAp¡, 
hpõsrhL$ k„¿epAp¡ A’hp k„d¡e k„¿epAp¡ lp¡e, sp¡ 
x = 2

1 , y = 5
6  S>¡hp A“„s DL¡$g dm¡.

 3.  Å¡ (2, 0) kyf¡M kduL$fZ 2x + 3y = k“p¡ A¡L$ DL¡$g 
lp¡e, sp¡ k“u qL„$ds ......... R>¡.

 A. 4  B. 6  C. 5  D. 2

 S>hpb : A. 4

 DL¡$g : 2x + 3y = kdp„ x = 2, y = 0 d|L$sp„,

  2 (2) + 3 (0) = k, A¡V$g¡ L¡$ k = 4 ’pe.

 4.  qÜQg kyf¡M kduL$fZ 2x + 0y + 9 = 0“p L$p¡C ‘Z DL¡$g“y„ 
õhê$‘ ......... R>¡.

 A. , m– 2
9

c m   B. ,n – 2
9

c m   

 C. ,0 – 2
9

c m  D. (– 9, 0)

 S>hpb : A. , m– 2
9

c m

 DL¡$g :  y“u L$p¡C ‘Z hpõsrhL$ qL„$ds (m) dpV¡$, x = – 2
9  

A¡ kduL$fZ 2x + 0y + 9 = 0“y„ kdp^p“ L$f¡ R>¡. 

dpV¡$ Ap‘¡g kduL$fZ“p¡ DL¡$g , m– 2
9

c m  R>¡. Äep„, 

m L$p¡C ‘Z hpõsrhL$ k„¿ep R>¡.

 5.  kyf¡M kduL$fZ 2x + 3y = 6“p¡ Apg¡M y-An“¡ ......... 

tbvy$dp„ R>¡v$¡ R>¡.

 A. (2, 0)  B. (0, 3)  C. (3, 0)  D. (0, 2)

 S>hpb : D. (0, 2)

 DL¡$g :  x = 0 g¡sp„ kduL$fZ 2x + 3y = 6 dpV¡$ y = 2 

dm¡. Ap’u Ap‘¡g kduL$fZ“p¡ Apg¡M y-An“¡ 

(0, 2)dp„ R>¡v$¡.

 6.  kduL$fZ x = 7“¡ qÜQg kyf¡M kduL$fZ õhê$‘dp„ ......... 

gMpe.

 A. 1 · x + 1 · y = 7     B. 1 · x + 0 · y = 7

 C. 0 · x + 1 · y = 7 D. 0 · x + 0 · y = 7

 S>hpb : B. 1 · x + 0 · y = 7

 DL¡$g : 1 · x + 0 · y = 7 A¡V$g¡ x = 7 ’pe.

 7.  x-An ‘f“p L$p¡C ‘Z tbvy$“y„ õhê$‘ ......... R>¡.

 A. (x, y)  B. (0, y)  C. (x, 0)  D. (x, x)

 S>hpb : C. (x, 0)

 DL¡$g :  x-An ‘f“p L$p¡C ‘Z tbvy$“p¡ y-epd 0 lp¡e A“¡ 

x-epd L$p¡C ‘Z hpõsrhL$ k„¿ep lp¡e.

 8.  f¡Mp y = x ‘f“p L$p¡C ‘Z tbvy$“y„ õhê$‘ ......... R>¡.

 A. (a, a)  B. (0, a)  C. (a, 0)  D. (a, – a)

 S>hpb : A. (a, a)

 DL¡$g :  y = x“p DL¡$gdp„ x-epd A“¡ y-epd kdp“ lp¡e. 

(a, a) rkhpe“p L$p¡C ‘Z DL¡$gdp„ s¡Ap¡ kdp“ “’u.

 9.  x-An“y„ kduL$fZ ......... R>¡.

 A. x = 0  B. y = 0  C. x + y = 0  D. x = y

 S>hpb : B. y = 0

 DL¡$g :  x-An ‘f“p v$f¡L$ tbvy$“p¡ y-epd i|Þe lp¡hp’u x-An“y„ 

kduL$fZ y = 0 R>¡.

qÜQg kyf¡M kduL$fZp¡
( LINEAR EQUATIONS IN TWO VARIABLES )

4

õhpÝepe 4.1
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10.  y = 6 f¡Mp“p¡ Apg¡M .........

 A. DNdtbvy$’u 6 A¡L$d A„sf¡ x-An“¡ kdp„sf R>¡.

 B. DNdtbvy$’u 6 A¡L$d A„sf¡ y-An“¡ kdp„sf R>¡.

 C. DNdtbvy$’u 6 A¡L$d A„sf¡ x-An“¡ R>¡v$¡.

 D. DNdtbvy$’u 6 A¡L$d A„sf¡ b„“¡ An“¡ R>¡v$¡.

 S>hpb : A. DNdtbvy$’u 6 A¡L$d A„sf¡ x-An“¡ kdp„sf R>¡.

 DL¡$g :  y = k“p¡ Apg¡M DNdtbvy$’u k A„sf¡ x-An“¡ kdp„sf 

f¡Mp R>¡. Å¡ k > 0 lp¡e, sp¡ s¡ f¡Mp x-An“u D‘f“u 

sfa lp¡e A“¡ Å¡ k < 0 lp¡e, sp¡ s¡ f¡Mp x-An“u 

“uQ¡“u sfa lp¡e.

11.  L$ep kyf¡M kduL$fZ“p¡ DL¡$g x = 5; y = 2 R>¡?

 A. x + 2y = 7   B. 5x + 2y = 7

 C. x + y = 7   D. 5x + y = 7

 S>hpb : C. x + y = 7

 DL¡$g :  x = 5 A“¡ y = 2 lp¡e, sp¡ x + 2y = 9, 

5x + 2y = 29, x + y = 7 A“¡ 5x + y = 27 

’pe, dpV¡ x = 5, y = 2 A¡ x + y = 7“p¡ S> 

DL¡$g R>¡.

12.  S>¡ kyf¡M kduL$fZ“p DL¡$gp¡ (– 2, 2), (0, 0) A“¡ 

(2, – 2) lp¡e, s¡“y„ õhê$‘ ......... .

 A. y – x = 0   B. x + y = 0  

 C. – 2x + y = 0   D. – x + 2y = 0

 S>hpb : B. x + y = 0  

 DL¡$g :  (0, 0) A¡ Qpf¡e kduL$fZ“p¡ DL¡$g R>¡, ‘f„sy 

(– 2, 2), (0, 0) A“¡ (2, – 2) ÓZ¡e DL¡$g lp¡e 

s¡hy„ kduL$fZ x + y = 0 S> R>¡.

13.  kduL$fZ ax + by + c = 0“p ^“ DL¡$gp¡ l„d¡ip„ .........
 
dp„ 

fl¡gp R>¡.

 A. â’d QfZ   B. buÅ QfZ  

 C. ÓuÅ QfZ   D. Qp¡’p QfZ

 S>hpb : A. â’d QfZ

 DL¡$g :  L$pfZ L¡$, â’d QfZdp„ Aph¡g tbvy$“p epd 

(+, +) õhê$‘“p lp¡e R>¡. Äepf¡ buÅ, ÓuÅ A“¡ 

Qp¡’p QfZdp„ Aph¡g tbvy$“p¡ Ap¡R>pdp„ Ap¡R>p¡ A¡L$ epd 

F>Z lp¡e R>¡.

14.  kyf¡M kduL$fZ 2x + 3y = 6“p¡ Apg¡M x-An“¡ ......... 

tbvy$A¡ R>¡v$¡ R>¡.

 A. (0, 2)  B. (2, 0)  C. (3, 0)  D. (0, 3)

 S>hpb : C. (3, 0)

 DL¡$g :  2x + 3y = 6dp„ y = 0 g¡sp„ x = 3 dm¡. Ap’u, 

2x + 3y = 6“p¡ Apg¡M x-An“¡ tbvy$ (3, 0)dp„ 

R>¡v$¡ R>¡.

15.  kyf¡M kduL$fZ y = x“p¡ Apg¡M ......... tbvy$dp„’u ‘kpf 

’pe R>¡.

 A. , –2
3

2
3

c m   B. ,0 2
3

c m   C. (1, 1)  D. – ,2
1

2
1

c m

 S>hpb : C. (1, 1)

 DL¡$g :  Ap‘¡g rhL$ë‘p¡ ‘¥L$u a¼s C. (1, 1)dp„ x-epd A“¡ 

y-epd kdp“ lp¡hp’u y = x“p¡ Apg¡M (1, 1)dp„’u 

‘kpf ’pe.

16.  Å¡ Ap‘Z¡ qÜQg kyf¡M kduL$fZ“u b„“¡ bpSy>“¡ i|Þe¡sf 

k„¿ep hX¡$ NyZuA¡ A’hp cpNuA¡ sp¡ kyf¡M kduL$fZ“p DL¡$g 

......... .

 A. bv$gpe  

 B. bv$gpe “rl  

 C. dpÓ NyZpL$pf“u [õ’rsdp„ bv$gpi¡  

 D. dpÓ cpNpL$pf“u [õ’rsdp„ bv$gpi¡

 S>hpb : B. bv$gpe “rl  

 DL¡$g :  v$p. s., kduL$fZp¡ x + y = 6, 2x + 2y = 12 A“¡ 
x
2  + 

y

2  = 3“p DL¡$g A¡Lkdp“ S> lp¡e.

17.  x = 1 A“¡ y = 2 A¡ x A“¡ y Qghpmp ......... kyf¡M 

kduL$fZ“y„ kdp^p“ L$f¡ R>¡.

 A. dpÓ A¡L$  B. b¡  C. A“„s  D. ÓZ

 S>hpb : C. A“„s

 DL¡$g :  x = 1 A“¡ y = 2 A¡ x + y = 3, 2x + y = 4, 

x + 2y = 5, x – y = – 1, 2x – y = 0 S>¡hp A“¡L$ 

kduL$fZ“y„ kdp^p“ L$f¡ R>¡. buÆ fus¡ A¡L$ tbvy$dp„’u 

A“¡L$ f¡MpAp¡ ‘kpf ’pe R>¡.

18.  (a, a) õhê$‘“y„ tbvy$ l„d¡ip„ ......... ‘f R>¡.

 A. x-An   B. y-An  

 C. y = x f¡Mp D. x + y = 0 f¡Mp

 S>hpb : C. y = x f¡Mp

 DL¡$g :  x-An ‘f“p tbvy$“p¡ y-epd 0 lp¡e, y-An 

‘f“p tbvy$“p¡ x-epd 0 lp¡e. (a, a) A¡ 

x + y = a + a = 2a Ap‘sy„ lp¡hp’u x + y = 0 

f¡Mp ‘f “ lp¡e. (a, a) A¡ y = x f¡Mp“y„ l„d¡ip„ 

kdp^p“ L$f¡ R>¡.

19.  (a, – a) õhê$‘“y„ tbvy$ l„d¡ip„ ......... ‘f R>¡.

 A. x = a B. y = – a

 C. y = x D. x + y = 0

 S>hpb : D. x + y = 0

 DL¡$g :  (a, – a) tbvy$ Ap‘¡g kduL$fZp¡ ‘¥L$u a¼s x + y = 0“y„ 

kdp^p“ L$f¡ R>¡.



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

34 NAVNEET NrZs : ^p¡fZ 9

“uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„? sdpfp S>hpb dpV¡$ L$pfZ 

Ap‘p¡ :

1.  kyf¡M kduL$fZ 3x + 4y = 12“p Apg¡M ‘f tbvy$ (0, 3) 

Aph¡gy„ R>¡.

 S>hpb :  Mfy„, L$pfZ L¡$ (0, 3) Üpfp kduL$fZ 3x + 4y = 12“y„ 

kdp^p“ ’pe R>¡.

2.  kyf¡M kduL$fZ x + 2y = 7“p¡ Apg¡M tbvy$ (0, 7)dp„’u 

‘kpf ’pe R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ (0, 7) Üpfp kduL$fZ x + 2y = 7“y„ 

kdp^p“ ’sy„ “’u.

3.  kyf¡M kduL$fZ x + y = 0“p¡ Apg¡M “uQ¡ âdpZ¡ v$ip®h¡g R>¡.

 S>hpb :  Mfy„, L$pfZ L¡$ f¡Mp ‘f“p„ ÓZ tbvy$Ap¡ (– 3, 3), 

(– 1, 1) A“¡ (0, 0) kduL$fZ x + y = 0“y„ kdp^p“ 
L$f¡ R>¡.

4. “uQ¡ v$ip®h¡g Apg¡M kyf¡M kduL$fZ x = 3“p¡ Apg¡M R>¡.

 S>hpb :  Mfy„, L$pfZ L¡$ Ap‘¡g f¡Mp ‘f“p v$f¡L$ tbvy$“p¡ x-epd 
3 R>¡, A¡V$g¡ L¡$ f¡Mp ‘f“y„ v$f¡L$ tbvy$ kduL$fZ x = 3“y„ 
kdp^p“ L$f¡ R>¡.

5.  L$p¡óV$L$dp„ tbvy$Ap¡“p epd Ap‘¡gp R>¡ :

x 0 1 2 3 4

y 2 3 4 – 5 6

 kduL$fZ x – y + 2 = 0“p L¡$V$gpL$ DL¡$gp¡ R>¡.
 S>hpb :  Mp¡Vy„ $, L$pfZ L¡$ tbvy$ (3, – 5) A¡ kduL$fZ 

x – y + 2 = 0“y„ kdp^p“ L$fsy„ “’u.

6.  qÜQg kyf¡M kduL$fZ“p Apg¡M ‘f“p„ b^p„ tbvy$Ap¡ kyf¡M 
kduL$fZ“p DL¡$g “’u.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ qÜQg kyf¡M kduL$fZ“p Apg¡M ‘f“p„ 
b^p„ tbvy$Ap¡ kduL$fZ“p DL¡$g R>¡ A“¡ kduL$fZ“p 
b^p S> DL¡$g kduL$fZ“p Apg¡M ‘f Aph¡g R>¡.

7. qÜQg kyf¡M kduL$fZ“p¡ Apg¡M f¡Mp lp¡e s¡ AphíeL$ “’u.
 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ qÜQg kyf¡M kduL$fZ“p¡ Apg¡M l„d¡ip„ 

f¡Mp S> lp¡e R>¡.

õhpÝepe 4.2

õhpÝepe 4.3

 1.  ’u 4.$ fv$ L$f¡g Aæepk¾$ddp„’u

 5. kyf¡M kduL$fZ“p Apg¡M“p v$f¡L$ tbvy$“p¡ cyS> s¡“u L$p¡qV$ L$fsp„ 
3 NZp¡ lp¡e, s¡hy„ kyf¡M kduL$fZ gMp¡.

 dpN¡g kduL$fZdp„ cyS> A¡ L$p¡qV$ L$fsp„ ÓZ NZp¡ R>¡, A¡V$g¡ 
L¡$ cyS = 3 × L$p¡qV$ A’hp x = 3y. Apd, x = 3y A’hp 
x – 3y = 0 A¡ dpN¡g kduL$fZ R>¡.

 6. Å¡ 3y = ax + 7“p Apg¡M ‘f tbvy$ (3, 4) lp¡e, sp¡ 
a“u qL„$ds ip¡^p¡.

 tbvy$ (3, 4) A¡ kduL$fZ 3y = ax + 7“p Apg¡M ‘f“y„ 
tbvy$ R>¡. Ap’u x = 3 A“¡ y = 4 A¡ Ap‘¡g kduL$fZ“y„ 
kdp^p“ L$f¡.

 \ 3 (4) = a (3) + 7

 \ 12 = 3a + 7

 \ 5 = 3a

 \ a = 3
5

 7. kduL$fZ 2x + 1 = x – 3“p L¡$V$gp DL¡$gp¡,

 ( 1 ) k„¿epf¡Mp ‘f lp¡e?  ( 2 ) L$ps£rTe kdsg ‘f lp¡e?
 2x + 1 = x – 3

 \ 2x – x = – 3 – 1

 \ x = – 4

 ( 1 )  k„¿epf¡Mp ‘f x = – 4 v$ip®hsy„ A¡L$ A“¡ dpÓ A¡L$ S> 
tbvy$ lp¡e.
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 ( 2 )  L$ps£rTe kdsgdp„ x = – 4 “y„ kdp^p“ L$fsp„ A“¡L$ 
tbvy$Ap¡ lp¡e. qÜQg kyf¡M kduL$fZ x + 0y = – 4 “p 
Apg¡M ‘f“y„ v$f¡L$ tbvy$ Ap‘¡g kduL$fZ“p¡ DL¡$g lp¡e.

 8. kyf¡M kduL$fZ x + 2y = 8“p¡ DL¡$g ( 1 ) x-An ‘f lp¡e 
( 2 ) y-An ‘f lp¡e s¡hp DL¡$g ip¡^p¡.

 ( 1 )  kyf¡M kduL$fZ x + 2y = 8dp„ y = 0 g¡sp„ x = 8 
dm¡. Ap’u kduL$fZ x + 2y = 8“p¡ DL¡$g (8, 0) 
A¡ x-An ‘f lp¡e.

 ( 2 )  kyf¡M kduL$fZ x + 2y = 8dp„ x = 0 g¡sp„ y = 4 
dm¡. Ap’u kduL$fZ x + 2y = 8“p¡ DL¡$g (0, 4) 
A¡ y-An ‘f lp¡e.

 9. kyf¡M kduL$fZ 2x + cy = 8dp„ c“u L$C qL„$ds dpV¡$ 
x A“¡ y“p¡ DL¡$g kdp“ dm¡?

 kyf¡M kduL$fZ 2x + cy = 8dp„ y = x g¡sp„,

 2x + c · x = 8

 \ c · x = 8 – 2x

 \ c = x
x8 2– ; Äep„, x ¹ 0

 Apd, c = x
x8 2– ; Äep„, x ¹ 0 dpV¡$

 kyf¡M kduL$fZ 2x + cy = 8 dpV¡$ x A“¡ y“p¡ DL¡$g kdp“ 
dm¡.

10. ^pfp¡ L¡$, x A¡ y“p kdâdpZdp„ R>¡. Äepf¡ y = 12 Ðepf¡ 
x = 4, sp¡ kyf¡M kduL$fZ gMp¡. Äepf¡ x = 5 Ðepf¡ y“u 
qL„$ds iy„ li¡?

 x A¡ y “p kdâdpZdp„ R>¡.

 \ x = k · y; Äep„, k ¹ 0

 lh¡, y = 12 A“¡ x = 4 g¡sp„,

 4 = k × 12

 \ k = 3
1

 \ x = 3
1 y

 lh¡, x = 5 g¡sp„,

 5 = 3
1 y

 \ y = 5 × 3

 \ y = 15

õhpÝepe 4.4

 1.  ’u 3. fv$ L$f¡g Aæepk¾$ddp„’u

 4. Al] a¡f“luV$“y„ k¡[ëkekdp„ ê$‘p„sf L$fsy„ kyf¡M kduL$fZ 

Ap‘¡g R>¡.

 C  = F
9

5 160–

 ( 1 )  Å¡ sp‘dp“ 86 °F lp¡e, sp¡ k¡[ëkekdp„ iy„ sp‘dp“ 

’pe?

 ( 2 )  Å¡ sp‘dp“ 35 °C lp¡e, sp¡ a¡f“luV$dp„ iy„ sp‘dp“ 

’pe?

 ( 3 )  Å¡ sp‘dp“ 0 °C lp¡e, sp¡ a¡f“luV$dp„ iy„ sp‘dp“ lp¡e 

A“¡ Å¡ sp‘dp“ 0 °F lp¡e, sp¡ k¡[ëkekdp„ sp‘dp“ 

L¡$V$gy„ lp¡e?

 ( 4 )  a¡f“luV$ A“¡ k¡[ëkekdp„ k„¿epÐdL$ fus¡ kdp“ lp¡e, 

s¡hy„ sp‘dp“ dm¡? Å¡ lp, sp¡ L$ey„ sp‘dp“ dm¡?

 “p¢^ :  D‘fp¡¼s âï“dp„ Apg¡M v$p¡fu“¡ DL¡$g d¡mhhp“u k|Q“p 

“ lp¡hp’u Ap‘Z¡ buS>NrZs“u dv$v$’u DL¡$g d¡mhuiy„.

 ( 1 ) C = –F
9

5 160 dp„ F = 86 g¡sp„,

  C = 
( )

9
5 86 160–

  \ C = 9
430 160–

  \ C = 9
270

  \ C = 30

  Apd, F = 86° lp¡e, sp¡ C = 30° ’pe.

 ( 2 ) C = –F
9

5 160 dp„ C = 35 g¡sp„,

  35 = –F
9

5 160

  \ 35 × 9 = 5F – 160

  \ 315 + 160 = 5F

  \ 5F = 475

  \ F = 95

  Apd, C = 35° lp¡e, sp¡ F = 95° ’pe.

 ( 3 ) C = –F
9

5 160 dp„ C = 0 g¡sp„,

  0 = –F
9

5 160

  \ 0 = 5F – 160

  \ 160 = 5F

  \ F = 32

  Apd, C = 0° lp¡e, sp¡ F = 32° ’pe.

  C = –F
9

5 160 dp„ F = 0 g¡sp„,

  C = 9
5 0 160–#
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  \ C =  – 9
160

  Apd, F = 0° lp¡e, sp¡ C = – 9
160 °

 ’pe.

 ( 4 ) C = –F
9

5 160 dp„ C = F g¡sp„,

  F = –F
9

5 160

  \ 9F = 5F – 160

  \ 4F = – 160

  \ F = – 40

   Apd, – 40° sp‘dp“¡ a¡f“luV$ A“¡ k¡[ëkekdp„ sp‘dp“ 
k„¿epÐdL$ fus¡ kdp“ lp¡e.

 5. Å¡ âhplu“p sp‘dp““y„ dp‘“ L¡$[ëh“ A¡L$d x K A’hp 
a¡f“luV$ A¡L$d y °F“p dp‘“dp„ dp‘u iL$pe R>¡. b¡ õL¡$g“p 
dp‘“p sp‘dp““y„ k„b„^ ^fphsy„ kyf¡M kduL$fZ “uQ¡ âdpZ¡ 
Ap‘¡g R>¡ :

 y = 5
9 (x – 273) + 32

 ( 1 )  Å¡ âhplu“y„ sp‘dp“ 313 K lp¡e, sp¡ a¡f“luV$dp„ iy„ 
sp‘dp“ ’pe?

 ( 2 )  Å¡ âhplu“y„ sp‘dp“ 158 °F sp¡ L¡$[ëh“dp„ iy„ sp‘dp“ 
’pe?

 ( 1 ) y = 5
9 (x – 273) + 32dp„ x = 313 g¡sp„,

  y = 5
9 (313 – 273) + 32

  \ y = 5
9  × 40 + 32

  \ y = 72 + 32

  \ y = 104

   Apd, Å¡ âhplu“y„ sp‘dp“ 313 K lp¡e, sp¡ a¡f“luV$dp„ 
s¡ sp‘dp“ 104 °F lp¡e.

 ( 2 ) y = 5
9 (x – 273) + 32dp„ y = 158 g¡sp„,

  158 = 5
9 (x – 273) + 32

  \ 158 – 32 = 5
9 (x – 273)

  \ 126 = 5
9 (x – 273)

  \ 126 × 9
5  = x – 273

  \ 70 = x – 273

  \ x = 343

   Apd, Å¡ âhplu“y„ sp‘dp“ 158 °F lp¡e, sp¡ L¡$[ëh“dp„ 
s¡ sp‘dp“ 343 K lp¡e.

 6. fv$ L$f¡g Aæepk¾$ddp„’u
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ey[¼gX$“u c|rdrs“p¡ ‘qfQe
( INTRODUCTION  TO EUCLID’S GEOMETRY )

5

õhpÝepe 5.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 22hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  O“ ‘v$p’®’u tbvy$Ap¡ ky^u“p„ ÓZ QfZ ........... R>¡.
 A. O“ ‘v$p’® – kdsg – f¡MpAp¡ – tbvy$Ap¡
 B. O“ ‘v$p’® – f¡MpAp¡ – kdsg – tbvy$Ap¡
 C. f¡MpAp¡ – tbvy$Ap¡ – kdsg – O“ ‘v$p’®
 D. f¡MpAp¡ – kdsg – tbvy$Ap¡ – O“ ‘v$p’®

 S>hpb : A. O“ ‘v$p’® – kdsg – f¡MpAp¡ – tbvy$Ap¡

 2.  O“ ‘v$p’®“y„ ‘qfdpZ .......... lp¡e R>¡.
 A. 1   B. 2   C. 3   D. 0

 S>hpb : C. 3

 3.  kdsg“y„ ‘qfdpZ .......... lp¡e R>¡.
 A. 1   B. 2   C. 3   D. 0

 S>hpb : B. 2

 4.  tbvy$“y„ ‘qfdpZ .......... lp¡e R>¡.
 A. 0   B. 1   C. 2   D. 3

 S>hpb : A. 0

 5.  ey[¼gX¡$ s¡“p ârkÙ N°„’ ‘Elements’“y„ ............dp„ 
rhcpS>“ L$ey¯.

 A. 13 âL$fZ B. 12 âL$fZ
 C. 11 âL$fZ D. 9 âL$fZ

 S>hpb : A. 13 âL$fZ

 6. ‘Elements’dp„ A“ydpr“s kpÝe“u Ly$g k„¿ep ......... R>¡.
 A. 465   B. 460   C. 13   D. 55

 S>hpb : A. 465

 7. O“ ‘v$p’®“u kudpAp¡“¡ ......... L$l¡ R>¡.
 A. ‘©óW$   B. h¾$   C. f¡Mp   D. tbvy$

 S>hpb : A. ‘©óW$

 8. ‘©óW$“u kudp“¡ ......... L$l¡ R>¡.
 A. ‘©óW$   B. h¾$   C. f¡Mp   D. tbvy$

 S>hpb : B. h¾

 9.  tk^yMuZ“u k„õL©$rsdp„ (A„v$pS>¡ C. k. ‘|h£ 3000) bp„^L$pddp„ 
D‘ep¡Ndp„ g¡hpsu IV$p¡“p„ ‘qfdpZ“p¡ NyZp¡Ñf ......... lsp¡.

 A. 1 : 3 : 4   B. 4 : 2 : 1   C. 4 : 4 : 1   D. 4 : 3 : 2
 S>hpb : B. 4 : 2 : 1

10. S>¡“p¡ ‘pep¡ ......... A¡hu A¡L$ O“ ApL©$rs ‘¡[Þkg R>¡.
 A. dpÓ rÓL$p¡Z B. dpÓ Qp¡fk
 C. dpÓ g„bQp¡fk D. L$p¡C ‘Z blºL$p¡Z

 S>hpb : D. L$p¡C ‘Z blºL$p¡Z

11. r‘fprdX$“u bpSy>“u k‘pV$uAp¡ ......... lp¡e R>¡.
 A. rÓL$p¡Z   B. Qp¡fk   C. blºL$p¡Z   D. kdg„b

 S>hpb : A. rÓL$p¡Z

12.  Ap‘Z¡ ÅZuA¡ R>uA¡ L¡$ Å¡ x + y = 10 lp¡e, sp¡ 
x + y + z = 10 + z ’pe. ey[¼gX$“y„ ......... õhe„rkÙ 
kÐe Ap rh^p““¡ v$ip®h¡ R>¡.

 A. â’d   B. qÜsue   C. s©sue   D. Qsy’®

 S>hpb : B. qÜsue

13.  âpQu“ cpfsdp„ N©lõ’ L$d®L$p„X$ dpV¡$ h‘fpsu h¡v$u“p¡ ApL$pf 
.......... lsp¡.

 A. Qp¡fk A“¡ hsy®mpL$pf B. rÓL$p¡Z A“¡ g„bQp¡fk
 C. kdg„b A“¡ r‘fprdX$ D. g„bQp¡fk A“¡ Qp¡fk

 S>hpb : A. Qp¡fk A“¡ hsy®mpL$pf

14.  îue„Ó (A’h®h¡v$dp„ Ap‘¡g) A¡ A„v$fp¡A„v$f N|„’pe¡gp .......... 
kdqÜbpSy> rÓL$p¡Zp¡“y„ k„ep¡S>“ R>¡.

 A. kps   B. ApW$   C. “h   D. ArNepf

 S>hpb : C. “h

15.  N°ukhpkuAp¡“u fyrQ ..........dp„ lsu.
 A. spqL®$L$ sL®$ B. A“ydpr“s sL®$
 C. A A“¡ B b„“¡ D. c|rdrs“p ìephlpqfL$ D‘ep¡N

 S>hpb : B. A“ydpr“s sL®$

16.  âpQu“ cpfsdp„ g„bQp¡fk, rÓL$p¡Z A“¡ kdg„b“p k„ep¡S>“’u 
b“phhpdp„ Aph¡g h¡v$u .......... dpV¡$ h‘fpsu lsu.

 A. Ål¡f ‘|Å
 B. N©lõ’ L$d®L$p„X$
 C. A A“¡ B b„“¡
 D. A, B A“¡ Cdp„’u A¡L$ ‘Z “rl

 S>hpb : A. Ål¡f ‘|Å

17.  ey[¼gX$ .......... v$¡i“p lsp.
 A. b¡bugp¡r“ep   B. BrS>às   C. N°uk   D. cpfs

 S>hpb : C. N°uk
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18.  ’¡ëk ......... v$¡i“p lsp.
 A. b¡bugp¡r“ep   B. BrS>às   C. N°uk   D. fp¡d

 S>hpb : C. N°uk

19.  ‘pe’pNp¡fk, ...........“p rhÛp’} lsp.
 A. ’¡ëk   B. ey[¼gX$   C. A A“¡ B b„“¡   D. ApqL®$duX$uT

 S>hpb : A. ’¡ëk

20.  “uQ¡“pdp„’u ..........“¡ kprbsu“u S>ê$f R>¡.
 A. âd¡e   B. õhe„rkÙ kÐe   C. ìep¿ep   D. ‘|h®^pfZp

 S>hpb : A. âd¡e

21.  ey[¼gX$ ......... õhê$‘dp„ L$üy„ L¡$ b^p L$pV$M|Zp A¡L$buÅ“¡ 
kdp“ lp¡e R>¡.

 A. õhe„rkÙ kÐe   B. ìep¿ep   C. ‘|h®^pfZp   D. kprbsu

 S>hpb : C. ‘|h®^pfZp

22.  "R>¡v$su “ lp¡e s¡hu f¡MpAp¡ kdp„sf lp¡e R>¡.' Ap rh^p“ 
......... õhê$‘dp„ R>¡.

 A. õhe„rkÙ kÐe   B. ìep¿ep   C. ‘|h®^pfZp   D. kprbsu

 S>hpb : B. ìep¿ep

õhpÝepe 5.2

“uQ¡“p„ rh^p“p¡ Mfp„ R>¡ L¡$ Mp¡V$p„? sdpfp S>hpb dpV¡$ L$pfZ 

Ap‘p¡.

 1.  ey[¼gX$ue c|rdrs dpÓ h¾$k‘pV$u dpV¡$ S> dpÞe R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ ey[¼gX$ue c|rdrs dpÓ A¡L$ S> kdsgdp„ 

b“su (kdsgue) ApL©$rsAp¡ dpV¡$ S> dpÞe R>¡.

 2.  O“ ‘v$p’®“u kudpAp¡ h¾$ lp¡e R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ O“ ‘v$p’®“u kudpAp¡ ‘©óW$ lp¡e R>¡.

 3.  ‘©óW$“u kudpAp¡ h¾$ lp¡e R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ ‘©óW$“u kudpAp¡ f¡MpAp¡ lp¡e R>¡.

 4.  kfMu hõsyAp¡Þpp bdZp A¡L$buÅ“¡ kdp“ lp¡e R>¡.

 S>hpb :  Mfy„$, L$pfZ L¡$ Ap ey[¼gX$“y„ õhe„rkÙ kÐe (¾$d 6) R>¡.

 5.  Å¡ L$p¡C fpri B L$p¡C AÞe fpri A“p¡ A¡L$ cpN lp¡e, sp¡ 

fpri A“¡ fpri B A“¡ A¡L$ AÞe fpri C“p kfhpmp“p 

ê$‘dp„ gC iL$pe R>¡.

 S>hpb :  Mfy„$, L$pfZ L¡$ Ap ey[¼gX$“p A¡L$ õhe„rkÙ kÐe“¡ 

A“ykf¡ R>¡.

 6. kprbs L$fu iL$pe s¡hp rh^p““¡ ‘|h®^pfZp L$l¡ R>¡.

 S>hpb :  Mp¡Vy„$, L$pfZ L¡$ kprbs L$fu iL$pe s¡hp rh^p““¡ âd¡e 
L$l¡ R>¡. ‘|h®^pfZp“¡ L$p¡C kprbsu“u S>ê$f “’u.

 7.  ""v$f¡L$ f¡Mp l A“¡ s¡“p ‘f “ lp¡e s¡hp âÐe¡L$ tbvy$ P dpV¡$ 
A¡L$ A“Þe f¡Mp m A¡hu lp¡e R>¡ L¡$ S>¡ Pdp„’u ‘kpf ’pe 
R>¡ A“¡ l“¡ kdp„sf R>¡.'' Ap rh^p“ àg¡a¡f“u ‘|h®^pfZp sfuL¡$ 
ÅZusy„ R>¡.

 S>hpb :  Mfy„$, L$pfZ L¡$ Ap rh^p“ àg¡a¡f Üpfp A‘pe¡g ey[¼gX$“u 
‘p„Qdu ‘|h®^pfZp kdL$n rh^p“ R>¡.

 8. b¡ R>¡v$su rcÞ“ f¡MpAp¡ A¡L$ S> f¡Mp“¡ kdp„sf “ lp¡C iL¡$.

 S>hpb :  Mfy„$, L$pfZ L¡$ Ap ey[¼gX$“u ‘|h®^pfZp 5“¡ kdL$n 
rh^p“p¡ ‘¥L$u A¡L$ rh^p“ R>¡.

 9.  ey[¼gX$“u ‘p„Qdu ‘|h®̂ pfZp“¡ AÞe ‘|h®̂ pfZpAp¡ A“¡ õhe„rkÙ 
kÐep¡“u klpesp’u kprbs L$fhp“p âeÐ“p¡“¡ L$pfZ¡ AÞe 
c|rdrsAp¡“u ip¡^ ’C.

 S>hpb :  Mfy„$, L$pfZ L¡$ Ap âeÐ“p¡ Üpfp Aey[¼gX$ue c|rdrsAp¡ 
v$p. s., Np¡gue c|rdrs“u ip¡^ ’C.

ey[¼gX$“p„ õhe„rkÙ kÐep¡“p¡ D‘ep¡N L$fu “uQ¡ Ap‘¡g âï“p¡“p 

DL¡$g d¡mhp¡ :

1.  b¡ k¡ëkd¸““y„ Ap¸NõV$ dpk“y„ h¡QpZ kdp“ lsy„. kàV¡$çbf 

dpkdp„ âÐe¡L$ k¡ëkd¸“¡ s¡d“y„ h¡QpZ s¡d“p Ap¸NõV$ dpk“p 

h¡QpZ L$fsp„ bdÏ„ L$ey¯. kàV¡$çbf dpkdp„ s¡dZ¡ L$f¡gp h¡QpZ“u 

kfMpdZu L$fp¡.

  b„“¡ k¡ëkd¸““p kàV¡$çbf dpk“p h¡QpZ ‘Z kdp“ li¡, 

L$pfZ L¡$, õhe„rkÙ kÐe 6 dyS>b kdp“ hõsyAp¡“p (Ap¸NõV$ 

dpk“p h¡QpZ) bdZp A¡L$buÅ“¡ kdp“ lp¡e. Al] kàV¡$çbf 

dpk“p h¡QpZ Ap¸NõV$ dpk“p kdp“ h¡QpZ’u bdZp R>¡.

2.  Å¡ x + y = 10 A“¡ x = z Ap‘¡g lp¡e, sp¡ kprbs L$fp¡ 
L¡$ z + y = 10.

 x = z (Ap‘¡g R>¡.)

 \ x + y = z + y (õhe„rkÙ kÐe 2)

 \ 10 = z + y (R x + y = 10 Ap‘¡g R>¡.)

 \ z + y = 10

 3.  ApL©$rs Sy>Ap¡ A“¡ kprbs L$fp¡ L¡$, AH > AB + BC + CD.

 

 Al], AB + BC + CD = AC + CD (õhe„rkÙ kÐe 4)

   = AD (õhe„rkÙ kÐe 4)

õhpÝepe 5.3



 5. ey[¼gX$“u c|rdrs“p¡ ‘qfQe 39

7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 lh¡, AH ApMy„ R>¡ A“¡ AD s¡“p¡ cpN R>¡.

 õhe„rkÙ kÐe 5 dyS>b ApMy„ s¡“p cpN L$fsp„ dp¡Vy„$ R>¡.

 \ AH > AD

 \ AH > AB + BC + CD

4.  ApL©$rsdp„, AB = BC s’p BX = BY Ap‘¡g R>¡, sp¡ kprbs 
L$fp¡ L¡$ AX = CY.

 AB = BC A“¡ BX = BY

 \ AB – BX = BC – BY (õhe„rkÙ kÐe 3)

 \ AX = CY

5.  ApL©$rsdp„, X A“¡ Y A“y¾$d¡ AC A“¡ BC“p„ dÝetbvy$Ap¡ 
R>¡ A“¡ AX = CY, sp¡ kprbs L$fp¡ L¡$ AC = BC.

 X A“¡ Y A“y¾$d¡ AC A“¡ BC“p„ dÝetbvy$Ap¡ R>¡.

 \ AC = 2 AX A“¡ BC = 2 CY

 lh¡, AX = CY (Ap‘¡g R>¡.)

 \ 2 AX = 2 CY (õhe„rkÙ kÐe 6)

 \ AC = BC

6.  ApL©$rsdp„, BX = 2
1  AB, BY = 2

1  BC A“¡ AB = BC 
Ap‘¡g R>¡, sp¡ kprbs L$fp¡ L¡$ BX = BY.

 AB = BC (Ap‘¡g R>¡.)

 \ 2
1  AB = 2

1  BC (õhe„rkÙ kÐe 7)

 \ BX = BY (R 2
1  AB = BX A“¡ 2

1  BC = BY)

7.  ApL©$rsdp„, Ð1 = Ð2, Ð2 = Ð3 Ap‘¡g R>¡, sp¡ kprbs 
L$fp¡ L¡$ Ð1 = Ð3.

 Ð1 = Ð2 A“¡ Ð2 = Ð3 Ap‘¡g R>¡.

 \ Ð2 = Ð1 A“¡ Ð2 = Ð3

 Al], Ð1 A“¡ Ð3 b„“¡ Ð2“¡ kdp“ R>¡.

 Ap’u õhe„rkÙ kÐe 1 dyS>b Ð1 = Ð3.

8.  ApL©$rsdp„, Ð1 = Ð3 A“¡ Ð2 = Ð4 Ap‘¡g R>¡, sp¡ kprbs 
L$fp¡ L¡$ ÐA = ÐC.

 Ð1 = Ð3 A“¡ Ð2 = Ð4 Ap‘¡g R>¡.

 \ Ð1 + Ð2 = Ð3 + Ð4 (õhe„rkÙ kÐe 2)

 \ ÐBAD = ÐBCD (õhe„rkÙ kÐe 4)

 \ ÐA = ÐC

9.  ApL©$rsdp„, ÐABC = ÐACB A“¡ Ð3 = Ð4 Ap‘¡g R>¡, 
sp¡ kprbs L$fp¡ L¡$ Ð1 = Ð2.

 ÐABC = ÐACB A“¡ Ð3 = Ð4

 ÐABC = ÐACB

 \ Ð4 + Ð1 = Ð3 + Ð2 A“¡ Ð3 = Ð4

 \ (Ð4 + Ð1) – Ð4 = (Ð3 + Ð2) – Ð3

 (õhe„rkÙ kÐe 3)

 \ Ð1 = Ð2

10.  ApL©$rsdp„, AC = DC, CB = CE Ap‘¡g R>¡, sp¡ kprbs 
L$fp¡ L¡$ AB = DE.

 AC = DC A“¡ CB = CE

 \ AC + CB = DC + CE (õhe„rkÙ kÐe 2)

 \ AB = DE (õhe„rkÙ kÐe 4)
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11.  ApL©$rsdp„, Å¡ OX = 2
1  XY, PX = 2

1  XZ A“¡ OX = PX 

lp¡e, sp¡ kprbs L$fp¡ L¡$ XY = XZ.

 OX = PX

 \ 2
1  XY = 2

1  XZ

 \ 2
1  XY × 2 = 2

1  YZ × 2 (õhe„rkÙ kÐe 6)

 \ XY = YZ

12.  ApL©$rsdp„,

 ( 1 )  Å¡ AB = BC, tbvy$ M A¡ AB“y„ dÝetbvy$ lp¡e A“¡ 
tbvy$ N A¡ BC“y„ dÝetbvy$ lp¡e, sp¡ kprbs L$fp¡ L¡$ 
AM = NC.

 ( 2 )  Å¡ BM = BN, s’p tbvy$ M A¡ AB“y„ dÝetbvy$ lp¡e 
A“¡ tbvy$ N A¡ BC“y„ dÝetbvy$ lp¡e, sp¡ kprbs L$fp¡ L¡$
AB = BC.

 ( 1 ) M A¡ AB“y„ dÝetbvy$ R>¡. \ AM = 2
1  AB

  N A¡ BC“y„ dÝetbvy$ R>¡. \ NC = 2
1  BC

  lh¡, AB = BC

  \ 2
1  × AB = 2

1  × BC (õhe„rkÙ kÐe 7)

  \ AM = NC

 ( 2 ) M A¡ AB“y„ dÝetbvy$ R>¡. \ 2 BM = AB

  N A¡ BC“y„ dÝetbvy$ R>¡. \ 2 BN = BC

  lh¡, BM = BN

  \ 2 × BM = 2 × BN (õhe„rkÙ kÐe 6)

  \ AB = BC

õhpÝepe 5.4

1.’u 5. fv$ L$f¡g Aæepk¾$ddp„’u
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f¡MpAp¡ A“¡ M|ZpAp¡
( LINES AND ANGLES )

6

õhpÝepe 6.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 8hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  ApL©$rsdp„, Å¡ AB N CD N EF, PQ N RS, Ð RQD = 25° 
A“¡ Ð CQP = 60° lp¡e, sp¡ Ð QRS = ........... .

 A. 85°   B. 135°   C. 145°   D. 110°

 S>hpb : C. 145°

 DL¡$g :  qL$fZ QP “y„ rhfyÙ qL$fZ QT v$p¡fp¡, S>¡ AB “¡ Udp„ 
R>¡v$¡.

 

   PQ N RS lp¡hp’u, UT N RS ’pe.

  Ð QRU = Ð RQD = 25° (eyÁdL$p¡Z) ... ... (1)

  Ð AUQ = Ð CQP = 60° (A“yL$p¡Z)

  Ð AUT = 180° – Ð AUQ (f¥rML$ Å¡X$“p M|Zp)

   = 180° – 60°

   = 120°

  Ð URS = Ð AUT (A“yL$p¡Z)

  \ Ð URS = 120° ... ... (2)

  lh¡, Ð QRS = Ð QRU + Ð URS

   = 25° + 120°

   = 145° ((1) A“¡ (2) ‘f’u)

 2.  Å¡ rÓL$p¡Z“p b¡ M|Zp“p dp‘“p¡ kfhpmp¡ s¡ S> rÓL$p¡Z“p ÓuÅ 
M|Zp“p dp‘ bfpbf lp¡e, sp¡ s¡ ........... R>¡.

 A. kdqÜbpSy> rÓL$p¡Z B. NyfyL$p¡Z rÓL$p¡Z
 C. kdbpSy> rÓL$p¡Z D. L$pV$L$p¡Z rÓL$p¡Z

 S>hpb : D. L$pV$L$p¡Z rÓL$p¡Z

 DL¡$g :  ̂ pfp¡ L¡$, D ABCdp„ Ð A = Ð B + Ð C

  lh¡, D ABCdp„ 

  Ð A + Ð B + Ð C = 180°

  \ Ð A + Ð A = 180°

  \ 2 Ð A = 180°

  \ Ð A = 90°

  \ D ABC  L$pV$L$p¡Z rÓL$p¡Z R>¡.

 3.  rÓL$p¡Z“p L$p¡C A¡L$ brlóL$p¡Z“y„ dp‘ 105° lp¡e A“¡ s¡“p 
A„s:k„dyML$p¡Z kdp“ lp¡e, sp¡ âÐe¡L$ A„s:k„dyML$p¡Z“y„ dp‘ 
........... R>¡.

 A. 37 2
1°    B. 52 2

1°    C. 72 2
1°    D. 75°

 S>hpb : B. 52 2
1°

 DL¡$g :  D ABC dp„ Ð ACD brlóL$p¡Z R>¡ A“¡ s¡“p 

A„s:k„dyML$p¡Z  Ð A A“¡ Ð B kdp“ R>¡.

 

  Ð ACD = Ð A + Ð B

  \ 105° = Ð A + Ð A (R Ð A = Ð B)

  \ 2 Ð A = 105°

  \ Ð A = 52 2
1°

  \ Ð B = Ð A = 52 2
1°
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 4.  rÓL$p¡Z“p ÓZ¡e M|Zp“p dp‘“p¡ NyZp¡Ñf 5 : 3 : 7 lp¡e, sp¡ 
s¡ ........... R>¡.

  A. gOyL$p¡Z rÓL$p¡Z B. NyfyL$p¡Z rÓL$p¡Z

 C. L$pV$L$p¡Z rÓL$p¡Z D. kdqÜbpSy> rÓL$p¡Z

 S>hpb : A. gOyL$p¡Z rÓL$p¡Z

 DL¡$g :  ̂ pfp¡ L¡$, D ABCdp„ Ð A : Ð B : Ð C = 5 : 3 : 7

  Ly$g NyZp¡Ñf = 5 + 3 + 7 = 15

  rÓL$p¡Z“p M|ZpAp¡“p¡ kfhpmp¡ = 180°

  \ Ð A = 15
5  × 180° = 60°

  \ Ð B = 15
3  × 180° = 36°

  \ Ð C = 15
7  × 180° = 84°

   Al], rÓL$p¡Z“p ÓZ¡e M|ZpAp¡ gOyL$p¡Z lp¡hp’u rÓL$p¡Z 
gOyL$p¡Z rÓL$p¡Z R>¡.

 5.  Å¡ rÓL$p¡Z“p A¡L$ M|Zp“y„ dp‘ 130° lp¡e, sp¡ s¡ S> 
rÓL$p¡Z“p bpL$u“p b¡ M|ZpAp¡“p qÜcpS>L$’u b“sp M|Zp“y„ 
dp‘ ........... li¡.

 A. 50°   B. 65°   C. 145°   D. 155°

 S>hpb : D. 155°

 DL¡$g :  D ABC dp„ Ð B = 130° A“¡ Ð A s’p Ð C“p 
qÜcpS>L$p¡ P dp„ R>¡v$¡ R>¡. 

 

   D ABCdp„ Ð A + Ð B + Ð C = 180°

   \ Ð A + 130° + Ð C = 180°

   \ Ð A + Ð C = 50°

   \ 2
1 Ð A + 2

1 Ð C = 25° ... ... (1)

   D PACdp„, 

  Ð APC + Ð PAC + Ð PCA = 180°

  \ Ð APC + 2
1 Ð A + 2

1 Ð C = 180°

  \ Ð APC + 25° = 180° ((1) ‘f’u)

  \ Ð APC = 155°

 6.  ApL©$rsdp„, f¡Mp PQ ‘f tbvy$ O Aph¡gy„ R>¡. POQ f¡Mp R>¡, 
sp¡ x “y„ d|ëe ........... R>¡.

 A. 20°   B. 25°   C. 30°   D. 35°

 

 S>hpb : A. 20°

 DL¡$g :  POQ f¡Mp lp¡hp’u 40° + 4x + 3x = 180°
  \ 7x = 180° – 40°
  \ 7x = 140°
  \ x = 20°

 7.  ApL©$rsdp„, Å¡ OP N RS, Ð OPQ = 110° A“¡ 
Ð QRS = 130°, sp¡ Ð PQR = ........... .

 A. 40°   B. 50°   C. 60°   D. 70°

 S>hpb : C. 60°
 DL¡$g :

  
  PO N RS R>¡.
 Qdp„’u PO“¡ kdp„sf f¡Mp AB v$p¡fp¡.
 \ RS N AB A“¡ PO N AB ’pe.
 lh¡, Ð OPQ + Ð PQA = 180°

 \ 110° + Ð PQA = 180°

 \ Ð PQA = 70° ... ... (1)

 hmu, Ð SRQ + Ð RQB = 180°

 \ 130° + Ð RQB = 180°

 \ Ð RQB = 50° ... ... (2)

 lh¡, Ð PQA + Ð PQR + Ð RQB = 180°

 \ 70° + Ð PQR + 50° = 180° ((1) A“¡ (2) ‘f’u)
 \ Ð PQR = 180° – 70° – 50°

 \ Ð PQR = 60°

 8.  Å¡ rÓL$p¡Z“p ÓZ¡e M|Zp“p dp‘“p¡ NyZp¡Ñf 2 : 4 : 3 lp¡e, 
sp¡ kp¥’u “p“p M|Zp“y„ dp‘ ........... R>¡.

 A. 60°   B. 40°   C. 80°   D. 20°

 S>hpb : B. 40°
 DL¡$g :  ̂ pfp¡ L¡$, D ABCdp„ Ð A : Ð B : Ð C = 2 : 4 : 3

  Ly$g NyZp¡Ñf = 2 + 4 + 3 = 9.

  rÓL$p¡Z“p ÓZ¡e M|Zp“p¡ kfhpmp¡ = 180°

  \ Ð A = 9
2  × 180° = 40°

  \ Ð B = 9
4  × 180° = 80°

  \ Ð C = 9
3  × 180° = 60°

  Apd, rÓL$p¡Z“p kp¥’u “p“p M|Zp“y„ dp‘ 40° R>¡.
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 1.  ApL©$rsdp„, x + y “p L$ep d|ëe dpV¡$ ABC f¡Mp ’pe? L$pfZ 
krls S>hpb Ap‘p¡.

  x + y “y„ d|ëe 180° lp¡e, sp¡ S> ABC f¡Mp ’pe. ABC 

f¡Mp ’hp dpV¡$ b¡ ApkÞ“L$p¡Z Ð DBA A“¡ Ð DBC f¥rML$ 

Å¡X$“p M|Zp lp¡e s¡ AphíeL$ R>¡. Apd, x + y = 180°  ’hy„

AphíeL$ R>¡.

 2.  L$p¡C A¡L$ rÓL$p¡Z“p âÐe¡L$ M|Zp“y„ dp‘ 60°’u Ap¡Ry>„ lp¡C 

iL¡$? sdpfp S>hpb dpV¡$ L$pfZ Ap‘p¡.

  L$p¡C ‘Z rÓL$p¡Z“p âÐe¡L$ M|Zp“y„ dp‘ 60°’u Ap¡Ry>„ “ lp¡C 

iL¡$, L$pfZ L¡$ Å¡ âÐe¡L$ M|Zp“y„ dp‘ 60°’u Ap¡Ry>„ lp¡e, sp¡ 

s¡d“p dp‘“p¡ kfhpmp¡ 180°’u Ap¡R>p¡ ’pe, ‘f„sy L$p¡C ‘Z 

rÓL$p¡Z“p ÓZ M|Zp“p dp‘“p¡ kfhpmp¡ l„d¡ip„ 180° S> lp¡e.

 3.  L$p¡C A¡L$ rÓL$p¡Zdp„ b¡ M|ZpAp¡ NyfyL$p¡Z lp¡e s¡ i¼e R>¡? 

sdpfp S>hpb dpV¡$ L$pfZ Ap‘p¡.

  “p, L$p¡C ‘Z rÓL$p¡Zdp„ b¡ M|ZpAp¡ NyfyL$p¡Z lp¡e s¡ Ai¼e 

R>¡, L$pfZ L¡$ b¡ NyfyL$p¡Z“p dp‘“p¡ kfhpmp¡ 180°’u h^pf¡ 

’C Åe. v$f¡L$ rÓL$p¡Z“p ÓZ M|Zp“p dp‘“p¡ kfhpmp¡ 180° 

S> lp¡e A“¡ L$p¡C ‘Z M|Zp“y„ dp‘ F>Z “ lp¡C iL¡$.

 4.  S>¡“p M|Zp“p„ dp‘ A“y¾$d¡ 45°, 64° A“¡ 72° lp¡e s¡hp 

L¡$V$gp rÓL$p¡Zp¡ v$p¡fu iL$pe? L$pfZ krls S>hpb Ap‘p¡.

  45° + 64° + 72° = 181°. 181° > 180° Ap’u S>¡“p 

M|Zp“p„ dp‘ A“y¾$d¡ 45°, 64° A“¡ 72° lp¡e s¡hp¡ A¡L$ 

‘Z rÓL$p¡Z v$p¡fu iL$pe “l].

 5.  S>¡“p M|Zp“p„ dp‘ A“y¾$d¡ 53°, 64° A“¡ 63° lp¡e s¡hp 

L¡$V$gp rÓL$p¡Zp¡ v$p¡fu iL$pe? L$pfZ krls S>hpb Ap‘p¡.

  53° + 64° + 63° = 180°. Ap’u, S>¡“p M|Zp“p„ dp‘ A“y¾$d¡ 

53°, 64° A“¡ 63° lp¡e s¡hp Ak„¿e$ rÓL$p¡Zp¡ v$p¡fu iL$pe. 

s¡hp rÓL$p¡Zp¡dp„ bpSy>Ap¡“p„ dp‘ AgN gC iL$pe.

 6.  ApL©$rsdp„ f¡MpAp¡ l A“¡ m ‘fõ‘f kdp„sf lp¡e, sp¡ x“y„ 

d|ëe ip¡^p¡.

 l N m A“¡ n R>¡qv$L$p lp¡hp’u 

 x + 44° = 180° (R>¡qv$L$p“u A¡L$ S> bpSy>“p A„s:L$p¡Z)

 \ x = 180° – 44°

 \ x = 136°

7.  Å¡ b¡ ApkÞ“L$p¡Z“p„ dp‘ kdp“ lp¡e, sp¡ s¡ b„“¡ M|Zp 

L$pV$L$p¡Z S> lp¡e s¡ S>ê$fu R>¡? L$pfZ krls S>hpb Ap‘p¡.

  “p. kdp“ dp‘“p L$p¡C ‘Z b¡ M|Zp ApkÞ“L$p¡Z lp¡e, sp¡ 

s¡ L$pV$M|Zp S> lp¡e s¡ AphíeL$ “’u. ‘f„sy, f¥rML$ Å¡X$“p b¡ 

M|Zp kdp“ dp‘“p lp¡e, sp¡ s¡ b„“¡ L$pV$M|Zp S> lp¡e L$pfZ L¡$

s¡Ap¡“p dp‘“p¡ kfhpmp¡ 180° ’pe.

8.  ‘fõ‘f R>¡v$su b¡ f¡MpAp¡’u b“sp M|ZpAp¡ ‘¥L$u L$p¡C A¡L$ 

M|Zp¡ L$pV$L$p¡Z R>¡, sp¡ AÞe M|Zp“p dp‘ rhi¡ iy„ L$lu iL$pe? 

L$pfZ krls S>hpb Ap‘p¡.

  ‘fõ‘f R>¡v$su b¡ f¡MpAp¡’u b“sp M|ZpAp¡ ‘¥L$u L$p¡C A¡L$ 

M|Zp¡ L$pV$L$p¡Z lp¡e, sp¡ AÞe M|Zp ‘Z L$pV$L$p¡Z S> lp¡e, 

A¡V$g¡ L¡$ v$f¡L$“y„ dp‘ 90° lp¡e. f¥rML$ M|Zp“y„ Å¡X$“p dp‘ 

s’p ArcL$p¡Z“p dp‘ A„N¡“p âd¡ep¡ Üpfp D‘fp¡¼s ‘qfZpd 

kfmsp’u dm¡.

9.  ApL©$rsdp„ L$C b¡ f¡MpAp¡ kdp„sf R>¡ A“¡ L¡$d?

  

õhpÝepe 6.2
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  â’d ApL©$rsdp„ f¡MpAp¡ l A“¡ m“u R>¡qv$L$p n R>¡.

  132° + 48° = 180° lp¡hp’u l || m R>¡. 

 qÜsue ApL©$rsdp„ f¡MpAp¡ p A“¡ q“u R>¡qv$L$p r R>¡.

  73° + 106° = 179° ¹ 180°. Ap’u Al] p A“¡ q kdp„sf 

“’u. (p B  q)

10.  b¡ rcÞ“ f¡MpAp¡ l A“¡ m L$p¡C A¡L$ f¡Mp n“¡ g„b R>¡. 

iy„ l A“¡ m ‘Z ‘fõ‘f g„b R>¡? sdpfp S>hpb dpV¡$ 

L$pfZ Ap‘p¡.

  “p. l A“¡ m ‘fõ‘f g„b “’u. Al], l A“¡ m b„“¡ 

A¡L$ S> f¡Mp n“¡ g„b R>¡ s’p l A“¡ m rcÞ“ f¡MpAp¡ R>¡. 

s¡’u l A“¡ m kdp„sf f¡MpAp¡ R>¡. (l || m)

õhpÝepe 6.3

1.  ApL©$rsdp„ OD A“¡ OE A“y¾$d¡ ) AOC A“¡ ) BOC“p 
qÜcpS>L$ R>¡ A“¡ OD f OE, sp¡ kprbs L$fp¡ L¡$ tbvy$Ap¡ A, 
O A“¡ B kdf¡M R>¡.

 

  OD A¡ ) AOC“p¡ qÜcpS>L$ R>¡.

 \ ) AOC = 2 ) DOC ... ... (1)

  OE A¡ ) BOC“p¡ qÜcpS>L$ R>¡.

 \ ) BOC = 2 ) EOC ... ... (2)

 hmu OD f OE R>¡.

 \ ) DOC + ) EOC = 90°

 \ 2) DOC + 2) EOC = 2 × 90°

 \ ) AOC + ) BOC = 180° ((1) A“¡ (2) ‘f’u)

  Al], ) AOC A“¡ ) BOC ApkÞ“L$p¡Z R>¡ s’p s¡d“p 

dp‘“p¡ kfhpmp¡ 180° ’pe R>¡.

  Ap’u ) AOC A“¡ ) BOC f¥rML$ Å¡X$“p M|Zp R>¡.

 \ tbvy$Ap¡ A, O A“¡ B kdf¡M R>¡.

2.  ApL©$rsdp„ ) 1 = 60° A“¡ ) 6 = 120° sp¡ kprbs L$fp¡ L¡$ 
f¡MpAp¡ m A“¡ n ‘fõ‘f kdp„sf R>¡.

 

  Al], ) 1 + ) 4 = 180° (f¥rML$ Å¡X$“p M|Zp)

 \ 60° + ) 4 = 180°

 \ ) 4 = 120°

 hmu, ) 6 = 120°.

  Al], ) 4 A“¡ ) 6 A¡ f¡MpAp¡ m A“¡ n“u R>¡qv$L$p l Üpfp 

b“sp A„s:eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡. Ap’u m A“¡ 

n ‘fõ‘f kdp„sf R>¡.

3.  AP A“¡ BQ A“y¾$d¡ b¡ ‘fõ‘f kdp„sf f¡MpAp¡ l A“¡ m“u 

R>¡qv$L$p t’u b“sp A„s:eyÁdL$p¡Z“p qÜcpS>L$p¡ R>¡. (ApL©$rs) 

kprbs L$fp¡ L¡$, AP || BQ.

 

  ApL©$rsdp„ v$ip®ìep dyS>b f¡Mp l ‘f tbvy$ S A“¡ f¡Mp m 

‘f tbvy$ T gp¡.

 

 lh¡, l || m A“¡ t s¡d“u R>¡qv$L$p R>¡.

 \ Ð SAB = Ð TBA (A„s:eyÁdL$p¡Z)

 \ 1
2

 Ð SAB = 1
2

 Ð TBA ... ... (1)
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 AP A¡ Ð SAB“p¡ qÜcpS>L$ R>¡.

 \ Ð PAB = 1
2

 Ð SAB ... ... (2)

 BQ A¡ Ð TBA“p¡ qÜcpS>L$ R>¡.

 \ Ð QBA = 1
2

 Ð TBA ... ... (3)

  ‘qfZpd (1), (2) A“¡ (3) ‘f’u,

 Ð PAB = Ð QBA.

  ‘f„sy Ð PAB A“¡ Ð QBA A¡ f¡MpAp¡ AP A“¡ BQ“u 

R>¡qv$L$p t Üpfp b“sp A„s:eyÁdL$p¡Z R>¡ A“¡ kdp“ R>¡.

 \ AP || BQ.

4.  Å¡ ApL©$rs v$pMgp “„. 3dp„, A„s:eyÁdL$p¡Zp¡“p qÜcpS>L$p¡ AP 

A“¡ BQ ‘fõ‘f kdp„sf lp¡e, sp¡ kprbs L$fp¡ L¡$ l || m.

   v$pMgp “„. 3dp„ v$ip®ìep dyS>b f¡MpAp¡ l A“¡ m ‘f A“y¾$d¡ 

tbvy$Ap¡ S A“¡ T gp¡.

 AP || BQ A“¡ AB s¡d“u R>¡qv$L$p R>¡.

  \ Ð PAB = Ð QBA (A„s:eyÁdL$p¡Z)

  \ 2Ð PAB = 2Ð QBA ... ... (1)

 hmu, AP A¡ Ð SAB“p¡ qÜcpS>L$ R>¡.

  \ Ð SAB = 2Ð PAB ... ... (2)

 s¡ S> fus¡, BQ A¡ Ð TBA“p¡ qÜcpS>L$ R>¡.

  \ Ð TBA = 2Ð QBA ... ... (3)

   ‘qfZpd (1), (2) A“¡ (3) ‘f’u,

 Ð SAB = Ð TBA.

  Al],  Ð SAB A“¡  Ð TBA A¡ f¡MpAp¡ l A“¡ m“u 

R>¡qv$L$p Üpfp b“sp A„s:eyÁdL$p¡Z R>¡ A“¡ s¡Ap¡ kdp“ R>¡.

 \ l N m.

 5.  ApL©$rsdp„ BA N ED A“¡ BC N EF. kprbs L$fp¡ L¡$,

Ð ABC = Ð DEF.

 [k|Q“ : DE“¡ g„bphp¡ L¡$ S>¡’u s¡ BC“¡ A¡L$ tbvy$ Pdp„ R>¡v$¡.]

 DE“¡ g„bphp¡ L¡$ S>¡’u s¡ BC“¡ tbvy$ Pdp„ R>¡v$¡.

 Ap’u, f¡Mp DE = f¡Mp DP.

 lh¡, BA N ED

 \ AB N DE

 \ AB N DP

 AB N DP R>¡ A“¡ BC s¡d“u R>¡qv$L$p R>¡.

 \ Ð ABC = Ð DPC (A“yL$p¡Z) ... ... (1)

 s¡ S> fus¡ BC N EF

 \ PC N EF

 PC N EF A“¡ DP s¡d“u R>¡qv$L$p R>¡.

 \ Ð DPC = Ð DEF (A“yL$p¡Z) ... ... (2)

 lh¡, ‘qfZpd (1) A“¡ (2) ‘f’u,

 \ Ð ABC = Ð DEF

 6.  ApL©$rsdp„ BA N ED A“¡ BC N EF lp¡e, sp¡ kprbs L$fp¡ L¡$,

Ð ABC + Ð DEF = 180° .

 ED“¡ A¡hu fus¡ g„bphp¡ L¡$ S>¡’u s¡ BC“¡ tbvy$ Pdp„ R>¡v$¡.

 Ap’u f¡Mp ED = f¡Mp EP.

 BA N ED lp¡hp’u, BA N PE dm¡.

 s¡ S> fus¡, BC N EF lp¡hp’u, PC N EF dm¡.

 lh¡, BA N PE A“¡ BC s¡d“u R>¡qv$L$p R>¡.

 \ Ð ABC = Ð EPC (A“yL$p¡Z) ... ... (1)

  BC N EF A“¡ EP s¡d“u R>¡qv$L$p R>¡.

 \ Ð EPC + Ð PEF = 180° 

 (R>¡qv$L$p“u A¡L$ S> bpSy>“p A„s:L$p¡Z)

 \ Ð EPC + Ð DEF = 180° ... ... (2)

 lh¡, ‘qfZpd (1) A“¡ (2) ‘f’u,

 Ð ABC + Ð DEF = 180°
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 7.  ApL©$rsdp„ DE N QR s’p AP A“¡ BP A“y¾$d¡

Ð EAB A“¡ Ð RBA“p qÜcpS>L$p¡ lp¡e, sp¡ Ð APB ip¡^p¡.

 Al],  DE N QR A“¡ n s¡d“u R>¡qv$L$p R>¡.

 \ Ð EAB + Ð RBA=180°

(R>¡qv$L$p“u A¡L$ S> sfa“p A„s:L$p¡Z)

 \ 2
1 Ð EAB + 2

1 Ð RBA = 90° ... ... (1)

 AP A¡ Ð EAB“p¡ qÜcpS>L$ R>¡.

 \ Ð PAB = 2
1 Ð EAB ... ... (2)

 BP A¡ Ð RBA“p¡ qÜcpS>L$ R>¡.

 \ Ð PBA = 2
1 Ð RBA ... ... (3)

 ‘qfZpd (1), (2) A“¡ (3) ‘f’u,

  Ð PAB + Ð PBA = 90°

 lh¡, D PABdp„

 Ð PAB + Ð PBA + Ð APB = 180°

 \ 90° + Ð APB = 180°

 \ Ð APB = 90°

 8.  A¡L$ rÓL$p¡Z“p M|ZpAp¡“p dp‘“p¡ NyZp¡Ñf 2 : 3 : 4 R>¡.

Ap rÓL$p¡Z“p ÓZ¡e M|ZpAp¡“p„ dp‘ ip¡^p¡.

 ^pfp¡ L¡$, D ABCdp„ Ð A : Ð B : Ð C = 2 : 3 : 4

 Ly$g NyZp¡Ñf“p¡ kfhpmp¡ = 2 + 3 + 4 = 9

 D ABCdp„, Ð A + Ð B + Ð C = 180°

 \ Ð A = 9
2  × 180° = 40°,

 Ð B = 9
3  × 180° = 60°,

 Ð C = 9
4  × 180° = 80°

  Apd, Ap‘¡g rÓL$p¡Z“p M|ZpAp¡“p dp‘ 40°, 60° A“¡ 80° R>¡.

 9.  rÓL$p¡Z ABCdp„ M|Zp¡ A L$pV$L$p¡Z R>¡. AL ̂  BC ’pe

s¡hy„ tbvy$ L A¡ BC ‘f Aph¡g R>¡. kprbs L$fp¡ L¡$,

Ð BAL = Ð ACB.

  L$pV$L$p¡Z rÓL$p¡Zdp„ L$pV$M|Zp rkhpe“p b¡ gOyL$p¡Zp¡“p dp‘“p¡ 

kfhpmp¡ 90° ’pe.

 D ABCdp„ Ð A L$pVL$p¡Z R>¡.

 \ Ð ABC + Ð ACB = 90° ... ... (1)

 D ALBdp„ Ð L L$pVL$p¡Z R>¡.

 \ Ð BAL + Ð ABL = 90°

 \ Ð BAL + Ð ABC = 90°

(R tbvy$ L A¡ BC ‘f Aph¡g R>¡.) ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u,

 Ð BAL + Ð ABC = Ð ABC + Ð ACB

 \ Ð BAL = Ð ACB.

10.  b¡ rcÞ“ f¡MpAp¡ A“y¾$d¡ b¡ ‘fõ‘f kdp„sf f¡MpAp¡“¡ g„b 

R>¡. kprbs L$fp¡ L¡$, Ap b¡ f¡MpAp¡ ‘fõ‘f kdp„sf R>¡.

  f¡Mp l A“¡ f¡Mp m ‘fõ‘f kdp„sf R>¡,

 A¡V$g¡ L¡$ l N m.

  b¡ rcÞ“ f¡MpAp¡ s A“¡ t ‘¥L$u f¡Mp s A¡ l A“¡ m“¡ 

A“y¾$d¡ tbvy$ A s’p tbvy$ Bdp„ A“¡ f¡Mp t A¡ l A“¡ m“¡ 

A“y¾$d¡ tbvy$ C A“¡ tbvy$ Ddp„ R>¡v$¡ R>¡.

 s ̂  l R>¡. A¡V$g¡ L¡$, Ð CAB = 90°

 t ̂  m R>¡. A¡V$g¡ L¡$, Ð CDB = 90°

  lh¡, l N m“u R>¡qv$L$p s Üpfp b“sp R>¡qv$L$p“u A¡L$ sfa“p 

A„s:L$p¡Z“p¡ kfhpmp¡ 180° ’pe.

 \ Ð CAB + Ð ABD = 180°

 \ 90° + Ð ABD = 180°

 \ Ð ABD = 90°
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 1.  kprbs L$fp¡ L¡$, ‘fõ‘f R>¡v$su b¡ f¡Mp’u b“sp ArcL$p¡Zp¡ 
kdp“ lp¡e R>¡.

 DL¡$g : ‘pW$é‘yõsL$dp„ âd¡e 6.1“u kprbsu Sy>Ap¡.

 2. fv$ L$f¡g Aæepk¾$ddp„’u

 3. A¡L$ R>¡qv$L$p b¡ kdp„sf f¡MpAp¡“¡ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, Ap 
kdp„sf f¡MpAp¡ A“¡ s¡“u R>¡qv$L$p’u b“sp A“yL$p¡Z“u L$p¡C 
A¡L$ Å¡X$“p qÜcpS>L$p¡ ‘fõ‘f kdp„sf lp¡e R>¡.

 l N m“¡ R>¡qv$L$p t A“y¾$d¡ tbvy$Ap¡ B A“¡ Cdp„ R>¡v$¡ R>¡ A“¡ 

A“yL$p¡Z“u A¡L$ Å¡X$ ) ABD A“¡ ) BCE b“¡ R>¡. BX 

A¡ ) ABD“p¡ s’p CY A¡ ) BCE“p¡ qÜcpS>L$ R>¡.

 l N m“u R>¡qv$L$p t Üpfp b“sp A“yL$p¡Z kdp“ lp¡e.

 \ ) ABD = ) BCE 

 \ 1
2

 ) ABD = 1
2

 ) BCE ... ... (1)

 BX A¡ ) ABD“p¡ qÜcpS>L$ R>¡.

 \ ) ABX = 1
2

 ) ABD  ... ... (2)

 CY A¡ ) BCE“p¡ qÜcpS>L$ R>¡.

 \ ) BCY = 1
2

 ) BCE  ... ... (3)

 ‘qfZpd (1), (2) A“¡ (3) ‘f’u,

 ) ABX = ) BCY 

  ‘f„sy, ) ABX A“¡ ) BCY A¡ f¡MpAp¡ BX A“¡ CY“u 

R>¡qv$L$p t Üpfp b“sp A“yL$p¡Zp¡“u A¡L$ Å¡X$ R>¡ A“¡ s¡Ap¡ 

kdp“ R>¡.

 \ BX N CY 

  Apd, kdp„sf f¡MpAp¡ A“¡ s¡“u R>¡qv$L$p’u b“sp A“yL$p¡Zp¡“u 

L$p¡C A¡L$ Å¡X$“p qÜcpS>L$p¡ ‘fõ‘f kdp„sf lp¡e R>¡.

 4. kprbs L$fp¡ L¡$ Ap‘¡g f¡Mp“¡, Ap‘¡g tbvy$dp„’u A¡L$ A“¡ dpÓ 

A¡L$ S> g„bf¡Mp v$p¡fu iL$pe.

 [k|Q“ : rhfp¡^pcpk“u ‘Ùrs’u kprbsu Ap‘p¡.]

 f¡Mp l A“¡ tbvy$ P Ap‘¡g R>¡. 

  ̂ pfp¡ L¡$ tbvy$ Pdp„ f¡Mp l“¡ A¡L$ L$fsp„ h^y (Al] b¡) g„bf¡MpAp¡ 

PQ A“¡ PR v$p¡fu iL$pe R>¡.

 dpV¡$, ) PQR = 90° ’pe A“¡ ) PRQ = 90° ’pe.

  lh¡, D PQRdp„ ) PQR = ) PRQ = 90° lp¡hp’u D PQRdp„ 

ÓZ M|ZpAp¡“p dp‘“p¡ kfhpmp¡ 180° L$fsp„ h^y ’pe.

  ‘f„sy, L$p¡C ‘Z rÓL$p¡Z“p ÓZ M|ZpAp¡“p dp‘“p¡ kfhpmp¡ 

l„d¡ip„ 180° S> lp¡e.

  dpV¡$ Ap‘Zu ^pfZp Mp¡V$u R>¡.

  Apd, Ap‘¡g f¡Mp“¡, Ap‘¡g tbvy$dp„’u A¡L$ A“¡ dpÓ A¡L$ S>

g„bf¡Mp v$p¡fu iL$pe.

 5. ’u 7. fv$ L$f¡g Aæepk¾$ddp„’u

   lh¡, Ð ABD + Ð CDB = 90° + 90° = 180° 

   ‘f„sy, Ð ABD A“¡ Ð CDB A¡ f¡MpAp¡ s A“¡ t“u R>¡qv$L$p m Üpfp b“sp R>¡qv$L$p“u A¡L$ S> bpSy>A¡ b“sp A„s:L$p¡Z R>¡ 

A“¡ s¡Ap¡ ‘|fL$L$p¡Z R>¡.

  \ s N t.

õhpÝepe 6.4
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rÓL$p¡Z
( TRIANGLES )

7

õhpÝepe 7.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 11hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  Ap‘¡g ifsp¡ ‘¥L$u .......... ifs rÓL$p¡Z“u A¡L$ê$‘sp dpV¡$“u 
ifs “’u.

 A. bpM|bp  B. M|bpM|  C. bpbpM|  D. bpbpbp
 S>hpb : C. bpbpM|

 2.  Å¡ AB = QR, BC = PR A“¡ CA = PQ, sp¡ .......... .
 A. D ABC @ D PQR B. D CBA @ D PRQ
 C. D BAC @ D RPQ D. D PQR @ D BCA

 S>hpb : B. D CBA @ D PRQ

 DL¡$g :  Al], bpbpbp ifs dyS>b A¡L$ê$‘sp dm¡. AB = QR 
A“¡ BC = PR ‘f’u B « R dm¡ A“¡ s¡ ‘f’u 
A « Q A“¡ C « P dm¡. Ap’u D CBA @ D PRQ 
’pe.

 3.  Å¡ D ABCdp„, AB = AC A“¡ Ð B = 50° lp¡e, sp¡ 
ÐC = .......... .

 A. 40°  B. 50°  C. 80°  D. 130°

 S>hpb : B. 50°

 DL¡$g : D ABCdp„, AB = AC

  \ ÐC = ÐB

  \ ÐC = 50°

 4.  Å¡ D ABCdp„, BC = AB A“¡ Ð B = 80° lp¡e, sp¡ 
ÐA = .......... .

 A. 80°  B. 40°  C. 50°  D. 100°

 S>hpb : C. 50°

 DL¡$g : D ABCdp„, BC = AB

  \ ÐA = ÐC

  hmu, D ABCdp„, ÐA + ÐB + ÐC = 180°

  \ ÐA + 80° + ÐA = 180°

  \ 2ÐA = 100°

  \ ÐA = 50°

 5.  Å¡ D PQRdp„, ÐR = ÐP, QR = 4 k¡du A“¡ PR = 5 k¡du 
lp¡e, sp¡ PQ“u g„bpC .......... R>¡.

 A. 4 k¡du  B. 5 k¡du  C. 2 k¡du  D. 2.5 k¡du
 S>hpb : A. 4 k¡du

 DL¡$g : D PQRdp„, ÐR = ÐP

  \ PQ = QR

  \ PQ = 4 k¡du

 6.  fv$ L$f¡g Aæepk¾$ddp„’u

 7.  Å¡ D ABC @ D FDE s’p AB = 5 k¡du, ÐB = 40° A“¡ 
ÐA = 80° Ap‘¡g lp¡e, sp¡ “uQ¡“pdp„’u ......... rhL$ë‘ 
kpQp¡ R>¡.

 A. DF = 5 k¡du, ÐF = 60°

 B. DF = 5 k¡du, ÐE = 60°

 C. DE = 5 k¡du, ÐE = 60°

 D. DE = 5 k¡du, ÐD = 40°

 S>hpb : B. DF = 5 k¡du, ÐE = 60°

 DL¡$g : D ABCdp„, ÐA + ÐB + ÐC = 180°

  \ 80° + 40° + ÐC = 180°

  \ ÐC = 60°

  hmu, AB = 5 k¡du

  D ABC @ D FDE

  \ DF = AB = 5 k¡du A“¡ ÐE = ÐC = 60°

 8. A“¡ 9. fv$ L$f¡g Aæepk¾$ddp„’u

10.  rÓL$p¡Z ABC A“¡ rÓL$p¡Z PQRdp„, AB = AC, ÐC = ÐP 
A“¡ ÐB = ÐQ lp¡e, sp¡ Ap b„“¡ rÓL$p¡Z .......... .

 A. kdqÜbpSy> R>¡, ‘f„sy A¡L$ê$‘ “’u.
 B. kdqÜbpSy> A“¡ A¡L$ê$‘ R>¡.
 C. A¡L$ê$‘ R>¡, ‘f„sy kdqÜbpSy> “’u.
 D. kdqÜbpSy> ‘Z “’u A“¡ A¡L$ê$‘ ‘Z “’u.

 S>hpb : A. kdqÜbpSy> R>¡, ‘f„sy A¡L$ê$‘ “’u.

 DL¡$g : D ABCdp„, AB = AC \ D ABC kdqÜbpSy> R>¡.

  D ABCdp„, AB = AC \ ÐC = ÐB

  hmu, ÐC = ÐP A“¡ ÐB = ÐQ

  \ D PQRdp„, ÐP = ÐQ A“¡ s¡’u QR = PR

  Apd, D PQR ‘Z kdqÜbpSy> R>¡.

   ‘f„sy D ABC A“¡ D PQRdp„ A¡L$ê$‘sp“u L$p¡C ‘Z 
ifs“y„ ‘pg“ ’sy„ “’u, dpV¡$ s¡Ap¡ A¡L$ê$‘ “’u.
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õhpÝepe 7.2

1.  D ABC A“¡ D PQRdp„, ÐA = ÐQ A“¡ ÐB = ÐR R>¡. 
D PQR“u L$C bpSy> D ABC“u bpSy> AB“¡ kdp“ lp¡e, sp¡ 
Ap‘¡g b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe? L$pfZ krls S>hpb Ap‘p¡.

  D PQR“u bpSy> QR Å¡ D ABC“u bpSy> AB“¡ kdp“ lp¡e, 
sp¡ ÐA = ÐQ, ÐB = ÐR A“¡ AB = QR ’hp’u M|bpM| 
ifs A“ykpf b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe.

 D ABC @ D QRP ’pe.

2.  rÓL$p¡Z ABC A“¡ PQRdp„, ÐA = ÐQ A“¡ ÐB = ÐR 
R>¡. D PQR“u L$C bpSy> D ABC“u bpSy> BC“¡ kdp“ lp¡e, 
sp¡ Ap‘¡g b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe? L$pfZ krls S>hpb 
Ap‘p¡.

  D PQR“u bpSy> RP Å¡ D ABC“u bpSy> BC“¡ kdp“ lp¡e, 
sp¡ ÐA = ÐQ, ÐB = ÐR A“¡ BC = RP ’hp’u M|M|bp 
ifs A“ykpf b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’pe. 

 D ABC @ D QRP ’pe.

3.  ""Å¡ L$p¡C A¡L$ rÓL$p¡Z“u b¡ bpSy>Ap¡ A“¡ L$p¡C A¡L$ M|Zp¡, 
buÅ rÓL$p¡Z“u b¡ bpSy>Ap¡ A“¡ L$p¡C A¡L$ M|Zp“¡ kdp“ lp¡e, 
sp¡ Ap b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ S> lp¡e.'' Ap rh^p“ kÐe R>¡? 
ip dpV¡$?

  “p, L$pfZ L¡$ bpM|bp ifs dyS>b b¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’hp 

dpV¡$ A„sN®s M|Zp kdp“ lp¡hp Å¡CA¡.

4.  ""Å¡ L$p¡C A¡L$ rÓL$p¡Z“p b¡ M|ZpAp¡ A“¡ L$p¡C A¡L$ bpSy> buÅ 

rÓL$p¡Z“p b¡ M|ZpAp¡ A“¡ L$p¡C A¡L$ bpSy>“¡ kdp“ lp¡e, sp¡ 

Ap b„“¡ rÓL$p¡Zp¡ A¡L$ê$‘ S> lp¡e.'' Ap rh^p“ kÐe R>¡? 

ip dpV¡$?

  “p, L$pfZ L¡$ M|M|bp ifs dyS>b b¡ rÓL$p¡Zp¡ A¡L$ê$‘ ’hp dpV¡$ 

A“yê$‘ bpSy>Ap¡ kdp“ lp¡hu Å¡CA¡.

5. fv$ L$f¡g Aæepk¾$ddp„’u

6.  D ABC @ D RPQ Ap‘¡g R>¡, sp¡ BC = QR L$l¡hy„ kÐe 

R>¡? ip dpV¡$?

  “p, L$pfZ L¡$ D ABC @ D RPQ lp¡e, sp¡ BC = PQ ’pe.

7.  Å¡ D PQR @ D EDF lp¡e, sp¡ PR = EF R>¡ s¡hy„ L$lu 

iL$pe? sdpfp S>hpb dpV¡$ L$pfZ Ap‘p¡.

  lp, L$pfZ L¡$ D PQR @ D EDF lp¡hp’u A“yê$‘ bpSy>Ap¡ kdp“ 

lp¡e. Al] PR“¡ A“yê$‘ bpSy> EF lp¡hp’u PR = EF ’pe.

 8. ’u 12. fv$ L$f¡g Aæepk¾$ddp„’u

õhpÝepe 7.3

 1.  kdqÜbpSy> rÓL$p¡Z ABCdp„, AB = AC R>¡ s’p BD A“¡ 

CE s¡“u b¡ dÝeNpAp¡ R>¡. kprbs L$fp¡ L¡$, BD = CE.

 D ABCdp„, BD A“¡ CE dÝeNpAp¡ R>¡.

 \ AD = 2
1 AC A“¡ AE = 2

1 AB. 

 hmu, AB = AC lp¡hp’u AD = AE.

 lh¡, D ABD A“¡ D ACEdp„ 

 AB = AC, AD = AE A“¡ ) A = ) A (kpdpÞe)

 \ D ABD @ D ACE (bpM|bp ifs)

 \ BD = CE

2.  ApL©$rsdp„,  D ABC“u bpSy> BC ‘f BD = CE A“¡ 
AD = AE ’pe s¡hp„ b¡ tbvy$Ap¡ D A“¡ E R>¡. kprbs 
L$fp¡ L¡$, D ABD @ D ACE.

 D ADEdp„, AD = AE.

 \ ) ADE = ) AED

 \ 180° – ) ADE = 180° – ) AED

 \ ) ADB = ) AEC (f¥rML$ Å¡X$)

 lh¡, D ABD A“¡ D ACEdp„,

 AD = AE, Ð ADB = Ð AEC A“¡ BD = CE.

 \ D ABD @ D ACE (bpM|bp ifs)

11.  rÓL$p¡Z ABC A“¡ DEFdp„, AB = FD A“¡ ÐA = ÐD 
R>¡. Å¡ .......... lp¡e, sp¡ Ap‘¡g b„“¡ rÓL$p¡Zp¡ bpM|bp 
‘|h®^pfZp âdpZ¡ A¡L$ê$‘ li¡.

 A. BC = EF  B. AC = DE  C. AC = EF  D. BC = DE

 S>hpb : B. AC = DE

 DL¡$g :  D ABC A“¡ D DEFdp„ AB = FD A“¡ ÐA = ÐD 
D‘fp„s, Å¡ AC = DE Ap‘¡g lp¡e, sp¡ bpM|bp ifs 
dyS>b D ABC @ D DFE ’pe.
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 3.  D CDE A¡ Qp¡fk ABCD“u bpSy> CD ‘f b“sp¡ kdbpSy> 

rÓL$p¡Z R>¡. (Sy>Ap¡ ApL©$rs) kprbs L$fp¡ L¡$, D ADE @ D BCE.

  QsyóL$p¡Z ABCD Qp¡fk lp¡hp’u AD = BC.

 D CDE kdbpSy> rÓL$p¡Z lp¡hp’u DE = CE A“¡ 

 Ð CDE = Ð DCE (= 60°). 

 hmu, Qp¡fk ABCDdp„ Ð ADC = Ð BCD (= 90°)

 dpV¡$, Ð CDE + Ð ADC = Ð DCE + Ð BCD

 \ Ð ADE = Ð BCE.

 lh¡, D ADE A“¡ D BCEdp„, AD = BC,

 Ð ADE = Ð BCE A“¡ DE = CE.

  \ D ADE @ D BCE (bpM|bp ifs)

 4.  ApL©$rsdp„, BA f AC A“¡ DE f DF Ap‘¡g R>¡ s’p 

BA = DE A“¡ BF = EC. kprbs L$fp¡ L¡$, D ABC @ D DEF.

  BF = EC

 \ BF + FC = EC + FC

 \ BC = EF

 lh¡, D ABC A“¡ D DEFdp„,
 BA = ED, Ð A = Ð D (L$pV$M|Zp) 
 A“¡ L$Z® BC = L$Z® EF 
 dpV¡$, A¡L$ê$‘sp“u L$pL$bp ifs A“ykpf D ABC @ D DEF.

 5. ’u 7. fv$ L$f¡g Aæepk¾$ddp„’u

8.  ApL©$rsdp„, l || m A“¡ f¡MpM„X$ AB“y„ dÝetbvy$ M R>¡. kprbs 
L$fp¡ L¡$, tbvy$ M A¡ S>¡“p„ A„Ðetbvy$Ap¡ A“y¾$d¡ f¡Mp l A“¡ m 
‘f Aph¡g lp¡e A¡hp L$p¡C ‘Z f¡MpM„X$ CD“y„ dÝetbvy$ lp¡e. 

 l || m“u R>¡qv$L$p AB lp¡hp’u,

 Ð CAM = Ð DBM (A„s:eyÁdL$p¡Z)

 M A¡ AB“y„ dÝetbvy$ lp¡hp’u AM = BM.

 hmu, Ð AMC = Ð BMD (ArcL$p¡Z)

 Apd, D AMC A“¡ D BMDdp„,

 Ð CAM = Ð DBM, AM = BM A“¡ 

 Ð AMC = Ð BMD. 

 dpV¡$, A¡L$ê$‘sp“u M|bpM| ifs dyS>b,

 D AMC @ D BMD

 \ CM = DM

 \ M A¡ f¡MpM„X$ CD“y„ dÝetbvy$ R>¡.

 9. ’u 11. fv$ L$f¡g Aæepk¾$ddp„’u

õhpÝepe 7.4

 1.  kdbpSy> rÓL$p¡Z“p b^p S> M|ZpAp¡“p„ dp‘ ip¡^p¡.

 ^pfp¡ L¡$, D ABC kdbpSy> rÓL$p¡Z R>¡.

 \ AB = BC = AC

 D ABCdp„, AB = BC lp¡hp’u ) C =) A

 D ABCdp„, BC = AC lp¡hp’u ) A =) B

 Apd, D ABCdp„ ) A =) B =) C

 hmu, ) A + ) B + ) C = 180°

 \ ) A =) B =) C = 3
180°  = 60°

  Apd, kdbpSy> rÓL$p¡Z“p M|ZpAp¡“p„ dp‘ 60°, 60°, 60° 

lp¡e.

 2.  fv$ L$f¡g Aæepk¾$ddp„’u
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 3.  AB = AC lp¡e s¡hp¡ kdqÜbpSy> rÓL$p¡Z ABC R>¡ A“¡ 
AD f BC ’pe s¡hy„ tbvy$ D bpSy> AC ‘f Ap‘¡g R>¡. 
(Sy>Ap¡ ApL©$rs). ) BAD = ) CAD kprbs L$fhp dpV¡$ 
rhÛp’} “uQ¡ âdpZ¡ iê$Aps L$f¡ R>¡ :

  D ABD A“¡ D ACDdp„,

  AB = AC (Ap‘¡g R>¡.)

  ) B = ) C (AB = AC lp¡hp’u)

 A“¡ ) ADB = ) ADC

 dpV¡$ D ABD @ D ACD (M|M|bp)

 s¡’u ) BAD = ) CAD (A¡L$ê$‘ rÓL$p¡Z“p„ A“yê$‘ A„Np¡)

 D‘f Ap‘¡g sL®$dp„ iy„ c|g R>¡?

 (k|Q“ :  epv$ L$fp¡ L¡$, Äepf¡ AB = AC Ap‘¡g lp¡e Ðepf¡ 
) B = ) C L¡$hu fus¡ kprbs L$fu iL$pe.)

  Ap‘¡g sL®$dp„ ) B =) C gu^¡g R>¡ s¡ c|g R>¡. Al], 
D ABD A“¡ D ACD“u A¡L$ê$‘sp L$pL$bp ifs dyS>b kprbs 
L$fhu Å¡CA¡. s¡d L$fhp’u D ABD @ D ACD dm¡ A“¡
s¡ ‘f’u ) BAD = ) CAD s¡dS> ) B = ) C dm¡.

 4.  P A¡ ) ABC“p qÜcpS>L$ ‘f Aph¡g tbvy$ R>¡. Pdp„’u ‘kpf 
’su A“¡ bpSy> BA“¡ kdp„sf f¡Mp bpSy> BC“¡ Qdp„ R>¡v$¡, 
sp¡ kprbs L$fp¡ L¡$ rÓL$p¡Z BPQ kdqÜbpSy> rÓL$p¡Z R>¡.

 BP A¡ ) ABC“p¡ qÜcpS>L$ R>¡.

 \ ) ABP = ) PBC ... ... (1)

 AB || PQ R>¡ A“¡ BP s¡d“u R>¡qv$L$p R>¡.

 \ ) ABP = ) BPQ (A„s:eyÁdL$p¡Z) ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u,

 ) PBC = ) BPQ

 \ ) PBQ = ) BPQ

 Apd, D BPQdp„, ) PBQ = ) BPQ lp¡hp’u,

 PQ = BQ

 dpV¡$ D BPQ kdqÜbpSy> rÓL$p¡Z R>¡.

 5.  QsyóL$p¡Z ABCDdp„ AB = BC A“¡ AD = CD R>¡. kprbs 

L$fp¡ L¡$, BD b„“¡ M|Zp ) ABC A“¡ ) ADC“p¡ qÜcpS>L$ R>¡.

  QsyóL$p¡Z ABCD“p¡ rhL$Z® BD v$p¡fhp’u dmsp D ABD 

A“¡ D CBDdp„,

 AB = CB, AD = CD A“¡ BD = BD (kpdpÞe)

 \ bpbpbp ifs dyS>b D ABD @ D CBD

 \ ) ABD = ) CBD A“¡ ) ADB = ) CDB

 hmu, ) ABD + ) CBD = ) ABC A“¡

 ) ADB + ) CDB = ) ADC

 Apd, BD A¡ ) ABC s¡dS> ) ADC“p¡ qÜcpS>L$ R>¡.

 6.  L$pV$L$p¡Z rÓL$p¡Z ABCdp„ AB = AC R>¡. ) A“p¡ qÜcpS>L$ 

BC“¡ Ddp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, BC = 2AD.

  L$pV$L$p¡Z D ABCdp„ AB = AC lp¡hp’u BC L$Z® R>¡ A“¡ 

) A = 90°

 lh¡, D ABC dp„ AB = AC lp¡hp’u ) C = ) B.

 ) A + ) B + ) C = 180°

 \ 90° + ) B + ) B = 180°

 \ 2) B = 90°

 \ ) B = 45°

 \ ) C = 45°

 AD A¡ ) A“p¡ qÜcpS>L$ lp¡hp’u,

 ) BAD = ) CAD = 2
90°  = 45°

 lh¡, D ABDdp„ ) BAD = ) B = 45°

 \ AD = BD ... ... (1)



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

52 NAVNEET NrZs : ^p¡fZ 9

 s¡ S> fus¡, D CADdp„ ) CAD = ) C = 45°

 \ AD = CD ... ... (2)

 ‘qfZpd (1) A“¡ (2)“p¡ kfhpmp¡ g¡sp„,

 AD + AD = BD + CD

 \ 2AD = BC

 \ BC = 2AD

 7.  OAB A¡L$ kdbpSy> rÓL$p¡Z b“¡ s¡ fus¡ Qp¡fk ABCD“p 
A„v$f“p cpNdp„ tbvy$ O Aph¡g R>¡. kprbs L$fp¡ L¡$, D OCD 
kdqÜbpSy> rÓL$p¡Z R>¡.

 ABCD Qp¡fk lp¡hp’u AD = BC

 ABCD Qp¡fk lp¡hp’u ) DAB = ) CBA = 90°

  D OAB kdbpSy> rÓL$p¡Z lp¡hp’u, OA = OB A“¡ 
) OAB = ) OBA = 60°

 lh¡, ) DAB – ) OAB = ) CBA – ) OBA

 \ ) DAO = ) CBO

  D OAD A“¡ D OBCdp„, OA = OB, AD = BC A“¡ 
) DAO = ) CBO.

 Ap’u A¡L$ê$‘sp“u bpM|bp ifs dyS>b,

 D OAD @ D OBC

 \ OD = OC

  lh¡, D OCDdp„ OD = OC lp¡hp’u D OCD kdqÜbpSy> 
rÓL$p¡Z R>¡.

 8.  ABC A“¡ DBC A¡ kdp“ ‘pep BC ‘f Aph¡gp b¡ 
rÓL$p¡Z R>¡. A A“¡ D ‘pep BC“u rhfyÙ qv$ipdp„ R>¡. 
AB = AC A“¡ DB = DC R>¡. kprbs L$fp¡ L¡$, AD A¡ 
f¡MpM„X$ BC“p¡ g„bqÜcpS>L$ R>¡.

 ^pfp¡ L¡$, BC A“¡ AD A¡L$buÅ“¡ Odp„ R>¡v$¡ R>¡.

  D ABD A“¡ D ACDdp„, AB = AC, BD = CD A“¡ 

AD = AD (kpdpÞe).

 \ D ABD @ D ACD (bpbpbp ifs)

 \ ) BAD = ) CAD

 \ ) BAO = ) CAO

 lh¡, D BAO A“¡ D CAOdp„, BA = CA,

 ) BAO = ) CAO A“¡ AO = AO (kpdpÞe)

 \ D BAO @ D CAO (bpM|bp ifs)

 \ ) AOB = ) AOC A“¡ BO = CO.

 hmu, ) AOB + ) AOC = 180° (f¥rML$ Å¡X$)

  \ ) AOB = ) AOC = 90° A“¡ BO = CO lp¡hp’u

O A¡ BC“y„ dÝetbvy$ R>¡.

 Ap’u OA A¡ BC“p¡ g„bqÜcpS>L$ R>¡.

 Apd, AD A¡ f¡MpM„X$ BC“p¡ g„bqÜcpS>L$ R>¡.

 9.  S>¡dp„ AC = BC lp¡e, sp¡ kdqÜbpSy> rÓL$p¡Z ABC R>¡. 

AD A“¡ BE A“y¾$d¡ bpSy> BC A“¡ AC ‘f“p h¡^ R>¡. 

kprbs L$fp¡ L¡$, AE = BD.

 D ABCdp„, AC = BC lp¡hp’u ) CAB = ) CBA

 \ ) EAB = ) DBA

  D EAB A“¡ D DBAdp„, ) E = ) D (L$pV$M|Zp), 

) EAB = ) DBA A“¡ AB = BA (kpdpÞe).

 \ M|M|bp ifs dyS>b D EAB @ D DBA

 \ AE = BD

10. ’u 12. fv$ L$f¡g Aæepk¾$ddp„’u

 13.  L$p¡C A¡L$ rÓL$p¡Z ABCdp„, D A¡ bpSy> AC“y„ dÝetbvy$ R>¡, 

S>¡’u BD = 2
1 AC ’pe. kprbs L$fp¡ L¡$, ) ABC L$pV$L$p¡Z R>¡.
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 D A¡ AC “y„ dÝetbvy$ R>¡. \ AD = CD = 2
1 AC

 hmu, BD = 2
1 AC.

 \ AD = BD = CD

 D ABDdp„, AD = BD

 \ ) DAB = ) DBA ... ... (1)

 D CBD dp„, BD = CD

 \ ) DCB = ) DBC ... ... (2)

 ‘qfZpd (1) A“¡ (2)“p¡ kfhpmp¡ g¡sp„,

 ) DAB + ) DCB = ) DBA + ) DBC

 \ ) CAB + ) ACB = ) ABC ... ... (3)

 lh¡, D ABCdp„,

 ) CAB + ) ACB + ) ABC = 180°

 \ ) ABC + ) ABC = 180° (‘qfZpd (3) ‘f’u)

 \ 2 ) ABC = 180°

 \ ) ABC = 90°

 Ap’u ) ABC L$pV$L$p¡Z R>¡.

14.  fv$ L$f¡g Aæepk¾$ddp„’u

15.  ‘fõ‘f O tbvy$A¡ R>¡v$su b¡ f¡MpAp¡ l A“¡ m’u kdp“ 

A„sf¡ Aph¡gy„ tbvy$ P, tbvy$ Odp„’u ‘kpf ’su L$p¡C A¡L$ 

f¡Mp n ‘f Aph¡g R>¡. kprbs L$fp¡ L¡$, f¡Mp n A¡ f¡Mp

l A“¡ m’u b“sp M|Zp“¡ vy$cpN¡ R>¡.

 ^pfp¡ L¡$, PA f l A“¡ PB f m R>¡.

 tbvy$ P, l A“¡ m’u kdp“ A„sf¡ R>¡.

 \ PA = PB

  D PAO A“¡ D PBOdp„, PA = PB, ) A = ) B (L$pV$M|Zp) 

A“¡ L$Z® PO = L$Z® PO (kpdpÞe)

 \ L$pL$bp ifs dyS>b D PAO @ D PBO

 \ ) POA = ) POB

  hmu, ) POA + ) POB = ) BOA = f¡MpAp¡ l A“¡ 

m’u b“sp¡ M|Zp¡.

  Apd, f¡Mp OP, A¡V$g¡ L¡$, f¡Mp n A¡ f¡Mp l A“¡ m’u 

b“sp M|Zp“¡ vy$cpN¡ R>¡.

16. ’u 21. fv$ L$f¡g Aæepk¾$ddp„’u
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rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 14hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1. ’u 3. fv$ L$f¡g Aæepk¾$ddp„’u

 4.  Å¡ .......... QsyóL$p¡Z PQRS“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ 

¾$ddp„ Å¡X$hp’u b“sp¡ QsyóL$p¡Z g„bQp¡fk lp¡e.

 A. PQRS g„bQp¡fk lp¡e, sp¡

 B. PQRS kdp„sfbpSy> QsyóL$p¡Z lp¡e, sp¡

 C. PQRS“p rhL$Zp£ ‘fõ‘f g„b lp¡e, sp¡

 D. PQRS“p rhL$Zp£ kdp“ lp¡e, sp¡

 S>hpb : C. PQRS“p rhL$Zp£ ‘fõ‘f g„b lp¡e, sp¡

 DL¡$g :  kdbpSy> QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ 

Å¡X$hp’u g„bQp¡fk dm¡. kdbpSy> QsyóL$p¡Z“p rhL$Zp£ 

Akdp“ A“¡ ‘fõ‘f g„b lp¡e.

 5.  Å¡ .......... QsyóL$p¡Z PQRS“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ 

¾$ddp„ Å¡X$hp’u b“sp¡ QsyóL$p¡Z kdbpSy> QsyóL$p¡Z lp¡e.

 A. PQRS kdbpSy> QsyóL$p¡Z lp¡e, sp¡

 B. PQRS kdp„sfbpSy> QsyóL$p¡Z lp¡e, sp¡

 C. PQRS“p rhL$Zp£ ‘fõ‘f g„b lp¡e, sp¡

 D. PQRS“p rhL$Zp£ kdp“ lp¡e, sp¡

 S>hpb : D. PQRS“p rhL$Zp£ kdp“ lp¡e, sp¡

 DL¡$g :  g„bQp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u 

kdbpSy> QsyóL$p¡Z dm¡. g„bQp¡fk“p rhL$Zp£ kdp“ 

lp¡e.

 6. A“¡ 7. fv$ L$f¡g Aæepk¾$ddp„’u

 8.  Å¡ APB A“¡ CQD b¡ ‘fõ‘f kdp„sf f¡MpAp¡ lp¡e, sp¡ 

M|ZpAp¡ APQ, BPQ, CQP A“¡ PQD“p qÜcpS>L$p¡ ........ 

b“ph¡ R>¡.

 A. Qp¡fk

 B. kdbpSy> QsyóL$p¡Z

 C. g„bQp¡fk

 D. L$p¡C buÅ¡ kdp„sfbpSy> QsyóL$p¡Z

 S>hpb : C. g„bQp¡fk

 DL¡$g :

  

   QsyóL$p¡Z PMQNdp„ PM N QN s’p QM N PN ’pe.

  Apd, PMQN kdp„sfbpSy> QsyóL$p¡Z ’pe.

  hmu, ÐPMQ = 90° kprbs ’pe.

  Ap’u QsyóL$p¡Z PMQN g„bQp¡fk ’pe.

 9.  kdbpSy> QsyóL$p¡Z“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u 

b“su ApL©$rs .......... R>¡.

 A. kdbpSy> QsyóL$p¡Z

 B. g„bQp¡fk

 C. Qp¡fk

 D. L$p¡C ‘Z kdp„sfbpSy> QsyóL$p¡Z

 S>hpb : B. g„bQp¡fk

 DL¡$g :  kdbpSy> QsyóL$p¡Z“p rhL$Zp£ Akdp“ A“¡ ‘fõ‘f g„b 

lp¡e R>¡ s¡ ‘f’u kprbs ’pe R>¡ L¡$ kdbpSy> QsyóL$p¡Z“u 

bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u g„bQp¡fk dm¡.

10.  fv$ L$f¡g Aæepk¾$ddp„’u

11.  Å¡ ......... QsyóL$p¡Z ABCD“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u 

b“su ApL©$rs Qp¡fk lp¡e.

 A. QsyóL$p¡Z ABCD kdbpSy> QsyóL$p¡Z lp¡e, sp¡

 B. QsyóL$p¡Z ABCD“p rhL$Zp£ kdp“ lp¡e, sp¡

 C.  QsyóL$p¡Z ABCD“p rhL$Zp£ kdp“ A“¡ ‘fõ‘f g„b lp¡e, sp¡

 D. QsyóL$p¡Z ABCD“p rhL$Zp£ ‘fõ‘f g„b lp¡e, sp¡

 S>hpb : C.  QsyóL$p¡Z ABCD“p rhL$Zp£ kdp“ A“¡ ‘fõ‘f 

g„b lp¡e, sp¡

 DL¡$g :  Qp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ Å¡X$hp’u Qp¡fk 

dm¡ A“¡ Qp¡fk“p rhL$Zp£ kdp“ A“¡ ‘fõ‘f g„b 

lp¡e R>¡.

QsyóL$p¡Z
( QUADRILATERALS )

8

õhpÝepe 8.1
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12.  fv$ L$f¡g Aæepk¾$ddp„’u

13.  kdp„sfbpSy> QsyóL$p¡Z dpV¡$ “uQ¡ Ap‘¡g rh^p“p¡dp„’u ......... 

rh^p“ kÐe “’u.

 A. kpdkpd¡“u bpSy>Ap¡ kdp“ R>¡.

 B. kpdkpd¡“p M|ZpAp¡ kdp“ R>¡.

 C. rhL$Z® kpdkpd¡“p M|ZpAp¡“¡ vy$cpN¡ R>¡.

 D. rhL$Zp£ A¡L$buÅ“¡ vy$cpN¡

 S>hpb : C. rhL$Z® kpdkpd¡“p M|ZpAp¡“¡ vy$cpN¡ R>¡.

 DL¡$g :  kdp„sfbpSy> QsyóL$p¡Z“p NyZ^dp£ ‘f’u.

14.  D ABCdp„ bpSy>Ap¡ AB A“¡ AC“p„ dÝetbvy$Ap¡ A“y¾$d¡ 
D A“¡ E R>¡. DE“¡ F ky^u g„bph¡g R>¡. CF A¡ DA“¡ 
kdp“ A“¡ kdp„sf R>¡ s¡hy„ kprbs L$fhp dpV¡$ “uQ¡ Ap‘¡g 
‘¥L$u .......... h^pfp“u dprlsu“u S>ê$f ‘X$i¡.

 A. ÐDAE = ÐEFC B. AE = EF
 C. DE = EF D. ÐADE = ÐECF
 S>hpb : C. DE = EF
 DL¡$g :  DE = EF Ap‘¡g lp¡e, sp¡ bpM|bp ifs A“ykpf 

D AED @ D CEF ’pe A“¡ s¡ ‘f’u CF A“¡ DA 
kdp“ A“¡ kdp„sf R>¡ s¡d kprbs ’pe.

õhpÝepe 8.2

1.  kdp„sfbpSy> QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD 
A¡L$buÅ“¡ tbvy$ Odp„ R>¡v$¡ R>¡. Å¡ OA = 3 k¡du A“¡ 
OD = 2 k¡du lp¡e, sp¡ AC A“¡ BD“u g„bpC ip¡^p¡.

 kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f A¡L$buÅ“¡ vy$cpN¡ R>¡.

 \ AC = 2 OA A“¡ BD = 2 OD

 \ AC = (2 × 3) k¡du A“¡ BD = (2 × 2) k¡du

 \ AC = 6 k¡du A“¡ BD = 4 k¡du

2.  kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f g„b lp¡e R>¡. Ap 
rh^p“ kÐe R>¡? L$pfZ krls S>hpb Ap‘p¡.

 “p, Ap rh^p“ AkÐe R>¡.

  kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ ‘fõ‘f A¡L$buÅ“¡ vy$cpN¡ R>¡ 
‘f„sy ‘fõ‘f g„b “ lp¡e. Å¡ kdp„sfbpSy> QsyóL$p¡Z“p rhL$Zp£ 
‘fõ‘f g„b lp¡e, sp¡ s¡ kdbpSy> QsyóL$p¡Z b“¡.

 3. fv$ L$f¡g Aæepk¾$ddp„’u

4.  QsyóL$p¡Z ABCDdp„, Ð A + Ð D = 180° R>¡. Ap L$ep 
rhrióV$ âL$pf“p QsyóL$p¡Zdp„ i¼e R>¡?

  QsyóL$p¡Z ABCDdp„ Ð A + Ð D = 180° lp¡e, sp¡ a¼s 
ApV$gu S> dprlsu ‘f’u  AB N DC dm¡ A“¡ s¡’u 
QsyóL$p¡Z  ABCD kdg„b QsyóL$p¡Z ’pe.

5.  QsyóL$p¡Z“p b^p S> M|ZpAp¡ kdp“ R>¡. Ap L$ep rhrióV$ 
âL$pf“p QsyóL$p¡Zdp„ i¼e R>¡?

  Å¡ QsyóL$p¡Z“p b^p S> M|ZpAp¡ kdp“, A¡V$g¡ L¡$ L$pV$M|Zp 
lp¡e, sp¡ s¡ QsyóL$p¡Z g„bQp¡fk lp¡e. h^ydp„ Å¡ bpSy>Ap¡ ‘Z 
kdp“ lp¡e, sp¡ s¡ Qp¡fk lp¡e. 

6.  g„bQp¡fk“p rhL$Zp£ kdp“ A“¡ ‘fõ‘f g„b R>¡. Ap rh^p“ 
kÐe R>¡? L$pfZ krls S>hpb Ap‘p¡.

 “p, Ap rh^p“ AkÐe R>¡.

 g„bQp¡fk“p rhL$Zp£ kdp“ lp¡e ‘f„sy ‘fõ‘f g„b “ lp¡e.

 7. fv$ L$f¡g Aæepk¾$ddp„’u

8.  D ABCdp„, AB = 5 k¡du, BC = 8 k¡du A“¡  CA = 7 k¡du 
R>¡. Å¡ D A“¡ E A“y¾$d¡ AB A“¡ BC“p„ dÝetbvy$Ap¡ lp¡e, 
sp¡ DE“u g„bpC ip¡^p¡.

   D ABCdp„ D A“¡ E A“y¾$d¡ AB A“¡ BC“p„ dÝetbvy$ 
lp¡hp’u DE N AC A“¡ DE = 2

1 AC ’pe.

 DE = 2
1 AC = 72

1
#c m  k¡du = 3.5 k¡du

9.  ApL©$rsdp„, BDEF A“¡ FDCE kdp„sfbpSy> QsyóL$p¡Z Ap‘¡g 
R>¡. iy„ sd¡ L$lu iL$ip¡ L¡$ BD = CD ? lp, sp¡ ip dpV¡$? 
A’hp “p, sp¡ ip dpV¡$ “l]?

 BDEF kdp„sfbpSy> QsyóL$p¡Z R>¡.

 \ BD = FE ... ... (1)

 FDCE kdp„sfbpSy> QsyóL$p¡Z R>¡.

 \ FE = DC ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u, BD = DC

 Apd, BD = CD kÐe R>¡.

10.  ApL©$rsdp„, b¡ kdp„sfbpSy> QsyóL$p¡Z ABCD A“¡ AEFG 
R>¡. Å¡ Ð C = 55° lp¡e, sp¡ Ð F ip¡^p¡.
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 kdp„sfbpSy> QsyóL$p¡Z ABCDdp„,

 Ð A = Ð C ... ... (1)

 kdp„sfbpSy> QsyóL$p¡Z AEFGdp„,

 Ð A = Ð F ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u, Ð F = Ð C

 lh¡, Ð C = 55° Ap‘¡g R>¡.

 \ Ð F = 55°

11. A“¡ 12. fv$ L$f¡g Aæepk¾$ddp„’u

13.  QsyóL$p¡Z ABCD“p rhL$Zp£ A¡L$buÅ“¡ vy $cpN¡ R>¡. 
Å¡ ) A = 35° lp¡e, sp¡ ) B ip¡^p¡.

 QsyóL$p¡Z ABCD“p rhL$Zp£ A¡L$buÅ“¡ vy$cpN¡ R>¡.

 dpV¡$, ABCD kdp„sfbpSy> QsyóL$p¡Z R>¡.

 Ap’u ABCDdp„ AB N CD A“¡ AD N BC ’pe.

  AD N BC “u R>¡qv$L$p AB Üpfp b“sp R>¡qv$L$p“u A¡L$ S> bpSy>“p 
A„s:L$p¡Z ) A A“¡ ) B ‘|fL$L$p¡Z lp¡e.

 \ ) A + ) B = 180°

 \ 35° + ) B = 180°

 \ ) B = 180° – 35° 

 \ ) B = 145°

14.  QsyóL$p¡Z ABCD“p kpdkpd¡“p M|ZpAp¡ kdp“ R>¡. 
Å¡ AB = 4 k¡du lp¡e, sp¡ CD ip¡^p¡.

 QsyóL$p¡Z ABCD“p kpdkpd¡“p M|ZpAp¡ kdp“ R>¡.

  Ap’u QsyóL$p¡Z ABCD kdp„sf QsyóL$p¡Z R>¡ A“¡ s¡“u 
kpdkpd¡“u bpSy>Ap¡ kdp“ R>¡.

 \ CD = AB

 \ CD = 4 k¡du

 1. ’u 4. fv$ L$f¡g Aæepk¾$ddp„’u

 5.   kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ rhL$Z® AC ‘f b¡ tbvy$Ap¡ 
E A“¡ F A¡hp„ gu^p„ R>¡ L¡$ S>¡’u AE = CF ’pe. kprbs 
L$fp¡ L¡$, BFDE kdp„sfbpSy> QsyóL$p¡Z R>¡.

  ̂ pfp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z ABCD“p rhL$Zp£ A¡L$buÅ“¡  
P dp„ R>¡v$¡ R>¡. Ap’u AC A“¡ BD A¡L$buÅ“¡ P dp„ vy$cpN¡ R>¡.

 \ PA = PC A“¡ PB = PD

 hmu AE = CF

 \ PA – AE = PC – CF

 \ PE= PF

  lh¡, QsyóL$p¡Z BFDE“p rhL$Zp£ BD A“¡ EF ‘fõ‘f P dp„ 
R>¡v$¡ R>¡ A“¡ PB = PD A“¡ PE = PF.

  Apd, BFDE“p rhL$Zp£ ‘fõ‘f P dp„ vy$cpN¡ R>¡.

  Ap’u BFDE kdp„sfbpSy> QsyóL$p¡Z R>¡.

 6.  AB N DC lp¡e s¡hp kdg„b QsyóL$p¡Z ABCD dp„, E A¡ 
bpSy> AD“y„ dÝetbvy$ R>¡. Edp„’u ‘kpf ’su A“¡ AB“¡ 
kdp„sf v$p¡f¡gu f¡Mp BC “¡ Fdp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, 
F A¡ BC“y„ dÝetbvy$ R>¡. [k|Q“ : AC “¡ Å¡X$p¡.]

  ABCD“p¡ rhL$Z® AC v$p¡fp¡, S>¡ Edp„’u ‘kpf ’su A“¡ AB“¡ 
kdp„sf f¡Mp EF“¡ tbvy$ Pdp„ R>¡v$¡.

 EF N AB A“¡ AB N CD.

 \ EF N CD.

 \ EP N CD A“¡ PF N AB.

 D ADCdp„ E A¡ AD“y„ dÝetbvy$ R>¡ s’p EP N CD.

 \ P A¡ AC“y„ dÝetbvy$ ’pe.

 D ABCdp„ P A¡ AC“y„ dÝetbvy$ R>¡ s’p PF N AB.

 \ F A¡ BC“y„ dÝetbvy$ ’pe.

 7.  ApL©$rsdp„ bspìep âdpZ¡ D ABC“p„ rifp¡tbvy$Ap¡ A, B A“¡ 
C dp„’u A“y¾$d¡ bpSy>Ap¡ BC, CA A“¡ AB“¡ kdp„sf lp¡e 
s¡hu f¡MpAp¡ RQ, PR A“¡ QP v$p¡f¡g R>¡. kprbs L$fp¡ L¡$, 
BC = 2

1  QR.

õhpÝepe 8.3
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 Al], BC N RQ A“¡ AC N RP

 \ BC N RA A“¡ AC N RB.

 Ap’u QsyóL$p¡Z ARBC kdp„sfbpSy> QsyóL$p¡Z R>¡.
 \ BC = AR ... ... (1)

 hmu, BC N RQ A“¡ AB N PQ

 \ BC N AQ A“¡ AB N CQ.

 Ap’u QsyóL$p¡Z ABCQ kdp„sfbpSy> QsyóL$p¡Z R>¡.
 \ BC = AQ ... ... (2)

 ‘qfZpd (1) A“¡ (2)“p¡ kfhpmp¡ g¡sp„,
 BC + BC = AR + AQ

 \ 2BC = QR

 \ BC = 2
1 QR.

 8.  kdbpSy> rÓL$p¡Z ABCdp„ bpSy>Ap¡ BC, CA A“¡ AB“p„ 
dÝetbvy$Ap¡ A“y¾$d¡ D, E A“¡ F R>¡. kprbs L$fp¡ L¡$, D DEF 
‘Z kdbpSy> rÓL$p¡Z R>¡.

 D ABC kdbpSy> rÓL$p¡Z R>¡.
 \ AB = BC = CA ... ... (1)

  D ABCdp„ F A“¡ E A¡ A“y¾$d¡ AB A“¡ AC“p„ 
dÝetbvy$Ap¡ R>¡.

 \ EF = 2
1 BC ... ... (2)

 s¡ S> âdpZ¡ DF = 2
1 CA ... ... (3)

 A“¡ DE = 2
1 AB ... ... (4)

 ‘qfZpd (1), (2), (3) A“¡ (4) ‘f’u,
 EF = DF = DE.

 Apd, D DEF“u ÓZ¡e bpSy>Ap¡ kdp“ R>¡.

 s¡’u D DEF kdbpSy> rÓL$p¡Z R>¡.

 9. fv$ L$f¡g Aæepk¾$ddp„’u

10.  ApL©$rsdp„ P A¡ kdp„sfbpSy> QsyóL$p¡Z ABCD“u bpSy> BC“y„ 

dÝetbvy$ R>¡. s’p Ð BAP = Ð DAP R>¡. kprbs L$fp¡ L¡$, 

AD = 2CD.

  tbvy$ Pdp„’u ‘kpf ’su AB“¡ kdp„sf lp¡e s¡hu f¡Mp v$p¡fp¡ 

S>¡ AD“¡ tbvy$ Mdp„ R>¡v$¡.

 kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ BC N AD.

 \ BP N AM.

 hmu, fQ“p dyS>b AB N PM.

 Ap’u QsyóL$p¡Z ABPM kdp„sfbpSy> QsyóL$p¡Z R>¡.

  kdp„sfbpSy> QsyóL$p¡Z ABPMdp„ rhL$Z® AP A¡ Ð BAM“¡ 

vy$cpN¡ R>¡.

 \ ABPM kdbpSy> QsyóL$p¡Z R>¡.

 \ BP = AB

 \ BP = CD

 ‘f„sy, tbvy$ P A¡ BC“y„ dÝetbvy$ R>¡.

 \ BP = 2
1  BC

 \ CD = 2
1  BC

 \ BC = 2 CD

 \ AD = 2 CD  (R ABCDdp„ BC = AD)

õhpÝepe 8.4

 1.  A¡L$ kdqÜbpSy> L$pV$L$p¡Z rÓL$p¡Z“¡ A„sN®s A¡L$ Qp¡fk A¡hu fus¡ 
Aph¡gp¡ R>¡ L¡$ S>¡’u Qp¡fk A“¡ rÓL$p¡Zdp„ A¡L$ M|Zp¡ kpdpÞe 
lp¡e. kprbs L$fp¡ L¡$, kpdpÞe M|Zp“p rifp¡tbvy$“u kpd¡ Aph¡g 
Qp¡fk“y„ rifp¡tbvy$ rÓL$p¡Z“p L$Z®“¡ vy$cpN¡ R>¡.

 D ABCdp„ AB = BC s’p Qp¡fk BPQRdp„
 BP = BR (Qp¡fk“u bpSy>Ap¡)

 \ AB – BR = BC – BP

 \ AR = CP

 hmu, Qp¡fk BPQRdp„ PQ = RQ.

 hmu, BPQR Qp¡fk lp¡hp’u ) BPQ = ) BRQ = 90°.

 \ ) CPQ = ) ARQ = 90°.

  D ARQ A“¡ D CPQdp„, AR = CP, RQ = PQ A“¡ 

) ARQ = ) CPQ. 

 \ bpM|bp ifs A“ykpf, D ARQ @ D CPQ.

 \ AQ = CQ. 

 lh¡, tbvy$ Q f¡MpM„X$ AC ‘f Aph¡g R>¡ A“¡ AQ = CQ.

 \ tbvy$ Q A¡ D ABC“p L$Z® AC“y„ dÝetbvy$ R>¡.
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 2.  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ AB = 10 k¡du A“¡ 

AD = 6 k¡du R>¡. ) A“p¡ qÜcpS>L$ DC“¡ Edp„ dm¡ R>¡. 

AE A“¡ BC“¡ g„bphsp s¡ tbvy$ Fdp„ dm¡ R>¡. CF“u g„bpC 

ip¡^p¡.

  Al], ABCD kdp„sfbpSy> QsyóL$p¡Z lp¡hp’u, AB N CD A“¡ 

AD N BC.

 s¡ ‘f’u, DE N AB A“¡ CF N AD dm¡.

 AE A¡ ) A“p¡ qÜcpS>L$ R>¡.

 \ ) 1 = ) 2.

  DE N AB“u R>¡qv$L$p AE Üpfp b“sp A„s:eyÁdL$p¡Z kdp“ 

lp¡e.

 \ ) 1 = ) 3

 \ ) 2 = ) 3

  hmu, D ADEdp„ ) 2 = ) 3 lp¡hp’u, AD = DE = 6 k¡du 

dm¡.

  lh¡, CE = CD – DE = AB – DE

  = (10 – 6) k¡du = 4 k¡du.

 hmu, ) 3 = ) 4 (ArcL$p¡Z)

  A“¡ ) 2 = ) 5 (AD N CF“u R>¡qv$L$p AF Üpfp b“sp 

A„s:eyÁdL$p¡Z)

 lh¡, ) 2 = ) 3, ) 3 = ) 4 A“¡ ) 2 = ) 5

 \ ) 4 = ) 5 

 Apd, D CEFdp„ ) CEF= ) CFE 

 \ CF = CE

 \ CF = 4 k¡du

 3.  AC = BD lp¡e s¡hp QsyóL$p¡Z ABCDdp„ bpSy>Ap¡ AB, 

BC, CD A“¡ DA“p„ dÝetbvy$Ap¡ A“y¾$d¡ P, Q, R A“¡ 

S R>¡. kprbs L$fp¡ L¡$, PQRS kdbpSy> QsyóL$p¡Z R>¡.

 QsyóL$p¡Z ABCDdp„ AC = BD  ... ... (1)

 D ABCdp„ P A“¡ Q A“y¾$d¡ AB A“¡ BC“p dÝetbvy$ R>¡.

 \ PQ = 2
1 AC  ... ... (2)

 s¡ S> fus¡, D BCDdp„ QR = 2
1 BD  ... ... (3)

 D ACDdp„ RS = 2
1 AC  ... ... (4)

 A“¡ D ABDdp„ SP = 2
1 BD  ... ... (5)

 ‘qfZpd (1), (2), (3), (4) A“¡ (5) ‘f’u,

 PQ = QR = RS = SP 

 Ap’u QsyóL$p¡Z PQRS kdbpSy> QsyóL$p¡Z R>¡.

 4.  AC f BD lp¡e s¡hp QsyóL$p¡Z ABCDdp„, bpSy>Ap¡ AB, 

BC, CD A“¡ DA“p„ dÝetbvy$Ap¡ A“y¾$d¡ P, Q, R A“¡ 

S R>¡. kprbs L$fp¡ L¡$, PQRS g„bQp¡fk R>¡.

 D ABCdp„ PQ N AC.

 D ACDdp„ RS N AC.

 \ PQ N RS  ... ... (1)

 D ABDdp„ PS N BD

 D CBDdp„ RQ N BD

 \ PS N RQ ... ... (2)

  ‘qfZpd (1) A“¡ (2) ‘f’u kprbs ’pe R>¡ L¡$, PQRS 

kdp„sfbpSy> QsyóL$p¡Z R>¡.

 lh¡, PQ N AC, PS N BD A“¡ AC f BD R>¡.

 Ap’u PQ f PS ’pe.

  A¡V$g¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z PQRS“p¡ ) P L$pV$M|Zp¡ R>¡. 

Ap’u PQRS“p b^p S> M|Zp L$pV$M|Zp R>¡.

 dpV¡$, PQRS g„bQp¡fk R>¡.

 5.  AC = BD A“¡ AC f BD lp¡e s¡hp QsyóL$p¡Z ABCDdp„, 

bpSy>Ap¡ AB, BC, CD A“¡ DA“p„ dÝetbvy$Ap¡ A“y¾$d¡

P, Q, R A“¡ S R>¡. kprbs L$fp¡ L¡$, PQRS Qp¡fk R>¡.
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 D ABDdp„ PS N BD A“¡ PS = 2
1  BD

 D CBDdp„ RQ N BD A“¡ RQ = 2
1  BD

 \ PS N RQ A“¡ PS = RQ = 2
1  BD

 D ABCdp„ PQ N AC A“¡ PQ = 2
1  AC

 D DACdp„ RS N AC A“¡ RS = 2
1  AC 

 \ PQ N RS A“¡ PQ = RS = 2
1  AC

 lh¡ AC = BD lp¡hp’u,

 PQ = RS = PS = RQ.

 \ QsyóL$p¡Z PQRS kdbpSy> QsyóL$p¡Z R>¡.

 hmu, AC f BD lp¡hp’u, PQ f QR.

  Apd, kdbpSy> QsyóL$p¡Zdp„ ) Q (A“¡ s¡’u b^p S> M|Zp) 
L$pV$M|Zp¡ R>¡.

 Ap’u PQRS Qp¡fk R>¡.

 6.  kdp„sfbpSy> QsyóL$p¡Z“p¡ rhL$Z® s¡“p A¡L$ M|Zp“¡ vy$cpN¡, sp¡ 
kprbs L$fp¡ L¡$ s¡ kdbpSy> QsyóL$p¡Z R>¡.

 kdp„sfbpSy> QsyóL$p¡Z ABCD“p¡ rhL$Z® AC ) A“¡ vy$cpN¡ R>¡.

 \ ) BAC = ) DAC.

  hmu, AB N CD“u R>¡qv$L$p AC Üpfp b“sp A„s:eyÁdL$p¡Z 

kdp“ lp¡e.

 \ ) BAC = ) DCA.

 Ap’u D DACdp„ ) DAC = ) DCA ’pe.

 \ AD = DC.

  Apd, kdp„sfbpSy> QsyóL$p¡Z ABCD“u ‘pk‘pk¡“u bpSy>Ap¡“u 

A¡L$ Å¡X$ kdp“ R>¡.

 Ap’u ABCD“u b^u S> bpSy>Ap¡ kdp“ ’pe.

 Apd, ABCD kdbpSy> QsyóL$p¡Z R>¡.

 7. fv$ L$f¡g Aæepk¾$ddp„’u

 8.  QsyóL$p¡Z ABCDdp„ AB N DC A“¡ AD = BC R>¡. kprbs 

L$fp¡ L¡$, ) A = ) B A“¡ ) C = ) D R>¡.

  tbvy$ Bdp„’u AD“¡ kdp„sf lp¡e s¡hu f¡Mp v$p¡fp¡, S>¡ g„bph¡g 

DC“¡ tbvy$ Pdp„ R>¡v$¡.

 AB N DC lp¡hp’u AB N DP ’pe.

 QsyóL$p¡Z ABPDdp„ AB N DP A“¡ AD N BP.

 \ ABPD kdp„sfbpSy> QsyóL$p¡Z R>¡.

 \ ) DAB = ) DPB A¡V$g¡ L¡$ ) DAB = ) CPB ... ... (1)

 hmu, kdp„sfbpSy> QsyóL$p¡Z ABPDdp„ AD = BP.

 AD = BC Ap‘¡g R>¡.

 \ BP = BC.

 D BPCdp„ BP = BC lp¡hp’u ) BPC = ) BCP ... ... (2)

  lh¡ AB N CP“u R>¡qv$L$p BC Üpfp b“sp A„s:eyÁdL$p¡Z kdp“ 

lp¡e.

 \ ) BCP = ) ABC ... ... (3)

 ‘qfZpd (1), (2) A“¡ (3) ‘f’u,

 ) DAB = ) ABC

 A¡V$g¡ L¡$ QsyóL$p¡Z ABCDdp„ ) A =) B.

  QsyóL$p¡Z ABCDdp„ AB N CD lp¡hp’u ) D = 180° – ) A 

A“¡ ) C = 180° – ) B A“¡ ) A = ) B.

 Ap ‘f’u ) C = ) D kprbs ’pe R>¡.

 9. fv$ L$f¡g Aæepk¾$ddp„’u

10.  D ABCdp„, dÝeNp AD“y„ dÝetbvy$ E R>¡ s’p BE“¡ g„bphsp 

s¡ AC“¡ Fdp„ R>¡v$¡ R>¡. kprbs L$fp¡ L¡$, AF = 3
1 AC.

 tbvy$ Ddp„’u BF“¡ kdp„sf f¡Mp v$p¡fp¡, S>¡ AC“¡ Pdp„ R>¡v$¡.

  D BCFdp„ DP N BF A“¡ D A¡ BC“y„ dÝetbvy$ R>¡.

 (R AD dÝeNp R>¡.)

 \ P A¡ CF“y„ dÝetbvy$ ’pe.

 \ CP = PF ... ... (1)

 D ADPdp„ EF N DP A“¡ E A¡ AD“y„ dÝetbvy$ R>¡.

 \ F A¡ AP“y„ dÝetbvy$ R>¡.

 \ AF = PF ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u,

 AF = PF = CP.

 hmu, AF + PF + CP = AC

 \ AF = 3
1 AC.
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11.  kprbs L$fp¡ L¡$, Qp¡fk“u bpSy>Ap¡“p„ dÝetbvy$Ap¡“¡ ¾$ddp„ 

Å¡X$hp’u b“sp¡ QsyóL$p¡Z ‘Z Qp¡fk R>¡.

 Qp¡fk“p rhL$Zp£ kdp“ lp¡e R>¡ s’p ‘fõ‘f g„b lp¡e R>¡.

 ApNm“p v$pMgp “„. 5“p DL¡$g“¡ A“ykfp¡.

12.  kdg„b QsyóL$p¡Z ABCDdp„, kdp„sf “ lp¡e s¡hu bpSy>Ap¡ 

AD A“¡ BC“p„ dÝetbvy$Ap¡ A“y¾$d¡ E A“¡ F R>¡. kprbs 

L$fp¡ L¡$, EF N AB A“¡ EF = 2
1 (AB + CD).

 [k|Q“ :  BE“¡ Å¡X$p¡ A“¡ s¡“¡ g„bphp¡ L¡$ S>¡’u s¡ g„bph¡g 

bpSy> CD“¡ Gdp„ R>¡v$¡. ]

  BE“¡ Å¡X$p¡ A“¡ s¡“¡ g„bphp¡ L¡$ S>¡’u s¡ g„bph¡g CD“¡ 

Gdp„ R>¡v$¡ R>¡.

 D EAB A“¡ D EDGdp„,

 EA = ED (R E A¡ AD“y„ dÝetbvy$ R>¡.)

 ) AEB = ) DEG (ArcL$p¡Z)

 ) EAB = ) EDG (A„s:eyÁdL$p¡Z)

 \ M|bpM| ifs dyS>b D EAB @ D EDG

 \ AB = DG A“¡ BE = GE

 \ E A¡ BG“y„ dÝetbvy$ R>¡.

 lh¡, CG = GD + DC = AB + CD

 D BCGdp„ E A¡ BG“y„ A“¡ F A¡ BC“y„ dÝetbvy$ R>¡.

 \ EF = 2
1 CG

 \ EF = 2
1 (AB + CD)

13.  kprbs L$fp¡ L¡$, kdp„sfbpSy> QsyóL$p¡Z“p M|ZpAp¡“p qÜcpS>L$p¡’u 

b“sp¡ QsyóL$p¡Z g„bQp¡fk R>¡.

 Sy>Ap¡ ‘pW$é‘yõsL$“y„ Dv$plfZ “„. 5

14.  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ P A“¡ Q A¡ A“y¾$d¡ 

kpdkpd¡“u bpSy>Ap¡ AD A“¡ BC ‘f Aph¡gp A¡hp„ tbvy$Ap¡ 

R>¡ L¡$ S>¡’u PQ rhL$Z® AC A“¡ BD“p R>¡v$tbvy$ Odp„’u 

‘kpf ’pe. kprbs L$fp¡ L¡$, tbvy$ O A¡ PQ“¡ vy$cpN¡ R>¡.

  kdp„sfbpSy> QsyóL$p¡Z ABCD “p rhL$Zp£ tbvy$ Odp„ R>¡v$¡ R>¡. 

s¡’u O A¡ AC“y„ s¡dS> BD“y„ dÝetbvy$ R>¡.

 \ OA = OC A“¡ OB = OD

 D OAP A“¡ D OCQdp„,

 ) AOP = ) COQ (ArcL$p¡Z)

 OA = OC

 ) OAP = ) OCQ 

 (AD N BC “u R>¡qv$L$p AC Üpfp b“sp A„s:eyÁdL$p¡Z)

 \ M|bpM| ifs dyS>b D OAP @ D OCQ.

 \ OP = OQ

 hmu, OP + OQ = PQ

 \ OP = OQ = 2
1 PQ.

 Apd, tbvy$ O A¡ PQ“¡ vy$cpN¡ R>¡.

15.  g„bQp¡fk ABCDdp„ rhL$Z® BD A¡ ) B“¡ vy$cpN¡ R>¡. kprbs 

L$fp¡ L¡$, ABCD Qp¡fk R>¡.

 g„bQp¡fk ABCDdp„ rhL$Z® BD A¡ ) B“¡ vy$cpN¡ R>¡.

 \ ) ABD = ) CBD ... ... (1)

  lh¡, BC N DA“¡ R>¡qv$L$p BD Üpfp b“sp A„s:eyÁdL$p¡Z 

kdp“ lp¡e.

 \ ) CBD = ) ADB ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u,

 ) ABD = ) ADB

 \ D ABDdp„ AD = AB.

  Apd, g„bQp¡fk ABCD“u ‘pk‘pk¡“u bpSy>Ap¡ AD A“¡ 

AB kdp“ R>¡.

 dpV¡$, ABCD“u Qpf¡e bpSy>Ap¡ kdp“ R>¡.

 Ap’u ABCD Qp¡fk R>¡.

16.  D ABCdp„, bpSy>Ap¡ AB, BC A“¡ CA“p„ dÝetbvy$Ap¡ 

A“y¾$d¡ D, E A“¡ F R>¡. dÝetbvy$Ap¡ D, E A“¡ F “¡ 

Å¡X$sp„ D ABC Qpf A¡L$ê$‘ rÓL$p¡Zp¡dp„ rhcprS>s ’pe R>¡ 

s¡d kprbs L$fp¡.

 Sy>Ap¡ ‘pW$é‘yõsL$“y„ Dv$plfZ “„. 6
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17.  kprbs L$fp¡ L¡$, kdg„b QsyóL$p¡Zdp„, rhL$Zp£“p„ dÝetbvy$Ap¡“¡ 

Å¡X$su f¡Mp kdg„b QsyóL$p¡Z“u kdp„sf bpSy>Ap¡“¡ kdp„sf 

lp¡e R>¡.

  kdg„b QsyóL$p¡Z ABCDdp„ AB N CD R>¡ s’p E A“¡ F 

A“y¾$d¡ rhL$Z® AC s’p rhL$Z® BD“p dÝetbvy$ R>¡. ^pfp¡ L¡$, 

BC“y„ dÝetbvy$ P R>¡.

 D ABCdp„ E A“¡ P A“y¾$d¡ CA A“¡ CB“p dÝetbvy$ R>¡.

 \ PE N AB.

 hmu, AB N CD.

 \ PE N CD

  D BCDdp„ BC“p dÝetbvy$ Pdp„’u DC“¡ kdp„sf f¡Mp BD“¡ 

vy$cpN¡.

 \ PE A¡ BD“p dÝetbvy$ Fdp„’u ‘kpf ’pe.

 Apd, EF A¡ CD“¡ s¡dS> AB“¡ kdp„sf ’pe.

18.  kdp„sfbpSy> QsyóL$p¡Z ABCDdp„ bpSy> CD“y„ dÝetbvy$ P 

R>¡. Cdp„’u ‘kpf ’su A“¡ PA“¡ kdp„sf lp¡e s¡hu f¡Mp, 

AB“¡ Qdp„ A“¡ g„bph¡g f¡Mp DA“¡ Rdp„ R>¡v$¡ R>¡. kprbs 

L$fp¡ L¡$, DA = AR A“¡ CQ = QR.

  Al], D DRCdp„ P A¡ CD“y„ dÝetbvy$ R>¡ A“¡ PA N CR R>¡.

 Ap’u A A¡ DR“y„ dÝetbvy$ R>¡.

 \ DA = AR

  lh¡, D RDCdp„ A A¡ RD“y„ dÝetbvy$ R>¡ 

s’p DC N AQ (R DC N AB).

 \ Q A¡ RC“y„ dÝetbvy$ R>¡.

 \ CQ = QR.
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hsy®m
( CIRCLES )

9

õhpÝepe 9.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 10 hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  AD A¡ hsy®m“p¡ ìepk R>¡ A“¡ AB A¡ Æhp R>¡. Å¡ 
AD = 34 k¡du, AB = 30 k¡du, sp¡ hsy®m“p L¡$ÞÖ’u AB“y„ 
A„sf .......... .

 A. 17 k¡du  B. 15 k¡du  C. 4 k¡du  D. 8 k¡du

 S>hpb : D. 8 k¡du
 DL¡$g :

   AD = ìepk = 34 k¡du

  \ PA = rÓÄep = 17 k¡du

  PM f AB g¡sp„,

  AM = 2
1  AB = 2

1  (30) k¡du = 15 k¡du

  D PMAdp„, ÐM = 90° lp¡hp’u,

  PM = PA AM–2 2

   = 17 15–2 2

   = 289 225–  = 64  = 8 k¡du

 2.  ApL©$rsdp„ Å¡ OA = 5 k¡du, AB = 8 k¡du A“¡ OD A¡ 
AB“¡ g„b lp¡e, sp¡ CD = .......... .

 A. 2 k¡du  B. 3 k¡du  C. 4 k¡du  D. 5 k¡du

 S>hpb : A. 2 k¡du

 DL¡$g :  OA = OD = 5 k¡du (rÓÄep)

  OD f AB lp¡hp’u AC = 2
1  AB = 2

1  (8) = 4 k¡du

  D OCAdp„ ÐC = 90° lp¡hp’u,

  OC = OA AC–2 2

   = 5 4–2 2

   = 25 16–  = 9  = 3 k¡du

  lh¡, CD = OD – OC = (5 – 3) k¡du = 2 k¡du

 3.  Å¡ AB = 12 k¡du, BC = 16 k¡du A“¡ AB A¡ BC“¡ g„b 

lp¡e, sp¡ tbvy$Ap¡ A, B A“¡ Cdp„’u ‘kpf ’sp hsy®m“u 

rÓÄep ......... .

 A. 6 k¡du  B. 8 k¡du  C. 10 k¡du  D. 12 k¡du

 S>hpb : C. 10 k¡du

 DL¡$g :  D ABCdp„ AB f BC lp¡hp’u ÐB = 90°

  \ AC = AB BC2 2+

   = 12 162 2+

   = 144 256+  = 400  = 20 k¡du

  D ABC L$pV$L$p¡Z rÓL$p¡Z R>¡, S>¡dp„ AC L$Z® R>¡.

  \ tbvy$Ap¡ A, B A“¡ Cdp„’u ‘kpf ’sp hsy®m“u 

   rÓÄep = ìepk AC
2  = 2

20  = 10 k¡du

 4.  Å¡ ApL©$rsdp„ ÐABC = 20° lp¡e, sp¡ ÐAOC = ......... .

 A. 20°  B. 40°  C. 60°  D. 10°

 S>hpb : B. 40°

 DL¡$g :  ÐAOC = 2 ÐABC (âd¡e 9.7)
   = 2 × 20° = 40°
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 5.  Å¡ ApL©$rsdp„ AOB A¡ hsy®m“p¡ ìepk lp¡e A“¡ AC = BC, 
sp¡ ÐCAB = .......... .

 A. 30°  B. 60°  C. 90°  D. 45°

 S>hpb : D. 45°

 DL¡$g :  AOB ìepk lp¡hp’u ÐACB A^®hsy®mdp„ A„sN®s 
M|Zp¡ R>¡.

  \ ÐACB = 90°

  \ ÐCAB + ÐCBA = 90°

  hmu, D CABdp„ AC = BC lp¡hp’u,
  ÐCAB = ÐCBA

  \ ÐCAB = ÐCBA = 2
90°  = 45°

 6.  Å¡ ApL©$rsdp„ ÐOAB = 40° lp¡e, sp¡ ÐACB = .......... .

 A. 50°  B. 40°  C. 60°  D. 70°

 S>hpb : A. 50°

 DL¡$g :  D OABdp„ OA = OB (rÓÄep)
  \ ÐOAB = ÐOBA = 40°

  D OABdp„ ÐAOB = 180° – (ÐOAB + ÐOBA)

   = 180° – (40° + 40°)  = 100°

  lh¡, ÐACB = 2
1  ÐAOB (âd¡e 9.7)

  \ ÐACB = 2
1  × 100° = 50°

 7.  Å¡ ApL©$rsdp„ ÐDAB = 60°, ÐABD = 50° lp¡e, sp¡ 
ÐACB = .......... .

 A. 60°  B. 50°  C. 70°  D. 80°

 S>hpb : C. 70°

 DL¡$g :  D DABdp„

  ÐADB = 180° – (ÐDAB + ÐDBA)

   = 180° – (60° + 50°)

   = 70°

  lh¡, ÐACB = ÐADB (âd¡e 9.8)

  \ ÐACB = 70°

 8.  S>¡dp„ AB A¡ ‘qfh©Ñ“p¡ ìepk lp¡e s¡hp¡ Q¾$ue QsyóL$p¡Z ABCD 
R>¡. Å¡ ÐADC = 140° lp¡e, sp¡ ÐBAC = ........ .

 A. 80°  B. 50°  C. 40°  D. 30°

 S>hpb : B. 50°

 DL¡$g : 

  QsyóL$p¡Z ABCD“p rhL$Zp£ AC A“¡ BD v$p¡fp¡.

  Al], ÐADB A¡ A^®hsy®mdp„ A„sN®s M|Zp¡ R>¡.

  \ ÐADB = 90°

  lh¡, 

  ÐBDC = ÐADC – ÐADB = 140° – 90° = 50°

  ÐBDC A“¡ ÐBAC A¡L$ h©ÑM„X$“p M|Zp R>¡.

  \ ÐBAC = ÐBDC (âd¡e 9.8)

  \ ÐBAC = 50°

 9.  ApL©$rsdp„ BC A¡ hsy®m“p¡ ìepk R>¡ A“¡ ÐBAO = 60°, 
sp¡ ÐADC = .......... .

 A. 30°  B. 45°  C. 60°  D. 120°

 S>hpb : C. 60°

 DL¡$g :  D BAOdp„ OB = OA (rÓÄep)

  \ ÐBAO = ÐABO

  \ 60° = ÐABO

  \ ÐABC = 60°

  lh¡, ÐADC = ÐABC (âd¡e 9.8)

  \ ÐADC = 60°
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10.  ApL©$rsdp„ ÐAOB = 90° A“¡ ÐABC = 30° lp¡e, sp¡ 
ÐCAO = ......... .

 A. 30°  B. 45°  C. 90°  D. 60°

 S>hpb : D. 60°

 DL¡$g :  ÐACB = 2
1  ÐAOB (âd¡e 9.7)

  \ ÐACB = 2
1  (90°) = 45°

  D OABdp„ ÐOAB = ÐOBA A“¡ ÐAOB = 90°

  \ ÐOAB = ÐOBA = 
( )

2
180 90° – °

 = 45°

  D CABdp„,
  ÐCAB = 180° – (ÐACB + ÐABC)

   = 180° – (45° + 30°)

   = 180° – 75°

   = 105°

  lh¡, ÐCAO = ÐCAB – ÐOAB

   = 105° – 45°

   = 60°

õhpÝepe 9.2

“uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe s¡ S>Zphp¡ A“¡ sdpfp 
S>hpb“u e’p’®sp QL$pkp¡ :

1.  hsy®m“u b¡ ÆhpAp¡ AB A“¡ CD L¡$ÞÖ’u 4 k¡du A„sf¡ lp¡e, 
sp¡ AB = CD.

  S>hpb :  kÐe, L$pfZ L¡$ âd¡e 9.6 dyS>b L¡$ÞÖ’u kdp“ A„sf¡ 
Aph¡gu ÆhpAp¡ kdp“ lp¡e.

2.  O L¡$[ÞÖs hsy®m“u b¡ ÆhpAp¡ AB A“¡ AC A¡ OA“u rhfyÙ 
bpSy>A¡ lp¡e, sp¡ ÐOAB = ÐOAC.

  S>hpb :   AkÐe, Å¡ Al] AB A“¡ AC kdp“ ÆhpAp¡ lp¡e, 
  A¡V$g¡ L¡$ AB = AC lp¡e, sp¡ ÐOAB = ÐOAC ’pe.

3.  O A“¡ O' L¡$ÞÖhpmp„ b¡ A¡L$ê$‘ hsy®mp¡ A¡L$buÅ“¡ A A“¡ 
B tbvy$Ap¡dp„ R>¡v$¡, sp¡ ÐAOB = ÐAO' B.

  S>hpb :   kÐe, âd¡e 9.1 dyS>b b¡ A¡L$ê$‘ hsy®mp¡“u kdp“ 
(Al] kpdpÞe) Æhp L¡$ÞÖp¡ ApNm kdp“ M|Zp Ap„sf¡.

4.  ÓZ kdf¡M tbvy$Ap¡dp„’u A¡L$ hsy®m v$p¡fu iL$pe.
  S>hpb :   AkÐe, L$pfZ L¡$ hsy®m“p L$p¡C ‘Z ÓZ rcÞ“ tbvy$Ap¡ 

kdf¡M “ lp¡C iL¡$, A¡V$g¡ L¡$ ÓZ rcÞ“ kdf¡M 
tbvy$dp„’u A¡L$ ‘Z hsy®m v$p¡fu “ iL$pe.

5.  A¡L$buÅ’u 6 k¡du v|$f Aph¡gp„ b¡ tbvy$Ap¡ A A“¡ Bdp„’u 
‘kpf ’sy„ 3 k¡du rÓÄephpmy„ hsy®m v$p¡fu iL$pe.

  S>hpb :   kÐe, L$pfZ L¡$ AB“¡ ìepk gC“¡ v$p¡f¡g hsy®m Ap‘¡g 
ifsp¡“y„ ‘pg“ L$f¡.

6.  Å¡ AOB hsy®m“p¡ ìepk lp¡e A“¡ C A¡ hsy®m ‘f“y„ tbvy$ 
lp¡e, sp¡ AC2 + BC2 = AB2.

  S>hpb :   kÐe, Al] Ð C A¡ A^®hsy®m“¡ A„sN®s M|Zp¡ 
lp¡hp’u L$pV$L$p¡Z ’pe A“¡ s¡’u D ACBdp„ 
AC2 + BC2 = AB2 ’pe.

7.  S>¡dp„ Ð A = 90°, Ð B = 70°, Ð C = 95° A“¡ 
ÐD = 105° lp¡e s¡hp¡ Q¾$ue QsyóL$p¡Z ABCD dm¡.

  S>hpb :   AkÐe, L$pfZ L¡$ ÐA + ÐC = 185° ¹ 180° s’p 

 ÐB + ÐD = 175° ¹ 180°.

8.  Å¡ A, B, C, D Qpf tbvy$Ap¡ lp¡e, L¡$ S>¡dp„ ÐBAC = 30° 

A“¡ ÐBDC = 60°, sp¡ D A¡ A, B A“¡ Cdp„’u ‘kpf 

’sp hsy®m“y„ L¡$ÞÖ lp¡e.

  S>hpb :   AkÐe, L$pfZ L¡$ ÐBAC = 30° A“¡ ÐBDC = 60° 

’pe s¡hp„ Ak„¿e tbvy$Ap¡ dm¡ A“¡ s¡ v$f¡L$ tbvy$Ap¡ 

dpV¡$ tbvy$ D A¡ A, B, Cdp„’u ‘kpf ’sp hsy®m“y„ 

L¡$ÞÖ “ lp¡C iL¡$.

9.  Å¡ Qpf tbvy$Ap¡ A, B, C A“¡ D dpV¡$, ÐBAC = 45° 

A“¡ ÐBDC = 45° lp¡e, sp¡ A, B, C, D h©Ñue R>¡.

  S>hpb :   AkÐe, L$pfZ L¡$ Al] tbvy$ A s’p D A¡ f¡Mp“u 

A¡L$ S> sfa Aph¡g R>¡ s¡ ifs Ap‘¡g “’u. Å¡ 

A A“¡ D f¡Mp BC“u A¡L$ S> bpSy>A¡ lp¡e A“¡ 

ÐBAC = ÐBDC lp¡e, sp¡ A¡L$ S> h©ÑM„X$“p ÐA 

A“¡ ÐD“p L$pfZ¡ A, B, C, D h©Ñue ’pe.

10.  ApL©$rsdp„ Å¡ AOB ìepk lp¡e A“¡ ÐADC = 120°, sp¡ 

ÐCAB = 30°.

  S>hpb :   kÐe, BD A“¡ AC v$p¡fhp’u ÐBDC A“¡ ÐCAB 

dm¡, S>¡ A¡L$ S> h©ÑM„X$“p M|Zp lp¡hp’u kdp“ ’pe, 

A¡V$g¡ L¡$ ÐCAB = ÐBDC.

  lh¡, ÐBDC = ÐADC – ÐADB

   = 120° – 90° (R ÐADB A ®̂hsy®mdp„

   = 30°       A„sN®s M|Zp¡ R>¡.)

  \ ÐCAB = 30°
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1.  Å¡ L$p¡C hsy®m“p„ Qp‘ AXB A“¡ CYD A¡L$ê$‘ lp¡e, sp¡ 
AB A“¡ CD“p¡ NyZp¡Ñf ip¡^p¡.

 hsy®m“p„ Qp‘ AXB A“¡ CYD A¡L$ê$‘ R>¡.

 \ s¡d“¡ A“yê$‘ ÆhpAp¡ AB A“¡ CD ‘Z A¡L$ê$‘ lp¡e.

 \ AB = CD

 \ CD
AB  = 1

1

 \ AB : CD = 1 : 1

 2.  Å¡ hsy®m PXAQBY“u Æhp AB“p¡ g„bqÜcpS>L$, hsy®m“¡ 
P A“¡ Qdp„ R>¡v$¡, sp¡ kprbs L$fp¡ L¡$ Qp‘ PXA @ Qp‘ PYB.

 ^pfp¡ L¡$, AB“p¡ g„bqÜcpS>L$ PQ A¡ AB“¡ Mdp„ R>¡v$¡ R>¡.

 lh¡, D PMA A“¡ D PMBdp„,

 MA = MB (PQ A¡ AB“¡ vy$cpN¡ R>¡.)

 ÐPMA = ÐPMB = 90°

 A“¡ PM = PM (kpdpÞe)

 \ D PMA @ D PMB (bpM|bp)

 \ PA = PB

 Apd, Ap‘¡g hsy®m“u ÆhpAp¡ PA A“¡ PB A¡L$ê$‘ R>¡.

  Ap’u s¡Ap¡“¡ k„Ns Qp‘ A“y¾$d¡ PXA A“¡ PYB ‘Z 
A¡L$ê$‘ R>¡.

 \ Qp‘ PXA @ Qp‘ PYB

3.  A, B A“¡ C hsy®m ‘f“p„ ÓZ tbvy$Ap¡ R>¡. kprbs L$fp¡ L¡$, 
AB, BC A“¡ CA“p g„bqÜcpS>L$p¡ k„Npdu R>¡.

 ^pfp¡ L¡$, A, B A“¡ C A¡ O L¡$[ÞÖs hsy®m ‘f“p„ tbvy$Ap¡ R>¡.

 Ap’u AB, BC A“¡ CA A¡ O L¡$[ÞÖs hsy®m“u ÆhpAp¡ R>¡.

  Æhp AB“p¡ g„bqÜcpS>L$ hsy®m“p L¡$ÞÖ Odp„’u ‘kpf ’pe. 
s¡ S> fus¡ Æhp BC A“¡ Æhp CA“p g„bqÜcpS>L$ ‘Z 
hsy®m“p L¡$ÞÖ Odp„’u ‘kpf ’pe.

  Apd, AB, BC A“¡ CA“p g„bqÜcpS>L$p¡ O tbvy$dp„ k„Npdu R>¡.

4.  AB A“¡ AC hsy®m“u b¡ kdp“ ÆhpAp¡ R>¡. kprbs L$fp¡ 
L¡$, Ð BAC“p¡ qÜcpS>L$ hsy®m“p L¡$ÞÖdp„’u ‘kpf ’pe R>¡.

  AB A“¡ AC hsy®m“u kdp“ ÆhpAp¡ R>¡. dpV¡$ AB A“¡ 
AC A¡ hsy®m“p L¡$ÞÖ’u kdp“ A„sf¡ R>¡. buÆ fus¡, hsy®m“y„ 
L¡$ÞÖ AB A“¡ AC’u kdp“ A„sf¡ R>¡.

  lh¡,  Ð BAC“p qÜcpS>L$ ‘f“y„ v$f¡L$ tbvy$ AB A“¡ AC’u 
kdp“ A„sf¡ lp¡e, s¡d S> âsu‘ sfuL¡$ AB A“¡ AC’u 
kdp“ A„sf¡ Aph¡g v$f¡L$ tbvy$ Ð BAC“p qÜcpS>L$ ‘f lp¡e.

 Ap’u Ð BAC“p¡ qÜcpS>L$ hsy®m“p L¡$ÞÖdp„’u ‘kpf ’pe R>¡.

5.  hsy®m“u b¡ ÆhpAp¡“p„ dÝetbvy$Ap¡“¡ Å¡X$sp¡ f¡MpM„X$, hsy®m“p 
L¡$ÞÖdp„’u ‘kpf ’pe, sp¡ kprbs L$fp¡ L¡$ b„“¡ ÆhpAp¡ kdp„sf R>¡.

  O L¡$[ÞÖs hsy®m“u Æhp AB A“¡ CD“p„ dÝetbvy$Ap¡ A“y¾$d¡ 
M A“¡ N R>¡ s’p MN L¡$ÞÖ Odp„’u ‘kpf ’pe R>¡.

  D OMA A“¡ D OMBdp„ AM = BM, OA = OB (rÓÄep) 
A“¡ OM = OM (kpdpÞe)

 \ bpbpbp ifs dyS>b D OMA @ D OMB

 \ Ð OMA = Ð OMB

 hmu, Ð OMA + Ð OMB = 180°

 \ Ð OMA = Ð OMB = 2
180°  = 90°

 Apd, MN f AB ’pe.

 s¡ S> fus¡, MN f CD ’pe.

  lh¡, Ð DNM = Ð BMN = 90°

  Ð DNM A“¡ Ð BMN A¡ f¡MpAp¡ AB A“¡ CD“u R>¡qv$L$p 
MN hX¡$ b“sp A„s:eyÁdL$p¡Z R>¡ A“¡ kdp“ R>¡.

  \ AB || CD 

 Apd, b„“¡ ÆhpAp¡ kdp„sf R>¡. 

 6.  ABCD A¡L$ QsyóL$p¡Z R>¡. A L¡$ÞÖhpmy„ hsy®m B, C A“¡ 
Ddp„’u ‘kpf ’pe R>¡. kprbs L$fp¡ L¡$, 

 Ð CBD + Ð CDB = 2
1  Ð BAD.

  Al], rh‘fus Ð BAD = 2 Ð BCD (âd¡e 9.7)

 \ 360° – rh‘fus Ð BAD = 360° – 2Ð BCD

 \ Ð BAD = 360° – 2(180° – Ð CBD – Ð CDB)

õhpÝepe 9.3
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 \ Ð BAD = 360° – 360° + 2Ð CBD + 2Ð CDB

 \ Ð BAD = 2 (Ð CBD + Ð CDB)

 \ Ð CBD + Ð CDB = 2
1 Ð BAD

7.  O A¡ D ABC“y„ ‘qfL¡$ÞÖ R>¡ A“¡ D A¡ Ap^pf BC“y„ dÝetbvy$ 
R>¡. kprbs L$fp¡ L¡$, Ð BOD = Ð A.

  O A¡ D ABC“y„ ‘qfL¡$ÞÖ R>¡.

 \ Ð BAC = 2
1  Ð BOC ... ... (1)

  D A¡ BC“y„ dÝetbvy$ R>¡ A“¡ OD A¡ BC“p dÝetbvy$“¡ L¡$ÞÖ 
O kp’¡ Å¡X¡$ R>¡.

 \ OD f BC 

 \ Ð ODB = Ð ODC = 90°

 D ODB A“¡ D ODCdp„, BD = CD, 

 Ð ODB = Ð ODC A“¡ OD = OD,

 \ bpM|bp ifs dyS>b D ODB @ D ODC

 \ Ð BOD = Ð COD

 ‘f„sy, Ð BOD + Ð COD = Ð BOC 

 \ Ð BOD = 2
1 Ð BOC ... ... (2)

 ‘qfZpd (1) A“¡ (2) ‘f’u,

 Ð BOD = Ð BAC, A¡V$g¡ L¡$, Ð BOD = Ð A.

8.  kpdpÞe L$Z® AB ‘f b¡ L$pV$L$p¡Z rÓL$p¡Zp¡ ACB A“¡ ADB 
A¡L$buÅ’u rhfyÙ A^®sgdp„ Aph¡gp R>¡. kprbs L$fp¡ L¡$, 
Ð BAC = Ð BDC.

  L$pV$L$p¡Z D ACBdp„ AB L$Z® R>¡, s¡’u Ð C = 90°.

 Ap’u tbvy$ C A¡ AB ìepk lp¡e s¡hp A^®hsy®m“y„ tbvy$ R>¡.

  s¡ S> fus¡, L$pV$L$p¡Z D ADBdp„ AB L$Z® R>¡, s¡’u Ð D = 90°. 
Ap’u tbvy$ D A¡ AB ìepk lp¡e s¡hp A^®hsy®m“y„ tbvy$ R>¡.

 hmu, C A“¡ D AB“p rhfyÙ A^®sgdp„ R>¡.

 Al], Ð BAC A“¡ Ð BDC A¡L$ S> h©ÑM„X$“p M|Zp ’pe R>¡.

 \ Ð BAC = Ð BDC (âd¡e 9.8)

9.  hsy®m“u b¡ ÆhpAp¡ AB A“¡ AC L¡$ÞÖ ApNm A“y¾$d¡ 90° 

A“¡ 150°“p M|ZpAp¡ Ap„sf¡ R>¡. Å¡ AB A“¡ AC L¡$ÞÖ“u 

rhfyÙ bpSy>A¡ lp¡e, sp¡ Ð BAC ip¡^p¡.

  L¡$ÞÖ O ApNm b“sp M|ZpAp¡ Ð AOB, Ð BOC A“¡ 

Ð AOC“p¡ kfhpmp¡ 360° ’pe.

  \ Ð AOB + Ð BOC + Ð AOC = 360°

  \ 90° + Ð BOC + 150° = 360°

  \ Ð BOC = 120°

 lh¡, Ð BAC = 2
1  Ð BOC (âd¡e 9.7)

 \ Ð BAC = 2
1  × 120°

 \ Ð BAC = 60°

10.  Å¡ BM A“¡ CN rÓL$p¡Z ABC“u bpSy>Ap¡ AC A“¡ AB 

‘f v$p¡f¡gp g„b lp¡e, sp¡ kprbs L$fp¡ L¡$ tbvy$Ap¡ B, C, M 

A“¡ N h©Ñue R>¡.

 D  ABCdp„ BM A“¡ CN g„b R>¡.

 \ Ð BMC = Ð CNB = 90°

  Apd, f¡MpM„X$ BC A¡L$ sfa“p„ (A sfa“p„) b¡ tbvy$Ap¡ M 

A“¡ N A¡ kdp“ M|Zp Ap„sf¡ R>¡.

 Ap’u âd¡e 9.9 dyS>b tbvy$Ap¡ B, C, M A“¡ N h©Ñue R>¡.

11.  kdqÜbpSy> rÓL$p¡Z“p ‘pep“¡ kdp„sf v$p¡f¡gu f¡Mp, kdp“ 

bpSy>Ap¡“¡ R>¡v$¡, sp¡ kprbs L$fp¡ L¡$ s¡’u fQpsp¡ QsyóL$p¡Z Q¾$ue R>¡.

 D ABCdp„ AB = AC

 \ Ð ABC = Ð ACB

 \ Ð PBC = Ð QCB
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 BC || PQ A“¡ AB s¡“u R>¡qv$L$p R>¡.

 \ Ð PBC + Ð BPQ = 180° 

 (R>¡qv$L$p“u A¡L$ S> bpSy>“p A„sL$p¡Z)

 \ Ð QCB + Ð BPQ = 180° 

  Apd, QsyóL$p¡Z BPQCdp„ kpdkpd¡“p M|Zp“u A¡L$ Å¡X$ 

‘|fL$L$p¡Z R>¡.

 Ap’u Ð PBC + Ð PQC = 180° ‘Z ’pe.

 Ap’u QsyóL$p¡Z BPQC Q¾$ue QsyóL$p¡Z R>¡.

12.  Å¡ Q¾$ue QsyóL$p¡Z“u kpdkpd¡“u bpSy>Ap¡“u A¡L$ Å¡X$ kdp“ 

lp¡e, sp¡ kprbs L$fp¡ L¡$ s¡“p rhL$Zp£ ‘Z kdp“ lp¡e R>¡.

  ̂ pfp¡ L¡$, Q¾$ue QsyóL$p¡Z“p rhL$Zp£ tbvy$ Pdp„ R>¡v$¡ R>¡.

 D PAD A“¡ D PBCdp„,

 Ð PAD = Ð PBC (âd¡e 9.8)

 Ð PDA = Ð PCB (âd¡e 9.8)

 A“¡ AD = BC (‘n) 

 \ M|bpM| ifs dyS>b D PAD @ D PBC 

 \ PA = PB A“¡ PD = PC 

 Ap’u PA + PC = PB + PD

 \ AC = BD

 Apd, QsyóL$p¡Z ABCD“p rhL$Zp£ kdp“ R>¡.

13.  rÓL$p¡Z ABC“y„ ‘qfL¡$ÞÖ O R>¡. kprbs L$fp¡ L¡$,

 Ð OBC + Ð BAC = 90°.

  D OBCdp„, OB = OC = rÓÄep

 \ Ð OBC = Ð OCB 

 lh¡, Ð OBC + Ð OCB + Ð BOC = 180° 

 ‘f„sy, Ð BOC = 2 Ð BAC (âd¡e 9.7)

 \ Ð OBC + Ð OBC + 2Ð BAC = 180°

 \ 2 (Ð OBC + Ð BAC) = 180°

 \ Ð OBC + Ð BAC = 90°

14.  hsy®m“u Æhp s¡“u rÓÄep S>¡V$gu R>¡. Ap Æhp Üpfp Nyfyh©ÑM„X$ 
‘f Ap„sf¡gp M|Zp“y„ dp‘ ip¡^p¡.

 O hsy®m L¡$[ÞÖs hsy®mdp„ Æhp AB s¡“u rÓÄep OB S>¡V$gu R>¡.

 \ D OBCdp„ OB = OC = BC

 \ D OBC kdbpSy> rÓL$p¡Z R>¡. 

  \ Ð BOC = 60°

 lh¡, âd¡e 9.7 dyS>b. Ð BOC = 2Ð BAC 

  \ Ð BAC = 2
1 Ð BOC

  = 2
1  × 60°

  = 30°

 Apd, dpN¡g M|Zp“y„ dp‘ 30° R>¡.

15.  ApL©$rsdp„ ) ADC = 130°, AB f CE A“¡ Æhp 
BC = Æhp BE. ) CBE ip¡^p¡.

 ABCD Q¾$ue QsyóL$p¡Z R>¡.

 \ ) ABC + ) ADC = 180°

 \ ) ABC + 130° = 180°

 \ ) ABC = 50°

 \ ) OBC = 50° ... ... (1)

 AB f CE lp¡hp’u, ) BOC = ) BOE = 90°.

  lh¡, D BCEdp„ BC = BE lp¡hp’u ) BCO = ) BEO 
’pe.

  D BOC A“¡ D BOE dp„, ) BOC = ) BOE,

 ) BCO = ) BEO A“¡ BO = BO (kpdpÞe)

 \ M|M|bp ifs A“ykpf D BOC @ D BOE

 \ ) OBC = ) OBE

 \ 50° = ) OBE ((1) dyS>b)

 lh¡, ) CBE = ) OBC + ) OBE

   = 50° + 50° = 100°
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16.  ApL©$rsdp„ ) ACB = 40° lp¡e, sp¡ ) OAB ip¡^p¡.

 ) AOB = 2 ) ACB (âd¡e 9.7)

 \ ) AOB = 2 × 40° = 80°

 D OABdp„, OA = OB = rÓÄep

 ) OAB = ) OBA

 lh¡, D OABdp„,

 ) OAB + ) OBA + ) AOB = 180°

 \ ) OAB + ) OAB + 80° = 180°

 \ 2) OAB = 100°

 \ ) OAB = 50°

17.  QsyóL$p¡Z ABCD A¡ hsy®mdp„ A„sN®s R>¡ A“¡ AB A¡ s¡“p¡ 
ìepk R>¡ A“¡ ) ADC = 130° lp¡e, sp¡ ) BAC ip¡^p¡.

 ) ADC = 130°

 ) ADB = 90° (A^®hsy®mdp„ A„sN®s M|Zp¡)

 ) ADC = ) ADB + ) BDC

 \ 130° = 90° + ) BDC

 \ ) BDC = 40°

 lh¡, ) BAC = ) BDC (A¡L$ S> h©ÑM„X$“p M|Zp)

 \ ) BAC = 40°

18.  O A“¡ O¢ L¡$[ÞÖs b¡ hsy®mp¡, b¡ tbvy$Ap¡ A A“¡ Bdp„ R>¡v$¡ 
R>¡. tbvy$ A(A’hp B)dp„’u ‘kpf ’su f¡Mp PQ, OO¢ “¡ 
kdp„sf R>¡ A“¡ hsy®mp¡“¡ P A“¡ Qdp„ R>¡v$¡ R>¡. kprbs L$fp¡ 
L¡$, PQ = 2 OO¢.

  Al], AB A¡ b„“¡ hsy®mp¡“u kpdpÞe Æhp R>¡. Ap’u 
AB f OO¢ ’pe s’p OO¢ || PQ lp¡hp’u AB f PQ ’pe. 
Ap’u ) PAB = ) QAB = 90°. Apd, ) PAB A¡ O 
L¡$[ÞÖs hsy®m“p A^®hsy®mdp„ A„sN®s M|Zp¡ R>¡. Ap’u PB A¡ 
O L¡$[ÞÖs hsy®m“p¡ ìepk R>¡. s¡ S> fus¡ QB A¡ O¢ L¡$[ÞÖs 
hsy®m“p¡ ìepk R>¡. Ap’u O A¡ BP“y„ A“¡ O¢ A¡ BQ“y„ 
dÝetbvy$ R>¡.

  lh¡, D BPQdp„ O A“¡ O¢ A“y¾$d¡ BP A“¡ BQ“p dÝetbvy$ 
lp¡hp’u,

 dÝetbvy$ âd¡e dyS>b,

 OO¢ || PQ A“¡ OO¢ = 2
1 PQ

 \ PQ = 2 OO¢

19.  ApL©$rsdp„ AOB A¡ hsy®m“p¡ ìepk R>¡ A“¡ C, D, E 
A^®hsy®m“p„ L$p¡C ÓZ tbvy$Ap¡ R>¡. ) ACD + ) BED “y„ 
dp‘ ip¡^p¡.

 AD, AE, BD A“¡ BC Å¡X$p¡.

 Al], ) ACB = ) ADB = ) AEB = 90° 
 (A^®hsy®m“p M|Zp)

 lh¡, D DABdp„ ) ADB = 90° lp¡hp’u

 ) DAB + ) DBA = 90° ... ... (1)

 hmu, ) DAB = ) DCB A“¡ ) DBA = ) DEA 
 (A¡L$ S> h©ÑM„X$“p M|Zp)

 \ ) DCB + ) DEA = 90° ((1) ‘f’u)

 lh¡, ) ACD + ) BED

 = ) ACB + ) DCB + ) AEB + ) DEA

 = ) ACB + ) AEB + () DCB + ) DEA)

 = 90° + 90° + 90°

 = 270°

20.  ApL©$rsdp„ ) OAB = 30° A“¡ ) OCB = 57° R>¡. ) BOC 
A“¡ ) AOC ip¡^p¡.
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 D OCBdp„ OC = OB (rÓÄep)

 \ ) OBC = ) OCB

 \ ) OBC = 57°

 D OCBdp„

 ) BOC + ) OBC + ) OCB = 180°

 \ ) BOC + 57° + 57° = 180°

 \ ) BOC + 114° = 180°

 \ ) BOC = 66°

 D OABdp„, OA = OB (rÓÄep)

 \ ) OBA = ) OAB = 30°

 D OABdp„,

 ) AOB + ) OBA + ) OAB = 180°

 \ ) AOB + 30° + 30° = 180°

 \ ) AOB = 120°

 lh¡, ) AOC = ) AOB – ) BOC

 \ ) AOC = 120° – 66°

 \ ) AOC = 54°

õhpÝepe 9.4

1.  Å¡ hsy®m“u b¡ kdp“ ÆhpAp¡ A¡L$buÆ“¡ R>¡v$¡, sp¡ kprbs 

L$fp¡ L¡$ A¡L$ Æhp“p ÆhpM„X$, buÆ Æhp“p A“yê$‘ ÆhpM„X$“¡ 

kdp“ lp¡e R>¡.

  AB A“¡ CD A¡ P L¡$[ÞÖs hsy®m“u kdp“ ÆhpAp¡ R>¡ A“¡ 

s¡Ap¡ tbvy$ Odp„ R>¡v$¡ R>¡.

 PM f AB A“¡ PN f CD v$p¡fp¡.

 Ap’u M A¡ AB“y„ A“¡ N A¡ CD“y„ dÝetbvy$ ’pe.

 \ AM = BM = 2
1 AB A“¡ CN = DN = 2

1 CD

 hmu, AB = CD lp¡hp’u AM = DN A“¡ BM = CN

  lh¡, D PMO A“¡ D PNOdp„, ) M = ) N = 90°, 

PO = PO (kpdpÞe) A“¡ PM = PN (âd¡e 9.5), dpV¡$ 

L$pL$bp ifs A“ykpf D PMO @ D PNO

 \ OM = ON

 lh¡, AM = DN A“¡ OM = ON

 \ AM + OM = DN + ON

 \ AO = DO

 s¡ S> fus¡, BM = CN A“¡ OM = ON

 \ BM – OM = CN – ON

 \ BO = CO

 2.  Å¡ kdg„b QsyóL$p¡Z“u kdp„sf “ lp¡e s¡hu bpSy>Ap¡ kdp“ 
lp¡e, sp¡ kprbs L$fp¡ L¡$ s¡ Q¾$ue R>¡.

 kdg„b QsyóL$p¡Z ABCDdp„ AB N CD A“¡ BC = AD R>¡.

 Ap’u s¡“u kdp„sf bpSy>Ap¡ ‘f“p M|Zp kdp“ ’pe.

 A¡V$g¡ L¡$, ) A = ) B A“¡ ) C = ) D.

  lh¡, AB N CD“u R>¡qv$L$p AD Üpfp b“sp R>¡qv$L$p“u A¡L$ S> 
bpSy>“p A„s:L$p¡Z ‘|fL$ lp¡e.

 \ ) A + ) D = 180°

 \ ) A + ) C = 180° s’p ) B + ) D = 180°

 Ap’u ABCD Q¾$ue QsyóL$p¡Z R>¡.

3. ’u 14. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.
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l¡fp¡““y„ k|Ó
( HERON’S FORMULA )

10

õhpÝepe 10.1

 S>hpb : C. 1344 k¡du2

 DL¡$g :  Al], a = 56 k¡du, b = 60 k¡du, c = 52 k¡du

  lh¡,

  s = 
a + b + c

2  = 
56 + 60 + 52

2  = 
168

2  = 84 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = ( )( )( )84 84 56 84 60 84 52– – –  

  = 84 28 24 32× × ×  

  = 3 28 28 3 8 8 4× × × × × ×  

  = 3 28 8 2× × ×2 2 2 2  

  = 3 × 28 × 8 × 2 = 1344 k¡du2

 4.  ’u 6. f$v L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

 7.   rÓL$p¡Z“u bpSy>Ap¡“p„ dp‘ A“y¾$d¡ 35 k¡du, 54 k¡du A“¡ 

61 k¡du lp¡e, sp¡ s¡“p kp¥’u dp¡V$p h¡^“y„ dp‘ ......... .

 A. 16 5  k¡du   B. 10 5  k¡du

 C. 24 5  k¡du   D. 28 k¡du

 S>hpb : C. 24 5  k¡du

 DL¡$g :  Al], a = 35 k¡du, b = 54 k¡du A“¡ c = 61 k¡du

  lh¡,

  s = 
a + b + c

2  = 
35 + 54 + 61

2  = 
150

2  = 75 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = ( )( )( )75 75 35 75 54 75 61– – –  

  = 75 40 21 14× × ×  

  = 25 3 4 2 5 7 3 7 2× × × × × × × ×  

  = 5 × 3 × 2 × 2 × 7 × 5

  = 420 5  k¡du2

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 9hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  kdqÜbpSy> L$pV$L$p¡Z rÓL$p¡Z“y„ n¡Óam 8 k¡du2 R>¡. s¡“p L$Z®“u 

g„bpC ......... .

 A. 32  k¡du  B. 16  k¡du  C. 48  k¡du  D. 24  k¡du

 S>hpb : A. 32  k¡du

 DL¡$g :  L$pV$L$p¡Z D ABCdp„ ) B = 90° 

A“¡ AB = BC = a  k¡du

  D ABC“y„ n¡Óam

  = 1
2

 × AB × BC 

  \ 8 = 1
2

 × a × a  

  \ 16 = a2 

  \ a = 4 k¡du

  lh¡, L$Z® AC = AB BC2 2+  

   = 4 42 2+  

   = 16 16+  

   = 32  k¡du

 2.  kdbpSy> rÓL$p¡Z“u ‘qfrdrs 60 du R>¡. s¡“y„ n¡Óam ......... .

 A. 10 3  du2   B. 15 3  du2  

 C. 20 3  du2   D. 100 3  du2

 S>hpb : D. 100 3  du2

 DL¡$g :  kdbpSy> rÓL$p¡Z“u bpSy> a = 
‘qfrdrs

3
 = 

60
3

 = 20 du

  kdbpSy> rÓL$p¡Z“y„ n¡Óam = 4
3

 a2

   = 4
3

 × (20)2 

   = 100 3  du2

 3.  rÓL$p¡Z“u bpSy>Ap¡“u g„bpC 56 k¡du, 60 k¡du A“¡ 52 k¡du 
R>¡. s¡ rÓL$p¡Z“y„ n¡Óam ......... .

 A. 1322 k¡du2   B. 1311 k¡du2  
 C. 1344 k¡du2   D. 1392 k¡du2
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  rÓL$p¡Z“p¡ kp¥’u dp¡V$p¡ h¡^ kp¥’u “p“u bpSy> ‘f lp¡e.

  rÓL$p¡Z“y„ n¡Óam = 1
2

 × kp¥’u “p“p¡ ‘pep¡ 

 × kp¥’u dp¡V$p¡ h¡^

  \ 420 5 = 1
2

 × 35 × kp¥’u dp¡V$p¡ h¡^

  \ kp¥’u dp¡V$p¡ h¡^ = 35
420 5 2×

   = 24 5  k¡du

 8.  S>¡“p¡ ‘pep¡ 2 k¡du A“¡ kdp“ bpSy>Ap¡ ‘¥L$u A¡L$ bpSy>“u g„bpC 

4 k¡du lp¡e s¡hp kdqÜbpSy> rÓL$p¡Z“y„ n¡Óam ......... .

 A. 15  k¡du2   B. 2
15  k¡du2  

 C. 2 15  k¡du2   D. 4 15  k¡du2

 S>hpb : A. 15  k¡du2

 DL¡$g :  Al], a = 2 k¡du, b = 4 k¡du A“¡ c = 4 k¡du

  lh¡, s = 
a + b + c

2  = 
2 + 4 + 4

2

   = 
10
2  = 5 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = ( )( )( )5 5 2 5 4 5 4– – –  

  = 5 3 1 1× × ×  

  = 15  k¡du2

 9.  rÓL$p¡Zue bp¡X®$“u ^pf“p„ dp‘ 6 k¡du, 8 k¡du A“¡ 10 k¡du R>¡. 
9 ‘¥kp ârs k¡du2“p v$f¡ s¡“¡ f„N L$fhp“p¡ MQ® ......... .

 A. T 2.00  B. T 2.16  C. T 2.48  D. T 3.00

 S>hpb : B. T 2.16

 DL¡$g :  Al], a = 6 k¡du, b = 8 k¡du, c = 10 k¡du

  lh¡, s = 
a + b + c

2  = 
6 + 8 + 10

2

   = 
24
2  = 12 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = ( )( )( )12 12 6 12 8 12 10– – –  

  = 12 6 4 2× × ×  

  = 576

  = 24 k¡du2

  f„Nhp“p¡ Ly$g MQ® = (24 × 0.09) ê$r‘ep

  = T 2.16

õhpÝepe 10.2

  “uQ¡“p„ rh^p“p¡ kÐe R>¡ L¡$ AkÐe s¡ S>Zphp¡ A“¡ sdpfp 
S>hpb“u e’p’®sp QL$pkp¡ :

1.  ‘pep¡ 4 k¡du A“¡ KQpC 6 k¡du lp¡e s¡hp rÓL$p¡Z“y„ n¡Óam 
24 k¡du2 R>¡.

 S>hpb :  AkÐe, L$pfZ L¡$ 4 k¡du ‘pep¡ A“¡ 6 k¡du KQpC 

^fphsp rÓL$p¡Z“y„ n¡Óam 4 × 6
2  = 12 k¡du2 ’pe.

2.  S>¡dp„ AB = AC = 4 k¡du A“¡ ) A = 90° lp¡e s¡hp 
D ABC“y„ n¡Óam 8 k¡du2 R>¡.

 S>hpb :  kÐe, L$pfZ L¡$ ) A = 90° lp¡e s¡hp D ABC“y„

n¡Óam = 1
2

 × AB × AC = 1
2

 × 4 × 4 = 8 k¡du2 
’pe.

3.  S>¡“u ‘qfrdrs 11 k¡du A“¡ ‘pep¡ 5 k¡du lp¡e s¡hp kdqÜbpSy> 
rÓL$p¡Z“y„ n¡Óam 114

5  k¡du2 R>¡.

 S>hpb :  kÐe, L$pfZ L¡$ Al] s = 2
11 k¡du, a = 5 k¡du, 

  b = 3 k¡du A“¡ c = 3 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = 5 3 3– – –2
11

2
11

2
11

2
11

c c cm m m

  = × × ×2
11

2
1

2
5

2
5

  = 114
5  k¡du2

4.  S>¡“u v$f¡L$ bpSy> 8 k¡du lp¡e s¡hp kdbpSy> rÓL$p¡Z“y„ n¡Óam 

20 3  k¡du2 R>¡.

 S>hpb :  AkÐe, L$pfZ L¡$ 8 k¡du bpSy> ^fphsp kdbpSy> rÓL$p¡Z“y„ 

n¡Óam = 4
3

a2 = 4
3

(8)2 = 16 3  k¡du2 ’pe.

 5.  ’u 7. f$v L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

 8.  S>¡“u bpSy>Ap¡ 51 du, 37 du A“¡ 20 du lp¡e, s¡hu rÓL$p¡ZpL$pf 
S>du““¡ kd’m L$fhp“p¡ MQ®, L 3 ârs du2 g¡M¡ L 918 ’pe.

 S>hpb :  kÐe,  Al] a = 51 du, b = 37 du A“¡ c = 20 du

  lh¡, s = 
a + b + c

2  = 
51 + 37 + 20

2  = 
108

2  = 54 du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – )( – )( – )s s a s b s c

  = ( )( )( )54 54 51 54 37 54 20– – –  

  = 54 3 17 34× × ×  

  = 9 2 3 3 17 17 2× × × × × ×  
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  = 3 × 2 × 3 × 17

  = 306 du2

 lh¡, Ly$g MQ® = L (306 × 3) = L 918

 9.  A¡L$ rÓL$p¡Z“u bpSy>Ap¡ 11 k¡du, 12 k¡du A“¡ 13 k¡du 
Ap‘¡gu R>¡. 12 k¡du g„bpC“u bpSy>“p A“yê$‘ h¡^“u g„bpC 
Apif¡ 10.25 k¡du R>¡.

 S>hpb :  kÐe, Al] a = 11 k¡du, b = 12 k¡du A“¡ 
c = 13 k¡du

  lh¡, s = 
a + b + c

2

   = 
11 + 12 + 13

2
 

   = 
36
2

   = 18 k¡du

  rÓL$p¡Z“y„ n¡Óam 

  = ( – ) ( – ) ( – )s s a s b s c

  = ( – ) ( – ) ( – )18 18 11 18 12 18 13

  = 18 7 6 5# # #

  = 6 3 7 5# #  

  = 6 105  k¡du2

  hmu, rÓL$p¡Z“y„ n¡Óam = 1
2

 × ‘pep¡ × h¡^

  \ 6 105  = 1
2
 × 12 × h¡^

  \ h¡^ = 105

  \ h¡^ = 10.25 k¡du (Apif¡)

1.  A¡L$ rÓL$p¡ZpL$pf M¡sf“u bpSy>Ap¡ 50 du, 65 du A“¡ 65 du 

R>¡, sp¡ s¡dp„ L 7 ârs du2 g¡M¡ Opk DNpX$hp“p¡ MQ® ip¡^p¡.

  Al], a = 50 du, b = 65 du A“¡ c = 65 du.

 lh¡, s = 
a + b + c

2
 = 

50 + 65 + 65
2

 = 
180

2
 = 90 du

 rÓL$p¡ZpL$pf M¡sf“y„ n¡Óam

 = ( – ) ( – ) ( – )s s a s b s c

 = ( – ) ( – ) ( – )90 90 50 90 65 90 65

 = 90 40 25 25# # #

 = 3600 625#

 = 60 × 25

 = 1500 du2

 Opk DNpX$hp“p¡ MQ® ârs du2 L 7 R>¡.

 \ M¡sfdp„ Opk DNpX$hp“p¡ MQ® = L (1500 × 7)

  = L 10,500

 2.  A¡L$ a¹gpeAp¡hf“u rÓL$p¡ZpL$pf vu$hpgp¡“p¡ D‘ep¡N Ål¡fps dpV¡$ 

L$fhpdp„ Aph¡ R>¡. Ap vu$hpgp¡ ‘¥L$u“u A¡L$ vu$hpg“u bpSy>Ap¡ 

13 du, 14 du A“¡ 15 du R>¡. Ål¡fps ârs hj® L 2000 

ârs du2“p v$f¡ L$dpZu L$fu Ap‘¡ R>¡. A¡L$ L„$‘“u Ap vu$hpg 

6 drl“p dpV¡$ cpX¡$ fpM¡ R>¡, sp¡ s¡Z¡ L¡$V$gy„ cpXy„$ Q|L$hhy„ ‘X¡$?

  Al], a = 13 du, b = 14 du A“¡ c = 15 du.

 lh¡, s = 
a + b + c

2
 = 

13 + 14 + 15
2

 = 
42
2

 = 21 du

 rÓL$p¡ZpL$pf vu$hpg“y„ n¡Óam

 = ( – ) ( – ) ( – )s s a s b s c

 = ( ) ( ) ( )21 21 13 21 14 21 15– – –

 = 21 8 7 6# # #

 = 3 7 4 2 7 3 2# # # # # #

 = 3 × 7 × 2 × 2

 = 84 du2

 Ål¡fps“y„ cpXy$„ ârs hj® L 2000 ârs du2 R>¡.

 \ 84 du2 S>Áep“y„ 6 drl“p“y„ cpXy$„

 = L 84 × 2000 × 1
2

 = L 84,000 

 3.  kdbpSy> rÓL$p¡Z“p A„scp®Ndp„ Aph¡gp L$p¡C tbvy$’u ÓZ¡e 
bpSy> ‘f g„b v$p¡fhpdp„ Aph¡ R>¡. g„b“u g„bpCAp¡ 14 k¡du, 
10 k¡du A“¡ 6 k¡du R>¡. rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

  ̂ pfp¡ L¡$, kdbpSy> rÓL$p¡Z ABC“u v$f¡L$ bpSy>“u g„bpC 
a k¡du R>¡.

 \ kdbpSy> D ABC“y„ n¡Óam = 4
3

a2 k¡du2.

  rÓL$p¡Z“p A„scp®Ndp„ Aph¡g tbvy$ Pdp„’u v$p¡f¡gp g„b PL, 
PM A“¡ PN“u g„bpC A“y¾$d¡ 14 k¡du, 10 k¡du A“¡ 
6 k¡du R>¡.

 Al], PL ̂  AC, PM ̂  BC A“¡ PN ̂  AB R>¡.

õhpÝepe 10.3
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 D ABC“y„ n¡Óam =  D PAC“y„ n¡Óam + D PBC“y„ n¡Óam 
+ D PAB“y„ n¡Óam

  = 1
2
 × AC × 14  + 1

2
 × BC × 10

  + 1
2
 × AB × 6

  = 7a + 5a + 3a

(R AB = BC = AC = a)

  = 15a k¡du2

  Ap’u 4
3

a2 = 15a

 \ a = 15 × 
3
4

 \ a = 20 3  k¡du

 lh¡, D ABC“y„ n¡Óam = 15a

  = 15 × 20 3

  = 300 3  k¡du2

 4.  kdqÜbpSy> rÓL$p¡Z“u ‘qfrdrs 32 k¡du R>¡. kdp“ bpSy> A“¡ 
‘pep“p¡ NyZp¡Ñf 3 : 2 R>¡. rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

  ̂ pfp¡ L¡$, kdqÜbpSy> rÓL$p¡Z“u kdp“ bpSy>Ap¡ = a = b 
= 3x k¡du

 \ rÓL$p¡Z“p¡ ‘pep¡ = c = 2x k¡du

 rÓL$p¡Z“u ‘qfrdrs = a + b + c

 \ 32 = 3x + 3x + 2x

 \ 32 = 8x

 \ x = 4 k¡du

  Ap’u a = 3x = 12 k¡du, b = 3x = 12 k¡du A“¡ 
c = 2x = 8 k¡du.

 lh¡, s = 
a + b + c

2
 = 

12 + 12 + 8
2

 = 
32
2

 = 16 k¡du

 rÓL$p¡Z“y„ n¡Óam = ( – ) ( – ) ( – )s s a s b s c

  = ( ) ( ) ( )16 16 12 16 12 16 8– – –

  = 16 4 4 8# # #

  = 4 4 2 22 2 2# # #  = 32 2  k¡du2

 5.  A“¡ 6. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

7.  qÓL$p¡ZpL$pf M¡sf“u ‘qfrdrs 420 du A“¡ s¡“u bpSy>Ap¡“p¡ 
NyZp¡Ñf 6 : 7 : 8 R>¡. Ap rÓL$p¡ZpL$pf M¡sf“y„ n¡Óam ip¡^p¡.

 ^pfp¡ L¡$, rÓL$p¡ZpL$pf M¡sf“u bpSy>Ap¡

 a = 6x du, b = 7x du A“¡ c = 8x du R>¡.

 rÓL$p¡ZpL$pf M¡sf“u ‘qfrdrs = a + b + c

 \ 420 = 6x + 7x + 8x 

 \ 420 = 21x

 \ x = 20 du

 Ap’u a = 6x = 120 du, b = 7x = 140 du

 A“¡ c = 8x = 160 du ’pe.

 Al], s =
a b c

2
+ +

= 2
120 140 160+ +

= 2
420

= 210 du

 rÓL$p¡ZpL$pf M¡sf“y„ n¡Óam

 = ( ) ( ) ( )s s a s b s c– – –

 = ( ) ( ) ( )210 210 120 210 140 210 160– – –

 = 210 90 70 50× × ×  

 = 100 7 3 9 7 5× × × ×  = 2100 15  du2

 8.  ’u 10. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

õhpÝepe 10.4

 1. f$v L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“.

 2.  A¡L$ rÓL$p¡Z“u ‘qfrdrs 50 k¡du R>¡. rÓL$p¡Z“u A¡L$ bpSy> s¡“u 
“p“u bpSy> L$fsp„ 4 k¡du gp„bu A“¡ ÓuÆ bpSy>, “p“u bpSy>“p 
bdZp L$fsp„ 6 k¡du Ap¡R>u R>¡. sp¡ s¡ rÓL$p¡Z“y„ n¡Óam ip¡^p¡.

  ̂ pfp¡ L¡$, rÓL$p¡Z“u kp¥’u “p“u bpSy> = a = x k¡du. dpV¡$, buÆ 
bpSy> = b = (x + 4) k¡du A“¡ ÓuÆ bpSy> = c = (2x – 6) 
k¡du ’pe.

  rÓL$p¡Z“u ‘qfrdrs = a + b + c

 \ 50 = x + (x + 4) + (2x – 6)

 \ 50 = 4x – 2

 \ 52 = 4x

 \ x = 13 k¡du

 \ a = x = 13 k¡du, b = x + 4 = 17 k¡du A“¡

 c = 2x – 6 = 20 k¡du.

 A^®‘qfrdrs s = 2
50

 = 25 k¡du

 rÓL$p¡Z“y„ n¡Óam = ( )( )( )s s a s b s c– – –

  = ( ) ( )( )25 25 13 25 17 25 20– – –

  = 25 12 8 5# # #

  = 25 4 3 4 2 5# # # # #

  = 5 2 2 3 2 5# # # #

  = 20 30  k¡du2
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 3.  ’u 7. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

 8.  ApL©$rsdp„ v$ip®ìep âdpZ¡ 50 k¡du × 70 k¡du ‘qfdpZ“u 
g„bQp¡fk gpv$udp„ A¡L$ cps L$f¡gu R>¡. cpsdp„ 8 rÓL$p¡Z R>¡, 
v$f¡L$ bpSy> 26 k¡du, 17 k¡du A“¡ 25 k¡du R>¡. cps“y„ Ly$g 
n¡Óam ip¡^p¡ A“¡ gpv$u“u bpL$u“u S>Áep“y„ n¡Óam ip¡^p¡.

 g„bQp¡fk gpv$u“y„ n¡Óam = g„bpC × ‘lp¡mpC
   = 70 × 50
   = 3500 k¡du2

  cpsdp„“p 8 kdp“ rÓL$p¡Zp¡ ‘¥L$u v$f¡L$ rÓL$p¡Z dpV¡$ a = 26 k¡du, 
b = 17 k¡du A“¡ c = 25 k¡du.

 Al], s =
a b c

2
+ +

= 2
26 17 25+ +

= 2
68

= 34 k¡du

 v$f¡L$ rÓL$p¡Z“y„ n¡Óam

 = ( ) ( ) ( )s s a s b s c– – –

 = ( ) ( ) ( )34 34 26 34 17 34 25– – –

 = 34 8 17 9# # #

 = 2 17 2 4 17 9# # # # #

 = 17 2 2 32 2 2 2# # #

 = 17 × 2 × 2 × 3

 = 204 k¡du2

 Ap’u, 8 rÓL$p¡Z Üpfp b“su cps“y„ Ly$g n¡Óam = 8 × 204 

 = 1632 k¡du2

  gpv$u“u bpL$u“u S>Áep“y„ n¡Óam = 3500 – 1632

   = 1868 k¡du2
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‘©óW$am A“¡ O“am
( SURFACE AREAS AND VOLUMES )

11

õhpÝepe 11.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 

rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 10hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  A¡L$ Np¡mp“u rÓÄep 2r R>¡, sp¡ s¡“y„ O“am ......... .

 A. 3
4

pr3  B. 4pr3  C. 
r

3
8 3r

  D. 3
32

pr3

 S>hpb : D. 3
32

pr3

 DL¡$g :  Al], Np¡mp“u rÓÄep R = 2r

  Np¡mp“y„ O“am = 3
4

pR3

   = 3
4

p  (2r)3

   = 3
4

p  (8r3)

   = 3
32

pr3

 2.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“.

 3.  A¡L$ i„Ly$“u KQpC 8.4 k¡du A“¡ ‘pep“u rÓÄep 2.1 k¡du 

R>¡. s¡“¡ ‘uNpmu“¡ Np¡mpdp„ ê$‘p„sqfs L$fhpdp„ Aph¡ R>¡. s¡ 

Np¡mp“u rÓÄep ......... .

 A. 4.2 k¡du  B. 2.1 k¡du  C. 2.4 k¡du  D. 1.6 k¡du

 S>hpb : B. 2.1 k¡du

 DL¡$g :  i„Ly $“u KQpC h = 8.4 k¡du, i„Ly $“u rÓÄep 

r = 2.1 k¡du A“¡ Np¡mp“u rÓÄep = R g¡sp„,

  Np¡mp“y„ O“am = i„Ly$“y„ O“am

  \ 3
4

pR3 = 3
1

pr2h

  \ 3
4

R3 = 3
1

 × 2.1 × 2.1 × 8.4

  \ R3 = 
. . .

3 4
2 1 2 1 8 4 3

#

# # #

  \ R3 = 2.1 × 2.1 × 2.1

  \ R = 2.1 k¡du

4.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“.

 5.  S>¡“u rÓÄep 
r

2  A“¡ rse®L$ KQpC 2l lp¡e A¡hp i„Ly$“u 

k‘pV$u“y„ Ly$g n¡Óam ......... .

 A. 2pr (l + r) B. pr l r
4+c m   

 C. pr (l + r) D. 2prh

 S>hpb : B. pr l r
4+c m

 DL¡$g :  i„Ly$“u rÓÄep R = 
r

2  A“¡ rse®L$ KQpC L = 2l.

  i„Ly$“u Ly$g k‘pV$u“y„ n¡Óam = pR (L + R)

   = p
r

2
l2 r

2+c m

   = pr l r
4+c m

 6.  ’u 9.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

10.  A^®Np¡mpL$pf aºÁNpdp„ lhp cfsp„ s¡“u rÓÄep 6 k¡du’u

h^u“¡ 12 k¡du ’pe R>¡, sp¡ b„“¡ qL$õkpdp„ aºÁNp“u h¾$k‘pV$u“p 

n¡Óam“p¡ NyZp¡Ñf ......... .

 A. 1 : 4  B. 1 : 3  C. 2 : 3  D. 2 : 1

 S>hpb : A. 1 : 4

 DL¡$g :  A^®Np¡mpL$pf aºÁNp“u â’d rÓÄep r1 = 6 k¡du A“¡ 

qÜsue rÓÄep r2 = 12 k¡du. 

   b„“¡ qL$õkpdp„ A^®Np¡mpL$pf aºÁNp“u h¾$k‘pV$u“p 

n¡Óam“p¡ NyZp¡Ñf 

  = 
r

r

2

2

2
2
1
2

r

r

  = 
( )

( )

12

6
2

2

  = 144
36  

  = 4
1  = 1 : 4
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“uQ¡“p ‘¥L$u âÐe¡L$ rh^p“ kÐe R>¡ L¡$ AkÐe s¡ S>Zphp¡ A“¡ 

sdpfp S>hpb“u e’p’®sp QL$pkp¡.

 1.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“.

 2.  Å¡ g„bh©Ñue i„Ly$“u rÓÄep AX$^u A“¡ KQpC bdZu L$fuA¡, 

sp¡ s¡“y„ O“am bv$gpsy„ “’u.

 S>hpb :  AkÐe, L$pfZ L¡$ – d|m i„Ly$“u rÓÄep = r A“¡ 

KQpC = h Äepf¡ “hp i„Ly$“u rÓÄep = r
2  A“¡ 

KQpC = 2h g¡sp„,

  “hp i„Ly$“y„ O“am = 3
1 p r

2

2
c m  (2h)

   = 3
1 p r

4

2
d n  (2h)

   = 2
1  × 3

1 pr2h

   = 2
1  × d|m i„Ly$“y„ O“am

 3.  A¡L$ g„bh©Ñue i„Ly$dp„ KQpC, rÓÄep A“¡ rse®L$ KQpC l„d¡ip„ 

L$pV$L$p¡Z rÓL$p¡Z“u bpSy>Ap¡ “ lp¡C iL¡$.

 S>hpb :  AkÐe, L$pfZ L¡$ i„Ly$dp„ KQpC (h), rÓÄep (r) A“¡ 

rse®L$ KQpC (l) l„d¡ip„ L$pV$L$p¡Z rÓL$p¡Z“u bpSy>Ap¡ 

lp¡e, S>¡dp„ l A¡ L$Z® ’pe, A¡V$g¡ L¡$ l2 = r2 + h2.

 4.  ’u 10.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

õhpÝepe 11.2

õhpÝepe 11.3

 1.  A“¡ 2.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

 3.  4.2 k¡du ìepk“p O“ Np¡mpL$pf v$X$p“¡ ‘pZudp„ k„‘|Z®‘Z¡ 

XybpX$sp„, s¡Z¡ Mk¡X¡$gp ‘pZu“p¡ S>Õ’p¡ ip¡^p¡.

 Np¡mpL$pf v$X$p“u rÓÄep r = 
ìepk

2
 = 

.
2
4 2

 = 2.1 k¡du

 Np¡mpL$pf v$X$p“¡ ‘pZudp„ k„‘|Z®‘Z¡ Xy$bpX$sp„

 s¡Z¡ Mk¡X¡$gp ‘pZu“p¡ S>Õ’p¡ 

 = Np¡mp“y„ O“am

 = 3
4

pr3

 = 3
4

× 7
22

× 2.1 × 2.1 × 2.1 = 38.808 k¡du3

 4.  A¡L$ i„Ly$ ApL$pf“p s„by“u KQpC 3.5 du A“¡ ‘pep“u rÓÄep 

12 du R>¡. Aphp s„by“¡ b“phhp L¡$V$gp Qp¡fk duV$f spX$‘Óu 

Å¡CA¡?

  i„Ly$ ApL$pf“p s„by“u rÓÄep r = 12 du A“¡ KQpC 

h = 3.5 du.

 lh¡, rse®L$ KQpC l = r h2 2+

   = .12 3 52 2+

   = .144 12 25+

   = .156 25

   = ( . )12 5 2

   = 12.5 du

 lh¡, s„by b“phhp Å¡X$su spX$‘Óu“y„ n¡Óam

 = i„Ly$“u h¾$k‘pV$u“y„ n¡Óam

 = prl

 = 7
22

× 12 × 12.5

 = 471.43 du2

 “p¢^ : Å¡ p  “u qL„$ds 3.14 gCA¡, sp¡ S>hpb 471 du2 dm¡.

 5.  A¡L$ S> ^psy“p b“¡gp b¡ “½$f Np¡mpAp¡“p„ hS>“ A“y¾$d¡ 

5920 N°pd A“¡ 740 N°pd R>¡. Å¡ “p“p Np¡mp“p¡ ìepk 

5 k¡du lp¡e, sp¡ dp¡V$p Np¡mp“u rÓÄep ip¡^p¡.

 ^pfp¡ L¡$, dp¡V$p Np¡mp“u rÓÄep = r1 k¡du A“¡

 “p“p Np¡mp“u rÓÄep = r2 = 
ìepk

2
 = 2

5
 = 2.5 k¡du

  b¡ Np¡mp“p hS>““p¡ NyZp¡Ñf s¡ s¡d“p O“am“p NyZp¡Ñf 

S>¡V$gp¡ S> ’pe.

 \ b¡ Np¡mp“p O“am“p¡ NyZp¡Ñf = 740
5920

 \ 
r

r

3

4
2
3

3

4
1
3

r

r
 = 74

592

 \ 
( . )

r

2 5 3
1
3

 = 8

 \ r1
3 = (2)3 × (2.5)3

 \ r1 = 2 × 2.5

 \ r1 = 5 k¡du

 6.  ’u 8.  fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

 9.  A¡L$ vy$L$p“v$pf ‘pk¡ 5 k¡du rÓÄep“p¡ Np¡mpL$pf gpXy$ R>¡. A¡L$ 

kdp“ hõsy“p 2.5 k¡du rÓÄep“p Aphp L¡$V$gp gpXy b“phu 

iL$pe?

 ^pfp¡ L¡$, 2.5 k¡du rÓÄephpmp n gpXy$ b“phu iL$pe.
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 Ap’u 2.5 k¡du rÓÄephpmp n gpXy$“„y O“am

 = 5 k¡du rÓÄephpmp A¡L$ gpXy$“„y O“am

 \ n × 3
4

p  (2.5)3 = 3
4

p  (5)3

 \ n = 
( . )

( )

2 5

5
3

3

 \ n = 
. . .2 5 2 5 2 5
5 5 5
# #

# #

 \ n = 2 × 2 × 2  \ n = 8

 Apd, 2.5 k¡du rÓÄephpmp 8 gpXy$ b“phu iL$pe.

10.  6 k¡du, 8 k¡du A“¡ 10 k¡du bpSy>Ap¡hpmp L$pV$L$p¡Z rÓL$p¡Z“¡ 

8 k¡du bpSy> sfa’u c°dZ L$fphhpdp„ Aph¡ R>¡. s¡’u b“su 

ApL©$rs“u h¾$k‘pV$u“y„ n¡Óam A“¡ O“am ip¡^p¡.

  Ap‘¡g rÓL$p¡Z“¡ 8 k¡du bpSy> sfa’u c°dZ L$fphhpdp„ Aph¡ 

sp¡ Ap‘Z“¡ i„Ly$ dm¡, S>¡dp„ KQpC h = 8 k¡du, rÓÄep 

r = 6 k¡du A“¡ rse®L$ KQpC = 10 k¡du ’pe.

 b“sp i„Ly$“u h¾$k‘pV$u“y„ n¡Óãm = p rl

  = 7
22  × 6 × 10

  = 188.57 k¡du2 

 b“sp i„Ly$“y„ O“am = 3
1 p r2h

  = 3
1  × 7

22  × 6 × 6 × 8

  = 301.71 k¡du3

õhpÝepe 11.4

1. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“.

 2.  A¡L$ A^®hsy®mpL$pf ^psy“p ‘sfp“p¡ ìepk 28 k¡du R>¡. s¡“¡ 

hpmu“¡ Myëgp¡ i„Ly$ ApL$pf L$‘ b“phhpdp„ Aph¡ R>¡. Ap L$‘“u 

ndsp ip¡^p¡.

  A^®hsy®mpL$pf ‘sfp“u rÓÄep r = ìepk
2

 = 2
28 = 14 k¡du

 A^®hsy®mpL$pf ‘sfp“p¡ ‘qfO = p r = 7
22 × 14 = 44 k¡du

  lh¡ A^®hsy®mpL$pf ‘sfpdp„’u i„Ly$ b“phhpdp„ Aph¡, sp¡ i„Ly$“u 

rse®L$ KQpC l = ‘sfp“u rÓÄep = 14 k¡du A“¡ i„Ly$“p 

‘pep“p¡ ‘qfO = ‘sfp“p¡ ‘qfO = 44 k¡du 

 i„Ly$“p ‘pep“p¡ ‘qfO = 2p r

 \ 44 = 2 × 7
22 × r

 \ r = 7 k¡du

 lh¡, i„Ly$ dpV¡$, l2 = r2 + h2

 \ h = l r–2 2

  = 14 7–2 2

  = 196 49–  = 147  = 12.12 k¡du

 b“sp i„Ly$“y„ O“am = 3
1 p r2h

  = 3
1  × 7

22  × 7 × 7 ×12.12

  = 622.16 k¡du3

 Apd, b“phhpdp„ Aph¡g L$‘“u ndsp 622.16 k¡du3 ’pe.

 3.  5 du rÓÄep“p¡ i„Ly$ ApL$pf“p¡ s„by, 165 du2 n¡Óamhpmp 

L$p‘X$dp„’u b“phhpdp„ Apìep¡ R>¡,

 ( 1 )  Å¡ A¡L$ rhÛp’}, S>du“ ‘f kf¡fpi 7
5  du2 S>Áep fp¡L¡$, 

sp¡ Ap s„bydp„ L¡$V$gp rhÛp’}Ap¡ b¡ku iL¡$?

 ( 2 )  Ap i„Ly$“y„ O“am ip¡^p¡.

  i„Ly$ ApL$pf“p s„by“u rÓÄep r = 5 du.

  \ i„Ly$“p ‘pep“y„ n¡Óam = p r2

  = 7
22 × 5 × 5

  = 7
22 25#  du2

 ( 1 ) rhÛp’}Ap¡ i„Ly$“p ‘pep“u S>Áepdp„ b¡k¡.

  7
5 du2 S>Áepdp„ b¡ksp rhÛp’}“u k„¿ep = 1 

  \ 7
22 25# du2 S>Áepdp„ b¡ksp rhÛp’}Ap¡“u k„¿ep

  = 
7
5

7
22 25#

d

d n

n

 = 5
22 25#

 = 110

  Apd, s„bydp„ 110 rhÛp’}Ap¡ b¡ku iL¡$. 

 ( 2 )  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = h‘fpe¡g L$p‘X$“y„ n¡Óam 

= 165 du2

  i„Ly$“u h¾$k‘pV$u“y„ n¡Óam = p rl

  \ 165 = 7
22 × 5 × l

  \ l = 22 5
165 7

#

#

  \ l = 10.5 du

  lh¡, l2 = r2 + h2

  \ (10.5)2 = (5)2 + h2
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  \ h2 = (10.5)2 – (5)2

   = 110.25 – 25

   = 85.25

  \ h = .85 25  = 9.23 du (Apif¡)

  i„Ly$“y„ O“am = 3
1 p r2h

   = 3
1 × 7

22 × 5 × 5 × 9.23

   = 241.7 du3 (Apif¡)

 4.  A¡L$ L$pfMp“p dpV¡$“y„ ‘pZu A¡L$ 14 du A„v$f“p ìepkhpmu 

A^®Np¡mpL$pf V$p„L$udp„ cf¡gy„ R>¡. V$p„L$udp„ 50 qL$gp¡rgV$f ‘pZu 

cf¡gy„ R>¡. V$p„L$u“u ndsp S>¡V$gy„ ‘pZu s¡dp„ cfhpdp„ Aph¡ R>¡. 

V$p„L$udp„ cfhpdp„ Aph¡gp ‘pZu“y„ O“am ip¡^p¡.

  A^®Np¡mpL$pf V$p„L$u“u rÓÄep r = ìepk
2

 = 2
14 = 7 du

 A^®Np¡mpL$pf V$p„L$u“u ndsp = 3
2 p r3

  = 3
2 × 7

22 × 7 × 7 × 7

  = 718 3
2  du3

  = 718.67 du3

 V$p„L$udp„ fl¡g ‘pZu“y„ O“am = 50 qL$gp¡rgV$f

  = 50 du3

 Ap’u cfhpdp„ Aph¡g ‘pZu“y„ O“am

 = 718.67 du3 – 50 du3 = 668.67 du3

 5.  b¡ Np¡mpAp¡“p O“am“p¡ NyZp¡Ñf 64 : 27 R>¡. s¡d“u 

h¾$k‘pV$u“p„ n¡Óam“p¡ NyZp¡Ñf ip¡^p¡.

  ̂ pfp¡ L¡$, Ap‘¡g b¡ Np¡mpAp¡“u rÓÄepAp¡ A“y¾$d¡ r1 A“¡ 

r2, h¾$k‘pV$u“p„ n¡Óamp¡ A“y¾$d¡ A1 A“¡ A2 s’p O“amp¡ 

A“y¾$d¡ V1 A“¡ V2 R>¡. 

 Ap’u V1 : V2 = 64 : 27

 \ V
V

2

1  = 27
64

 \ 
r

r

3
4

2
3

3
4

1
3

r

r
 = 27

64

 \ r
r 3

2

1
e o  = 3

4 3
c m

 \ r
r

2

1  = 3
4

 \ 
r

r

2
2
1
2

 = 9
16

 \ 
r

r

4

4

2
2
1
2

r

r
 = 9

16

 \ A
A

2

1  = 9
16

 \ A1 : A2 = 16 : 9

  Apd, Ap‘¡g Np¡mpAp¡“u h¾$k‘pV$u“p„ n¡Óam“p¡ NyZp¡Ñf 

16 : 9 R>¡.

6. ’u 8. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.
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Ap„L$X$pipõÓ
( STATISTICS )

12

õhpÝepe 12.1

rh^p“ kÐe b“¡ s¡ fus¡ Ap‘¡gp Qpf rhL$ë‘p¡dp„’u ep¡Áe 
rhL$ë‘ ‘k„v$ L$fu ¾$dp„L$ 1’u 30hpmp âï“p¡“u Mpgu S>Áep ‘|fp¡ :

 1.  hN® 90 – 120“u dÝeqL„$ds ......... R>¡.
 A. 90  B. 105  C. 115  D. 120

 S>hpb : B. 105

 DL¡$g : dÝeqL„$ds = 
A^:kudp + EÝh®kudp

2

   = 
90 + 120

2
 = 

210
2

 = 105

 2. ’u 9. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

10.  “uQ¡“y„ Aph©rÑ-rhsfZ v$ip®hhp A¡L$ õs„cpg¡M v$p¡fhp¡ R>¡ :

hNp£ 5 – 10 10 – 15 15 – 25 25 – 45 45 – 75

Aph©rÑ 6 12 10 8 15

 hN® 25 – 45“u kâdpZ Aph©rÑ ......... R>¡.
 A. 6  B. 5  C. 3  D. 2

 S>hpb : D. 2

 DL¡$g : hN® 25 – 45“u kâdpZ Aph©rÑ

  = 8
20

 × 5

  = 2

11.  ’u 21. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

22.  kss Aph©rÑ-rhsfZ“p¡ Aph©rÑ blºL$p¡Z v$p¡fhp dpV¡$ Ap‘Z¡ 
A“yê$‘ hNp£“u Aph©rÑ“p„ tbvy$Ap¡ y-An ‘f gCA¡ R>uA¡ 
A“¡ x-An ‘f ......... gCiy„.

 A. hNp£“u EÝh®kudp B. hNp£“u A^:kudp
 C. hNp£“u dÝeqL„$ds D. ApNm“p hN®“u EÝh®kudp

 S>hpb : C. hNp£“u dÝeqL„$ds

23.  ’u 30. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

õhpÝepe 12.2

 1.  Aph©rÑ-rhsfZ :

NyZ 0 – 20 20 – 40 40 – 60 60 – 100

rhÛp’}Ap¡“u 
k„¿ep

10 15 20 25

 s¡“p dpV¡$ Apg¡MpÐdL$ fS|>Aps “uQ¡ âdpZ¡ R>¡ :

 

 sd¡ rhQpfp¡ R>p¡ L¡$ Ap fS|>Aps kÐe R>¡? ip dpV¡$?

  “p, Ap fS|>Aps kÐe “’u. Al] hN®g„bpC A“y¾$d¡ 20, 

20, 20 A“¡ 40 R>¡. A„rsd hN®“u hN®g„bpC Akdp“ 

lp¡hp’u Al] kâdpZ Aph©rÑAp¡“p¡ D‘ep¡N L$fhp¡ ‘X¡$. kâdpZ 

Aph©rÑ dyS>b R>¡ëgp hN®“u Aph©rÑ 12.5 25
40

 × 20  g¡hu 

Å¡CA¡.

 2.  ’u 4. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

5.  õs„cpg¡Mdp„, âÐe¡L$ g„bQp¡fk“y„ n¡Óam A“yê$‘ hN®“u 

hN®g„bpC“p kâdpZdp„ R>¡ A¡d L$l¡hy„ kÐe R>¡? Å¡ “p, sp¡ 

rh^p““¡ ‘qfhrs®s L$fu kÐe rh^p“ d¡mhp¡.

  “p. õs„cpg¡Mdp„ âÐe¡L$ g„bQp¡fk“y„ n¡Óam A“yê$‘ hN®“u 

kâdpZ Aph©rÑ“p kdâdpZdp„ Å¡CA¡.

 6.  ’u 10. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.
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õhpÝepe 12.3

 1.  ’u 5. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

6.  A¡L$ drl“pdp„ A¡L$ Ly$Vy„$b“p MQ®“u rhNsp¡ “uQ¡ Ap‘u R>¡ :

rhcpN Mp¡fpL$ rinZ L$‘X$p„ Of“y„ cpXy„$ AÞe MQ® bQs

MQ® (L dp„) 4000 2500 1000 3500 2500 1500

 D‘f“u dprlsu fS|> L$fsp¡ g„bpg¡M v$p¡fp¡.
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7.  A¡L$ v$¡i“p ‘p„Q hj®“p kdeNpmp(2002 – 2006)dp„ rinZ ‘pR>m L$f¡gp¡ MQ® L$fp¡X$ ê$r‘epdp„ “uQ¡ Ap‘¡gp¡ R>¡ :

âp’rdL$ rinZ

dpÝerdL$ rinZ

DÃQ rinZ

rinL$“u spgud

kpdprS>L$ rinZ

AÞe i¥nrZL$ L$pe®¾$dp¡

kp„õL©$rsL$ L$pe®¾$dp¡

sL¹$r“L$u rinZ

240

120

190

20

10

115

25

125

 D‘f“u dprlsu“u fS|>Aps g„bpg¡M Üpfp L$fp¡.
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8.  ‘yõsL$“p A¡L$ ‘p“pdp„ kpdpÞe fus¡ h^y hMs D‘ep¡N ’sp Anfp¡ a, e, i, o, r, t, u“u Aph©rÑ “uQ¡“p L$p¡óV$L$dp„ Ap‘u R>¡ :

Anf a e i o r t u

Aph©rÑ 75 125 80 70 80 95 75

 D‘f“u dprlsu“u fS|>Aps g„bpg¡M Üpfp L$fp¡.
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 9.  ’u 14. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.

15.  ApL©$rs“p¡ õs„cpg¡M A¡L$ L$pfMp“p“p L$pdv$pfp¡“y„ v$¥r“L$ h¡s“ 
v$ip®h¡ R>¡. s¡“p Aph©rÑ-rhsfZ L$p¡óV$L$“u fQ“p L$fp¡.

h¡s“
(ê$r‘epdp„)

hN®

L$pdv$pfp¡“u k„¿ep
Aph©rÑ

150 – 200
200 – 250
250 – 300
300 – 350 
350 – 400

 50
 30
 35
 20
 10

Ly$g 145

16.  ’u 20. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.
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õhpÝepe 12.4

 1.  A“¡ 2. fv$ L$f¡g Aæepk¾$d“p dyØp Ap^pqfs âï“p¡.
3.  “uQ¡“p rhsfZ“p¡ õs„cpg¡M v$p¡fp¡ :

KQpC (k¡dudp„) rhÛp’}Ap¡“u k„¿ep

150 – 153
153 – 156
156 – 159
159 – 162
162 – 165 
165 – 168

 7
 8
14
10
 6
 5
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

4.  “uQ¡“p hN}L©$s Aph©rÑ-rhsfZ“u fS|>Aps L$fsp¡ õs„cpg¡M 
v$p¡fp¡ :

Jdf (hj®dp„) rinL$“u k„¿ep

20 – 24
25 – 29
30 – 34
35 – 39
40 – 44
45 – 49
50 – 54

10
28
32
48
50
35
12

  hNp£“¡ kss b“phsp “uQ¡ âdpZ¡“y„ Aph©rÑ-rhsfZ L$p¡óV$L$ 
dm¡ :

Jdf (hj®dp„) rinL$“u k„¿ep

19.5 – 24.5
24.5 – 29.5
29.5 – 34.5
34.5 – 39.5
39.5 – 44.5
44.5 – 49.5
49.5 – 54.5

10
28
32
48
50
35
12



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
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5.  A¡L$ R>p¡X$“p„ 62 ‘p„v$X$p„“u g„bpC rdrgduV$fdp„ dp‘u A“¡ s¡ 
dprlsu “uQ¡“p L$p¡óV$L$dp„ fS|> L$fu R>¡ s¡ ‘f’u dprlsu v$ip®hsp¡ 
õs„cpg¡M v$p¡fp¡ :

g„bpC (rdrgduV$fdp„) ‘p„v$X$p„“u k„¿ep

118 – 126
127 – 135
136 – 144
145 – 153
154 – 162
163 – 171
172 – 180

 8
10
12
17
 7
 5
 3

  hNp£“¡ kss b“phsp “uQ¡ âdpZ¡“y„ Aph©rÑ-rhsfZ L$p¡óV$L$ 
dm¡ :

g„bpC (rdrgduV$fdp„) ‘p„v$X$p„“u k„¿ep

117.5 – 126.5
126.5 – 135.5
135.5 – 144.5
144.5 – 153.5
153.5 – 162.5
162.5 – 171.5
171.5 – 180.5

 8
10
12
17
 7
 5
 3
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
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7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7

 6.  A¡L$ hN®“p 80 rhÛp’}Ap¡A¡ 100 NyZdp„’u d¡mh¡gp NyZ 
“uQ¡ Apàep R>¡, s¡ ‘f’u dprlsu“u fS|>Aps L$fsp¡ õs„cpg¡M 
v$p¡fp¡ :

NyZ rhÛp’}Ap¡“u k„¿ep

10 – 20
20 – 30
30 – 50
50 – 70
70 – 100

 6
17
15
16
26

NyZ
rhÛp’}Ap¡“u

k„¿ep
hN®g„bpC g„bQp¡fk“u g„bpC

10 – 20

20 – 30

30 – 50

50 – 70

 70 – 100

6

17

15

16

26

10

10

20

20

30

10
6

 × 10 = 6

10
17

 × 10 = 17

20
15

 × 10 = 7.5

20
16

 × 10 = 8

30
26

 × 10  =  8.67



7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
7
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 7.  ̂ p¡fudpN® ‘f“p A¡L$ Qp¡½$k õ’m ApNm’u ‘kpf ’su 
dp¡V$fL$pf“u TX$‘ “uQ¡“p Aph©rÑ-rhsfZ L$p¡óV$L$dp„ bsphu 
R>¡. s¡ ‘f’u dprlsu“u fS|>Aps L$fsp¡ õs„cpg¡M A“¡ Aph©rÑ 
blºL$p¡Z v$p¡fp¡ :

hN® (qL$du / L$gpL$) Aph©rÑ

30 – 40
40 – 50
50 – 60
60 – 70
70 – 80
80 – 90
90 – 100

 3
 6
25
65
50
28
14

hN®
(qL$du / L$gpL$)

dÝetL$ds Aph©rÑ

30 – 40

40 – 50

50 – 60

60 – 70

70 – 80

80 – 90

 90 – 100

35

45

55

65

75

85

95

3

6

25

65

50

28

14
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8.  âï“ 7“p¡ k„v$c® gp¡ :
  õs„cpg¡M v$p¡ep® rkhpe D‘f“u dprlsu ‘f’u Aph©rÑ blºL$p¡Z v$p¡fp¡.
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9.  A¡L$ ^p¡fZ“p b¡ hNp£ A A“¡ B“p rhÛp’}Ap¡A¡ d¡mh¡gp NyZ“y„ rhsfZ “uQ¡“p L$p¡óV$L$dp„ Apàey„ R>¡ :

hN® A hN® B

NyZ Aph©rÑ NyZ Aph©rÑ
 0 – 15
15 – 30
30 – 45
45 – 60
60 – 75
75 – 90

5
12
28
30
35
13

 0 – 15
15 – 30
30 – 45
45 – 60
60 – 75
75 – 90

3
16
25
27
40
10

b„“¡ hN®“p rhÛp’}Ap¡“p NyZ“u fS|>Aps L$fsp¡ Aph©rÑ blºL$p¡Z A¡L$ S> Apg¡M‘Ó ‘f v$p¡fp¡ A“¡ s¡ ‘f’u sd¡ iy„ Ahgp¡L$“ L$fip¡?

NyZ dÝetL$ds hN® A Aph©rÑ hN® B Aph©rÑ
 0 – 15
15 – 30
30 – 45
45 – 60
60 – 75
75 – 90

7.5
22.5
37.5
52.5
67.5
82.5

5
12
28
30
35
13

3
16
25
27
40
10

  b„“¡ blºL$p¡Z“p n¡Óam gNcN kdp“ lp¡hp’u b„“¡ hN®“p rhÛp’}Ap¡“y„ õsf gNcN kdp“ R>¡.

10. ’u 12. fv$ L$f¡g Aæepk¾d“p dyØp Ap^pqfs âï“p¡.
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