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1 cwîfS« 

rh®òfS«

�� A cl‹ B -¡fhd fh®Oáa‹ bgU¡fiy A× B = {(a,b) mid¤J a ∈ A,  b ∈ B} vd 

tiuaW¡fyh«.

�� A-ÈUªJ B-¡fhd cwî R MdJ, AB-Æ‹ c£fzkhF«. mjhtJ, R⊆ A× B .

�� X ÈUªJ Y ¡fhd cwî f-š x›bthU x ∈X ¡F« xnu xU y ∈Y c©L vÅš, mij rh®ò 

v‹»nwh«.

�� xU rh®ig¥ ã‹tUkhW F¿¥ãlyh«

	 (i)	 m«ò¡ F¿gl« 	 (ii)	 m£ltiz Kiw

	 (iii)	 tÇir¢ nrhofË‹ fz«	 (iv)	 tiugl Kiw

�� áy tifahd rh®òfshtd

	 (i)	 x‹W¡bfh‹whd rh®ò	 (ii)	 nkš rh®ò

	 (iii)	 gyt‰¿ÈUªJ x‹W¡fhd rh®ò	 (iv)	 c£rh®ò	 (iv)	 tiugl Kiw

�� rkÅ¢ rh®ò f(x) = x.

�� jiyÑœ¢ rh®ò f (x) = 
1
x

�� kh¿È¢ rh®ò f (x) = c.

�� neÇa¢ rh®ò f (x) = ax + b, a ≠ 0.

�� ïU¥go¢ rh®ò f(x) = ax2 + bx + c, a ≠ 0.

�� K¥go¢ rh®ò (fd¢rh®ò) f(x) = ax3 + bx2 + cx + d, a ≠ 0.

�� A, B k‰W« C M»ait _‹W bt‰¿šyh fz§fŸ, f : A → B , g : B → C

	 M»ait ïu©L rh®òfŸ vÅš, g o f : A → C v‹w f k‰W« g rh®òfË‹ nr®¥ig  
gof (x) = g(f(x)) (mid¤J x ∈A) vd tiuaW¡fyh«.

�� f, g M»ait VnjD« ïU rh®òfŸ vÅš, bghJthf f o g ≠ g o f.

�� f, g k‰W« h VnjD« _‹W rh®òfŸ vÅš f o (g o h) = (f o g) o h.

1

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

m
¤
â
a
ha

«
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2  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

gÆ‰á 1.1

1.	 ã‹tUtdt‰¿‰F A × B, A × A k‰W«  
B ×A I¡ fh©f.

	 (i)	 A = {2,−2,3} k‰W«  B ={1,−4}  
(ii) A= B ={p, q} 

	 (iii) A= {m, n} ; B = ϕ� [ãoV - 1; FRT - 2022]

Ô®î.	 (i) 	 A	 =	 {2, –2, 3}, B = {1, –4}
			  A × B	 =	� {(2, 1), (2, –4), (–2, 1), (–2, –4), 

� (3, 1), (3, –4)}
			  A × A	 =	� {(2, 2), (2, –2), (2, 3), (–2, 2), 

(–2, –2), (–2, 3), (3, 2), (3, –2), 
� (3, 3)}

			  B × A	 =	� {(1, 2), (1, –2), (1, 3), (–4, 2),  
� (–4, –2), (–4, 3)}

	 (ii)	 A = B	 =	 {(p, q)
			  A × B	 =	 {(p, p), (p, q), (q, p), (q, q)}
			  A × A	 =	 {(p, p), (p, q), (q, p), (q, q)}	
			  B × A	 =	 {(p, p), (p, q), (q, p), (q, q)}	
	 (iii)	 A	 =	 {m,n}; B = ϕ
			  A × B	 =	 { }
			  A × A	 =	 {(m,m), (m,n), (n, m), (n, n)}
			  B × A	 = 	{   }
2.	 A = {1, 2, 3}, k‰W« B = {x | x v‹gJ 10-I 

Él¢ á¿a gfh v©} vÅš, A × B k‰W«  
B × A M»at‰iw¡ fh©f.� [nk - 2022]

Ô®î.	                A	 =	 {1, 2, 3}, B = {2, 3, 5, 7}
			  A × B	 =	 {�(1, 2), (1, 3), (1, 5), (1, 7), (2, 2), 

(2, 3), (2, 5), (2, 7), (3, 2), (3, 3), 
(3, 5), (3, 7)}

			  B × A	 =	 {�(2, 1), (2, 2), (2, 3), (3, 1), (3, 2), 
(3, 3), (5, 1), (5, 2), (5, 3), (7, 1), 
(7, 2), (7, 3)}

3.	 B × A={(−2, 3),(−2, 4),(0, 3),(0, 4),(3, 3), 
(3, 4)} vÅš, A k‰W« B M»at‰iw¡ fh©f.  

� [Qy..-2019]
Ô®î.	 bfhL¡f¥g£l B × A =	{(–2, 3), (–2, 4), (0, 3), 

� (0, 4), (3, 3), (3, 4)}
	 ï§F B = { –2, 0, 3}
	�  [všyh tÇir¢ nrhofË‹ Kjš cW¥ò]
	 k‰W« A = {3, 4}
� [všyh tÇir¢ nrhofË‹ ïu©lh« cW¥ò]
4.	 A ={5, 6}, B = {4, 5, 6}, C ={5, 6, 7}vÅš,  

A × A = (B × B)∩(C × C) vd¡ fh£Lf.
	 � [Mf°£ - 2022]

Ô®î.	 		 A	 =	 {5, 6}, B = {4, 5, 6},C = {5, 6, 7}
	 A × A	 =	 {(5, 5), (5, 6), (6, 5), (6, 6)}� ...(1)
	 B × B	 =	� {(4, 4), (4, 5), (4, 6), (5, 4), (5, 5),  

(5, 6), (6, 4), (6, 5), (6, 6)}� ...(2)

	 C × C	 =	� {(5, 5), (5, 6), (5, 7), (6, 5), (6, 6),  
(6, 7), (7, 5), (7, 6), (7, 7)}� ...(3)

	 (B × B) ∩ (C × C) = {(5, 5), (5, 6), (6, 5), (6, 6)}
� ...(4)

	 (1) = (4) 
	 A × A 	 =	 (B × B) Ç (C × C)
	 vdnt Ã%ã¡f¥g£lJ.

5.	 A ={1, 2, 3}, B = {2, 3, 5}, C = {3, 4} k‰W«  
D = {1, 3, 5}, vÅš (A∩C) × (B∩D)  
= (A × B) ∩ (C × D) v‹gJ c©ikah vd 

nrhâ¡fî«. � [Qy. - 2019]

Ô®î.	 	 LHS	 =	 {(A ∩ C) × (B ∩ D)
		  A ∩ C	 =	 {3}
		  B ∩ D	 =	 {3, 5}
	 (A ∩ C) × (B ∩ D) = {(3, 3) (3, 5)}� ...(1)
		  RHS	 =	 (A × B) ∩ (C × D)
		  A × B	 =	 {�(1, 2), (1, 3), (1, 5), (2, 2), (2, 3),  

(2, 5), (3, 2), (3, 3), (3, 5)}
	 C × D ={(3, 1), (3, 3), (3, 5), (4, 1), (4, 3), (4, 5)}
	 (A × B) ∩ (C × D) = {(3, 3), (3, 5)}� ...(2)
	 \ (1) = (2) vdnt Ã%ã¡f¥g£lJ.
6.	 A={x ∈W |x < 2}, B = {x∈N |1 < x ≤ 4} k‰W« 

C = {3, 5}vÅš ÑnH¡ bfhL¡f¥g£LŸs 

rk‹ghLfis¢ rÇgh®¡f.
	 (i)	 A × (B∪C) =(A × B)∪(A × C)� [ãoV - 2]

	 (ii)	 A×(B∩C) = (A × B)∩(A × C)�
� [ãoV - 5; br¥. - 2021]

	 (iii)	 (A∪B) × C = (A×C)∪(B × C)
Ô®î.	

(i)	 A × (B ∪ C) = (A × B) ∪ (A × C)
			  A	 =	 {x ∈W |x < 2}= {0, 1}
Sol.	� [2I Él Fiwthd KG¡fŸ] 

		  B	 =	 {x∈N |1 < x ≤ 4}={2, 3, 4}
Sol.	� [2 ÈUªJ 4 tiuÆyhd ïaš v©fŸ]
		  C	 =	 {3, 5} 

	 LHS = A × (B ∪ C)
		  B ∪ C	 =	 {2, 3, 4} ∪ {3, 5}={2,3,4,5}
	 A × (B ∪ C)	 =	 {�(0, 2), (0, 3), (0, 4), (0, 5),  

(1, 2), (1, 3), (1, 4),(1, 5)}...(1)
	 RHS = (A × B) ∪(A × C)
		  (A × B)	 =	 {�(0, 2), (0, 3), (0, 4), (1, 2), (1,3), 

(1, 4)}
		  (A × C)	 =	 {(0, 3), (0, 5), (1, 3), (1,5)}
(A × B) ∪ (A × C) =	    (0, 2), (0, 3), (0, 4), (1, 2),
� (1, 3), (1, 4), (0, 5), (1, 5)}  ...(2)
		  (1) = (2), LHS	=	RHS
	 vdnt Ã%ã¡f¥g£lJ.
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3 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

(ii)	 A × (B – C) = (A × B) – (A × C)
	 LHS = A × (B – C)
		  (B – C)	=	{3, 5, 7}
		  A × (B – C)	=	{�(1, 3), (1, 5), (1, 7), (2, 3), (2, 5),  

(2, 7), (3, 3), (3, 5), (3, 7), (4, 3),  
(4, 5), (4, 7), (5, 3), (5, 5), (5, 7),  
(6, 3), (6, 5), (6, 7), (7, 3), (7, 5),  
(7, 7)}� ...(1)

	 RHS = (A × B) – (A × C)
		  (A × B)	=	 {�(1, 2), (1, 3), (1, 5), (1, 7),  

(2, 2), (2, 3), (2, 5), (2, 7),  
(3, 2), (3, 3), (3, 5), (3, 7),  
(4, 2), (4, 3), (4, 5), (4, 7),  
(5, 2), (5, 3), (5, 5), (5, 7),  
(6, 2), (6, 3), (6, 5), (6, 7),  
(7, 2), (7, 3), (7, 5), (7,7)}

		  (A × C)	=	{�(1, 2), (2, 2), (3, 2), (4, 2), (5, 2),  
(6, 2), (7, 2)}

	 (A × B) – (A × C)	=	{�(1, 3), (1, 5), (1, 7), (2, 3),  
(2, 5), (2, 7), (3, 3), (3, 5),  
(3, 7), (4, 3), (4, 5), (4, 7),  
(5, 3), (5, 5), (5, 7), (6, 3),  
(6, 5), (6, 7), (7, 3), (7, 5),  
(7, 7)}� ...(2)

	 (1) = (2) ⇒ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.

gÆ‰á 1.2

1.	 A = {1,2,3,7} k‰W« B = {3,0,–1,7}. vÅš, 
ã‹tUtdt‰¿š vit A-ÈUªJ B-¡fhd 

cwîfshF«?� [br¥. - 2021]

	 (i)	 R1 = {(2, 1), (7, 1)}
	 (ii)	 R2 = {(–1, 1)}
	 (iii)	 R3 = {(2, –1), (7, 7), (1, 3)}� [FRT - 2022]

	 (iv)	 R4 = {(7, –1), (0, 3), (3, 3), (0, 7)}
Ô®î.	 bfhL¡f¥g£l fz« A = {1, 2, 3, 7} k‰W« 

		  B	 =	 {3, 0, –1, 7} MF«.

Sol.	(i)	 R1	 =	 {(2, 1), (7, 1)}

1
2
3
7

A B
3
0

−1
7

1 ∉B v‹gjhš 2 
k‰W« 7 I x‹nwhL 

bjhl®ãl KoahJ.

∴ R1 cwÉšiy.

(ii)	 R2 =	 {(–1, 1)}
	� –1I x‹nwhL bjhl®ãl KoahJ VbdÅš 

 –1 Ï A k‰W«1 Ï B
	 ∴ R2 cwÉšiy

(ii)	 A × (B  ∩ C) = (A × B)  ∩ (A × C)
	 LHS = A × (B  ∩ C)
			  (B  ∩ C)	 =	 {3}
			  A × (B  ∩ C)	 =	 {(0, 3), (1, 3)}� ...(1)
	 RHS = (A × B)  ∩ (A × C)
			  (A × B)	 =	 {(0, 2), (0, 3),(0, 4), (1, 2), 
					    (1, 3), (1, 4)}
			  (A × C)	 =	 {�(0, 3), (0, 5), (1, 3),(1, 5)}
	 (A × B) ∩ (A × C)	=	 {�(0, 3), (1, 3)}� ...(2)
			  (1) = (2) Þ LHS	 =	 RHS.
	 vdnt Ã%ã¡f¥g£lJ.

(iii)	 (A ∪ B) × C = (A × C) ∪ (B × C)
	 LHS = (A ∪ B) × C
		  A ∪ B	=	{0, 1, 2, 3, 4}
		  (A ∪ B) × C	=	{�(0, 3), (0, 5), (1, 3),  

(1, 5), (2, 3), (2, 5), (3,3), 
(3, 5), (4, 3), (4, 5)}�...(1)

	 RHS = (A × C) ∪ (B × C)
		  (A × C)	=	{�(0, 3), (0, 5), (1, 3), (1, 5)}
		  (B × C)	= 	{�(2, 3), (2, 5), (3, 3), (3, 5), 

� (4, 3), (4, 5)}
	 (A × C) È (B × C)	=	{�(0, 3), (0, 5), (1, 3), (1, 5),  

(2, 3), (2, 5), (3, 3), (3, 5),  
(4, 3), (4, 5)}� ...(2)

	 (1) = (2)\ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.

7.	 A v‹gJ 8-I Él¡ Fiwthd ïaš v©fË‹ 
fz«, B v‹gJ 8-I Él¡ Fiwthd gfh 
v©fË‹ fz« k‰W« C v‹gJ ïu£il¥gil  
gfh v©fË‹ fz« vÅš, Ñœf©lt‰iw¢ 
rÇgh®¡f.

	 (i)	 (A∩ B) × C = (A × C)∩(B × C) [br¥. - 2020]
	 (ii)	 A× (B − C ) = (A × B) − (A × C)
� [ãoV - 1; nk - 2022]

Ô®î.	                     A	 =	   {1, 2, 3, 4, 5, 6, 7}
			  B	 =	 {2, 3, 5, 7};
			  C	 =	 {2}
� [  xnu ïu£il¥gil gfh v© 2 k£Lnk MF«]
(i)	 (A ∩ B) × C = (A × C) ∩ (B × C)
	 LHS = (A ∩ B) × C
		  A ∩ B	=	{2, 3, 5, 7}
		  (A ∩ B) × C	=	{(2, 2), (3, 2), (5, 2), (7, 2)}

� ...(1)
	 RHS = (A × C) ∩ (B × C)
		  (A × C)	=	{�(1, 2), (2, 2), (3, 2), (4, 2), (5, 2),  

(6, 2), (7, 2)}
		  (B × C)	=	{(2, 2), (3, 2), (5, 2), (7, 2)}
	 (A × C) ∩ (B × C)		=	{(2, 2), (3, 2), (5, 2), (7, 2)} 

� ...(2)
	 (1) = (2)
	 \ LHS = RHS. vdnt Ã%ã¡f¥g£lJ.
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4  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

(iii)	 R3 =	 {(2, –1), (7, 7), (1, 3)}

1
2
3
7

3
0
-1
7

A B
2 I –1«, 7 I 7« 
k‰W« 1 I 3« 

bjhl®ãLtjhš. R3 

cwthF«.

(iv)	 R4=	 {(7, –1), (0, 3), (3, 3), (0, 7)}

1
2
3
7

3
0
-1
7

A B (7, –1) k‰W« (3, 3) 
n#ho c©L.

0 Ï A Mjyhš (0,3). 
k‰W« (0, 7) n#ho 

ïšiy.

∴ R4 cwÉšiy.
2.	 A={1, 2, 3, 4,...,45} k‰W« R v‹w cwî “A - Æ‹ 

ÛJ X® v©Â‹ t®¡f«” vd tiuaW¡f¥g£lhš. 
R -I A × A -Æ‹ c£fzkhf vGJf. nkY«  

R-¡fhd kâ¥gf¤ijí«, å¢rf¤ijí« fh©f.

� [br¥. - 2021]

Ô®î.	 bfhL¡f¥g£l fz« A ={1, 2, 3, 4, . . . 45}
	 ∴ A × A = {�(1, 1) (1, 2) (1,3) ... (1, 45) (2, 1)  

�(2, 2) ... (2, 45)... (45, 1)�  
(45, 2) (45, 3) ... (45, 45)}        ... (1)

	 R X® v©Â‹ t®¡f« vd tiuaW¡f¥gL»wJ.

	 ∴ R = {(1,1) (2,4) (3,9) (4,16) (5, 25) (6,36)}... (2)
� [ 1ï‹ t®¡f« 1, 2 ï‹ t®¡f« 4 k‰W« ãw]
	 (1) k‰W« (2)ÈUªJ, A × A ï‹ c£fz« R MF«.

	 ∴R ⊂ A × A 
	 R ¡fhd kâ¥gf« = {1, 2, 3, 4, 5, 6}
� [(2)š cŸs všyh tÇir nrhofË‹ Kjš cW¥ò]
	 R ï‹ å¢rf« = {1, 4, 9, 16, 25, 36}
[(2)š cŸs všyh tÇir nrhofË‹ ïu©lh« �cW¥ò]
3.	 R v‹w xU cwî {(x, y) /y = x + 3, x ∈{0, 1, 2, 

3, 4, 5}} vd¡ bfhL¡f¥g£LŸsJ. ïj‹ 
kâ¥gf¤ijí«, å¢rf¤ijí« f©l¿f. 
� [ãoV - 5]

Ô®î.	 R = {(x, y) /y = x + 3} k‰W« x ∈{0, 1, 2, 3, 4, 5} 

vd¡ bfhL¡f¥g£LŸsd.

		  x	 =	 0 vÅš,	 y	 =	 0 + 3 = 3�[ y = x + 3]
	  	 x	 =	 1 vÅš,	 y	 =	 1 + 3 = 4
		  x	 =	 2 vÅš,	 y	 =	 2 + 3 = 5
		  x	 =	 3 vÅš,	 y	 =	 3 + 3 = 6
		  x	 =	 4 vÅš,	 y	 =	 4 + 3 = 7
		  x	 =	 5 vÅš,	 y	 =	 5 + 3 = 8
	 ∴ R ={(0, 3),(1, 4),(2, 5),(3, 6),(4, 7), (5, 8)}
	 ∴ Rï‹ kâ¥gf« = {0, 1, 2, 3, 4, 5}
� [R ïš cŸs všyh Kjš cW¥ò] 
	 R ï‹ å¢rf« = {3, 4, 5, 6, 7, 8}
� [R ïš cŸs všyh ïu©lh« cW¥ò]

4.	 bfhL¡f¥g£l cwîfŸ x›bth‹iwí«  

(1) m«ò¡F¿ gl« (2) tiugl« (3) g£oaš 

KiwÆš F¿¡f.

	 (i) {(x, y)|x = 2y, x ∈{2, 3, 4, 5}, y ∈ {1, 2, 3, 4}
	 (ii) �{(x, y)|y = x + 3, x, y M»ait ïaš 

v©fŸ < 10}� [Mf°£ - 2022]

Ô®î.	 (i) �R = {(x, y)| x = 2y, x ∈ {2, 3, 4, 5} k‰W«  
y ∈ {1, 2, 3, 4}}

	 x	 =	 2 vÅš,	 y	 =	 x
2

 = 2
2

 = 1

� [  x = 2y  ⇒ y = x
2

]

	 x	 =	 3 vÅš,	 y	 =	 3
2

	 x	 =	 4 vÅš,	 y	 =	 4
2

= 2

	 x	 =	 5 vÅš,	 y	 =	 5
2

(1) 

2
3
4
5

m«ò¡F¿ gl«

1
2
3
4

(3 , 3
2

) k‰W« (5, 5
2

)  

n#ho ïšiy

	 (2)  

1

0x′ x

y

y′
−1

1 2 3 4 5

2

3

4

(2, 1)

(4, 2)

5

	 (3) g£oaš Kiw : R = {(2, 1), (4, 2)}
(ii)	 R = {(x, y)|y = x + 3, 
	 x k‰W« y  ïaš v©fŸ < 10
		 x = {1, 2, 3, 4, 5, 6, 7, 8, 9}
		 y = {1, 2, 3, 4, 5, 6, 7, 8, 9}
� [x k‰W« y 10I Él Fiwthd ïaš v©fŸ]
	 bfhL¡f¥g£l y	 =	 x + 3
	 x	 =	 1 vÅš,	 y	 =	1 + 3 = 4
	  x	 =	 2 vÅš,	 y	 =	2 + 3 = 5
	 x	 =	 3 vÅš,	 y	 =	3 + 3 = 6
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5 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

	 x	 =	 4 vÅš,	 y	 =	4 + 3 = 7
	 x	 =	 5 vÅš,	 y	 =	5 + 3 = 8
	 x	 =	 6 vÅš,	 y	 =	6 + 3 = 9
	 x	 =	 7 vÅš,	 y	 =	7 + 3 = 10
	 x	 =	 8 vÅš,	 y	 =	8 + 3 = 11
	 x	 =	 9 vÅš,	 y	 =	9 + 3 = 12
	 R = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}

(1)	

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

(2)	

1

0x′ x

y

y′
−1

1 2 3 4 5 6 7 8 9

2

3

4 (1, 4)

(2, 5)

(3, 6)

(4, 7)

(5, 8)

(6, 9)

5

6

7

8

9

(3) 	  R = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}

5.	 xU ÃWtd¤âš cjÉahs®fŸ (A), 
vG¤j®fŸ (C), nkyhs®fŸ (M) k‰W« 

Ã®th»fŸ (E). M»a eh‹F ãÇîfËš 

gÂahs®fŸ cŸsd®. A, C, M k‰W«  

E ãÇî gÂahs®fS¡F Câa§fŸ Kiwna 

`10,000, `25,000, `50,000 k‰W« `1,00,000 
MF«. A1, A2, A3, A4 k‰W« A5 M»nah® 

cjÉahs®fŸ; C1, C2, C3, C4 M»nah® 

vG¤j®fŸ; M1, M2, M3 M»nah®fŸ 

nkyhs®fŸ k‰W« E1, E2 M»nah® 

Ã®th»fŸ Mt®. x R y v‹w cwÉš 

x  v‹gJ y v‹gtU¡F¡ bfhL¡f¥g£l 

Câa« vÅš R v‹w cwit , tÇir¢ 

nrhofŸ _ykhfî« m«ò¡F¿ gl«  

_ykhî« F¿¥ãLf.

Ô®î.	 	     A – cjÉahs®fŸ	→	 A1, A2, A3, A4, A5
			  C – vG¤j®fŸ	 →	 C1, C2, C3, C4

[10,11, 12 ∉y]

			  M – nkyhs®fŸ	 →	 M1, M2, M3
			  E – Ã®th»fŸ	 →	 E1, E2
	 xRy v‹w cwÉš x v‹gJ cjÉahs®fS¡F ̀ 10,000, 

vG¤j®fS¡F ̀ 25,000, nkyhs®fS¡F ̀ 50,000 
k‰W« Ã®th»fS¡F `1,00,000 bfhL¡f¥gL«  

CâakhF«.

(a)	 ∴R = {�(10,000, A1), (10,000, A2),  
(10,000, A3), (10,000, A4), (10,000, A5), 
(25,000, C1), (25,000, C2), (25,000,C3), 
(25,000, C4) (50,000, M1),  
(50,000, M2), (50,000,M3), �  
(1,00,000, E1), (1,00,000, E2)}

(b)	 m«ò¡F¿ gl« :
	

	

10000

25000

50000

100000

A1

A2

A3

A4

A5

C1

C2

C3

C4

M1

M2

M3

E1

E2

gÆ‰á 1.3

1.	 f = {(x, y)|x, y ∈ N k‰W« y = 2x} MdJ N-‹ 

Ûjhd X® cwî v‹f. kâ¥gf«, Jiz 

kâ¥gf« k‰W« å¢rf¤ij¡ fh©f. ïªj 

cwî rh®ghFkh?
Ô®î.	 	bfhL¡f¥g£l f = {(x, y) |x, y ∈ N k‰W« y = 2x} 

vd¡ bfhL¡f¥g£LŸsJ.

	 x	 =	 1 vÅš,	 y	 =	 2(1) = 2
	 x	 =	 2 vÅš,	 y	 =	 2(2) = 4
	 x	 =	 3 vÅš,	 y	 =	 2(3) = 6
	 x	 =	 4 vÅš,	 y	 =	 2(4) = 8 k‰W« ãw

		  R	 =	{(1, 2), (2, 4), (3, 6), (4, 8), (5, 10),...}
	 R ï‹ kâ¥gf« = {1, 2, 3, 4,...},
	 R ï‹ Jiz kâ¥gf« = {1, 2, 3, 4,...},
	 R ï‹ å¢rf«  = {2, 4, 6, 8,...}

 

1
2
3
4...

1
2
3
4
5
6
7
8...

kâ¥gf¤â‹ x›bthU 

cW¥ò« Jiz kâ¥gf« 

VnjD« xU cW¥nghL 

bjhl®ãLtjhš ïªj 

cwî rh®ghF«. 
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6  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

2.	 X = {3, 4, 6, 8} v‹f. R ={(x, f(x)) |x ∈ X,  
f(x) = x2 + 1} v‹w cwthdJ X -ÈUªJ  

N -¡F xU rh®ghFkh?
Ô®î.	 	 x	 =	 {3, 4, 6, 8}[ x ∈ X]
		  R	 =	 {(x, f (x)) | x ∈ X, f (x) = x2 + 1}
	 f (x)	 =	 x2 + 1�
	 f(3)	 =	 32 + 1 = 10
	 f(4)	 =	 42 + 1 = 17
	 f(6)	 =	 62 + 1 = 37
	 f(8)	 =	 82 + 1 = 65
	 R	 =	 {(3, 10), (4, 17), (6, 37), (8, 65)}
	 M«, ïJ xU rh®ghF«.

	 VbdÅš X ï‹ všyh cW¥òfS« N ï‹ 

cW¥òfnshL bjhl®ògL¤j¥gLtjhš ïJ rh®ghF«.

3.	 bfhL¡f¥g£l rh®ò f : x → x2 − 5x + 6, vÅš,

	 (i)	 f(–1)	 (ii)	 f(2a)
	 (iii)	 f (2) 	 (iv)	 f(x −1) 
	 M»at‰iw kâ¥ãLf.

Ô®î.	 bfhL¡f¥g£l rh®ò  f : x → x2 – 5x + 6.
(i)		  f (–1)	 =	 (–1)2 – 5(–1) + 6 = 1 + 5 + 6 = 12
(ii)		  f (2a)	 =	 (2a)2 – 5(2a) + 6 = 4a2 – 10a + 6
(iii)		  f (2)	 =	 22 – 5(2) + 6 = 4 – 10 + 6 = 0
(iv)	 f (x – 1)	 =	 (x – 1)2 – 5(x – 1) + 6
			   =	 x2 – 2x + 1 – 5x + 5 + 6 = x2 – 7x + 12
4.	 bfhL¡f¥g£l tiugl¤âš  f(x) -Æ‹  

_ykhf, f (9) = 2 v‹gJ bjËth»wJ.

	 0

10
9
8
7
6
5
4
3
2
1

   1   2   3  4    5  6   7   8   9 10

y = f (x)

0

10
9
8
7
6
5
4
3
2
1

   1   2   3  4    5  6   7   8   9 

y = f (x)

	 (i)	� ã‹tU« rh®òfË‹ kâ¥òfis¡ fh©f

			  (m)	 f(0) 	 (M)	 f (7)
			  (ï)	 f(2)	 (<)	 f (10)
	 (ii)	� x -ï‹ v«kâ¥ã‰F  f(x) = 1 Mf ïU¡F«?
	 (iii)	� tiugl¤âš (1) kâ¥gf« (2) å¢rf« 

fh©f.

	 (iv)	 f v‹w rh®ãš 6-‹ ÃHš cU v‹d?
Ô®î.	 tiugl¤âÈUªJ

	 (i)	 (m)	 f (0) = 9	 (M)	 f (7) = 6		
			  (ï)	 f (2) = 6	 (<)	 f (10) = 0
	 (ii)   x = 9.5 ïš f (x) = 1

3
4
6
8

1
2
.
.
.

10
17
37
65
.
.
.

X

N

(iii)	 f(x) -‹ kâ¥gf«

				   	 =	{0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
					    =	{x |0 ≤ x ≤ 10, x ∈ R}
	 f(x) -‹ å¢rf«	=	{x|0 ≤ x ≤ 9, x ∈ R}
					    =	{0, 1, 2, 3, 4, 5, 6, 7, 8, 9}
(iv)	� f v‹w rh®ãš 6-‹ ÃHš cU 5. VbdÅš 

x = 6 Æš  nfhL tiuªjhš mJ tiugl¤ij  
5ïš rªâ¡»wJ.

5.	 f (x) = 2x + 5 v‹f. x ≠ 0 vÅš, 
f x f

x

( + 2) (2)−
 -I¡ fh©f.

Ô®î.	 f (x) = 2x + 5, x ≠ 0·vd¡ bfhL¡f¥g£LŸsJ.

		  f (x) 	=	 2x + 5 
	 ⇒ 	 f (x + 2)	 =	 2(x + 2) + 5
			   =	 2x + 4 + 5 = 2x + 9
		  ⇒ f (2)	 =	 2(2) + 5 = 4 + 5 = 9

	 \ 
f x f

x
( ) ( )+ −2 2

	=	
2 9 9x

x
+ −

 =
2x
x

 = 2

6.	 xU rh®ò f MdJ f(x) = 2x – 3 vd 

tiuaW¡f¥g£lhš

	 (i) 	
f f(0) + (1)

2
 -I¡ fh©f.

	 (ii)	 f (x) = 0 vÅš, x I¡ fh©f

	 (iii)	 f(x) = x vÅš x I¡ fh©f

	 (iv)	 f(x) = f(1 − x) vÅš x I¡ fh©f.
Ô®î.	 f (x) = 2x – 3 vd¡ bfhL¡f¥g£LŸsJ.

(i) 	 f f( ) ( )0 1
2
+

		  f (0)	 =	 2(0) – 3 = –3
		  f (1)	 =	 2(1) – 3 = –1

	 \ 
f f( ) ( )0 1

2
+

	 =	
− −3 1

2
 = 

−4
2

 = –2

(ii)		  f (x)	 =	 0   ⇒ 	 2x – 3 = 0
		  2x	 =	 3

		  x	 =	
3
2

(iii)		  f (x)	 =	 x  ⇒  2x – 3 = x ⇒ 2x – x = 3
		  x	 =	 3
(iv)		  f (x)	 =	 f (1 – x)
		  2x – 3	 =	 2 (1 – x) – 3
		  2x – 3	 =	 2 – 2x – 3
		   2x + 2x	 =	 2 – 3 + 3

	 	 4x	 =	 2 ⇒ x =
2

4 2
 

		  x	 =	
1
2
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7 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS«

7.	 24 br.Û g¡f msîŸs rJu tot¤ J©oÈUªJ 

eh‹F _iyfËY« rk msîŸs rJu§fis 

bt£o gl¤âš cŸsthW nkšòw« âwªj xU 

bg£o brŒa¥gL»wJ. ïªj¥ bg£oÆ‹ fd 

msî V vÅš, V -I x -‹ rh®ghf¡ F¿¥ãLf.

x

x x24–2x

24–2x

Ô®î.	 bg£oÆ‹ fd msî = fd br›tf¤â‹ fd  msî

			   =	 Ús« × mfy« × cau«

			   =	 l × b × h fz _y§fŸ

		  ï§F l	 =	 24 – 2x
		  b	 =	 24 – 2x
		  h	 =	 x
		  \V	 =	 (24 – 2x) (24 – 2x) × x
			   =	 (576 – 48x – 48x + 4x2)x
		  V	 =	 4x3 – 96x2 + 576x br.Û3

8.	 f v‹w rh®ò f(x) = 3 − 2x vd tiuaW¡f¥gL»wJ. 
f(x2) = (f(x))2 vÅš x -I¡ fh©f.

Ô®î.	 f (x) = 3 – 2x vd¡ bfhL¡f¥g£LŸsJ.

	 nkY« f (x2) = [f (x)]2

	 f (x2) = 3 – 2x2 vd¡ bfhL¡f¥g£LŸsJ.�

� [x I x2 vd kh‰w] ... (1)
		  [f (x)]2 = (3 – 2x)2	 =	 9 – 12x + 4x2�... (2)
� [ (a– b)2 = a2 – 2ab + b2]
	 (1) k‰W« (2) ÈUªJ,
	 ⇒ 	 9 – 12x + 4x2	 =	 3 – 2x2

	 ⇒ 9 – 12x + 4x2– 3 + 2x2	 =	 0� 1

–1	 –1
–2	 ⇒ 	 6x2 – 12x + 6	 =	 0

	 6Mš tF¡f »il¥gJ x2 – 2x + 1 = 0
	 fhuÂgL¤j »il¥gJ (x – 1) (x –1) = 0
	 ⇒ 	 x	 =	 1
9.	 xU Ékhd« 500 ».Û/kÂ ntf¤âš gw¡»wJ. 

Ékhd« ‘d’ bjhiyî brštj‰F MF« fhy¤ij  

t (kÂÆš) -‹ rh®ghf btË¥gL¤Jf.

Ô®î.	  	 ntf«	 =	
flªj öu«

vL¤J¡bfh©l neu«

	 ⇒ 	flªj öu«	 =	 ntf« × neu«

	 ⇒ 	 d	 =	 500 × t [ neu« = t kÂ]
	 ⇒ 	 d	 =	 500 t.

10.	 mU»š cŸs m£ltizÆš eh‹F eg®fË‹  

K‹d§iffË‹ Ús« k‰W« mt®fSila 

cau§fË‹ jftšfŸ tH§f¥g£LŸsd. 

mªj Étu§fË‹ mo¥gilÆš xU khzt®, 

cau« (y) k‰W« K‹d§if Ús« (x) -¡fhd 

cwit y = ax + b vd¡ f©Lão¤jh®. ï§F 

a k‰W« b M»ait kh¿ÈfŸ.� [ãoV - 4]

K‹d§iffË‹ 

Ús« (br.Û) ‘x’
cau« (m§Fy«) 

‘y’

35 56

45 65

50 69.5

55 74

	 (i)	� ïªj cwthdJ rh®ghFkh vd MuhŒf.

	 (ii)	 a k‰W« b -I¡ fh©f.
	 (iii)	� K‹d§iffË‹ Ús« 40 br.Û vÅš 

mªj egÇ‹ cau¤ij¡ fh©f.

	 (iv)	� cau« 53.3 m§Fy« vÅš mªj egÇ‹, 

K‹d§ifÆ‹ Ús¤ij¡ fh©f.

Ô®î.	 bfhL¡f¥g£l  y = ax + b � ...(1)
(i)	 bfhL¡f¥g£l tÇir¢ nrhofŸ 
			  R = { (35, 56) (45, 65) (50, 69.5) (55, 74)}

35
45
50
55

56
65
69.5
74

x y bfhL¡f¥g£l x ï‹ 

všyh cW¥òfS«  yÆ‹ 

VnjD« cW¥òfnshL 

bjhl®ògL¤j¥g£LŸsjhš, 
bfhL¡f¥g£l bjhl®ò 

rh®ghF«.
(ii)	� (35, 56) k‰W« (45, 65) v‹w ïu©L tÇir¢ 

nrhofis¡ fUJf.

			� 
x     y

(35, 56) vd y = ax + b ïš ãuâÆl »il¥gJ

			  56	 =	 a (35) + b� ... (1)
			�  mij¥nghy (45, 65) vd y = ax + b, Æš 

ãuâÆl »il¥gJ

			  65	 =	 a (45) + b � ...(2)
		 (2)  – (1) →	65	 =	 45a + b �
			  56	 =	 35a + b�
	 ãuâÆl 	  9	 =	 10a 

	 ⇒	  a	 =	
9

10
 = 0.9

	 a = 0.9 vd (1) š ãuâÆl »il¥gJ

	  	 56	 =	 35 (0.9) + b 

(–)                    (–)             (–)
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8  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

	 ⇒ 	 56	 =	 31.5 + b 
	 ⇒ 	 b	 =	 56 – 31.5 = 24.5
			  y	 =	 ax + b Mjyhš »il¥gJ

			  y	 =	 0.9x + 24.5
(iii)	 K‹d§iffË‹ Ús« x = 40 br.Û,
			  y	 =	 0.9 (40) + 24.5
	 ⇒	 y	 =	 36 + 24.5 = 60.5 m§Fy«

	 ∴ njitahd egÇ‹ cau« 60.5 m§Fy§fŸ.

(iv)	 cau« y = 53.3 m§Fy§fŸ,

			  53.3	 =	 0.9x + 24.5
� [ y = 0.9x + 24.5]
	 ⇒ 	53.3 – 24.5	 =	 0.9x	
	 ⇒	 28.8	 =	 0.9x

	 ⇒	 x	 =	
28 8
0 9

10
10

.
.

´
´

	 ⇒	  x 	 =	 288
9

= 32 br.Û

gÆ‰á 1.4

1.	 ÑnH bfhL¡f¥g£l tiugl§fŸ rh®ig¡ 

F¿¡»‹wdth vd¤ Ô®khÅ¡fî« ÉilfS¡fhd 

fhuz¤ijí« bfhL¡fî«.

 (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

Ô®î.	  (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

	 (i)	 �F¤J¡ nfhL tiugl¤âš tistiuia ïU 

òŸËfËš bt£Ltjhš ïJ xU rh®ãid¡ 

F¿¡fhJ.

	 (ii)	� F¤J¡nfhL tistiuia xnu òŸËÆš 

bt£Ltjhš ïJ rh®ghF«.

	 (iii)	� F¤J¡nfhL tistiuia 3 òŸËfËš 

rªâ¡»wJ. vdnt ïJ rh®gšy.

	 (iv)	� tistiu F¤J¡nfh£il xU òŸËÆš 

rªâ¡»wJ. vdnt ïJ rh®ghF«.

2.	 f :A → B v‹w rh®ghdJ f (x) = 
x

2 −1, vd 

tiuaW¡f¥gL»wJ. ï§F, A = {2, 4, 6, 10, 12}, 
B = {0, 1, 2, 4, 5, 9}Mf ïU¡F« nghJ rh®ò 

f -I ã‹tU« KiwfËš F¿¡f.

	 (i)	 tÇir¢ nrhofË‹ fz«

	 (ii)	 m£ltiz 

	 (iii)	 m«òF¿ gl«

	 (iv)	 tiugl«

Ô®î.	 f : A → B
	 A = {2, 4, 6, 10, 12}, B = {0, 1, 2, 4, 5, 9}

	 f (x)	 =	
x
2

1− ,

	 f (2)	 =	
2
2

1−  = 0

	 f (4)	 =	
4
2

1−  = 1

	 f (6)	 =	 6
2

1−  = 2

	 f (10)	 =	
10
2

1−  = 4

	 f (12)	 =	
12
2

1−  = 5

(i)	 tÇir¢ nrhofË‹ fd«.

	 ={(2, 0), (4, 1), (6, 2), (10, 4), (12, 5)}
(ii)	 m£ltiz.

x 2 4 6 10 12
f (x) 0 1 2 4 5

(iii)	 m«ò¡F¿ gl«

2
4
6
10
12

0
1
2
4
5
9

A Bf

This is Only for Sample for Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 

www.su
ra

bo
ok

s.c
om

www.kalviexpress.in www.kalviexpress.in

Send Your Material &Question Answer Our Email ID -kalviexpress@gmail.com

www.kalviexpress.in



26  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 1 ➠ cwîfS« rh®òfS« 

myF¤ nj®î
 neu« : 45 ÃÄl§fŸ								�         kâ¥bg©fŸ : 25

	 gFâ - m� 5 × 1 = 5
1.	 R = {(x, x2) |x MdJ 13 -I Él¡Fiwthd gfh 

v©fŸ} v‹w cwÉ‹ å¢rfkhdJ

	 (m)	 {2,3,5,7}		  (M)	{ 2,3,5,7,11}
	 (ï)	 {4,9,25,49,121}	 (<)	 {1,4,9,25,49,121}
2.	 A={a, b, p}, B = {2, 3}, C = {p, q, r, s} vÅš 

n[(A∪C) × B] MdJ.

	 (m)	 8 	 (M)	 20 	 (ï)	 12	 (<)	 16
3.	 A = {1,2,3,4}, B = {4,8,9,10}v‹f. rh®ò �  

f : A→ B MdJ f = {(1, 4),(2, 8),(3, 9),(4, 10)} 
vd¡ bfhL¡f¥g£lhš f v‹gJ

	 (m)	 gyt‰¿ÈUªJ x‹W¡fhd rh®ò

	 (M)	 rkÅ¢ rh®ò

	 (ï)	 x‹W¡bfh‹whd rh®ò

	 (<)	 c£rh®ò

4.	 g = {(1, 1),(2, 3),(3, 5),(4, 7)} v‹w rh®ghdJ 

g(x) = αx + b vd¡ bfhL¡f¥g£lhš a k‰W«  
b -É‹ kâ¥ghdJ

	 (m)	(–1, 2)	 (M)	(2, –1)	
(ï)	 (–1, –2)	 (<)	 (1,2)

5.	 A = {1, 2, 3, 4, 5} -ÈUªJ B v‹w fz¤â‰F 1024 

cwîfŸ cŸsJ vÅš B -š cŸs cW¥òfË‹ 

v©Â¡if

	 (m)	 3	 (M)	 2	 (ï)	 4	 (<)	 8
	 gFâ - M� 5 × 2 = 10
1.	 A={1, 2, 3, 4,...,45} k‰W« R v‹w cwî “A - Æ‹ 

ÛJ X® v©Â‹ t®¡f«” vd tiuaW¡f¥g£lhš. 
R-I A × A -Æ‹ c£fzkhf vGJf. R -¡fhd 

kâ¥gf¤ijí«, å¢rf¤ijí« fh©f.

2.	 f = {(x, y)|x, y ∈ N k‰W« y = 2x} MdJ N-‹ 

Ûjhd X® cwî v‹f. kâ¥gf«, Jiz kâ¥gf« 

k‰W« å¢rf¤ij¡ fh©f. ïªj cwî rh®ghFkh?

3.	 f  v‹w rh®ò  f(x) = 3 − 2x vd tiuaW¡f¥gL»wJ. 

f(x2)= (f(x))2 vÅš x -I¡ fh©f.

4.	 A,B,C ⊆ N k‰W« f : A→ B v‹w rh®ò  

f(x) = 2x + 1 vdî« k‰W« g : B → C MdJ 

g(x) = x2 vdî« tiuaW¡f¥g£lhš, fog k‰W« 

gof -Æ‹ å¢rf¤ij¡ fh©f.

5.	 A = {−1, 1}k‰W« B ={0, 2} v‹f. nkY«  

f :A → B MdJ f(x) = ax + b k‰W« f(–1) = 0, 
f(1) = 2 vd tiuaW¡f¥g£l nkš rh®ò vÅš,  

a k‰W« b -I¡ fh©f.

	 gFâ - ï� 2 × 5 = 10
1.	 f : N → N v‹w rh®ò f(x) = 2x – 1 vd tiuaW¡f¥g£lhš 

mJ x‹W¡F x‹whd Mdhš nkšrh®ò ïšiy 

vd¡ fh£Lf.

2.	 f ={(1, 2),(2, 2),(3, 2), (4,3), (5,4)} v‹w rh®ãid

	 (i)	 m«òF¿ gl«	

	 (ii)	 m£ltiz

	 (iii)	 tiugl« _ykhf¡ F¿¡fî«

ÉilfŸ

gFâ - m

1.	 (ï)	 {4,9,25,49,121}
2.	 (ï)	 12
3.	 (ï)	 x‹W¡bfh‹whd rh®ò

4.	 (M)	 (2, –1)
5.	 (M)	 2

gFâ - M

1.	 gh®¡f gÆ‰á v© 1.2; nfŸÉ v©.2
2.	 gh®¡f gÆ‰á v© 1.3; nfŸÉ v©.1
3.	 gh®¡f gÆ‰á v© 1.3; nfŸÉ v©.8
4.	 gh®¡f gÆ‰á v© 1.5; nfŸÉ v©.5
5.	 gh®¡f: gÆ‰á v© 1.4; nfŸÉ v©.8

gFâ - ï

1.	 gh®¡f: gÆ‰á v© 1.4; nfŸÉ v©.4
2.	 gh®¡f: gÆ‰á v©  1.4; nfŸÉ v©.3


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�� ô¡Ëo‹ tF¤jš Jiz¤ nj‰w« :  a k‰W« b ïU Äif KG¡fŸ vÅš,a = bq + r,  
0 ≤ r < b v‹wthW q, r vD« jÅ¤j Äif KG¡fŸ »il¡F«.

�� mo¥gil v©Âaš nj‰w« :  všyh¥ gF v©fS« jÅ¤j gfh v©fË‹ bgU¡f‰gydhf¡ 

fhuÂ¥gL¤j ïaY«, gfh v©fË‹ tÇir khwyh«.

�� T£L¤ bjhl®tÇir :

	 (i)	 T£L¤ bjhl®tÇirÆ‹ bghJtot«a, a + d, a+ 2d, a + 3d, ... n -tJ cW¥ò tn  = a + (n – 1)d

	 (ii)	 T£L¤ bjhl®tÇirÆ‹ Kjš n cW¥òfË‹ TLjš Sn = 
n
2

[2a + (n – 1)d]

	 (iii)	 filá cW¥ò l (n tJ cW¥ò ) bfhL¡f¥g£lhš Sn = 
n
2

[a + l]

�� bgU¡F¤ bjhl®tÇir :

	 (i)	 bgU¡F¤ bjhl®tÇirÆ‹ bghJ tot« a, ar, ar2,....,arn –1. 
		  n-tJ cW¥ò tn = arn – 1

	 (ii)	 bgU¡F¤ bjhl®tÇirÆ‹ Kjš n cW¥òfË‹ TLjš Sn = 
a r
r

n( )−
−

1
1

		  ï§F, r ≠ 1
	 (iii)	 r = 1 vÅš, Sn = na

	 (iv)	� bgU¡F¤ bjhl®tÇirÆ‹ Koîwh cW¥òfŸ tiu TLjš a + ar + ar2 + S∞ = 
a
r1−

,  

ï§F, –1< r < 1.

�� áw¥ò¤ bjhl®fŸ :

	 (i)	 Kjš n ïaš v©fË‹ TLjš 1 + 2 + 3 +....+ n = 
n n( )+1

2

	 (ii)	 Kjš n ïaš v©fË‹ t®¡f§fË‹ TLjš 12 + 22 + 32 + ... + n2 = 
n n n( )( )+ +1 2 1

6

	 (iii)	 Kjš n ïaš v©fË‹ fd§fË‹ TLjš 13 + 23 + 33 + ... + n3 = 
n n( )+





1
2

2

	 (iv)	 Kjš n x‰iw ïaš v©fË‹ TLjš 1 + 3  + 5 + ... + (2n – 1) = n2

27

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

2 v©fS« 

bjhl®tÇirfS«
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28  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS« 

gÆ‰á 2.1

1.	 3 Mš tF¡F« nghJ Ûâ 2 -I¤ ju¡Toa 

mid¤J Äif KG¡fisí« fh©f.

Ô®î.	 ô¡Ëo‹ tF¤jš Jiz¤ nj‰w«

			  a	=	 bq + r, 0 ≤ r < b.
			  a	=	 3q + 2 ï§F q = 0, 1, 2, 3... 
			  q	=	 0 vÅš,	 a	 =	 3 (0) + 2 = 2
			  q	=	 1 vÅš,	 a	 =	 3 (1) + 2 = 5
			  q	=	 2 vÅš,	 a	 =	 3 (2) + 2 = 8
			  q	=	 3 vÅš,	 a	 =	 3 (3) + 2 = 11
	 3Mš tF¡F« nghJ Ûâ 2-I¤ ju¡Toa Äif 

KG¡fŸ 2, 5, 8, 11, ...
2.	 xU egÇl« 532 óªbjh£ofŸ cŸsd. mt® 

tÇir¡F 21 óªbjh£ofŸ åj« mL¡f 

ÉU«ãdh®. v¤jid tÇirfŸ KGik 

bgW« vdî« k‰W« v¤jid óªbjh£ofŸ 

ÛjÄU¡F« vdî« fh©f.	�  [ãoV - 1]

Ô®î.	ô¡Ëo‹ tF¤jš tÊKiw, �
Ô®î.	25

21	 532
	 42
	 112
	 105
	 7

∴	 a = bq + r,  0 ≤ r < b. 
	 ï§F	 532	=	 21q + r	 ... (1)
	 ⇒	 532	=	 21(25) + 7	... (2)
			  ∴ q	=	 25, k‰W« r = 7
	 [ (1) k‰W« (2)-I x¥ãl]
	 ∴ KGik bgW« tÇirfŸ = 25 k‰W« ÛjKŸs 

óªbjh£ofŸ = 7.
3.	 bjhl®¢áahd ïU Äif KG¡fË‹ bgU¡f‰gy‹ 

2 Mš tFgL« vd ÃWîf.

Ô®î.		(n – 1), n v‹gd ïU mL¤jL¤j Äif KG¡fŸ 

v‹f, mt‰¿‹ bgU¡f‰gy‹ = (n – 1)n.
	 Þ(n – 1)(n) = n2 – n.
	 vªj xU Äif KGî« 2q mšyJ 2q + 1 v‹w 

toÉš mikí«. q v‹gJ VnjD« xU KG.

	 Ãiy I :. n = 2q vÅš,

			  n2 – n	 =	 (2q)2 – 2q = 4q2 – 2q = 2q (2q – 1)
	 ⇒	 n2 – n	 =	 2r, ï§F r = q (2q – 1) 
		 ⇒ n2 – n v‹gJ 2 Mš tFgL«

	 	Ãiy II: n = 2q + 1 vÅš

	 ï§F n2 – n = (2q + 1)2 – (2q + 1)
	 			  =	 (2q + 1)(2q + 1 – 1) = 2q (2q + 1)
		 ⇒	 n2 – n	 =	 2r, ï§F r = q (2q + 1).
		 ⇒ n2 – n  v‹gJ 2 Mš tFgL«.
	 vdnt, (n2 – n) MdJ mid¤J ÄifKG¡fŸ 

n -‰F« 2 -Mš tFgL«. Ã%ã¡f¥g£lJ.

4.	 a, b k‰w« c v‹w Äif KG¡fis 13 Mš 

tF¡F«nghJ »il¡F« ÛâfŸ Kiwna 9, 
7, 10 vÅš a + b + c MdJ  13 Mš tFgL« 

vd Ã%ã.
Ô®î.	13Mš a tF¡f¥g£lhš Ûâ 9.
	 ô¡Ëo‹ tF¤jš nj‰w¤â‹go, 
		  a	 =	 bq + r, 0 ≤ r  < b
	 ⇒	 a	 =	 13q + 9� ... (1)
	 mij nghy Äif KG¡fŸ b k‰W« c I  13Mš 

tF¤jhš Ûâ 7 k‰W« 10.
	 ∴	  b	 =	 13q + 7� ... (2)
	 k‰W« 	c	 =	 13q + 10� ... (3)
	 (1), (2) k‰W« (3) I T£l »il¥gJ,
	 a + b + c	 =	 13q + 9 + 13q + 7 + 13q + 10
			   =	 39q + 26 = 13 (3q + 2) 
	 ïJ 13 Mš tF¥gL«.
	 ∴ a + b + c MdJ 13 Mš tF¥gL«.
5.	 vªj Äif KGÉ‹ t®¡f¤ijí« 4 Mš tF¡F« 

nghJ Ûâ 0 mšyJ 1 k£Lnk »il¡F« vd 

ÃWîf.

Ô®î.	 x xU KG v‹f. x ï‹ t®¡f« x2 MF«.

	 Ãiy (i) : x xU ïu£il¥gil v© v‹f.

	 ⇒ x = 2q� [ x xU ïu£il¥gil]
	 ï§F q VnjD« xU KG v‹f.

	 ⇒ x2 = (2q)2 = 4q2⇒ x2 = 4(q2)
	 ⇒ x2 v‹gJ 4 Mš  tFgL«.
	 ∴ x2 v‹gJ 4 Mš tF¥g£lhš Ûâ 0 »il¡F«.

	 Ãiy (ii) : x  xU x‰iw¥gil KG v‹f.
	 ∴ x = 2k + 1 
	 VnjD« xU KG k v‹f.

	 ∴ x2 	=	 (2k + 1)2 = 4k2 + 4k + 1
			  =	 4k (k + 1) + 1
			  =	 4q + 1 ï§F q = k(k + 1)
	 ⇒ x2 = 4q + 1 I 4 Mš tF¤jhš »il¡F« Ûâ 1 

MF«.

	 Ãiy (i) k‰W« Ãiy (ii) ÈUªJ vªj Äif KGÉ‹ 

t®¡f¤ijí« 4 Mš tF¡F« nghJ Ûâ 0 mšyJ 
1 k£Lnk »il¡F« vd Ã%ã¡f¥g£lJ.

6.	 ô¡Ëo‹ tF¤jš tÊ Kiwia¥ ga‹gL¤â¥ 

ã‹tUtdt‰¿‹ Û.bgh.t fh©f.

	 (i)	 340 k‰W« 412 	
	 (ii)	 867 k‰W« 255
	 (iii)	10224 k‰W« 9648	
	 (iv)	 84, 90 k‰W« 120
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29 RuhÉ‹ ➠ 10M« tF¥ò -  fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS«

Ô®î.	(i) 340, 412 -‹ Û.bgh.t it ô¡Ëo‹ tF¤jš 

tÊKiwia¥ ga‹gL¤â fh©ngh«.

	 412 = 340 × 1 + 72
	 ï§F Ûâ 72 ≠ 0
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  340	 =	 72 × 4 + 52
			  ï§F Ûâ 52	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  72	 =	 52 × 1 + 20
			  ï§F Ûâ 20	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  52	 =	 20 × 2 + 12
			  ï§F Ûâ 12	 ≠	 0.
	 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  20	 =	 12 × 1 + 8
			  ï§F Ûâ 8	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  12	 =	 8 × 1 + 4
			  ï§F Ûâ 4	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  8	 =	 4 × 2 + 0
			  ï§F Ûâ 0. 

	 vdnt 340 k‰W«  412 -‹ Û.bgh.t = 4
(ii)	 	867 k‰W« 255 -‹ Û.bgh.t it¡ fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j eh« bgWtJ

			  867	 =	 255 × 3 + 102
			  ï§F Ûâ 102	 ≠	 0.
			 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  255	 =	 102 × 2 + 51
			  ï§F Ûâ 51	 ≠	 0.
			 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  102	 =	 51 × 2 + 0
			  ï§F Ûâ 0
		 vdnt 867 k‰W« 255 -‹ Û.bgh.t 51 MF«.

(iii)		 10224, 9648-‹ Û.bgh.t it ô¡Ëo‹ tF¤jš 

tÊKiwia¥ ga‹gL¤â fh©ngh«.

			  10224	 =	 9648 × 1 + 576
			  ï§F Ûâ 576	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  9648	 =	 576 × 16 + 432
			  ï§F Ûâ 432	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  576	 =	 432 × 1 + 144
			  ï§F Ûâ 144	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  432	 =	 144 × 3 + 0
			  ï§F Ûâ 0
		 vdnt 10224 k‰W« 9648 -‹ Û.bgh.t = 144.
(iv)		 84, 90 k‰W« 120 -‹ Û.bgh.t fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j eh« bgWtJ.
			  90	 =	 84 × 1 + 6
			  ï§F Ûâ 6	 ≠	 0.

		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  84	 =	 6 × 14 + 0
			  ï§F Ûâ 0
		 vdnt 84 k‰W« 90‹ Û.bgh.t 6. 
	 Û©L« 6, 120 -‹ Û.bgh.t it¡ fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j

			  120	 =	 6 × 20 + 0
			  ï§F Ûâ 0.
		 vdnt 84, 90 k‰W«120 -‹ Û.bgh.t 6 MF«.

7.	 1230 k‰W« 1926 M»a v©fis tF¡F« nghJ 

Ûâ 12 -I¤ ju¡Toa Äf¥bgÇa v©iz¡ 

fh©f.� [ Mf°£ - 2022]
Ô®î.	njitahd v©zhdJ

			  1230 – 12	 =	 1218 k‰W«

	 1926 – 12 =1914 ït‰¿‹ Û.bgh.t MF«.

	 vdnt 1218, 1914-‹ Û.bgh.t it¡ fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j

			  1914	 =	 1218 × 1 + 696
			  ï§F Ûâ 696	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  1218	 =	 696 × 1 + 522
			  ï§F Ûâ 522	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  696	 =	 522 × 1 + 174
			  ï§F Ûâ 174	 ≠	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  522	 =	 174 × 3 + 0
	 ï§F Ûâ 0
		 \ vdnt 1218 k‰W« 1914 -‹ Û.bgh.t 174.
	 njitahd v©zhdJ 174.
8.	 32 k‰W« 60 M»at‰¿‹ Û¥bgU bghJ 

tF¤â d v‹f. d = 32x + 60y vÅš x k‰W« 
y v‹w KG¡fis¡ fh©f.

Ô®î.		 d	 =	 32x + 60y� ... (i)
	 32, 60 -‹ Û.bgh.t it¡ fhz ô¡Ëo‹ tF¤jš 

tÊKiwia¥ ga‹gL¤j

			  60	 =	 32 × 1 + 28� ...(ii)
			  ï§F Ûâ 28	 ¹	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  32	 =	 28 × 1 + 4� ...(iii)
			  ï§F Ûâ 4	 ¹	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  28	 =	 4 × 7 + 0� ...(iv)
			  ï§F Ûâ 0
		 vdnt  32, 60 -‹ Û.bgh.t 4 MF«.
	 (iii) -ÈUªJ eh« bgWtJ

	 		  32	 =	 28 × 1 + 4
	 ⇒		  4	 =	 32 – 28
	 ⇒		  4	 =	 32 – (60 – 32)
� [ 28 = (60 – 32) × 1]
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30  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS« 

	 ⇒		  4	 =	 32 – 60 + 32
	 ⇒		  4	 =	 32 × 2 + (–1) × 60� ... (v)
		 \	  x	 =	 2 k‰W« y = –1
� [ (v) k‰W« (i)-I x¥ãl]
9.	 xU Äif KGit 88 Mš tF¡F« nghJ Ûâ 

61 »il¡»wJ. mnj Äif KGit 11 Mš 

tF¡F« nghJ »il¡F« Ûâia¡ fh©f.
Ô®î.	xU Äif KGit x v‹f

	 x	 =	 88 × y + 61
	 61	=	 11 × 5 + 6�

� (Q 88, 55 v‹gd 11Mš ÛâÆ‹¿ tFgL«)
	 ∴ ï§F Ûâ 6.

10.	 vªj ïU mL¤jL¤j Äif KG¡fŸ rh®gfh 

v©fŸ vd ÃWîf.

Ô®î.	 n k‰W« n + 1 ïU mL¤jL¤j KG¡fŸ v‹f. 
	 Û.bgh.t (n, n + 1) = p v‹f

	 ⇒ p Mš  n tFgL«� ... (1)
		     k‰W« p Mš(n + 1) tFgL«� ... (2)
	 ⇒ p Mš (n + 1 – n) tFgL«� [(2)ÈUªJ – (1)]
	 ⇒ p Mš 1 tFgL«

	 1 I 1 jÉu ntW vªj v©Q« tF¡fhJ

	 ⇒ p = 1
		 \ Û.bgh.t (n, n + 1) = 1.
	 ⇒ n k‰W« (n + 1) rh®gfh v©fŸ.

gÆ‰á 2.2

1.	 n x® ïaš v© vÅš, vªj n kâ¥òfS¡F 4n 
MdJ   6 v‹w ïy¡f¤ij¡ bfh©L Koí«?

Ô®î.	4n = (2 × 2)n = 2n × 2n

	 2 MdJ 4n -‹ X® fhuÂ.
	 vdnt, 4n MdJ v¥bghGJ« ïu£il v© k‰W«  

4, 6 -š Koí« v©fŸ.
	 ∴ n MdJ ïu£il v© vÅš 4n MdJ 6 -š 

Koí«.

	 ∴ n = 2, 4, 6, 8
		 cjhuz§fŸ: 

		

42 = 16 43 = 64
44 = 256 45 = 1,024
46 = 4,096 47 = 16,384
48 = 65,536 49 = 262,144

2.	 m k‰W« n ïaš v©fŸ vÅš, vªj m Æ‹ 

kâ¥òfS¡F 2n × 5m v‹w v© 5 v‹w ïy¡f¤ij¡ 

bfh©L Koí«?� [br¥. - 2020]

Ô®î.	2n × 5m

	 2n MdJ n -‹ mid¤J kâ¥òfS¡F« ïu£il 

v©zhf cŸsJ.

	 5m MdJ m -‹ mid¤J kâ¥òfS¡F« x‰iwahfî« 

5 v‹w ïy¡f¤ij¡ bfh©L Ko»wJ.

	 Mdhš 2n × 5m v¥bghGJ« ïu£il v©zhfî« 

0 -š Koí« v©zhfî« cŸsJ.
	 [ ïu£il¥gil v© X x‰iw¥gil = ïu£il¥gil 

� v©]
	 \ 2n × 5m MdJ m -‹ v«kâ¥ã‰F« 5 v‹w 

ïy¡f¤ij¡ bfh©L KoahJ.

3.	 252525 k‰W« 363636 v‹w v©fË‹ Û.bgh.t 

fh©f.

Ô®î.	252525, 363636 ït‰¿‹ Û.bgh.t fhz ô¡Ëo‹ 

tF¤jš tÊKiwia¥ ga‹gL¤j,

			  363636	 =	 252525 × 1 + 111111
			 ï§F Ûâ 111111	 ¹	 0.
		 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  252525	 =	 111111 × 2 + 30303
			  ï§F Ûâ 30303	 ¹	 0.
	 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  111111	 =	 30303 × 3 + 20202
			  ï§F Ûâ 20202	 ¹	 0.
	 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  30303	 =	 20202 × 1 + 10101
			  ï§F Ûâ 10101	 ¹	 0.
	 Û©L« ô¡Ëo‹ tF¤jš tÊKiwia¥ ga‹gL¤j

			  20202	 =	 10101 × 2 + 0
			  ï§F Ûâ 0.
	 10101 MdJ 363636 k‰W« 252525 ït‰¿‹ 

Û.bgh.t MF«.

4.	 13824 = 2a × 3b vÅš, a k‰W« b -Æ‹ kâ¥ò¡ 

fh©f.� [nk - 2022]

Ô®î.	13824 = 2a × 3b vÅš

		 fhuÂ¥ ãÇ¤jš _y«

		

69122

34562

17282

8642

4322

2162

1082

542

272

93

33

13824
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31 RuhÉ‹ ➠ 10M« tF¥ò -  fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS«

	 13824	 = �2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 × 2 ×  
� 3 × 3 × 3

		  	 = 29 × 33 = 2a × 3b

		 \    a	 = 9, b = 3.
5.	 p1

x1 × p2
x2 × p3

x3 × p4
x4 = 113400 ï§F p1, p2, p3 , 

p4 v‹gd VW tÇirÆš mikªj gfh v©fŸ 

k‰W«  x1, x2, x3, x4 v‹gd KG¡fŸ vÅš 

p1, p2, p3 , p4 k‰w« x1, x2, x3, x4 M»at‰¿‹ 

kâ¥òfis¡ fh©f.

Ô®î.		 px1 1  × px2 2  × p
x
3

3  × px4 4  = 113400 vÅš

		 p1, p2, p3, p4 v‹gd VWtÇirÆš mikªj gfh 

v©fŸ k‰W«  x1, x2, x3, x4 v‹gd KG¡fŸ.

	 ∴fhuÂ¥ãÇ¤jš _y«

		

567002

283502

141752

47253

15753

5253

1753

355

75

113400

	 113400 	= �2 × 2 × 2 × 3 × 3 × 3 × 3 × 5 × 
 � 5 × 7

		  = 23 × 34 × 52 × 71

		  = p
x
1

1  × p
x
2

2  × p
x
3

3  × p
x
4

4

	 \ �p1 =  2, p2 = 3, p3 = 5, p4 = 7, x1 = 3, x2 = 4, x3 = 2,  
x4 = 1.

6.	 mo¥gil v©Âaš nj‰w¤ij¥ ga‹gL¤â 

408 k‰w« 170 v‹w v©fË‹ Û.bgh.k k‰W« 

Û.bgh.t fh©f

Ô®î.	mo¥gil v©Âaš nj‰w¤ij¥ ga‹gL¤â 408 
k‰W« 170-‹ Û.bgh.t k‰W« Û.bgh.k -it¡ 

fh©ngh«.

			

2042

1022

512

173

408
	

852

175

170

		 408 = 23 × 31 × 171

		 170 = 21 × 51 × 171		
408, 107 -‹ bghJ gfh 

fhuÂfŸ
Äf¥bgÇa mL¡F

2 1
17 1

			 \ Û.bgh.t = 21 × 171 = 34.

	

408, 107 -‹ gfh 

fhuÂfŸ
Äf¥bgÇa mL¡F

2 3
3 1
5 1
17 1

		 \ Û.bgh.k = 23 × 31 × 51 × 171 = 2040
	 \ Û.bgh.k = 2040, Û.bgh.t = 34
7.	 24,15,36 M»a v©fshš ÛâÆ‹¿ tFgL« 

Äf¥bgÇa M¿y¡f v©iz¡ fh©f.

Ô®î.	24, 15, 36 ït‰¿‹ Û.bgh.k fhz

  

122

62

32

24

53

15
    

182

92

33

36

			  24	 =	 23 × 3
			  15	 =	 3 × 5
			  36	 =	 22 × 32

24, 15, 36 -‹ gfh¡ 

fhuÂfŸ

Äf¥bgÇa 

mL¡FfŸ

2 3
3 2
5 1

			  \ Û.bgh.k 	 = 	 23 × 32 × 51

				   = 	 8 × 9 × 5 = 360
	 Äf¥bgÇa ïy¡f v© 999999.
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32  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS« 

	 ∴ 999999 -I 360 Mš tF¤jhš ek¡F »il¥gJ 

999999 = 360 (2777) + 279 [a = bq + r]
	 ⇒ Ûâ = 279 

	 ∴ 999999 – 279 = 99720
		 \ 24, 15, 36 Mš ÛâÆ‹¿ tFgl¡Toa Äf¥bgÇa 

MW ïy¡f v© 999720 MF«.
8.	 35, 56 k‰W« 91 Mš tF¡F« nghJ Ûâ  

7 -I¤ ju¡Toa Äf¢ á¿a v© vJ?

Ô®î.			 35	 =	 5 × 7
			  56	 =	 2 × 2 × 2 × 7
			  91	 =	 7 × 13
	 35, 56, 91 ‹ Û.bgh.k	=	 5 × 7 × 2 × 2 × 2 × 13 
				   = 	 3640
			  \ 3640 + 7	 = 	 3647
	 \ 35, 56, 91 Mš tF¡f¥gL« bghGJ Ûâ 7 

tu¡Toa Äf¢á¿a v© 3647 MF«.

9.	 Kjš 10 ïaš v©fshš ÛâÆ‹¿ tFgl¡Toa 

á¿a v© vJ?� [Mf°£ - 2022]

Ô®î.	Kjš 10 ïaš v©fshš tFgl¡Toa Äf¢á¿a 

v© 2520 MF«.
F¿¥ò :

1 = 1 6 = 21 + 31

2 = 21 7 = 71

3 = 31 8 = 23

4 = 22 9 = 32

5 = 51 10 = 21 × 51

∴ Û.bgh.k (1, 2, 3, ..., 10)
=	 23 × 32 × 5 × 7
=	 8 × 9 × 5 × 7
=	 2520

gÆ‰á 2.3

1.	 ã‹tU« rk‹ghLfis Ãiwî brŒa¡Toa 

Fiwªj g£r Äif KG x -‹ kâ¥ig¡ fh©f.

	 (i)	 71 4 x (k£L 8) 
	 (ii)	 78 + x 4 3 (k£L 5) 
	 (iii) 	89 4 (x + 3) (k£L 4)

	 (iv) 	96 4 
x

7
(k£L 5)

	 (v)	 5x 4 4 (k£L 6)� [ãoV - 2]

Ô®î.	(i) 71 º x (k£L 8)
			  71	 º	 7 (k£L 8)
			  ∴ x	 =	 7:[71 – 7 = 64 MdJ 8 š 

� tFgL«]

(ii)	 78 + x ≡ 3 (k£L 5)
		 Þ	 78 + x – 3	 =	 5n ï§F n xU KG.
			  75 + x	 =	 5n
		 75 + x v‹gJ 5 -‹ kl§F.
	 75 + 5 = 80. 80 MdJ 5 ‹ kl§F.
		 ∴ x -‹ Fiwªjg£r Äif KG kâ¥ò = 5 MF«. 
(iii)		 89 ≡ (x + 3) (k£L 4)
			  89 – (x + 3)	 =	 4n ï§F n xU KG

			  89 – x – 3	 =	 4n
			  86 – x	 =	 4n
		 86 – x MdJ 4 -‹ kl§F v‹gjhš

	 86 – 2 = 84. 84 MdJ 4 -‹ kl§F

	 ∴ x -‹ Fiwªjg£r Äif KG kâ¥ò = 2 MF«.

(iv)		 96 ≡ x
7

 (k£L 5)

			  96 – x
7

	 =	 5n (ï§F n X® KG )

			
672

7
− x

	 =	 5n

			  672 – x	 =	 35n
	 672 – x MdJ 35 -‹ kl§F v‹gjhš.
	 672 – 7 = 665.
	 665 MdJ 35 -‹ kl§F

	 ∴ x = 7
(v)		 5x ≡ 4 (k£L 6)
			  5x 	 ≡	 4 (k£L 6).
			  5x – 4	 =	 6n
	 5x – 4 MdJ 6-‹ kl§F v‹gjhš 5(2) – 4 = 6. 

6 MdJ 6‹ kl§F MF«

	 \ x = 2

2.	 x MdJ k£L 17 -Æ‹ Ñœ 13 cl‹ 

xU§»irthf cŸsJ vÅš, 7x – 3 MdJ 

vªj v©Ql‹ xU§»irthf ïU¡F«?

Ô®î.	x ≡ 13 (k£L 17)� ...(1)
			  7x – 3	 ≡	 p (k£L 17)� ...(2)
	 (1) ÈUªJ,
			  x – 13	 =	 17n (n X® KG).
	 x – 13 X® 17 -‹ kl§F.
	 \ 30 – 13 = 17 (ïJ 17 -‹ xU kl§F)
			  \ x	 =	 30
	 (2) ÈUªJ,
	 Þ	  7 × 30 – 3	 ≡	 p (k£L 17)
			  210 – 3	 ≡	 p (k£L 17)
	       	 207	 ≡	 p (k£L 17)
			        207	 ≡	 3 (k£L 17)
		        \ 	 p	 ≡	 3
	 [207, 17 Mš tF¥g£lhš Ûâ 3 MF«]
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33 RuhÉ‹ ➠ 10M« tF¥ò -  fz¡F ➠ m¤âaha« 2 ➠ v©fS« bjhl®tÇirfS«

3.	 Ô®¡f 5x ≡ 4 (k£L 6)
Ô®î.	bfhL¡f¥g£lJ 5x ≡ 4 (k£L 6)
	 ⇒ (5x – 4) MdJ 6 Mš tFgL«

	 ⇒	 5x – 4	 =	 6n ï§F n xU KG

	 ⇒ 	 5x	 =	 6n + 4

	 ⇒	 x	  =	 6 4
5

n +

			  n	=	 1 vÅš,	 x	 =	 6 4
5
+ =  10

5
= 2

	 [n ãw kâ¥òfis bfh©lhš x MdJ 5 Mš 

tFglhJ]
			  n	=	 6 vÅš,	 x	 =	

36 4
5
+

= 
40
5  = 8

			  n	=	 11 vÅš,	x	 =	
66 4

5
+

= 
70
5

= 14

	 \  x ¡fhd rh¤âakhd kâ¥òfŸ 2, 8, 14, ...
4.	 Ô®¡f 3x − 2 ≡ 0 (k£L 11)
Ô®î.		 3x – 2	 ≡	 0 (k£L 11)
			  3x – 2	 =	 11n (n x® KG)
	      	  3x	 =	 11n + 2

			  x	 =	
11 2

3
n +

		 ï§F n = 2,	 x	 =	  
11 2 2

3
´ +

=
24
3 = 8

		 ï§F n = 5,  	  x	 =	
11 5 2

3
× +

 = 
55 2

3
+

			
	 =	

57
3

 = 19

� [n ï‹ ãw kâ¥òfS¡F x MdJ 3 Mš tFglhJ]

	 ï§F n = 8,	  x	 =	
11 8 2

3
× +

 = 
88 2

3
+

				   =	
90
3

	 = 30.

	 \	 x	 =	 8, 19, 30, ...
5.	 K‰gfš 7 kÂ¡F 100 kÂ neu¤â‰F¥ ãwF 

neu« v‹d?
Ô®î.	 �x›bthU 12 kÂ neu¤â‰F« xU jlit 7 

tUtjhš  x  eh« ã‹tUkhW fhz nt©L«.

	 100 ≡ x (k£L 12)� ... (1)
	 ⇒ (100 – x) 12 Mš tFgL«

	 ⇒ 100 – x = 12n ï§F n xU KG MF«.

	 ⇒ 100 – 12n = x
			  n	 =	 1 vÅš,	 x	 =	 100 – 12 = 88
			  n	 =	 2 vÅš,	 x	 =	 100 – 24 = 76
			  n	 =	 3 vÅš,	 x	 =	 100 – 36 = 64
			  n	 =	 4 vÅš,	 x	 =	 100 – 48 = 52

			  n	 =	 8 vÅš,	 x	 =	 100 – 96 = 4
	 ∴ n = 8 vÅš, x ï‹ Fiwªjg£r kâ¥ò 4 MF«.

	 ∴ K‰gfš 7 kÂÆÈUªJ 100 kÂ neu¤â‰F¥ 

ãwF tUtJ K‰gfš 11 kÂ MF«.

6.	 ã‰gfš 11 kÂ¡F 15 kÂ neu¤â‰F K‹ò 

neu« v‹d?
Ô®î.	15 ≡ x (k£L 12)
		 15 – x = 12n
		 15 – x MdJ 12 -‹ kl§F 

	 x = 3 vÅš, 15 – 3 = 12 v‹gJ12ï‹ kl§F.

		 \ K‰gfš 11 kÂ¡F 15 kÂ neu¤â‰F K‹ghd 

neu« = 11 – 3 = 8 kÂ i.e. K‰gfš 8 kÂ.

7.	 ï‹W br›thŒ »Hik, v‹Dila khkh 45 
eh£fS¡F¥ ãwF tUtjhf¡ T¿íŸsh®. 
v‹Dila khkh vªj¡ »HikÆš tUth®?

Ô®î.	ï‹W br›thŒ¡»Hik, mj‰fhd v© 2. khkh 

45 eh£fS¡F ã‹ tUtjhš 2-cl‹ 45 I¡ T£o 

k£L 7 fhz nt©L«.

	 VbdÅš 1 thu¤â‰F 7 eh£fŸ

	 2 + 45 (k£L 7) ≡ 47 (k£L 7) = 5 k£L (7)
	 5 v‹gJ btŸË¡»Hikia¡ F¿¡F«. vdnt 

khkh btŸË¡»HikÆš tUth®.

8.	 vªj xU Äif KG v© n -‰F« 2n + 6 × 9n 
MdJ 7 Mš tFgL« vd ÃWîf.

Ô®î.	 p (n) v‹gJ 2n + 6 × 9n v‹gJ 7 Mš tFgL« 

T‰W MF«.

	 go 1 : n = 1 ¡F p (n) rÇgh®¡f

	 n = 1 vÅš, 21 + 6 × 91 = 2+ 54 = 56 v‹gJ 7 

Mš tFgL«.

	 go 2 :  n = k vÅš, p (n) c©ikahF«.

	 2k + 6 × 9k v‹gJ 7 Mš tFgL«.

	 ⇒2k + 6 × 9k = 7m  ï§F m xU KGthF«. ... (1)
	 go 3 : n = k + 1-¡F p (n) Ã%ã¡f,
	 ⇒	 2k + 1 + 6 × 9k + 1

	 ⇒	 2k + 1 + 6 × 9k × 9
	 ⇒	 2k + 1 + 6 (9k) × 9
	 =	 2k + 1 + 9 (7m – 2k)�[(1) ⇒2k + 6 × 9k  = 7 m
� ⇒ 6 × 9k  = 7 m – 2k]
	 =	 2k + 1 + 63 m – 9.2k  = 63 m + 2k + 1 – 9 (2k)
	 =	 63 m – 2k  (9 – 2)� [– 2k I ïu©lh« k‰W« 

� _‹wh« T£lÈš ïUªJ vL¡f]
	 =	 63 m – 2k  (7)
	 =	 7[9m – 2k]
	 n = k + 1-¡F p (n) MdJ 7 Mš tFgL«.

	 \ 2n+ 6 × 9n VnjD« xU KG v© n ¡F 7Mš 

� tFgL«.
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myF¤ nj®î
neu« : 45 ÃÄl§fŸ								�         kâ¥bg© : 25

				  ãÇî - m� (5 × 1 = 5)
1.	 ô¡Ëo‹ tF¤jš Jiz¤ nj‰w¤ij¥ ga‹gL¤â, 

vªj Äif KGÉ‹ fz¤ijí« 9 Mš tF¡F« 

nghJ »il¡F« ÛâfŸ

	 (m) 	0, 1, 8 			  (M)	1, 4, 8 
	 (ï) 	 0, 1, 3 			  (<)	 1, 3, 5
2.	 1729 -I gfh¡ fhuÂ¥gL¤J« nghJ, mªj¥ gfh 

v©fË‹ mL¡FfË‹ TLjš.

	 (m)	 1 	 (M)	2	 (ï)	 3 	 (<)	 4
3.	 65 k‰W« 117 -Æ‹ Û.bgh.t -it 65m – 117 

v‹w toÉš vGJ«nghJ, m -‹ kâ¥ò

	 (m)	 4 	 (M)	2 	 (ï)	 1 	 (<)	 3
4.	 xU T£L¤ bjhl® tÇirÆš Kjš cW¥ò 1 k‰W« 

bghJ É¤âahr« 4. ïªj¡ T£L¤ bjhl®tÇirÆ‹ 

v¤jid cW¥òfis¡ T£odhš mj‹ TLjš 

»il¡F« 120?
	 (m)	 6	 (M)	7	 (ï)	 8 	 (<)	 9

5.	 (13 + 23 + 33 + ... + 153)−(1 + 2 + 3 + ... + 15) Æ‹ 

kâ¥ò

	 (m)	 14400			   (M)	14200
	 (ï)	 14280			   (<)	 14520
				  ãÇî - M� (5 × 2 = 10)
1.	 3 Mš tF¡F« nghJ Ûâ 2 -I¤ ju¡Toa mid¤J 

Äif KG¡fisí« fh©f.

2.	 n x® ïaš v© vÅš, n kâ¥òfS¡F 4n MdJ   
6 v‹w ïy¡f¤ij¡ bfh©L Koí«?

3.	 K‰gfš 7 kÂ¡F 100 kÂ neu¤â‰F¥ ãwF 

neu« v‹d?

4.	 –11, –15, –19,... v‹w T£L¤ bjhl®tÇirÆ‹  

19 -tJ cW¥ig¡ fh©f.

5.	 Kjš n ïaš v©fË‹ t®¡f§fË‹ TLjš 285 
k‰W« Kjš n ïaš v©fË‹ fd§fË‹ TLjš 

2025 vÅš n -‹ kâ¥ò fh©f.

				  ãÇî - ï� (2 × 5 = 10)
1.	 átkÂ xU gÂ¡fhd ne®¡fhzÈš g§nf‰»wh®. 

mªÃWtd« mtU¡F ïu©L Éjkhd thŒ¥òfis 

tH§F»wJ.

	 thŒ¥ò A: Kjš khj Câa« `20,000 k‰W« 

Ã¢rkahd 6% M©L Câa ca®î 5 M©LfS¡F.

	 thŒ¥ò B: Kjš khj Câa« `22,000 k‰W« 

Ã¢rakhd 3% M©L Câa ca®î 5 M©LfS¡F.

	 A k‰W« B M»a ïU thŒ¥òfËY« mtUila 

eh‹fhtJ tUl Câa« v›tsî?

2.	 Fkh® jdJ eh‹F e©g®fS¡F foj« vGJ»wh®. 

nkY« jdJ e©g®fis mt®fŸ x›bthUtU« 

eh‹F bt›ntW e©g®fS¡F¡ foj« vGJkhW« 

k‰W« ï ªj¢ brašKiwia¤ bjhlUkhW« TW»wh®. 

ïªj¢ brašKiw bjhl®¢áahf eilbgW»‹wJ. 

xU foj¤â‰fhd bryî ̀ 2 vÅš 8 ÃiyfŸ tiu 

foj§fŸ mD¥òtj‰F MF« bkh¤j bryit¡ 

fh©f.

ÉilfŸ

ãÇî - m

1.	 (m) 0, 1, 8		 2.	 (ï) 3
3.	 (M) 2		  4.	 (ï) 8
5.	 (ï) 14280

ãÇî - M

1.	 gh®¡f : gÆ‰á v© 2.1 Édh v©. 1
2.	 gh®¡f : gÆ‰á v© 2.2 Édh v©. 1
3.	 gh®¡f : gÆ‰á v© 2.3 Édh v©. 5
4.	 gh®¡f : gÆ‰á v© 2.5 Édh v©. 4
5.	 gh®¡f : gÆ‰á v© 2.9 Édh v©. 5

ãÇî - ï

1.	 gh®¡f : gÆ‰á v© 2.7 Édh v©. 11
2.	 gh®¡f : gÆ‰á v© 2.8 Édh v©. 8


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�� ãjhfu° nj‰w¤â‹ T‰W:

	 xU br§nfhz K¡nfhz¤âš f®z¤â‹ t®¡f« k‰w ïU g¡f§fË‹ t®¡f§fË‹ TLjY¡F¢ 

rk«.

�� tobth¤jit¡fhd AA ÉâKiw

	 xU K¡nfhz¤â‹ ïu©L nfhz§fŸ Kiwna k‰bwhU K¡nfhz¤â‹ ïu©L 

nfhz§fS¡F¢ rkkhdhš, m›ÉU K¡nfhz§fS« tobth¤jit MF«. VbdÅš ïU 

K¡nfhz§fËY« _‹whtJ nfhz« rkkhf ïU¡F«.

�� tobth¤jit¡fhd SAS ÉâKiw 

	 xU K¡nfhz¤â‹ xU nfhz« k‰bwhU K¡nfhz¤â‹ xU nfhz¤â‰F rkkhfî«, mit 

cŸË£l g¡f§fS« É»j rkkhf ïUªjhš m›Éu©L K¡nfhz§fS« tobth¤jit MF«.

137

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

m
¤
â
a
ha
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4 toÉaš

This is Only for Sample for Full Book Order Online or 
Available at All Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 

www.su
ra

bo
ok

s.c
om

www.kalviexpress.in www.kalviexpress.in

Send Your Material &Question Answer Our Email ID -kalviexpress@gmail.com

www.kalviexpress.in



138  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 4 ➠ toÉaš 

gÆ‰á 4.1

1.	 ÑnH bfhL¡f¥g£lt‰¿š vªj 

K¡nfhz§fŸ tobth¤jit v‹gij¢ 

nrhâ¡fî« nkY« x -‹ kâ¥ò fh©f. 

x

A

B C

5

3 3

P

70o 110o

Q

C

A BD

E
2

3 5

3
1

2

(i) (ii)

Ô®î:	 fUJ ΔADE k‰W« ΔABC

	 (i)	
AE
AC

	 =	  AD
AB

 

� (x¤j K¡nfhz§fŸ vÅš)

�
 3 1

2
2 5 1

2
11
2

+ = =é
ëê

ù
ûú

	
	Mdhš ï§F,	 2

11
2

	 ≠	 3
8

�
C

E

A BD3

2

5

31 2

			  2 2
11

´ 	 ≠	 3
8

			
4

11
	 ≠	 3

8
� ∴ ïit tobth¤jit ïšiy 
	 (ii) DABC k‰W« DPQC,
			  ∠PQC	 =	 180º – 110º = 70º
			  ∠ABC	 =	 ∠PQC = 70º
			  ∠C	 =	 ∠C  (bghJthd nfhz«)
			  ∴∠A	 =	 ∠QPC(∴AAA ÉâKiw)
		 ∴DABC k‰W« DPQC tobth¤jit

	 ⇒	 AB
PQ

	 =	
BC
QC

�
A

P

B CQ3 3

x

5			  5
x

 	 =	 3 3
3
+

			 FW¡F bgU¡fš 6x = 15

			   x = 15
6

	 =	  2.5

2.	 xU bg© És¡F f«g¤â‹ moÆÈUªJ 

6.6  Û bjhiyÉYŸs f©zhoÆš 

És¡F f«g c¢áÆ‹ ãuâgÈ¥ig¡ 

fh©»whŸ 1.25  Û cauKŸs m¥bg© 

f©zhoÆÈUªJ 2.5   Û bjhiyÉš 

Ã‰»whŸ. f©zhoahdJ thd¤ij 

neh¡» it¡f¥g£LŸsJ. m¥bg©, 

f©zho k‰W« És¡Ff«g«  M»ait 

všyh« xnu ne®¡nfh£oš miktjhf 

vL¤J¡ bfh©lhš, És¡F¡ f«g¤â‹ 

cau¤ij¡ fh©f.
Ô®î:	M  v‹gJ f©zhoÆ‹ Ãiy, G v‹gJ 

bg©Â‹ Ãiy k‰W« L v‹gJ És¡»‹ Ãiy.

	 GR v‹gJ bg©Â‹ cau« v‹f.

	 ⇒ GR = 1.25 Û  k‰W« NL  v‹gJ És¡F 

f«g¤â‹ cau« ⇒ NL = h.
	 DMLN, DMGR x¤j K¡nfhz§fŸ

� [∠M bghJ ∠BGL = ∠NLG = 90º 
� AA tiuaiw¥go]

M

1.
25

 Û

L

N

h = ?

2.5Û

6.6 Û

R

G

		
\

	  
GR
LN

	 =	  
MG
ML

			
1 25.

h
	 =	  

2 5
6 6

.

.
			  1.25 × 6.6	 =	 2.5 × h

			
 h	 =	  

1 25 6 6
2 5

. .
.
´

			  h	 =	  
125
100

66
10

10
25

5

4 2

33

5
´ ´

				   =	
33
10

 =  3.3 Û

		 \ És¡F f«g¤â‹ cau« = 3.3 Û.

3.	 6 Û cauKŸs br§F¤jhf Ã‰F« 

f«gkhdJ jiuÆš  400 br.Û ÚsKŸs 

ÃHiy V‰gL¤J»wJ. xU nfhòukhdJ 

28 Û ÚsKŸs ÃHiy V‰gL¤J»wJ. 

f«g« k‰W« nfhòu« xnu ne®¡nfh£oš 

miktjhf¡ fUâ tobth¤j j‹ikia¥ 

ga‹gL¤â, nfhòu¤â‹ cau« fh©f.

Ô®î:	AB = h Û v‹gJ nfhòu¤â‹ cau« v‹f

	 DE = 6 Û v‹gJ f«g¤â‹ Ús« v‹f

	 nkY«, BC = 28Û v‹gJ nfhòu¤â‹ ÃHš 

k‰W« EC = 400 br.Û = 4Û  f«ã‹ ÃHš

	 gl¤âš DABC, DDEC x¤j K¡nfhz§fŸ
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139 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠m¤âaha« 4 ➠ toÉaš

B
6 

m
C

h 

4

28 m

D

A

E

	 ΔABC k‰W« ΔDEC, ∠C Æš bghJ k‰W«  
∠ABC = ∠DEC = 90º

	 ∴AA tiuaiw¥go, ΔABC k‰W« ΔDEC 
tobth¤jJ.

	 ⇒	
AB
DE 	 =	  

BC
EC

	 ⇒	      h
6

	 =	  
28
4

		 ⇒ h
6

 = 7

	 ⇒	    h	 =	  6 × 7
	 ⇒ 	   h	 =	  42 m
		 ∴ nfhòu¤â‹ cau« =  42 Û.

4.	 QR I mo¥g¡fkhf¡ bfh©l ïU 

K¡nfhz§fŸ QPR k‰W« QSR -‹ 

òŸËfŸ P k‰W« S -Æš br§nfhz§fshf 

mikªJŸsd. ïU K¡nfhz§fS«  

QR -Æ‹ xnu g¡f¤âš mikªJŸsd.  PR 
k‰W« SQ v‹w g¡f§fŸ T v‹w òŸËÆš 

rªâ¡»‹wd vÅš, PT × TR = ST × TQ vd 

ÃWîf.� [ãoV - 6]

Ô®î:	DPQT k‰W« DTSR fUJf,
			  ∠P	 =	 ∠S = 90º k‰W«

			  ∠PTQ	 =	 ∠STR
� [neU¡F ne® vâ®nfhz§fŸ]
	 \ AA tiuaiw¥go tobth¤jit

	 DPQT ¡F D TSR tobth¤jJ,
			  \ D PQT 	 ∼	 D TSR
	 ïu©L K¡nfhz§fŸ

	 tobth¤jJ vÅš x¤j

	 g¡f‡fŸ É»j rkKilaJ.

	 D PQT Æš ∠1 k‰W«

	 ∠2 -¡F ïilnaahd g¡f« PT
	 mij¥ nghy DTSRÆš ∠1 k‰W« 
	 ∠2 Æš TS¡F ïilnaahd g¡f«.� ... (1)
	 mij¥ nghy DPQT Æš ∠2  k‰W« ∠3Æš QT 

k‰W« DTSR-¡F ïilnaahd g¡f« ∠2 k‰W« 
∠3 Æš TR¡F ïilnaahd g¡f«� ... (2)

	 (1)  k‰W« (2) ÈUªJ� [ DPQT ∼ D TSR]
	 ⇒	 PT.TR	 =	 TS.QT
	 ⇒	 PT ×TR	 =	 ST × TQ
	 vdnt Ã%ã¡f¥g£lJ.

T

S

P R

Q

90º

90º
3

2
2

1

1

3

5.	 bfhL¡f¥g£l gl¤âš, C-I 

br§nfhzkhf¡ bfh©l DABC-Æš  
DE ^ AB vÅš, DABC ~ DADE vd 

Ã%ã¡f. nkY«AE k‰W« DE M»at‰¿‹ 

Ús§fis¡ fh©f.
AE

B C

D

12
2

3
AE

B C

D

12
2

3

Ô®î:	fz¡»‹go, ∠C = 90º = ∠DEA
	 ∠A MdJ D ABC k‰W« D ADE  ïu©o‰F« 

bghJthdJ.

		 [DABC xU br§nfhz K¡nfhz«

			  AB2	 =	  BC2 + AC2

				    =	 122 + 52 = 144 + 25
				    =	 169]
	 ∴ AA ÉâKiw¥go

	 D ABC ~ D ADE 
	 ∴ mt‰¿‹ x¤j g¡f§fŸ É»j« rk«

			
AD
AB 	 =	

AE
AC  = 

DE
BC

			
3

13 	 =	
AE
5

 = 
DE
12

	
AE
5

 = 
3

13  ⇒ AE	 =	
3 5
13

15
13

× =  

			
DE
12

 = 
3

13 ⇒ DE	 =	
3 12

13
36
13

× =

			  ∴ AE 	 =	
15
13

 ;  DE = 
36
13

6.	 bfhL¡f¥g£l gl¤âš, DACB ~  DAPQ.  
BC = 8 br.Û, PQ = 4 br.Û, BA = 6.5 br.Û k‰W« 
AP = 2.8 br.Û vÅš, CA k‰W« AQ -Æ‹ 

kâ¥ig¡ fh©f.
B

C

A

Q

P

Ô®î:	DABC ~ DAPQ ⇒  x¤j g¡f§fŸ É»j 

rkKilaJ

			
AB
AQ

	 =	  
BC
PQ

 = 
CA
AP

	

	 ⇒	
6 5.
AQ

	 =	  
8
4

 =  
CA
2 8.
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140  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 4 ➠ toÉaš 

	 ⇒	
6 5.
AQ

	 =	
2
1 2 8

=
CA

.
		                         I            II     III

B

C

A

Q

P

4 br.Û

8 br.Û

6.5 br.Û

2.8
 br.Û

	 II k‰W« III ÈUªJ

	 ⇒ 	 CA	 =	 2 × 2.8 ⇒ CA = 5.6 br.Û
	 I k‰W« II ÈUªJ

	 ⇒ 	 6.5	 =	 2 AQ
	

⇒	 AQ	 =	
6 5
2
.

	⇒ AQ = 3.25 br.Û

7.	 bfhL¡f¥g£l gl¤âš OPRQ MdJ rJu« 

k‰W«ÐMLN = 90°vÅš, Ñœ¡f©lt‰iw 

Ã%ã¡fî«. 
	 (i) DLOP ~ DQMO (ii) DLOP ~ DRPN  

(iii) DQMO ~ DRPN      (iv) QR2 = MQ × RN.

  

N
Q

P

M

L
O

R

90o

Ô®î:	(i)	 ∆LOP k‰W« ∆QMO _y« ek¡F »il¥gJ,

		 ÐOLP = ÐMQO (x›bth‹W«  90º ¡F rk«)
		 k‰W« ÐLOP = ÐOMQ (x¤j nfhz§fŸ)
	 	∆LOP ~ ∆QMO (tobth¤jit¡fhd AA 

� tiuaiw¥go)
	 (ii)	  ∆LOP k‰W« ∆PRN _y« ek¡F »il¥gJ

		 ÐPLO = ÐNRP (x›bth‹W« 90º¡F rk«)
		 ÐLPO = ÐPNR (x¤j K¡nfhz§fŸ)
	 	∆LOP ~ ∆RPN (tobth¤jit¡fhd AA 

� tiuaiw¥go)
	 (iii)	 	∆QMO k‰W«∆RPN
	 VbdÅš ∆ LOP ~ ∆QMO k‰W« ∆LOP ~ ∆RPN
		 ÐQMO ~ ∆RPN
	 (iv)	go 	(iii) ∆QMO ~ ∆RPN
	 vdnt x¤j g¡f§fŸ É»j rkKilait 

∆MQO, MQ Æš Ð1 k‰W« Ð2 ¡F ïilna 

mikªJŸsJ. ∆RPN, RP Æš  Ð1 k‰W« Ð2
� ... (1)

	

  

N
Q

P

M

L

2

2

3
3

1 1

O

R

90o

	 nkY« ∆MQO, QO Æš Ð1 k‰W« Ð3¡F ïilna 

mikªJŸsJ. ∆RPN, RN Æš  Ð1 k‰W« Ð3
� ... (2)
	 (1) k‰W« (2)ÈUªJ,

			  MQ
RP

	 =	
QO
RN

� ... (3)

	 Mjyhš OPQR rJu«, QO = RP k‰W«  
QO = QR

	 ⇒ 	 QO 	 =	 RP = QR
	  (3) ÈUªJ,

			
MQ
QR 	 =	

QR
RN 	

	 ⇒ 	 MQ × RN 	 =	 QR2� [FW¡F bgU¡fš]
	 vdnt Ã%ã¡f¥g£lJ.

8.	 DABC ~  DDEF š,  DABC -Æ‹ gu¥ò  

9 br.Û 2, DDEF -Æ‹ gu¥ò 16 br.Û 2 k‰W«  
BC = 2.1 br.Û vÅš, EF -Æ‹ Ús« fh©f.

Ô®î:	tobth¤j K¡nfhz§fË‹ gu¥gsthdJ 

mt‰¿‹ x¤j g¡f§fË‹ t®¡f¤â‰F rk«.

			
DABC gu¥ò
DDEF gu¥ò

	 =	  
BC
EF

2

2
�

E F

D

			  9
16

	 =	  ( . )2 1 2

2EF
 

ïU òwK« t®¡f _y« fhz�

B C

A

	 ⇒ 	
3
4

	 =	
2 1.
EF

�

			  3EF	 =	  8.4

			  EF	 =	  
8 4
3
.

= 2.8 br.Û

			  EF	 =	  2.8 br.Û.
9.	 6Û k‰W« 3Û cauKŸs ïu©L 

br§F¤jhd ö©fŸ AC v‹w 

jiuÆ‹ nkš gl¤âš fh£oíŸsthW 

C‹w¥g£LŸsJ vÅš, y ‹ kâ¥ò fh©f. 

3 
Û

6 
Û

A B
y

C

R

P

Q

�

[ãoV - 5]
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141 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠m¤âaha« 4 ➠ toÉaš

Ô®î:	ö©fË‹ c¢áÆÈUªJ vânuíŸs 

ö©fË‹ mo¡F tiua¥gL« nfhLfŸ 

rªâ¡F« òŸËÆ‹ caukhdJ ab
a b+

 Û.

	 ï§F a = 6 Û  k‰W« b = 3 Û rªâ¡F« cau« 
y Û.

	 ⇒ 	 y	 =	 ab
a b+

	 ⇒ 	 y	 =	
6 3
6 3

18
9

´
+

=  = 2Û

			  ∴ y	 =	 2Û

10.	 bfhL¡f¥g£l K¡nfhz« PQR -Æ‹ x¤j 

g¡f§fË‹ É»j«  
2
3

 vd mikíkhW 

xU tobth¤j K¡nfhz« tiuf. (msî 

fhuÂ 
2
3

<1).

Ô®î:	PQR, MdJ bfhL¡f¥g£l K¡nfhz«. ïj‹ 

g¡f§fS¡F 3
5

 msîila x¤j g¡ff§fËš 

k‰bwhU K¡nfhz¤ij mik¥ngh«.

X

Q
Q1

Q2

Q3

P′

R′

P

R

		 tiujÈ‹ gofŸ:

	 go 1 : �VnjD« x® msit¡ bfh©L DPQR I 

tiuf. 

	 go 2 : �QR v‹w nfh£L¤J©Ll‹ 

FW§nfhz¤ij V‰gL¤JkhW QX 
v‹w fâiu P v‹w Kid¥òŸË¡F 

vâ® âirÆš tiuf.

	 go 3 : 	QX -‹ ÛJ Q1, Q2, Q3 v‹w _‹W 

òŸËfis  ( 2
3

 š 2 k‰W« 3 
M»at‰¿š bgÇaJ 3 v‹gjhš)  QQ1 
= Q1Q2 = Q2Q3 v‹wthW F¿¡fî«.

	 go 4 : 	�Q3R ïiz¤J Q2 ÈUªJ (2 tJ òŸË 

mjhtJ 
2
3
š  2 k‰W«  3 M»at‰¿š 

á¿aJ) Q3R ïizahf xU nfhL 

tiuf.ïJ QR I R′ š rªâ¡»wJ.

	 go 5: 	� R′ ÈUªJ RP ¡F ïizahf tiua¥gL« 

nfhL QP I P′ Æš rªâ¡»wJ. DP′QR′-‹ 

g¡f§fŸ DPQR-‹ x¤j g¡f§fË‹ 

msÉš 3-š 2 g§F MF«

	 go 6 : DP′QR′ MdJ njtiahd tobth¤j 

K¡nfhz« MF«.

11.	 bfhL¡f¥g£l K¡nfhz« LMN-‹ x¤j 

g¡f§fË‹ É»j« 
4
5

 vd mikíkhW xU 

tobth¤j K¡nfhz« tiuf. 

 (msî fhuÂ
4
5

<1).

Ô®î:	DLMN MdJ, bfhL¡f¥g£l K¡nfhz«. ïj‹ 

g¡f§fS¡F 
4
5

 msîila x¤j g¡f§fË‹ 

k‰bwhU K¡nfhz¤ij mik¥ngh«.

M
M1

M2 M3
M4

M5

L′

N′

L

N

X

		 tiujÈ‹ gofŸ:

	 go 1 : �VnjD« x® msit¡ bfh©L DLMN I 

tiuf.

	 go 2 : ��MN v‹w nfh£L¤ J©oš 

FW§nfhz¤ij V‰gL¤JkhW MX 
v‹w fâiu L v‹w òŸË¡F vâ® 

âirÆš tiuf. 

	 go 3 : �MX š M1, M2, M3, M4, M5 v‹w 

òŸËfis ( 4
5
š

 
4 k‰W« 5 M»at‰¿š 

bgÇaJ 5 v‹gjhš) MM1 = M1M2, M2M3 
= M3M4, M4M5 vDkhW F¿¡fî«.
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142  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 4 ➠ toÉaš 

	 go 4 : ��M5N I ïiz¤J, M4 ÈUªJ  

(4 tJ òŸË mjhtJ 
4
5
š 4 k‰W« 

5 M»at‰¿š á¿aJ ) M5N -‰¡F 
ïizahf xU nfhL tiuf. ïJ MN I 

N′-š r¤â¡»wJ. 

	 go 5 : ��N′ ÈUªJ NL ‰F ïizahf tiua¥gL« 

nfhL ML I L′ š rªâ¡»wJ. DL′MN′ -‹ 

g¡f§fŸ DLMN -‹ x¤j g¡f§fË‹ 

msÉš 
4
5
MF«.

12.	 bfhL¡f¥g£l K¡nfhz« ABC-Æ‹ x¤j 

g¡f§fË‹ É»j« 
6
5

 vd mikíkhW 

xU tobth¤j K¡nfhz« tiuf  

(msî fhuÂ
6
5

>1).� [br¥. - 2020; ãoV - 1]

Ô®î:	ABC MdJ bfhL¡f¥g£l K¡nfhz« MF«. 

ABC v‹w K¡nfhz¤â‹ g¡f§fS¡F 

6
5

 msîila x¤j g¡f§fËš k‰bwhU 

K¡nfhz¤ij mik¥ngh«.

			 tiujÈ‹ gofŸ:

X

B
B1 B2

B3
B4 B5

B6

A′

C′

A

C

	 go 1 : �VnjD« x® msit¡ bfh©L DABC I 

tiuf.

	 go 2 : ��BC v‹w nfh£L¤J©oš FW§nfhz¤ij 

V‰gL¤JkhW BX v‹w fâiu A v‹w 

òŸË¡F vâ® âirÆš tiuf.

	 go 3 : �BX -‹ ÛJ B1, B2, B3, B4, B5, B6 v‹w 6 

òŸËfis ( 6
5

 š 6 k‰W« 5 M»at‰¿š 

bgÇaJ 6 v‹gjhš ) BB1 =  B1B2 = B2B3  
= B3B4 =  B4B5 = B5B6 v‹wthW 

F¿¡fî«.

	 go 4 : �B5C I ïiz¤J (5 tJ òŸË mjhtJ 

6
5

6 k‰W« 5 M»at‰¿š á¿aJ)B5 C 

¡F ïizahf B6 ÈUªJ tiua¥gL« 

nfhL BC I C′ š rªâ¡»wJ.
	 go  5 : �C′ ÈUªJ CA ¡F ïizahf tiua¥gL« 

nfhL BA it A′ š rªâ¡»wJ. 
		 DA′BC′ g¡f§fŸ DABC ‹ x¤j g¡f§fË‹ 

msÉš 5š 6 g§F MF«. DA′BC′ MdJ 

njitahd tobth¤j K¡nfhzkhF«.

13.	 bfhL¡f¥g£l K¡nfhz« PQR-‹ x¤j 

g¡f§fË‹ É»j« 
7
3

 v‹wthW  xU 

tobth¤j K¡nfhz« tiuf (msî 

fhuÂ
7
3

>1).� [Qy. - 2019; Mf°£ - 2022]

Ô®î:	PQR MdJ bfhL¡f¥g£l K¡nfhz« MF«. 
PQR v‹w K¡nfhz¤â‹ g¡f§fS¡F 

7
3

 msîila x¤j g¡f§fË‹ k‰bwhU 

K¡nfhz¤ij mik¥ngh«.

Q
Q1Q2 Q3Q4 Q5 Q6 Q7

P

P′

R′R

X
		 tiujÈ‹ gofŸ:
	 go 1 : �VnjD« x® msit¡ bfh©L D PQR I 

tiuf.

	 go 2 : �QR v‹w nfh£L¤J©oš FW§nfhz¤ij 

V‰gL¤JkhW QX v‹w fâiu P v‹w 

Kid¥òŸË¡F vâ® âirÆš tiuf.

	 go 3 : �QX -‹ ÛJ Q1, Q2, Q3, Q4, Q5, Q6, Q7  

v‹w 7 òŸËfis  (
7
3

 š  7  k‰W«  3 

M»at‰¿š bgÇaJ 7 v‹gjhš) 

		  QQ1 = Q1Q2= Q2Q3 = Q3Q4 = Q4Q5 = Q5Q6 
= Q6Q7 v‹wthW F¿¡fî«.
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143 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠m¤âaha« 4 ➠ toÉaš

	 go 4 : �Q3R ïiz¤J (3 -tJ òŸË mjhtJ 

7
3

-š 7 k‰W« 3 M»at‰¿š  3 á¿aJ 

v‹gjhš) Q3R ïizahf Q7 ÈUªJ 
tiua¥gL« nfhL tiuf. ïJ QR I  
R′ š rªâ¡»wJ.

		 DP′QR′ -‹ g¡f§fŸ DPQR -‹ x¤j 

g¡f§fË‹ mËÉš 3-š 7 g§F MF«. DP′QR′ 
MdJ njitahd tobth¤j K¡nfhz« 

MF«.

gÆ‰á 4.2

1.	 DABC -Æ‹ g¡f§fŸ AB k‰W« AC -Æ‹ 

ÛJŸs òŸËfŸ Kiwna D k‰W« E MdJ  
DE || BC v‹wthW mikªJŸsJ.

	 (i) �
AD
DB

3
4

=  k‰W« AC = 15 br.Û vÅš  

AE-Æ‹ kâ¥ò fh©f .� [br¥. - 2021]

	 (ii) �AD = 8x − 7, DB = 5x − 3, AE = 4x − 3 
k‰W« EC = 3x − 1 vÅš, x -‹ kâ¥ò 

fh©f.

Ô®î:	(i)	  �AD
DB

= 3
4

 vÅš, AC = 15 br.Û, DE || BC, 

É»j¢rk nj‰w¤â‹go�

B C

E

7

A

3

15 b
r
.Û

D
4

			  AD
AB

	=	  
AE
AC �

			      
3
7 	=	  

AE
15

			  7 AE	=	  3 × 15

			  AE	=	  
45
7

 = 6.43 br.Û.
	 (ii)	 mo¥gil É»j¢rk nj‰w¤â‹go

			  ΔABC Æš AD
DB

	 =	 AE
EC

			
8 7
5 3

x
x

-
-

	 =	 4 3
3 1
x
x

-
-

	 FW¡F bgU¡fš,

			  (8x – 7)(3x – 1)	 =	  (5x – 3)(4x – 3)
      24x2 – 21x – 8x + 7	 =	  20x2 – 12x – 15x + 9
		 24x2 – 29x + 7 – 20x2 + 27x – 9 =  0� F¿¥ò :

–2

−2
2

1
2

			  4x2 – 2x – 2	 =	  0�
			  2x2 – x – 1	 =	  0
			  (2x + 1) (x – 1)	 =	  0		

	 x	 =	  1, −1
2

⇒ x =  1
	�  [  x FiwahfhJ]

2.	 ABCD v‹w xU rÇtf¤âš AB || DC 
k‰W« P,Q v‹gd Kiwna g¡f§fŸ AD 
k‰W« BC Æ‹ ÛJ mikªJŸs òŸËfŸ 

MF«. nkY«  PQ || DC, PD = 18 br.Û.  
BQ = 35 br.Û. k‰W« QC = 15 br.Û. vÅš, 
AD fh©f.� [ Mf°£ - 2022]

Ô®î:	xU rÇtf¤âš ïiz¥g¡f§fS¡F ïizahf 

tiua¥g£l xU nfhL mªj rÇtf¤â‹ 

ïiza‰w g¡f§fis rk É»j¤âš ãÇ¡F«.

	 njš° nj‰w¤â‹go, DACD Æš.

			
AP
PD

	 =	
AG
GC

 ⇒ 
x

18
 = 

AG
GC

� ...(1)

� [ PG || DC]
	 rÇtf«: DABC Æš,

	
AG
GC

	 =	
BQ
QC

 ⇒ 
AG
GC

 = 
35
15

� ...(2)

� [GQ || DC]
	 (1) k‰W« (2) ÈUªJ, 

	
x

18
	 =	

35
15

7

3
 ⇒ 3x = 126

			  x	 =	 42
			  AD	 =	 x + 18 = (42 + 18) = 60 br.Û.

15 br.Û
Q

35 br.Û

BA

D C

P

G

18

x

3.	 DABC-Æš, D k‰W« E v‹w òŸËfŸ 

Kiwna g¡f§fŸ AB k‰W« AC 
M»at‰¿‹ ÛJ mikªJŸsd.  

AB = 12 br.Û, AD = 8 br.Û,  AE = 12 br.Û. 
k‰W« AC = 18 br.Û.  DE || BC vd ÃWîf.

Ô®î:	 DABC -Æš, 	AB	 =	 12 br.Û. 
			  AD	 =	 8 br.Û. 
			  AE	 =	 12 br.Û.  

		 AC	 =	 18 br.Û.
		

	 fUJf 
AB
AD

	 =	
AC
AE

�

B C

E

A

D

12 12
18

8

	 ⇒	  12
8

	 =	
18
12

		 ⇒ 	
3
2

	 =	  3
2

	 VbdÅš É»j§fŸ rk« njš° nj‰w¤â‹ 

kWjiyÆ‹go

		 \ DE || BC
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144  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 4 ➠ toÉaš 

4.	 gl¤âš PQ || BC k‰W« PR ||CD vÅš

	 (i) 
AR
AD

AQ
AB

=  (ii) 
QB
AQ

DR
AR

=  vd ÃWîf. 

C

D

A

Q
B

R

P

Ô®î:	gl¤âš PQ || BC, PR ||CD.

(i)		 DADCÆš, BPT _y« 
AR
AD

 = 
AP
AC

	 (BPT mo¥gil É»j¢rk nj‰w«) � ...(1)

� [ PR || CD]

		 DACB Æš, BPT _y« 
AP
AC

 =  
AQ
AB

� ...(2)

� [ PQ || BC] 
		 (1), (2) ÈUªJ »il¥gJ

			
AR
AD

	 =	  
AP
AC

 =  
AQ
AB

 

		 ⇒ 	
AR
AD

	 =	  
AQ
AB

		 vdnt Ã%ã¡f¥g£lJ.

(ii)	 DABC -š, QB
AQ

	=	 
PC
AP

 (BPT _y«)� ...(1)

� [ PQ || BC]

	  DACD -š, 
PC
AP

	=	 
DR
AR

 (BPT _y«).� ...(2)
� [ PR || CD]
	 (1), (2) ÈUªJ.

			
QB
AQ 	 =	  

PC
AP

=  DR
AR

			  \ 
QB
AQ

	 =	  
DR
AR

 

	 vdnt Ã%ã¡f¥g£lJ.

5.	 DABC -Æ‹ cŸns ÐB I xU nfhzkhf¡ 

bfh©l rhŒrJu« PQRB mikªJŸsJ.  
P, Q k‰W« R v‹gd Kiwna g¡f§fŸ 
AB, AC k‰W« BC ÛJ mikªJŸs 

òŸËfŸ MF«. AB = 12 br.Û. k‰W«  
BC = 6 br.Û. vÅš, rhŒrJu¤â‹ g¡f§fŸ  
PQ, RB -ia¡ fh©f.

Ô®î:	DABC Æš PQ || BC

	 A CQ

R

B

6

P

	�  [ xU rhŒrJu¤âš vâ® g¡f§fŸ ïiz]
	 \ njš° nj‰w¤â‹ 

	 kWjiyÆ‹go,

			
AP
AB 	 =	

PQ
BC

	 ⇒ rhŒrJu¤â‹ g¡f« x br.Û. v‹f.

		 ⇒	 AB PB
AB
- 	 =	

PQ
BC ⇒ 12

12
2

- x =
x
6
1

	 [ PB = PQ = x, BC = 6 k‰W« AB = 12]

		 ⇒	
12

2
- x

	 =	
x
1

		 ⇒	 1(12 – x)	 =	 2x

� [FW¡F bgU¡fš _y«]

	 ⇒	 12 – x	 =	 x

	 ⇒	 12 	 =	 2x + x

	 ⇒	 12 	 =	 3x

	 ⇒	 x 	 =	
12
3

 = 4

			  \ PQ	 =	 RB = 4 br.Û.
� [ rhŒrJu¤â‹ všyh g¡f§fS« rk«] 

6.	 rÇtf« ABCD-Æš, AB || DC, E k‰W« F 
v‹gd Kiwna ïiza‰w g¡f§fŸ AD 
k‰W« BC -Æ‹ ÛJ mikªJŸs òŸËfŸ, 

nkY« EF || AB vd mikªjhš, 
AE
ED

BF
FC

=  
vd ÃWîf.�

Ô®î:		 CD

A B

G
E F

�

ju¥g£LŸsJ. ABCD v‹w rÇtf¤âš DC || AB 
k‰W« EF || AB.

Ã%ã¡f nt©oaJ : 
AE
ED = 

BF
FC
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�� ïu©L òŸËfS¡F ïil¥g£l öu« = x x y y2 1
2

2 1
2−( ) + −( )

�� nfh£L¤☻ J©o‹ eL¥òŸË = 
x x y y1 2 1 2

2 2
+ +



, .

�� AB c£òwkhf m : n·v‹w É»j¤âš ãÇ¡F« òŸË P
mx nx
m n

my ny
m n

2 1 2 1+
+

+
+





,

�� btË¥òwkhf m : n v‹w É»j¤âš ãÇ¡F« òŸË = 
mx nx
m n

my ny
m n

2 1 2 1−
−

−
−





,

�� eL¡nfh£L ika« = 
x x x y y y1 2 3 1 2 3

3 3
+ + + +



,

�� Δ-‹ gu¥ò = {x1 (y2 – y3) + x2 (y3 – y1) + x3 (y1 – y2)}

177

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

5 Ma¤bjhiy 

toÉaš

m
¤
â
a
ha

«
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178  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 5 ➠ Ma¤bjhiy toÉaš 

gÆ‰á 5.1

1.	 Ñœ¡f©l òŸËfshš mik¡f¥gL« 

K¡nfhz¤â‹ gu¥ò fh©f.

	 (i)	 (1,–1), (–4, 6) k‰W« (–3, –5)� [Hy. - 2019]

	 (ii)	 (–10, –4), (–8, –1)  k‰W« (–3, –5)

Ô®î : 	 (i)		 (1, –1), (–4, 6) k‰W« (–3, –5,)

		

1

1 2 3 4 50
−1

−1

2

−2

−3
−4

−5

−2−3−4−5

3

4

5

6

X′ X

Y

Y′

(1, −1)

B(−3, −5)

A(−4, 6)

		

A B C−( ) − −( ) −( )
↓ ↓ ↓

( ) ( ) ( )

4 6 3 5 1 1

1 1 2 2 3 3

, , , , ,

, , ,x y x y x y

	 		 ∴ ∆ABC ‹ gu¥ò =

�
1
2 1 2 2 3 3 1 2 1 3 2 1 3( ) ( )x y x y x y x y x y x y+ + − + +[ ]

� rJu myFfŸ

		  =	
1
2

4 5 3 1 1 6

3 6 1 5 4 1

− × −( ) + − × −( ) + ×( )( )
− − ×( ) + × −( ) + − × −( )( )













		
=	

1
2

20 3 6 18 5 4+ +( ) − − − +( )[ ]

		
=	

1
2

29 19− −( )[ ]  = 1
2

29 19+[ ]  = 
1
2

48×

		  =	 24 rJu myFfŸ.

	 (ii)	 (–10, –4), (–8, –1) k‰W« (–3, –5)

		
−6

−1
−2

−3
−4

−5

−5

1

−6−7−8 −1−2−3−4−9−10

2
3

0

4

1

5
6

  2 3X′

Y′

X

Y

Α(−8, −1)

Β(−10, −4)
C(−3, −5)

		
A B C− −( ) − −( ) − −( )

↓ ↓ ↓
( ) ( ) ( )

8 1 10 4 3 5

1 1 2 2 3 3

, , , ,

, , ,x y x y x y

	 ∴ ∆ABC ‹ gu¥ò

		  =	 1
2

1 2 3 1

1 2 3 1

x x x x

y y y y
 rJu myFfŸ

		

=	
1
2

8 10 3 8

1 4 5 1

− − − −

− − − −

	 =	
1
2

8 4 10 5 3 1

1 10 4 3 5 8

− × −( ) + − × −( ) + − × −( )( )
− − × −( ) + − × −( ) + − × −( )( )













	 =	 1
2

32 50 3 10 12 40+ +( ) − + +( )[ ]

	 =	
1
2

85 62−[ ]  =	
1
2

23×  = 11.5 rJu myFfŸ

2.	 Ñœ¡fhQ« òŸËfŸ xnu ne®nfh£oš  

mikíkh vd¤ Ô®khÅ¡fî«.

	 (i)	 A 1
2

3−



, , (–5, 6) k‰W« (–8, 8)

	 (ii)	 (a, b + c), (b, c + a) k‰W« (c, a + b)

Ô®î : 	 (i)	A
x y1 1

1
2

3−











,

, B
x y2 2

5 6−




,

k‰W« C
x y3 3

8 8−




,

∆ABC-‹ gu¥ò = 
1
2

1 2 3 1

1 2 3 1

x x x x

y y y y
r.myFfŸ
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179 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F m¤âaha« 5 ➠ Ma¤bjhiy toÉaš

		  =	
1
2

1
2

5 8 1
2

3 6 8 3

-
- - -

	 	 =	
1
2

1
2

6 5 8 8 3

3 5 6 8 8 1
2

− ×





+ − ×( ) + − ×( )





− × −( ) + × −( ) + × −





























		  =	
1
2

[(–3 – 40 – 24) – (– 15 – 48 – 4)]

=
1
2

 [–67 – (–67)] =
1
2

 [– 67 + 67] = 0 rJu myFfŸ

	 ∴ bfhL¡f¥g£l òŸËfŸ xnu ne®¡nfh£oš 

mikí«.

	 (ii)	 ∆ABC -‹ gu¥ò

		  =	
1
2

1 2 3 1

1 2 3 1

x x x x
y y y y  rJu myFfŸ

		  =	
1
2

a b c a

b c c a a b b c+ + + +

		  =	
1
2

2 2 2

2 2 2

ac a ab b bc c

b bc c ac a ab

+ + + + +( )
− + + + + +( )













		  =	
1
2

2 2 2

2 2 2

ac a ab b bc c

b bc c ac a ab

+ + + + +

− − − − − −













		  =	
1
2

0 0( ) =  rJu myFfŸ

	 ∴ bfhL¡f¥g£l òŸËfŸ xnu ne®¡nfh£oš 

mikí«.

3.	 tÇirÆš mikªj K¡nfhz¤â‹ 

Kid¥ òŸËfS«, mj‹gu¥gsîfS« 

m£ltizÆš bfhL¡f¥g£LŸsd. ‘p’-
Æ‹ kâ¥ig¡ fh©f.

v© Kid¥ òŸËfŸ
gu¥ò (rJu 

my»š)

(i) (0,0), (p, 8), (6, 2) 20

(ii) (p, p), (5,6), (5, –2) 32

Ô®î : 	 (i)  bfhL¡f¥g£l

	 A
0 0

1 1

,
x y







, B
p
x y

,
,

8

2 2

æ

è
ç

ö

ø
÷ , C

6 2

3 3

,
,x y







	 gu¥ò 20 rJu myFfŸ

	 	∆ABC‹ gu¥ò = 1
2

0 6 0

0 8 2 0
20

p
=

	 ⇒	[(0 + 2p + 0) – (0 + 48 + 0)]	 =	40
			  2p – 48	 =	40
			  2p	 =	40 + 48 = 88
			  p	 =	44.
	 (ii)	 A (p, p), B (5, 6), C (5, –2) 
			  gu¥ò = 32 rJu myFfŸ

			  ∆ABC‹ gu¥ò =
1
2

5 5

6 2
32

p p

p p−
=	 =	 32

	 ⇒	 [(6p – 10 + 5p) – (5p + 30 – 2p)]	 =	 64
	 ⇒	 (11p – 10 – 3p – 30)	 =	 64
	 ⇒	 8p – 40	 =	 64
			  8p	 =	 104
			  p	 =	 13.

4.	 bfhL¡f¥g£l òŸËfŸ xU  nfh£oš  

mikªjit vÅš,  ‘a’ -Æ‹ kâ¥ig¡ 

fh©f.  
	 (i)	 (2, 3), (4, a) k‰W« (6, –3)
	 (ii)	� (a, 2 – 2a), (–a + 1, 2a) k‰W«

			  (–4 – a, 6 – 2a)
Ô®î : 	 (i)	 bfhL¡f¥g£l ∆ABC -‹☻ gu¥ò

		  = 
1
2

1 2 3 1

1 2 3 1

x x x x

y y y y
 rJu myFfŸ

	 ⇒	
1
2

2 4 6 2

3 3 3
0

a −
=

� (∵ òŸËfŸ xnu nfh£oš mikªjit)
			  [(2a – 12 + 18) – (12 + 6a – 6)]	 =	0
			  (2a + 6) – (6 + 6a)	 =	0
			  2a + 6 – 6 – 6a	 =	0
			  –4a	 =	0
			  a	 =	0

(ii)	 ∆ABC -‹ gu¥ò = 1
2

1 2 3 1

1 2 3 1

x x x x

y y y y
rJu myFfŸ

		  =	
1
2

1 4

2 2 2 6 2 2 2
0

a a a a

a a a a

− + − −

− − −
=

[(2a2 + (–a + 1) × (6 – 2a) + (–4 –a) × (2 – 2a))  
– ((2 – 2a) (–a + 1) + 2a (–4 –a) + a (6 – 2a))]= 0
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	 =	
1
2

9 8 1 2 9

2 4 3 2 2

− − −

− − − −
  rJu myFfŸ

	
=	

1
2

36 24 2 4 16 4 6 18+ + −( ) − − − −( )[ ]
	

=	
1
2

58 12− −( )[ ]  = 
1
2

70 35( ) =  rJu myFfŸ

(ii)	

−6

−7

−8

−1
−2
−3
−4
−5

−5

1

−6−7−8 −1−2−3−4−9−10

2
3

0

4

1

5

6

  2 3X′

Y′

X

Y

7

8

Β
(−9, 0)

Α
(−8, 6)

C
(−6, −3)

D (−1, −2)

A
x

y
1

1

6
8
,
,−







, B
x y2 2

9 0
,

−






, C
x y3 3

6 3
,

− −






D
x y4 4

1 2
,

− −






	 eh‰fu« ABCD-Æ‹ gu¥ò 
	

= 
1
2

8 9 6 1 8

6 0 3 2 6

− − − − −

− −
 r. myFfŸ

	

	 = 1
2

0 27 12 6 54 0 3 16+ + −( ) − − + + +( )[ ] r.myFfŸ

	 =
1
2

33 35− −( )( ) = 1
2

33 35 68
2

34+( ) = = r.myFfŸ

6.	 (–4, –2), (–3, k), (3, –2) k‰W« (2, 3) 
M»at‰iw Kidfshf¡ bfh©l 

eh‰fu¤â‹ gu¥ò 28 r. myFfŸ vÅš,  

k -Æ‹ kâ¥ò¡ fh©f.

	 � [br¥. - 2020; ãoV - 5; SRT - 2022]

Ô®î : 	  k‰W«(−4, −2),

(x1, y1) (x2, y2) (x3, y3) (x4, y4)

(−3, k), (3, −2) (2, 3)

⇒	 2a2 – 6a + 6 + 2a2 – 2a + (–8) – 2a + 8a + 2a2

	 –[–2a + 2a2 + 2 – 2a – 8a – 2a2 + 6a – 2a2] = 0

⇒ 2 6 6 2 2 8 2 8 2 2

2 2 2 8 2 6 2 0

2 2 2

2 2 2

a a a a a a a a

a a a a a a

− + + − − − + + +

− − + + + − + =
			  8a2 + 4a – 4	 =	 0
			  2a2 + a – 1	 =	 0
			  2a2 + 2a – a – 1	 =	 0
			  2a (a + 1) –1 (a + 1)	 =	 0
	 	⇒ 	 (2a – 1) (a + 1)	 =	 0
			  2a – 1	 =	 0 mšyJ a + 1 = 0  
			  2a	 =	 1 mšyJ  a = – 1

	 ⇒ 	 a	 =	
1
2

 mšyJ a = – 1

			  ∴  a	 =	 – 1, 
1
2

  

5.	 bfhL¡f¥g£l òŸËfis Kidfshf¡ 

bfh©l eh‰fu¤â‹ gu¥ig¡ fh©f.

	 (i)	 (–9, –2), (–8, –4), (2, 2) k‰W«(1, –3)
	 (ii)	 (–9, 0), (–8, 6), (–1, –2) k‰W« (–6, –3)
Ô®î : 	 (i) 

	

−6
−7
−8

−1
−2
−3
−4
−5

−5

1

−6−7−8 −1−2−3−4−9−10

2
3

0

4

1

5
6

  2 3
X′

Y′

X

Y

7

8

Α
(−9, −2)

Β
(−8, −4)

C
(1, −3)

D (2, 2)

A
− −





9 2

1 1x y
, B

− −





8 4

2 2

,
x y

, C
1 3

3 3

, −



x y

, D
2 2

4 4

,
x y







	 eh‰fu¤â‹ gu¥ò

	

=	
1
2

1 2 3 4 1

1 2 3 4 1

x x x x x

y y y y y
  rJu myFfŸ
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	 eh‰fu¤â‹ gu¥ò

	

= 
1
2

1 2 3 4 1

1 2 3 4 1

x x x x x

y y y y y
 rJu myFfŸ

	

= 1
2

4 3 3 2 4

2 2 3 2
28

− − −

− − −
=

k
 rJu myFfŸ

	 ⇒ [(–4k + 6 + 9 – 4) – (6 + 3k – 4 – 12)]	 =	56
	 ⇒ 	 11 – 4k – (–10 + 3k)	 =	56
	 ⇒	  –7k + 21	 =	56
			  –7k = 56 – 21	 =	35
			  k 	 =	–5
7.	 A(–3, 9) , B(a, b) k‰W« C(4,–5) v‹gd xU 

nfhlikªj òŸËfŸ k‰W« a + b = 1 vÅš, 
a k‰W« b -Æ‹ kâ¥ig¡ fh©f.� [Qy. - 2019]

Ô®î : 	 A B C−( ) ( ) −( )
↓ ↓ ↓

( ) ( ) ( )

3 9 4 5

1 1 2 2 3 3

, , , , ,

, , ,

a b

x y x y x y

 

		�  ïit xnu nfh£oš mikí« òŸËfŸ vd 

bfhL¡f¥g£LŸsJ k‰W« (a + b = 1).

	 ∴ ∆ -‹ gu¥ò = 1
2

1 2 3 4

1 2 3 1

x x x x

y y y y
rJu myFfŸ

	 = 
1
2

3 4 3

9 5 9

− −

−

a

b
 = 0

� (∵ òŸËfŸ xnu nfh£oš miktd)
	       (–3b – 5a + 36) – (9a + 4b + 15)	 = 0
		 (–3b – 4b) + (– 5a – 9a) + (36 – 15)	 =	 0
	                                           –7b – 14a	 =	 –21
	                                          –7(b + 2a)	 =	 –21
	                                                 b + 2a	 =	 3
	                                          (b + a) + a	 =	 3
	                                                    1 + a	 =	 3
			  a = 2 ⇒ b = 1 – 2	 =	 –1
			  a 	 = 	2 
	 		 b	 =	 –1�

8.	 DABC-Æ‹ g¡f§fŸ AB, BC k‰W« AC 
M»at‰¿‹ eL¥òŸËfŸ Kiwna 

P(11, 7), Q(13.5, 4) k‰W« R(9.5, 4) v‹f. 
K¡nfhz¤â‹ Kid¥ òŸËfŸ A, B 
k‰W« C☺fh©f. nkY«, DABC-Æ‹ gu¥ig  
DPQR -Æ‹ gu¥òl‹ x¥ãLf.

Ô®î : 	 �P(11, 7), Q(13.5, 4) k‰W« R(9.5, 4) ïit 
∆ABC ‹ g¡f§fË‹ eL¥òŸËfŸ.

	

A (x1, y1)

P (11,7) R (9.5, 4)

Q (13.5, 4) C (x3, y3)B (x2, y2)

			  eL¥òŸË (x, y)	 = x x y y1 2 1 2

2 2
+ +





,

	 ∴ AB-Æ‹ eL¥òŸË = x x y y1 2 1 2

2 2
+ +





,

	 x x y y1 2 1 2

2 2
+ +





, 	 =	 (11, 7)

	 ⇒	
 x x1 2

2
11+ =	 = 11	

⇒ 	 x1 + x2 	=	 22	�  ...(1) 

			  y y1 2

2
7+ =	 =	 7 	

	 ⇒ 	 y1 + y2	 =	 14� ...(2)

			 BC-Æ‹ eL¥òŸË	 =	
x x y y2 3 2 3

2 2
+ +





,  

				   =	 (13.5, 4)
	 ⇒ 	 x x2 3

2
13 5+

= .	 =	 13.5 

	 ⇒ 	 x2 + x3	 =	 27.0� ...(3)

	 ⇒	  
y y2 3

2
4+

= 	=	 4	

	 ⇒ 	 y2 + y3	 = 8	�  ...(4)
			 AC-Æ‹ eL¥òŸË	 =	 x x y y1 3 1 3

2 2
9 5 4+ +





= ( ), . , =(9.5, 4)

		 ⇒	
x x1 3

2
9 5+

= .	 =	 9.5

			  x1 + x3 	=	 19.0� ...(5)

		 	
y y1 3

2
4+

=	 =	 4

			  y1 + y3	 =	 8� ...(6)

	 (1) + (3) + (5) → 2 (x1 + x2 + x3) = 68
			  x1 + x2 + x3	 =	 34 � ...(7)
	 (7) – (1) ⇒	 x3	 =	 34 – 22 = 12
	 (7) – (3) ⇒	 x1	 =	 34 – 27 = 7
	 (7) – (5) ⇒	 x2	 =	 34 – 19 = 15
	 (2) + (4) + (6) → 2 (y1 + y2 + y3) = 30
		 ⇒	 y1 + y2 + y3	 =	 15 � ...(8)
			  (8) – (2) → y3	 =	 15 – 14 = 1
			  (8) – (4) → y1	 =	 15 – 8 = 7
			  (8) – (6) → y2	 =	 15 – 8 = 7
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		  =	
1
2

22 29 5-( ) - -( )[ ].  =
1
2

22 29 5- +( ).  

		  =	
1
2

7 5.( )  = 3.75 rJu myFfŸ

	 (ii)	 ∆FED -‹ gu¥ò =
1
2

2 1 5 1 2
3 1 3 3

− −.

		  =	
1
2

1 0 4 5 4 5 13 5 7 5 2− − +( ) − − + −( )[ ]. . . . . [(–2 + 4.5 + 3) – (4.5 + 1 – 6)

		  =	
1
2

1 8 3 5− +( ) = . (5.5 + 0.5) = 
1
2

1 8 3 5− +( ) = . × 6 rJu myFfŸ

		  =	 3 rJu myFfŸ

	 (iii)	eh‰fu« BCEG-Æ‹ gu¥ò

		  =	
1
2

4 2 1 5 4 5 4

2 1 1 0 5 2

− − −

− − −

. .

.

	 =	
1
2

4 2 0 75 9 4 1 5 4 5 2 0+ + +( ) - - - - -( )[ ]. . . .

	 =	 1
2

15 75 12 1
2

15 75 12. .- -( )[ ] = +[ ]

	 =	
1
2

27 75´ .  =	 13.88 rJu myFfŸ

gÆ‰á 5.2

1.	 X m¢Rl‹ Äif âirÆš rhŒî 

nfhz¤ij¡ bfh©l nfh£o‹ rhŒî 

v‹d?

	 (i)	 90 °		  (ii)	 0°
Ô®î : 	(i) bfhL¡f¥g£l rhŒî¡ nfhz« θ = 90º
	 		∴ nfh£o‹ rhŒî ‘m’= tanθ = tan 90º = ∝ 
� (tiuaW¡f¥glhjJ)
	 (ii) rhŒî¡nfhz« θ = 0º
		      nfh£o‹ rhŒî ‘m’ = tan θ = tan 0º = 0
2.	 ã‹tU« rhŒîfis¡ bfh©l ne®¡ 

nfhLfË‹ rhŒî¡ nfhz« v‹d? 
	 (i)	 0 		  (ii)	 1  [ãoV - 3]

Ô®î : 	(i) bfhL¡f¥g£l rhŒî ‘m’ = 0
             ⇒ tan θ = 0 = tan 0º ⇒ ∴ θ = 0º
	 (ii) rhŒî ‘m’ = 1 ⇒ tan θ = 1 = tan 45º ∴ θ = 45º

3.	 bfhL¡f¥g£l òŸËfis ïiz¡F«  

ne®¡nfh£o‹ rhŒit¡ fh©f.

	 (i)	 (5, 5 ) k‰W« Mâ¥òŸË�[Mf°£ - 2022]

	 (ii)	 (sin θ, –cos θ) k‰W« (–sin θ, cos θ)
� [ãoV - 2]

Ô®î : 	 (i) ïU òŸËfŸ ju¥g£lhš rhŒî m = 
y y
x x

2 1

2 1

−
−

	 5 5

1 1

,( )
x y

, 
0 0

2 2

,( )
x y

 	 ∴ m = 0 5
0 5

5
5

1
5

−
−

= =

	 (ii)	 sin , cos

,

θ θ−( )
↓

( )x y1 1

 k‰W« −( )
↓

( )

sin , cos

,

θ θ

x y2 2

m = 
y y
x x

2 1

2 1

−
−

= − −( )
− −

cos cos
sin sin
θ θ

θ θ = 2
2
cos
sin

cotθ
θ

θ
−

= −

4.	 A(5, 1) k‰W« P M»at‰iw ïiz¡F«☺ 

nfh£o‰F¢ br§F¤jhd nfh£o‹ rhŒî 

v‹d? ïâš P v‹gJ (4, 2) k‰W« (–6,4) 
v‹w òŸËfis ïiz¡F« nfh£L¤ 

J©o‹ eL¥òŸË MF«. 
Ô®î : 	 �(4, 2) k‰W« (–6, 4) ï¥òŸËfis ïiz¡F« 

nfh£o‹ eL¥òŸË (x1, y1) k‰W« (x2, y2)  

ika¥òŸË = 
x x y y1 2 1 2

2 2
+ +



,

	 P(x, y) = 
4 6

2
2 4

2
1 3+ −( ) +





= −( ), ,

	      x1 y1       x2  y2�
	 A (5, 1), P (–1, 3).

	 APÆ‹ rhŒî = 
y y
x x

2 1

2 1

3 1
1 5

2
6

1
3

−
−

= −
− −

=
−

= −

	 AP -¡F br§F¤jhd nfh£o‹ rhŒî 

	 = 
–1

A.P Æ‹ rhŒî
 = 

− = −
−

1 1
1

3slope of AP = 3

5.	 (–3, –4) , (7, 2) k‰W« (12, 5) v‹w òŸËfŸ 

xU nfhlikªjit vd¡fh£Lf.�[br¥. - 2021]

Ô®î : 	 �bfhL¡f¥g£l A(–3, –4), B(7, 2) k‰W« C(12, 5).

	 rhŒî AB	 =	
2 4
7 3

6
10

3
5

− −( )
− −( ) = =

	 rhŒî BC	 =	
5 2

12 7
3
5

−
−

=

		 rhŒî AB	 =	 rhŒî BC.
	 ∴ A, B Æ‹ rhŒî C xnu nfh£oš mikí«.

	 ∴ mitfŸ xU nfhlikªjit.

6.	 (3, –1), (a, 3) k‰W« (1, –3)M»a _‹W 

òŸËfŸ xU nfhlikªjit vÅš a-Æ‹ 

kâ¥ò fh©f?

Ô®î : 	 AB Æ‹ rhŒî = BC Æ‹ rhŒî.
		�  [(x,y)  = (3, –1) (x2, y2) = (a, 3)]  

			
3 1

3
- -( )

-a
	 =	 - -

-
3 3

1 a
�

 rhRî =
-
-

é

ë
ê

ù

û
ú

y y
x x

2 1

2 1
rhŒî

A
(5,1)

P
(–1,3)
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4

3a -
	 =	

-
-
6

1 a
 

	 ⇒	  4 (1 – a) 	 =	 (a – 3) (–6)
			  4 – 4a	 =	 –6a + 18
			  2a	 =	 18 – 4 = 14
			  a	 =	 7

7.	 (–2, a) k‰W« (9, 3)  v‹w òŸËfŸ tÊ¢ 

bršY« ne®¡nfh£o‹ rhŒî –
1
2

vÅš, 

a-Æ‹ kâ¥ò fh©f.� [Qy. & Hy. - 2019]

Ô®î : 	 �(–2, a) k‰W« (9, 3) v‹w òŸËfis ïiz¡F« 

nfh£o‹ rhŒî m = 
-1
2 .

			  m	 =	
y y
x x

2 1

2 1

-
- = 

3
9 2

-
- -( )

a
 = -1

2
			  2(3 – a)	 =	 –1 (11) ⇒ –2a = –11 – 6 = –17

 			  a	 =	
17
2

.

8.	 (–2, 6) k‰W« (4, 8) v‹w òŸËfŸ tÊ¢ 

bršY« ne®¡nfhlhdJ (8, 12) k‰W« 
(x, 24) v‹w òŸËfŸ tÊ¢ bršY« 

ne®¡nfh£o‰F¢ br§F¤J vÅš, x -Æ‹ 

kâ¥ò fh©f.� [ãoV - 6]

Ô®î : 	 �A (–2, 6) k‰W« B (4, 8) v‹w òŸËfis¢ 

nr®¡F« nfh£o‹ rhŒî. 

		 AB nfh£o‹ rhŒî (m1) =
8 6

4 2
-

- -( )  = 
2
6  = 

1
3

	 C(8, 12) k‰W« D(x, 24) òŸËfis¡ nr®¡F« 

nfh£o‹ rhŒî

	 		 CD (m2)	 =	
24 12

8
-
-x

 = 
12

8x -
	 AB ⊥r CD ⇒ m1 × m2 = –1
	

⇒	  
1
3

12
8

1
4

×
−

= −
x 	 =	 –1 ⇒  4 = –1 × (x – 8)

	 ⇒	 4	 =	 8 – x
	 ⇒ 	 x	 =	 8 – 4 ⇒ x = 4

9.	 bfhL¡f¥g£l òŸËfŸ br§nfhz 

K¡nfhz¤ij mik¡F« vd¡ fh£Lf.

nkY« ãjhfu° nj‰w¤ij Ãiwî brŒíkh 

vd MuhŒf.

	 (i)	 A(1,–4), B(2,–3) k‰W« C(4,–7)
	 (ii)	 L(0,5), M(9,12) k‰W« N(3,14)

Ô®î : 	 (i) 	ABÆ‹ rhŒî = 
- - -( )

-
3 4
2 1

 = 
1
1

 = 1

		 BC Æ‹ rhŒî	=	
- - -( )

-
7 3
4 2

 = 
-4
2

		 AC Æ‹ rhŒî	=	
- - -( )

-
7 4
4 1

=
- +7 4

3
= -3

3
= –1

	 AB Æ‹ rhŒî × ACÆ‹ rhŒî = 1 × –1 = –1
	� ∴ AB ⊥ AC. M« bfhL¡f¥g£l òŸËfŸ 

br§nfhz K¡nfhz¤ij mik¡F«.

	 ãjhfu° nj‰w¤â‹go

	 AB2 + AC2 = BC2.�

�
 d x x y y= -( ) + -( )é

ë
ù
û2 1

2
2 1

2

	 AB	=	 - - -( )( ) + -( )3 4 2 1
2 2  = 1 12 2+ = 2

	 AC	=	 - - -( )( ) + - ( )( )7 4 4 1
2 2

= -( ) +3 32 2

		 =	 9 9+  = 18

	 BC	=	 - - -( )( ) + -( )7 3 4 2
2 2

 = - +4 22 2  

		 =	 16 4+  = 20 �
	 ãjhfu° nj‰w¤â‹go

			  BC2	 =	 AB2 + AC2

			  20
2

	 =	 2
2
 + 18

2

			  20	 =	 2 + 18 = 20 
	 ∴ ΔABC xU br§nfhz K¡nfhz«

	 (ii)	 LM -‹ rhŒî m1	 =	
12 5
9 0

-
-

 = 7
9

		  MN -‹ rhŒî m2	 =	 14 12
3 9

-
-

 = 2
6-

 = 1
3-

		  LN -‹ rhŒî m3	 =	 14 5
3 0

-
-

= 9
3

3

 = 3

		  m2 × m3 	 =	 -1
3

 × 3 = –1

	 ∴ MN ⊥ LN.

	 ∴ L, M, N xU br§nfhz K¡nfhz¤ij 

mik¡F«.

	 LM = 12 5 9 0 7 9 49 81 1302 2 2 2-( ) + -( ) = + = + =

	 MN =  14 12 3 9 2 6 4 36 402 2 2 2-( ) + -( ) = + -( ) = + =

	 LN = 14 5 3 0 9 3 81 9 902 2 2 2-( ) + -( ) = + = + =

	 ãjhfu° nj‰w¤â‹go LM2 = MN2 + LN2

	 130
2
 = 40

2
 + 90

2
 ⇒ 130 = 40 + 90.

	 vdnt ãjhfu° nj‰w« Ãiwî brŒa¥gL«.
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10.	 A(2.5, 3.5), B(10, –4), C(2.5,–2.5) k‰W«  
D(–5, 5) M»ad ïizfu¤â‹ Kid¥ 

òŸËfŸ vd¡ fh£Lf.

Ô®î : 	

−6

−1
−2

−3

−4

−5

3

1

210 7654−1−2−3−4−5

2
3

8

4

9

5
6

  10X′

Y′

X

Y

A
(2.5, 3.5)

D
(−5, 5)

B
(10, −4)

C (2.5, −2.5)

ADÆ‹ rhŒî (m1) = 
y y
x x

2 1

2 1

-
-  = 

5 3 5
5 2 5
-

- -
.
.

 = 1 5
7 5
.
.-

			
A (2.5, 3.5)

D( 5,5)−
 =	 0 1 10

0 5 10
1

5
.
.

×
×

= −

BCÆ‹ rhŒî (m2) = 
- - -( )

-
2 5 4
2 5 10
.
.

 = 1 5
7 5
.
.-

 = -1
5

	 B (10, –4)
	 C (2.5, – 2.5)
	 ∴ m1 = m2  ∴ AD || BC� ...(1)

	 AB Æ‹ rhŒî (m3) = 
- -

-
4 3 5

10 2 5
.
.

 = -7 5
7 5

.
.

 = –1.

	 A (2.5, 3.5)
	 B (10, –4)
	 CD Æ‹ rhŒî (m4) = 

5 2 5
5 2 5

- -( )
- -

.

.
 = 7 5

7 5
.
.-

 = –1
	 C (2.5, –2.5) D (–5, 5)
	  m3 = m4.			   ∴ AB || CD.� ...(2)

	 (1),(2)ÈUªJ eh‰fu« ABCDÆ‹ vâbuâ® 

g¡f§fŸ x‹W¡bfh‹W ïiz vd m¿»nwh«.

			     ACÆ‹ eL¥òŸË = 2 5 2 5
2

3 5 2 5
2

. . , . .+ -æ
è
ç

ö
ø
÷

				           = (2.5, 0.5)

	 k‰W« BD Æ‹ eL¥òŸË = 
10 5

2
4 5
2

- - +æ
è
ç

ö
ø
÷,

		 = (2.5, 0.5) [ ACÆ‹ eL¥òŸË = BD Æ‹ 

� eL¥òŸË]
	 AD || BC, AB || CD k‰W« _iyÉ£l§fŸ 

x‹iw x‹W ïU rk T¿L«.

	 ∴ bfhL¡f¥g£l òŸËfŸ xU ïizfu¤ij 

mik¡F«.

11.	 A(2,2), B(–2, –3), C(1, –3) k‰W« D(x, y) M»a 

òŸËfŸ ïizfu¤ij mik¡F« vÅš,  
x k‰W« y-Æ‹ kâ¥ig¡ fh©f.

Ô®î : 	A(2, 2), B(–2, –3), C(1, –3), D(x, y)

A
(2, 2)

B
(−2, −3)

D
(x, y)

C
(1, −3)

	 ABCD xU ïizfu« vÅš _iyÉ£l§fŸ 

x‹iwbah‹W ïU rk¡T¿L«.

	 ⇒BD Æ‹ eL¥òŸË = AC Æ‹ eL¥òŸË

	

x y+ -( ) + -( )æ

è
ç

ö

ø
÷

2
2

3
2

,  = 
2 1

2
2 3

2
+ + -( )æ

è
ç

ö

ø
÷,

		
x -

=
2

2
3
2

	 =	
x -

=
2

2
3
2

	
y -

=
-3

2
2 3

2
	 =	

y -
=

-3
2

2 3
2

		  x – 2	 =	3	 y – 3	 =	 –1
		  ∴  x	 =	5	 y	 =	 2

12.	 A(3,–4), B(9,–4), C(5,–7) k‰W« D(7,–7) M»a 

òŸËfŸ ABCD v‹w rÇtf¤ij mik¡F« 

vd¡ fh£Lf.

Ô®î : 	A (3, –4), B (9, –4), C (5, –7) k‰W« D (7, –7)

A B

CD

	 xU eh‰fu¤â‹ VnjD« xU nrho vâ®¥g¡f§fŸ 

ïiz vÅš mJ xU rÇtf«.	
∴ AB Æ‹ rhŒî (m1)	 = - - -( )

-
4 4
9 3

 = 0
6

 = 0

	CD Æ‹ rhŒî (m2) = - - -( )
-

7 7
7 5

= - +
+
7 7

2
= 0

2+
 = 0

	 BC Æ‹ rhŒî (m3)	 =	
- - -( )

-
7 4
5 9

		  =	
- +

-
7 4

4
= 

-
-

3
4

=
3
4

AD Æ‹ rhŒî (m4)	=  
- - -( )

-
7 4
7 3

=
- +7 4

4 = 
-3
4

		 m1	 =	 m2
		 m3	 ≠	 m4
	∴xU☻n#ho vâbuâ® g¡f§fŸ ïiz g¡f§fŸ 

MF«.

	∴ ABCD xU rÇtf« MF«.
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186  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 5 ➠ Ma¤bjhiy toÉaš 

13.	 A(–4,-2), B(5,–1), C(6, 5) k‰W« D(–7,6) 
M»at‰iw Kid¥ òŸËfshf¡ bfh©l 

eh‰fu¤â‹ g¡f§fË‹ eL¥òŸËfŸ X® 

ïizfu¤ij mik¡F« vd¡ fh£Lf.

Ô®î : 	AB Æ‹ eL¥òŸË � [nk - 2022]

 : 	 E(x, y) = 
- + - -æ

è
ç

ö
ø
÷ =

-æ
è
ç

ö
ø
÷

4 5
2

2 1
2

1
2

3
2

, ,E

−1
−2
−3

−4
−5

1

43210−5−6−7−8 −1−2−3−4

2
3

5

4

6

5
6

X′

Y′

X

Y

B
(5, −1)

C
(6, 5)

D
(−7, 6)

A
(−4, −2)

H

G

F

E

 	BC Æ‹ eL¥òŸË F(x, y) = 5 6
2

1 5
2

11
2

4
2

+ - +æ
è
ç

ö
ø
÷ = æ

è
ç

ö
ø
÷, ,F

	CD Æ‹ eL¥òŸË G (x, y)

		  =	 6 7
2

5 6
2

1
2

11
2

+ −( ) +





= −





, ,G

 AD Æ‹ eL¥òŸË H(x, y)	

		  =	
- - - +æ

è
ç

ö
ø
÷ =

-æ
è
ç

ö
ø
÷

4 7
2

2 6
2

11
2

4
2

, ,H

	∴EF Æ‹ rhŒî  m1	=	

4
2

3
2

11
2

1
2

− −





−

















= 

4 3
2

10
2

+

 = 
7

10

	 FG Æ‹ rhŒî m2	 =	

11
2

4
2

1
2

11
2

−

− −

















=

11 4
2
12
2

-

-

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

= 
7
12-

	GH Æ‹ rhŒî m3	 =	

4
2

11
2

11
2

1
2

−

− − −





















=

4 11
2
10
2

-

-

æ

è

ç
ç
ç
ç

ö

ø

÷
÷
÷
÷

=
+7
10

	 HE Æ‹ rhŒî m4	 =	
− −

− −





















3
2

4
2

1
2

11
2

=

− −















3 4
2

12
2

=
7
12-

	 k‰W« EG Æ‹ eL¥òŸË = HF Æ‹ eL¥òŸË.

		

1
2

1
2

2

3
2

11
2

2

+
-æ

è
ç

ö
ø
÷

-
+

æ

è

ç
ç

ö

ø

÷
÷,  = 

-
+ +æ

è

ç
ç

ö

ø

÷
÷

11
2

11
2

2

4
2

4
2

2
,

	 0 8
4

,



 	 = 0 8

4
,



 = (0, 2)

eh‰fu« EFGH-‹ vâ®¥g¡f§fË‹ rhŒîfŸ rk«.  

_iy É£l§fŸ x‹iwbah‹W ïUrk¡ 

T¿L»‹wd. EF || GH, FG|| HE.
∴ vdnt, eh‰fu¤â‹ eL¥òŸËsfŸ xU 

ïizfu¤ij mik¡»‹wd.

gÆ‰á 5.3

1.	 (1, –5) k‰W« (4, 2) v‹w òŸËfis 

ïiz¡F« nfh£L¤J©o‹ eL¥òŸË 

tÊahf¢ brštJ«, ÑH¡f©lt‰¿‰F 

ïizahdJkhd ne®¡nfh£o‹ rk‹ 

gh£il¡ fh©f. (i) X m¢R (ii) Y m¢R

Ô®î : 	 (1,−5)

(4, 2)

M (a, b)

	  M òŸËfŸ tÊ¢bršY« nfh£o‹ ika¥òŸË 

(1, –5) k‰W« (4, 2) v‹f.
	

	⇒	 M	 =	
1 4

2
5 2
2

+ - +æ
è
ç

ö
ø
÷, ⇒ M = 

5
2

3
2

, -æ
è
ç

ö
ø
÷

	 (i)	� X - m¢R¡F ïizahd k‰W« M 
5
2

3
2

, -æ
è
ç

ö
ø
÷

tÊ¢ brš»w ne®nfh£il fhz nt©L«

			�  X - m¢R ïizahd vªj nfh£o‹ 

totK« y = c 

	 ⇒ 	 y	 =	
-3
2

 ⇒ 2y = –3 ⇒ 2y + 3 = 0

	 (ii)	� y  m¢R¡F ïizahd vªj nfh£o‹ 

totK« x = c.

	 ⇒		  x	 =	  
5
2

 ⇒ 2x  = 5 ⇒2x – 5 = 0

2.	 2(x – y) + 5 = 0 v‹w ne®¡nfh£L rk‹ 

gh£o‹ rhŒî,  rhŒî nfhz«  k‰W«  

y - bt£L¤J©L M»at‰iw¡ fh©f.
Ô®î : 	 	 2(x – y) + 5	 =	 0
	 ⇒ 	 2x – 2y + 5	 =	 0� y = mx + c 
	 ⇒	 2y	 =	 2x + 5

	 ⇒ 	 y	 =	 x +
5
2

... (1)� ∴ rhŒî = 1

			   rhŒî m	 =	 1
� [(1)I y = mx + c cl‹ nk«gL¤j]
		 ⇒	 tan θ	 =	1 = tan 45º ⇒ θ = 45°

	 ⇒ y bt£L¤ J©L ⇒ c = 5
2
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6

�� 	 tanq	 =	
sin
cos

q
q

�� 	 cosecq	 =	
1

sinq

�� 	 cotq	 =	 cos
sin

q
q

�� 	 secq	 =	 1
cosq

�� 	 sin(90° – q)	 =	 cosq

�� cosec (90° – q)	 =	 secq

�� 	 cos (90° – q)	 =	 sinq 

�� 	 sec (90° – q)	 =	 cosecq

�� 	 tan (90° – q)	 =	 cotq

�� 	 cot (90° – q)	 =	 tanq

�� 	cos2 q + sin2 q	 =	 1

�� 	 1+ tan2q	 =	 sec2q

�� 	 1+ cot2q	 =	 cosec2q

207

m
¤
â
a
ha

«

K¡nfhzÉaš

ÃidÉš bfhŸs nt©oa N¤âu§fŸ
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208  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 6 ➠ K¡nfhzÉaš 

gÆ‰á 6.1

1.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«. 
(i)	 cot θ + tan θ =  sec θ cosec θ
(ii)	 tan4 θ + tan2 θ =  sec4 θ – sec2 θ

Ô®î :  	 (i) L.H.S = cos
sin

sin
cos

θ
θ

θ
θ

+ =
cos sin

sin cos

2 2θ θ
θ θ
+

�  cot cos
sin

sin
cos

θ
θ
θ

θ
θ
θ

= =












 tank‰W«

	 = 
1

sin cosθ θ
 =

1 1
cos sinθ θ

⋅ [ sin2 θ + cos2 θ = 1]

	 = secθ cosecθ = R.H.S
(ii)	 L.H.S = tan2θ (tan2θ +1)
	 =  tan2θ(sec2θ) = (sec2θ – 1)(sec2θ)

�
F¿¥ò : 1 + tan2θ = sec2θ

tan2θ = sec2θ – 1

		  = sec4θ – sec2θ = R.H.S

2.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«. 

(i)	 1
1

2

2
−

−
tan

cot
θ

θ
 =  tan2θ

(ii)	 cos
sin

θ
θ1 +

 
=  secθ – tanθ� [Qy. - 2019]

Ô®î :  	 (i) L.H.S = 1
1

2

2
−

−
tan

cot
θ

θ
=

1
1 1

2

2

-

-

tan

tan

q

q

 

	�
 cot

tan
2

2
1

q
q

=é
ëê

ù
ûú

		 =	
1
1

2

2

2

-
-

tan
tan

tan

q
q

q

 =1
1

2
2

2
- ´

-
tan tan

tan
q

q

q

		 =	 tan2 θ = RHS� vdnt Ã%ã¡f¥g£lJ.

(ii)	 L.H.S =
cos

sin
θ

θ1+
� (gFâ bjhFâia (1 – sinθ) Mš bgU¡f

	 = cos
sin

sin
sin

θ
θ

θ
θ1

1
1+

× −
−

	 =  
cos cos sin

sin
θ θ θ

θ
−
−1 2

	
= cos cos sin

cos
θ θ θ

θ
−

2 = 
cos
cos

cos sin
cos

θ
θ

θ θ
θ2 2−

	 = 1
cos

sin
cosθ

θ
θ

−  

	 = secθ – tanθ = R.H.S

F¿¥ò : 
1

cosq = secθ

3.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«.

(i)	 1
1

+
−

sin
sin

θ
θ
= sec θ + tan θ� [br¥. - 2020]

(ii)	 1
1

1
1

2+
−

+ −
+

=sin
sin

sin
sin

secθ
θ

θ
θ

θ

Ô®î :  	 (i) L.H.S =	 1
1

1
1

+
−

× +
+

sin
sin

sin
sin

θ
θ

θ
θ

 

	 = ( sin )
sin

1
1

2

2
+
−

θ
θ

	 =	 ( sin )
cos

1 2

2
+ θ

θ
� [ sin2 θ + cos2 θ = 1 ⇒ cos2 = 1 – sin2 θ]

= 1+ sin
cos

θ
θ

=
1

cos
sin
cosq

q
q

+ = sec θ + tan θ = R.H.S

(ii)	 L.H.S = 1
1

+
−

sin
sin

θ
θ

	 =	 1
1

1
1

+
−

×
+
+

sin
sin

sin
sin

θ
θ

θ
θ

		  = 
1
1

2

2

+( )
−

sin
sin

θ
θ

	 =	
1 1+ = +sin

cos cos
sin
cos

θ
θ θ

θ
θ

			   =	 sec θ + tan θ� ... (1)

		
1
1

−
+

sin
sin

θ
θ

	 =	
1
1

1
1

−
+

×
−
−

sin
sin

sin
sin

θ
θ

θ
θ

	= 
1
1

2

2

+( )
−

sin
sin

θ
θ

=
1

1 2

−

−

sin

sin

θ

θ 	 =	
1 1−

= −
sin

cos cos
sin
cos

θ
θ θ

θ
θ

			   =	 sec θ – tan θ� ... (2)

	 (1) + (2) ⇒
1
1

1
1

+
−

+ −
+

sin
sin

sin
sin

θ
θ

θ
θ

 

	 = sec θ + tan θ + sec θ – tan θ 

	 = 2 sec θ = R.H.S	 vdnt Ã%ã¡f¥g£lJ.

4.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«.

(i)	 sec6θ = tan6θ + 3tan2θ sec2θ + 1
(ii)	 (sinθ + secθ)2 + (cosθ + cosecθ)2 
� = 1 + (secθ + cosecθ)2

Ô®î :  	 (i)	L.H.S = sec6θ	 =	 (sec2θ)3 =  (1 + tan2θ)3 
		  =	 (tan2θ + 1)3

(a + b)3 = a3 + 3a2b + 3ab2 + b3 [ï§F a = tan2 θ, b = 1]
(tan2θ)3 + 3(tan2θ)2 ´ 1 + 3 ´ tan2θ ´ 12 + 1
= tan6θ + 3tan2θ ´ (sec2θ – 1) + 3tan2 θ + 1
� [ tan2 θ = sec2θ – 1] 

= tan6θ + 3tan2θsec2θ – 3 3 12 2tan tanθ θ+ +

= tan6θ + 3tan2θ sec2θ + 1 = R.H.S
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209 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠ m¤âaha« 6 ➠ K¡nfhzÉaš

(ii)	 L.H.S = (sin θ + sec θ)2 + (cos θ + cosec θ)2

	 = sin2 θ + 2sin θ sec θ + sec2 θ + cos2 θ 
+ 2cos θ cosec θ + cosec2 θ1 + sec2θ + cosec2θ + 
� 2sinθ secθ + 2cosθ cosecθ
� [ sin2 θ+ cos2 θ = 1]

�
 sec

cos sin
q

q
q

q
= =é

ëê
ù
ûú

1 1;cosec

	 = 1 + sec2θ + cosec2θ + 2 sin
cos

cos
sin

θ
θ

θ
θ

+





	 = 1 + sec2θ + cosec2θ + 2 sin cos
sin cos

2 2θ θ
θ θ
+








	 = 1 + sec2θ + cosec2θ + 2 1× 



sin cosθ θ

	 = 1 + (sec2 θ + cosec2 θ + 2sec θ cosecθ)
	 = 1 + (secθ + cosecθ)2 = R.H.S

5.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«.

(i)	 sec4θ (1 – sin4θ) – 2tan2θ =  1

(ii)	 cot cos
cot cos

θ θ
θ θ

−
+

	 =  
cosec
cosec

θ
θ

−
+

1
1

Ô®î :  	(i) 	L.H.S = sec4θ (1 – sin4θ) – 2tan2θ

	 = 
1

4cos q
(1 – sin4 θ) – 2 tan2 θ

= 1
4cos q

– sin
cos

4

4
q
q

 – 2 tan2 θ = 
1 2

4

4

4

2

2cos
sin
cos

sin
cosθ

θ
θ

θ
θ

− −

	 = 1 24 2 2

4
− −sin sin cos

cos
θ θ θ

θ
� [ cos4 θ I Û.bgh.t vL¡f]

	 = 1 24 4 4 2 2

4
+ - - -cos cos sin sin cos

cos
q q q q q

q
� [bjhFâÆš cos4 θ it T£o fÊ¡f]

	 = 
1 24 4 2 2 4

4
+ − + +cos [sin sin cos cos ]

cos
θ θ θ θ θ

θ
�[(–) I _‹W cW¥òfËÈUªJ bghJÉš vL¡f]

	 = 1 4 2 2 2

4
+ − +cos (sin cos )

cos
θ θ θ

θ
[ (a + b)2 = a2 + 2ab + b2 ï§F a = sin2 θ, b = cos2 θ]

	 = 1 14

4
+ −cos

cos
θ
θ

� [ sin2 θ + cos2 θ = 1]

	 = cos
cos

4

4 1θ
θ

=  = RHS. vdnt Ã%ã¡f¥g£lJ

(ii) LHS 
cot cos
cot cos

θ θ
θ θ

−
+

 = 
cos
sin

cos

cos
sin

cos

q
q

q

q
q

q

-

+

	 = 
cos

sin

cos
sin

θ
θ

θ
θ

1 1

1 1

−





+





� ∵
1

sin q
q= cosecé

ëê
ù
ûú

= cosec
cosec

θ
θ

−
+

1
1

 = R.H.S�

6.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«.

(i)	 sin sin
cos cos

cos cos
sin sin

A B
A+ B

A B
A B

− + −
+

	 =  0

(ii)	 sin cos
sin cos

sin cos
sin cos

3 3 3 3A A
A A

A A
A A

+
+

+ −
−

=  2

Ô®î :  	 (i) LHS = sin sin
cos cos

cos cos
sin sin

Α −
+

+
−
+

B
A B

A B
A B

= sin sin sin sin cos cos cos cos
cos cos si

A B A B A B A B
A B

−( ) +( ) + +( ) −( )
+( ) nn sinA B+( )

= 
sin sin cos cos

cos cos sin sin

2 2 2 2A B A B
A B A B
− + −

+( ) +( )

= 
sin cos sin cos

cos cos sin sin

2 2 2 2A A B B
A B A B
+( ) − +( )

+( ) +( )

= 
1 1−

+( ) +( )cos cos sin sinA B A B
 = 0 = R.H.S

(ii)	 LHS	 = 
sin
sin

sin
sin

3 3 3 3A + cos A
 A + cos A

A cos A
 A  cos A

+
-
-

= sin sin cos (sin
sin

A + cos A A A  A + cos A)
A + cos A

( ) −3 3

+ sin sin cos (sin
sin

A cos A A A  A  cos A)
A  cos A

−( ) + −
−

3 3

[ a3 + b3 = (a + b)3 – 3ab (a + b) a3 – b3 = (a – b)3 +
� 3ab (a – b) ï§F a = sin A  k‰W« b = cos A]

= sin sin sin
sin

A + cos A A + cos A A cos A
A + cos A

( ) ( ) -é

ë
ê

ù

û
ú

2 3

+ sin sin sin
sin

A  cos A A cos A A cos A
A  cos A

-( ) -( ) +
-

é

ë
ê

ù

û
ú

2 3

[ (sin A + cos A) I Kjš cW¥ãÈUªJ bghJÉš vL¡f 
k‰W« (sin A – cos A) it ïu©lh« cW¥ãÈUªJ 

� bghJÉš vL¡f]
= (sin A + cos A)2 – 3 sin A cos A + 
� (sin A – cos A)2 + 3 sin A cos A
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211 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠ m¤âaha« 6 ➠ K¡nfhzÉaš

(ii)	 bfhL¡f¥g£l x =  cot θ + tan θ =  
cos
sin

sin
cos

θ
θ

θ
θ

+  

		  = cos sin
cos sin

2 2θ θ
θ θ
+  =  1

sin cosθ θ

y =	 sec θ – cos θ = 1
cos

cos
θ

θ− = 1 2− cos
cos

θ
θ

 = sin
cos

2 θ
θ

	 \ x2y	 =	
1

2 2

2

sin cos

sin
cosθ θ

θ
θ

× =
1

3cos θ

	 xy2	 =	 1 4

2sin cos
sin
cosθ θ

θ
θ

×  = sin
cos

3

3
θ
θ

	 ( )x y2
2
3 	 =	 1

3

2
3

cos θ






 = 
1

3 2
3cosq

´
 = 1

2cos q

	 ( )xy2
2
3 	 =	 sin

cos

3

3

2
3θ

θ









  = sin

cos

2

2
θ
θ

LHS = 1
2

2

2cos
sin
cosθ

θ
θ

− =1 2

2
− sin
cos

θ
θ

= cos
cos

2

2
θ
θ

= 1 = R.H.S

9.	 (i)	 �sin θ + cos θ = p k‰W« sec θ + cosec θ = q  
vÅš, q(p2 – 1) =  2p v‹gij Ã%ã¡fî«.

� [Qy. - 2019]

(ii)	� sin θ (1 + sin2θ) = cos2θ·vÅš,  

cos6θ – 4cos4θ + 8cos2θ =   4 v‹gij 

Ã%ã¡fî«.

Ô®î :  	(i) bfhL¡f¥g£l p = sinθ + cosθ 
⇒	 p2	 =	 (sinθ + cosθ)2

		 p2	 =	 sin cos sin cos2 2

1
2θ θ θ θ+ +� ��� ���

⇒	 p2	 =	 1 + 2 sin θ cos θ� ... (1)
		 p2 – 1	 =	 2sin θ cos θ

		bfhL¡f¥g£l q = sec θ + cosec θ = 
1 1

cos sinθ θ
+  

			  =	 sin cos
sin cos

θ θ
θ θ
+

\  L.H.S = q(p2 – 1) = 
sin cos
sin cos

sin cosθ θ
θ θ

θ θ+ × 2

� [(1)I ga‹gL¤â]
= 2(sinθ + cosθ) = 2p = R.H.S

(ii)		 bfhL¡f¥g£l sin θ (1 + sin2 θ) =cos2θ � ...(1)
	 (1) -‹ ïUòwK« t®¡f¥gL¤j »il¥gJ

	 sin2 θ (1 + sin2 θ)2	 =	 cos4 θ
	 (1 – c2) (1 + 1– c2)2	 =	 c4

	 (1 – c2) (2 – c2)2	 =	 c4 

[ sin2θ = 1 – cos2 θ k‰W« cos θ = c·vd ãuâÆL]
	 (1 – c2) (4 + c4 – 4c2)	 =	 c4

	4 + c4 – 4c2 – 4c2 – c6 + 4c4	 =	 c4

	 – c6 + 4c4 – 8c2	 =	 – 4
	 c6 – 4c4 + 8c2	 =	 4�[ c = cos θ]
⇒ cos6 θ – 4 cos4 θ + 8 cos2 θ = 4 = R.H.S 
∴ vdnt Ã%ã¡f¥g£lJ.

10.	 cos
sin

θ
θ1

1
+

=
a

v Å š ,
a

a

2

2
1
1

−
+

= sinθ v ‹ g i j 

Ã%ã¡fî«.

Ô®î :  		
cos

sin
θ
θ1+

	 =	
1
a � \ a = 1+ sin

cos
θ
θ

Ã%ã¡f nt©oaJ 
a
a

2

2
1
1
−
+

 = sin θ

	 ïl¥g¡f«	 =	
a
a

2

2
1
1
−
+

= 

1 1

1 1

2

2

+





 −

+





 +

sin
cos

sin
cos

θ
θ
θ
θ

= 

1 2 1

1 2 1

2 2

2

2 2

2

+ +
−

+ +
+

sin sin
cos

sin sin
cos

θ θ
θ
θ θ
θ

= 

1 2

1 2

2 2

2

2 2

2

+ + −

+ + +

sin sin cos
cos

sin sin cos
cos

θ θ θ
θ

θ θ θ
θ

= 
1 2

1 2

2 2

2

2

2 2
−( )+ +

×
+ +( )+

cos sin sin
cos

cos
sin cos sin

θ θ θ

θ
θ

θ θ θ

= 
sin sin sin

sin
θ θ θ

θ
+ +
+ +

2 2
1 1 2

�  sin2 θ + cos2 θ = 1
1 – cos2 θ = sin2 θ

= 2 2
2 2

2sin sin
sin
θ θ

θ
+

+
 = 2 1

2 1
sin sin

sin
θ θ

θ
+( )

+( )
		  =	 sinθ  = ty¥g¡f«

gÆ‰á 6.2

1.	 10 3  Û cauKŸs nfhòu¤â‹ moÆÈUªJ 

30 Û bjhiyÉš jiuÆš cŸs xU 

òŸËÆÈUªJ nfhòu¤â‹ c¢áÆ‹ V‰w¡ 

nfhz¤ij¡ fh©f.�

�[Hy. - 2019; ãoV - 2; br¥. - 2021; SRT & Mf°£ - 2022]
Ô®î :  	 		

30 Û

A

C B

10 3

α
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212  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 6 ➠ K¡nfhzÉaš 

AB v‹gJ nfhòu¤â‹ cau« v‹f. 
∠ACB = α  k‰W« BC = 30 Û v‹f.

DABCÆš,

	 tan α	 =	
vâ® g¡f«

mL¤JŸs g¡f«
= 10 3

30
 = 

3
3

=	
3

3 3´
 = 

1
3

⇒ tan a = 
1
3

= tan 30

	  a	 =	 30º
2.	 xU rhiyÆ‹ ïUòwK« ïilbtËna 

ïšyhkš tÇirahf åLfŸ bjhl®¢áahf 

cŸsd. mt‰¿‹ cau« 4 3  Û. ghjrhÇ 

xUt® rhiyÆ‹ ika¥ gFâÆš Ã‹W 
bfh©L tÇirahf cŸs åLfis 
neh¡F»wh®. 30º V‰w¡nfhz¤âš ghjrhÇ 
å£o‹ c¢áia neh¡F»wh® vÅš, 
rhiyÆ‹ mfy¤ij¡ fh©f.� [SRT - 2022]

Ô®î :  	�AB v‹gJ å£o‹ cau« v‹f.

 	 ⇒ AB = 4 3 = CD
BD  v‹gJ rhiyÆ‹ mfy« k‰W« w v‹gJ 

ghjrhÇÆ‹ Ãiy v‹f.

Mjyhš mt® ika¥gFâÆš Ã‹W 

bfh©oU¥gjhš, BD Æ‹ ika¥òŸË W 

MF«.

	

4 34
3

4
3

30º

C

B D

A

Ww
2

w
2

			  BW	 =	 w
2

= DW

			  ∠DWC 	 =	 30º

DAWDCÆš,	 tan 30º	 =	
CD
DW

 = 
4 3

2
w  

	 ⇒	
1
3

	 =	 4 3 2
´

w
    ⇒

1
3

=
8 3

w
	 ⇒	 w	 =	 8 3 3´
� [FW¡F bgU¡fšgo]
	 ⇒	 w	 =	 8(3) = 24 Û

∴ rhiyÆ‹ mfy« = BD= w
2

+ w
2

= w = 24 Û

3.	 xUt® mtUila å£o‰F btËÆš Ã‹W 

bfh©L xU #‹dÈ‹ c¢á k‰W« mo 
M»at‰iw Kiwna 60° k‰W« 45° M»a 
V‰w¡nfhz§fËš fh©»wh®. mtÇ‹ 
cau« 180 br.Û. nkY« å£oÈUªJ 5 Û 
bjhiyÉš mt® cŸsh® vÅš, #‹dÈ‹ 

cau¤ij¡ fh©f. 3 = 1.732( ) �[Mf°£ - 2022]

Ô®î :  	

60º
A

E

B

C

H

D

45º
x

H

500 br.Û
mtÇ‹ Ãiy A v‹f, CD = H #‹dÈ‹ cau« 

v‹f.

bfhL¡f¥g£l AB = 5 Û = 500 br.Û k‰W«  

BC = x  v‹f. 

#‹dÈ‹ cau« = ‘H’#‹dÈ‹ c¢áÆ‹ 

V‰w¡nfhz« 60º. 
DABD Æš,

	 tan 60º	 =	
BD
AB

= 
BC + CD

AB
= H + x

500

	 ⇒	 3 	 =	 H + x
500

	 ⇒ 	 H + x	 =	 500 3 � ... (1)
#‹dÈ‹ moÆ‹ V‰w¡nfhz« = 45º.
DABC Æš,

	 ∴ tan 45°	 =	
x

500
1
3

= ⇒ 1 =
x

500
1
3

=⇒  x = 500
(1) ÈUªJ,

	 ∴H	 =	 500 3 500 3
3

− 500 = 866 – 500 

		  =	 366 br.Û = 3.66 Û
∴ #‹dÈ‹☻cau«  = 3.66 Û

4.	 1.6 Û cauKŸs áiy x‹W Õl¤â‹ 
nkš mikªJŸsJ. jiuÆYŸs xU 
òŸËÆÈUªJ 60° V‰w¡ nfhz¤âš 
áiyÆ‹ c¢á mikªJŸsJ. 
nkY« mnj òŸËÆÈUªJ Õl¤â‹ 
c¢áahdJ 40° V‰w¡nfhz¤âš cŸsJ 
vÅš, Õl¤â‹ cau¤ij¡ fh©f. 

tan 40° = 0.8391, 3 = 1.732( )
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213 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F➠ m¤âaha« 6 ➠ K¡nfhzÉaš

Ô®î :  	áiyÆ‹ cau«  CD v‹f.

60º 40º
A B

C

D

1.6 Û

p

d

‘p’ v‹gJ Õl¤â‹ cau«, d v‹gJ☻ Õl¤â‰F« 

jiuÆš cŸs òŸË¡F« ïil¥g£l bjhiyî 

áiyÆ‹ V‰w¡nfhz« jiuÆÈUªJ 60º.
vÅš,  
DABD Æš,

		 \ tan60º	 =	
BD
AB

BC + CD
AB

= =
+1 6. p
d = 

1 6 3⋅ + =p
d

⇒	 3 d	 =	 1.6 + p� ... (1)  
		 jiuÆÈUªJ☻ Õl¤â‹ V‰w¡nfhz« 40º·vÅš

DABC Æš,

		  tan 40º	 =	
BC
AB

= p
d

 =  0.8391

� [ tan 40º = 0.8391]
(2) I (1)š ãuâÆl

		 p	 =	 0.8391 d
		 1.6 + 0.8391d	 =	 1.732d� 1.6 + p = 3d

1.6 + p = 1.732 d		 \ 0.8929d	 =	 1.6
		 \ d	 =	 1.79
		 \ Õl¤â‹ cau«	 =	 p =  0.839 × d� [(2) ÈUªJ]
			  =	 0.839 × 1.79 = 1.502 Û
		 \ Õl¤â‹ cau«	 =	 1.5 Û
5.	 `r' Û Mu« bfh©l miu¡nfhs¡  

FÉkhl¤â‹ ÛJ `h' Û cauKŸs xU 

bfho¡f«g« Ã‰»wJ. FÉkhl¤â‹ 

moÆÈUªJ 7 Û  bjhiyÉš xUt®  

Ã‰»wh®. mt® bfho¡f«g¤â‹ c¢áia 

45º V‰w¡ nfhz¤âY« Ã‰FÄl¤âÈUªJ 

nkY« 5 Û bjhiyî Éy»¢ br‹W bfho¡ 

f«g¤â‹ moia 30º V‰w¡ nfhz¤âY« 

gh®¡»wh® vÅš, (i) bfho¡f«g¤â‹ cau« 

(ii) miu¡ nfhs¡ FÉkhl¤â‹ Mu« 

M»at‰iw¡ fh©f. 3 1 732=( ).

	  
45º

57

r

h

30º
Û Û

Ô®î :  	

AE CP

D

B

h

r

5 Û 7 Û
30º 45º

(i)	 �CD = r miu¡nfhs¡ FÉkhl¤â‹ Mu« 

v‹f.

	 BD = h  v‹gJ f«ã‹ cau«,
FÉkhl¤â‹ moÆÈUªJ 7 Û (AP = 7 Û) 
öu¤âš cŸs nghJ mtÇ‹ Ãiy A v‹f. 
mtÇ‹ ef®ªj Ãiy E  k‰W« EA = 5 Û.

	DABCÆš, tan 45º	 =	
BC
AC

BD + CD
AP + PC

= = h r
r

+
+

=
7

1

⇒	 1	 =	 h r
r

+
+

=
7

1 ⇒ r h r+ = +7

⇒	 h	 =	7 Û
vdnt, f«ã‹ cau« h v‹gJ 7 Û.

(ii) DEDCÆš, tan 30º	=	
DC
EC EA + AF + FC

=
r

⇒	
1
3

	 =	 r
r

r
r5 7 12+ +

=
+

⇒	 3 r	 =	12 + r
⇒	 3 r – r	 =	12 ⇒  r ( 3  – 1) = 12

⇒	 r	 =	
12
3 1

3 1
3 1-

´
+
+

� [ gFâia É»jKW M¡f]

⇒	 r	 =	
12 3 1

3 1

12 3 1
3 12 2

+( )
( ) -

= +( )
-

		  =	
12 3 1

2
+( )

 = 6( 3  + 1)

⇒	 r	 =	6 (1.732 + 1)
		  =	6 (2.732)�[ 3 = 1.732]

⇒	 r	 =	16.39 Û

6.	 15 Û cauKŸs xU nfhòu« cŸsJ. xU 

Ä‹ f«g¤â‹ mo k‰W« c¢áÆÈUªJ 

nfhòu¤â‹ c¢áia Kiwna 60°, 30° 
v‹w V‰w¡nfhz§fËš gh®¤jhš Ä‹ 

f«g¤â‹ cau¤ij¡ fh©f. 
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214  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 6 ➠ K¡nfhzÉaš 

Ô®î :  	

A
C

P

B

E D

xp

15 Û

30º

60º

		  BD nfhòu¤â‹ cau«	 =	 15 Û v‹f.

	 AE Ä‹ f«g¤â‹ cau«	=	 ‘p’
D EBDÆš, 

	 tan60º = 
BD
ED  ⇒tan60º	 =	

15
x

⇒	  3  = 
15
x

   ⇒x	 =	
15

3
3
3

´

⇒	 x	 =	
15 3

3
⇒	 x	 =	 5 3 � ... (1)

D ABCÆš,

	 tan 30º	 =	 BC
AC

=
1
3

⇒	 tan 30º	 =	 BD CD
AC
-

=
-15 p
x

	 ⇒
1
3

 = 
15 - p
x ⇒

1
3

	 =	
15
5 3

- p

� [(1) I ga‹gL¤â]

	
1

3
5 3´ 	 =	 15 – p

⇒	 5	 =	 15 – p
⇒	 p	 =	 15 – 5 = 10 Û
vdnt, Ä‹rhu f«g¤â‹ cau« 10 Û.

gÆ‰á 6.3

1.	 50 3  Û cauKŸs xU ghiwÆ‹ 

c¢áÆÈUªJ 30° ïw¡f¡nfhz¤âš  

jiuÆYŸs k»GªJ x‹W gh®¡f¥gL»wJ 

vÅš, k»Gªâ‰F« ghiw¡F« 

ïilnaíŸs bjhiyit¡ fh©f. 

	 � [ãoV - 6; SRT & nk - 2022]

Ô®î :  	 �AB fšÈ‹ cau« C v‹f k‰W« BC = d 

k»Gªâ‹ Ãiy v‹f.

  	 	� bfhL¡f¥g£l AB = 50 3  k‰W« ∠ACB = 30º

	
30º

30º

50

A

BC d

3Û

	 gl¤âš, D ABCÆš, 

		 ⇒	 tan 30	 =	
AB
BC

 ⇒
1
3

 = 50 3
d

		 ⇒	 d	 =	 50 3 3´

		 ⇒	 d	 =	 50 × 3 =  150 Û.
2.	 ïu©L f£ll§fS¡F ïil¥g£l 

»ilk£l¤ bjhiyî 70 Û MF«. 
ïu©lhtJ f£ll¤â‹ c¢áÆÈUªJ 
Kjš f£ll¤â‹ c¢á¡F cŸs 
ïw¡f¡nfhz« 45° MF«. ïu©lhtJ 
f£ll¤â‹ cau« 120 Û vÅš Kjš 
f£ll¤â‹ cau¤ij¡ fh©f. 

Ô®î :  	 Kjš f£ll¤â‹ cau« v‹gJ CE v‹f. AD 

v‹gJ ïu©lhtJ f£ll¤â‹ cau« v‹f.
	 	 bfhL¡f¥g£l BC = 70 Û, AD = 120 Û.

	

A

B

DE

C
70 Û

70 Û

x

h

45º

45º

120 Û

		 gl¤âš, 	 tan ∠C	 =	 tan 45º =  1.
	  DABC Æš, 

			  tan 45º	 =	
AB
BC 	 ⇒ 1 = AB

70
  

		 ⇒	 AB	 =	 70 Û.
		 ∴	  BD 	 =	  120 – AB
	        	  h	 =	 120 – 70 =  50 Û 
	 ∴ Kjš f£ol¤â‹ cau«  = 50Û

3.	 60 Û cauKŸs nfhòu¤â‹ c¢áÆÈUªJ 

br§F¤jhf cŸs xU És¡F¡ f«g¤â‹ 

c¢á k‰W« moÆ‹ ïw¡f¡nfhz§fŸ 

Kiwna  38°  k‰W« 60° vÅš, És¡F¡ 

f«g¤â‹ cau¤ij¡ fh©f. 
	 (tan 38º = 0.7813, 3  = 1.732)� [br¥. - 2020]
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�� ne®t£l cUisÆ‹ tisgu¥ò = 2prh rJu myFfŸ

�� ne®t£l cUisÆ‹ bkh¤j¥ òw¥gu¥ò = 2pr (h+r) rJu myFfŸ

�� cŸçl‰w cUisÆ‹ tisgu¥ò  = 2p Rh + 2prh.

�� ne®t£l¡ T«ã‹ tisgu¥ò = prl.

�� ne®t£l¡ T«ã‹ bkh¤j¥ òw¥gu¥ò = pr (l + r).

�� miu¡nfhs¤â‹ tisgu¥ò  = 2pr2.

�� miu¡nfhs¤â‹ bkh¤j¥ òw¥gu¥ò = 3pr2 .

�� cŸçl‰w miu¡nfhs¤â‹ tisgu¥ò = 2p (R2 + r2).

�� ne®t£l¡ T«ã‹ ïil¡f©l¤â‹ tisgu¥ò = p(R + r)l.

�� ne®t£l¡ T«ã‹ ïil¡f©l¤â‹ bkh¤j¥ òw¥gu¥ò = p (R + r)l + pR2 + pr2.

233

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

7
m

¤
â
a
ha

«

msÉaš
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234  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

gÆ‰á 7.1

1.	 X® cUisÆ‹ Mu« k‰W« cau§fË‹ 

É»j« 5 : 7 MF«. mj‹ tisgu¥ò 5500  

r.br.Û vÅš, cUisÆ‹ Mu« k‰W« 

cau« fh©f.� [Mf°£  - 2022]

Ô®î : 	bfhL¡f¥g£l r : h	 =	 5 : 7
	 r	 =	 5x k‰W«

	 h	 =	 7x
	cUisÆ‹ tisgu¥ò	 =	 2πrh

	 ∴ 5500	 =	 2 22
7

´  × 5x × 7x 

	 22 0 2x 	 =	 550 0

	 x2	 =	 550
22

= 25

	 ∴ x	 =	 5
	 ∴ cUisÆ‹ Mu«	 =	 5 × 5 = 25 br.Û

� [ r = 5x  k‰W« x = 5]
	  cau«	 =	 7 × 5 = 35 br.Û

2.	 xU â©k ïU«ò cUisÆ‹ bkh¤j¥ 

òw¥gu¥ò 1848 r.Û nkY« mj‹ tisgu¥ò, 

bkh¤j¥ òw¥gu¥ãš M¿š IªJ g§fhF« 

vÅš, ïU«ò cUisÆ‹ Mu« k‰W« 

cau« fhzî«.

Ô®î : 	 cUisÆ‹ tisgu¥ò	 =	 5
6

 cUisÆ‹

	�  bkh¤j¥gu¥ò

			  bkh¤j¥ gu¥ò	 =	 1848 Û2

	 	 	 2πr (h + r)	 =	 1848  Û2

	 	 	 2πrh + 2πr2	 =	 1848  Û2

			 
5
6
 × 1848 + 2πr2	 =	 1848

� [ 2πrh = 
5
6

× bkh¤j¥ gu¥ò]

	 	 	 1540 + 2πr2	 =	 1848
	  		 2πr2	 =	 1848 – 1540 = 308
			   2 × 

22
7

 × r2	 =	 308

	 ⇒	 r2	 =	 308 × 
1
2

7
22

×

	 ⇒	 r2	 =	 49
 	 ⇒	 r	 =	 7 Û.

	 	 	 2πrh	 =	
5
6

 × 1848

			   2 22
7

7× × × h 	 =	
5
6

 × 1848

	 ⇒	 h	 =	 35 Û
		  ∴ Mu« r = 7 Û, cau«	 =	 35 Û.

3.	 X® cŸçl‰w ku cUisÆ‹ btË¥òw 

Mu« k‰W« Ús« Kiwna 16 br.Û k‰W« 

13 br.Û MF«. mj‹ jok‹ 4 br.Û vÅš 

cUisÆ‹ bkh¤j¥ òw¥gu¥ò v›tsî? 
Ô®î : 	 bfhL¡f¥g£l R = 16 br.Û r = R – jok‹

		  h	 =	13 br.Û	      = 16 – 4 = 12 br.Û

		  jok‹	 =	4 br.Û  ⇒ r = 12 br.Û

	� cŸçl‰w cUisÆ‹ bkh¤j¥gu¥ò = 2π (R + r)  
(R – r + h) rJu myFfŸ

		 bkh¤j gu¥ò	=	2
22
7

´  (16 + 12) (16 – 12 + 13)

			   =	
44
7

28 17
4( )( )

	 bkh¤j¥òw¥gu¥ò = 2992 r.br.Û 2

4.	 PQR v‹w br§nfhz K¡nfhz¤âš  

QR = 16 br.Û, PR = 20 br.Û k‰W« ÐQ = 90º 
MF«. QR k‰W« PQ -I ika m¢Rfshf¡ 

bfh©L RH‰W« nghJ cUthF« T«ò 

fË‹ tisgu¥òfis x¥ãLf. 
Ô®î : 	 PQ it ika m¢rhf bfh©L RH‰W« nghJ 

cUthF« T«ã‹ tisgu¥ò = πrl. 
			�    [ï§F r = 16, l = 20]

			   =	
22
7

 × 16 × 20�

20 br.Û

16 br.ÛQ

P

R

			   =	
7040

7
			   =	 1005.71 br.Û2

	 QR I ika m¢rhf¡ bfh©L RH‰W« nghJ 

T«ã‹ tisgu¥ò.
	 	 	 =	 πrl.� [ï§F h = 16, l = 20]

		  ï§F r	 =	 l h2 2− = 20 162 2−
			   =	 400 256− = 144  = 12 br.Û

		 tisgu¥ò	 =	 πrl = 
22
7

 × 12 × 20

			   =	
5280

7
= 754.28 br.Û2.

	 1005.71 > 754.28.
	 vdnt, PQ ia bghU¤J RH‰W« nghJ T«ã‹ 

òw¥gu¥ò mâfkhf ïU¡F«.

5.	 rhíau« 19 Û bfh©l T«ò tot¡ 

Tlhu¤âš ehšt® cŸsd®. xUtU¡F 

22 r.Û gu¥ò njit vÅš, Tlhu¤â‹ 

cau¤ij¡ fz¡»lî«.

Ô®î : 	 bfhL¡f¥g£l l = 19 Û
			  T«ã‹ mo¥gu¥ò = πr2 rJu myFfŸ
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235 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

	 		 	 πr2	 =	 4 × 22 Û2  ⇒ 22
7

2´ r = 88

� [ 4 eg®fS¡fhd gu¥gsî = 4 × 22]

				   r2	 =	 8 8 7
2 2

4
´ � 19 Û

					    =	
616
22

= 28 Û2

				   l	 =	 19 Û � F¿¥ò :

		  18.2
          1	 33300
		  1
  28 × 8	 233
		  224
362 × 2	    900
		     724
3645×5	 17600

				   h	 =	 l r2 2−
                              [ l2 = h2 + r2]

					    =	 19 282 −
					    =	 361 28−
					    =	 333
				   h	 =	 18.25  Û 

	 vdnt T«ã‹ cau« = 18.25 Û.
6.	 xU áWÄ jdJ ãwªj ehis¡ bfh©lhl¡ 

T«ò tot¤ bjh¥ãfis 5720 r.br.Û 

gu¥òŸs fh»j¤jhis ga‹gL¤â¤ 

jahÇ¡»whŸ. 5 br.Û MuK«,  12 br.Û 

cauK« bfh©l v¤jid bjh¥ãfŸ 

jahÇ¡f Koí«?

Ô®î : 	 r	=	 5 br.Û

			  h	 =	 12 br.Û

	 ⇒	 l	 =	l r h= +2 2 ⇒ l = 25 144+
	 ⇒	 l	 =	 169      ⇒ l = 13 br.Û

	 njitahd bjh¥ãfŸ = 
fh»j¤â‹ gu¥ò

1 bjh¥ãÆ‹ gu¥ò

	
			  =	

5720 5720
22
7

5 13πrl
=

× ×
 

			 xU bjh¥ãÆ‹ gu¥ò = 
22
7

× 5 × 13

				   =	
5720
1430

7

 = 572 0 7
143 0

´ = 
4004
143

				   =	 28 bjh¥ãfŸ

	 vdnt 28 bjh¥ãfŸ jahÇ¡f Koí«.

7.	 rk cau§fisíila ïU ne®t£l¡ 

T«òfË‹ Mu§fŸ 1:3 v‹w É»j¤âš 

cŸsd. T«òfË‹ cau« á¿a 

T«ã‹ Mu¤â‹ _‹W kl§F vÅš, 

tisgu¥òfË‹ É»j« fh©f.� [ãoV - 2]

Ô®î : 	 r1 , r2 ne®t£l¡ T«òfË‹ Mu§fŸ k‰W« 

cau§fŸ Kiwna h1, h2. 

	 bfhL¡f¥g£l r1 : r2 = 1 : 3 ⇒ r1 = 1(x) k‰W« 
r2 = 3(x) ï§F x v‹gJ xU Äif v©.

 	 ï§F r1 = x v‹gJ á¿a T«ã‹ Mu« � ... (1)
	 nkY«, bfhL¡f¥g£l h1 = 3 (á¿a T«ã‹ 

Mu«) k‰W« h2 = 3 (á¿a T«ã‹ Mu«)

	 ⇒ h1 = 3x k‰W« h2 = 3x� [(1) I ga‹gL¤â]

	 ï§F l1, l2 ne®t£l¡ T«ã‹ rhíu« v‹f.

	 l1	 =	 h r1
2

1
2+ = ( )3 2 2x x+ = 9 2 2x x+

		  =	 10 102x x=  k‰W« l2= h r2
2

2
2+

		  =	 9 9 18 9 22 2 2 2x x x x+ = = ´ ´

	 ⇒	 l2	 =	 3x 2
	� CSA1 k‰W« CSA2 Kiwna tisgu¥òfŸ 

v‹f.

	 ∴CSA1	 =	 πr1 l1 = π (x) (x) 10  = πx2 10
� ... (3)

	k‰W« CSA2	 =	 πr2 l2 = π (3x) (3x 2 ) = 9x2π 2
� ... (4)
	� ∴ CSA  ïu©L ne®t£l¡ T«ã‹ tisgu¥ã‹ 

É»j§fŸ.

			   =	
CSA
CSA2

1
2

2

10

9 2
=

p

p

x

x
� [(3)I (4)Mš tF¡f]

			   =	
10

9 2
2 5

9 2

5
9

=
´

´
=

	 ⇒ CSA1 : CSA2 =  5 : 9

8.	 xU nfhs¤â‹ Mu« 25% mâfÇ¡F« nghJ, 

mâfkhF« òw¥gu¥ã‹ rjåj« fh©f.

	�  [m.kh.É - 2019]

Ô®î : 	 r Mu« k‰W« r′ òâa nfhs¤â‹ Mu« v‹f.

		  	 r′	 =	 r + 25%r 
� [ Mu« mâfÇ¡f¥g£ljhš 25%]

			  r′	 =	 r + 
25

100
r = r + 0.25r

				   =	 r (1 + 0.25) = 1.25 r
	 giHa òw¥gu¥ò	=	 4πr2

	 òâa òw¥gu¥ò	 =	 4π(r′)2� ... (1)
				   =	 4π(1.25r)2 = 4π(1.25)(1.25)r2

				   =	 4(1.5625)r2� ... (2)

	 òw¥gu¥ã‹ kh‰w« = 4π(1.5625)r2 – 4πr2

� [(2) – (1)]
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236  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

				   =	 4πr2 (1.5625 – 1)
� [4πr2 I bghJÉš vL¡f]
				   =	 4πr2 (0.5625)
	 \òw¥gu¥ãš mâfÇ¥ò rjåj« 

	 = 
òw¥gu¥ã‹ kh‰w« × 100

giHa gu¥ò

	 =
4 5625 100

4

2

2

p

p

r

r

(. ) ´
= 0.5625×100 = 56.25%

	 vdnt òw¥gu¥ã‹ rjåj mâfÇ¥ò = 56.25%

9.	 cŸçl‰w X® miu¡nfhs tot¡ 

»©z¤â‰F xU rJu br.Û-¡F t®z« 

ór ` 0.14 åj« brythF«. mj‹ c£òw 

k‰W« btË¥òw É£l§fŸ Kiwna 

20 br.Û k‰W« 28 br.Û vÅš, mjid 

KGikahf t®z« ór v›tsî 

brythF«?

Ô®î : 	 btË É£l« D = 28  br.Û

		 cŸ É£l« d = 20 br.Û

	
	\ R = 

28
2

 = 14 br.Û, r = 
20
2

 = 10 br.Û.

	 miu¡nfhs¡ »©z¤â‹ bkh¤j¥gu¥ò 

		 = π(3R2 + r2) 	 =	
22
7

 (3 × 142 + 102)

				   =	
22
7

(3 × 196 + 100) =
22
7

× 688

				   =	
15136

7
 = 2162.28 br.Û 2

		 1 br.Û2 t®z« ór MF« bryî ` 0.14 vÅš

	 2162.28 br.Û2 t®z« ór MF« bryî☻

				   =	 2162.28 × 0.14 = ` 302.72
10.	 xU nki# És¡»‹ btË¥òw¤â‰F (nkš 

gFâíl‹) k£L« t®z« ór¥gL»wJ. 

1 r.br.Û t®z« ór `2 brythFbkÅš 

És¡»‰F t®z« óRtj‰fhd 

bkh¤j¢bryit¡ fz¡»Lf.�

Ô®î : 	 bfhL¡f¥g£LŸs R = 12 br.Û

		  r	 =	 6 br.Û� 6 br.Û

8 br.Û

12 br.Û

		  h	 =	 8 br.Û

		  l	 =	 h R r2 2+ −( )  

			   =	 8 12 62 2+ -( )

	  		  =	 8 62 2+  = 64 36+
	  	 l	 =	 100  =10 br.Û

		 \ nki# És¡»‹ btË¥òw¥gu¥ò

	 		 	 =	 π(R + r)l

r R

				   =	
22
7

 (12 + 6)10=	 220
7

18×

				   =	 3960
7

 = 565.71 br.Û 2� ... (1)

	 nkš ghf¤â‹ gu¥ò = πr2

				   =	
22
7

 × 6 × 6

				   =	
792
7

 = 113.14 Û2� ... (2)

		 \ t®z« ór nt©oa gu¥ò

				   =	 565.71 + 113.14� [(1) + (2)]
				   =	 678.85 br.Û2

	 1 r.br.Û2 t®z« ór MF« bryî ` 2 vÅš,  

678.85 br.Û2 t®z« ór MF« bryî 2 × 678.85 
= ` 1357.72

	 vdnt És¡»‰F t®z« óRtj‰fhd bkh¤j¢ 

bryî = ` 1357.72

gÆ‰á 7.2

1.	 10 Û c£òw É£l« k‰W« 14 Û MH« 

bfh©l X® cUis tot¡ »z‰¿ÈUªJ 

vL¡f¥g£l k© bfh©L 5 Û mfy¤âš 

»z‰iw¢ R‰¿ nkil mik¡f¥gL»wJ. 

vÅš, nkilÆ‹ cau¤ij¡ fh©f.

Ô®î : 	 bfhL¡f¥g£l c£òw É£l« = 10 Û� 10 Û 5 Û

14
 Û	 ⇒	 c£òw Mu«	 =	

10
2

= 5 Û

	 k‰W« cau« (h) = 14 Û

	 cUisÆ‹ bfhŸssî = vL¡f¥g£l k©Â‹ 

bfhŸssî

	 = πr2h  = 
22
7

5 5 14
2

´ ´ ´ = 1100 Û3� ... (1)

	 »z‰iw R‰¿ nkil mik¡f¥gL»wJ.

	 = cŸçl‰w cUisÆ‹ fd msî = π (R2 – r2)
	 btËòw Mu« (R) = c£òw Mu« + mfy«  

= 5 + 5 = 10Û

			  r	 =	 5Û

			  k‰W« h	 =	 ?� [bfhL¡f¥glÉšiy]
	 ∴»z‰iw R‰¿ nkil mik¡f¥gL»wJ.

			  	 =	
22
7

(102 – 52) =
22
7

(100 – 25) h

				   =	
22
7

× 75 × h� ... (2)
	 nkY« bfhL¡f¥g£l k© bfh©L = »z‰iw 

R‰¿ nkil mik¡f¥gL»wJ.

	 (1) k‰W« (2) rk¥gL¤j »il¥gJ,
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237 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

			  1100	 =	
22
7

× 75 × h

	 ⇒	 1100 7
22 75

44
2

3

´
´

	 =	 h	 ⇒h = 
14
3

	 ⇒	 h	 =	 4.666 Û
	 vdnt nkilÆ‹ cau« = 4.67 Û
2.	 É£l« 20 br.Û cŸs X® cUis tot¡ 

f©zho¡ FtisÆš 9 br.Û cau¤â‰F 

Ú® cŸsJ. Mu« 5 br.Û k‰W« cau«  

4 br.Û cila X® á¿a cnyhf cUis, 

ÚÇš KGikahf _œF« nghJ V‰gL« 

ÚÇ‹ ca®it¡ fz¡»Lf.� [br¥. - 2020]

Ô®î : 	

cnyhf cUis cUis toÉYŸs 

ca®¤j¥g£l Ú®

r1 = 5 É£l« = 20 br.Û

h1 = 4 r2 = 10 br.Û

h2 = ?
	 M®¡áÄO° bfhŸif¥go,

	� ca®¤j¥g£l ÚÇ‹ fd msî = cnyhf 

cUisÆ‹ fd msî

	 ⇒	 p r h2
2

2 	 =	 p r h1
2

1

h 2}

	 ⇒	 (10)2h2	 =	 (5)2 × 4
	 ⇒	 100h2	 =	 (25) 4

	 ⇒	 h2	 =	
( )( )25 4

100
100
100

= = 1 br.Û

	 vdnt f©zho FtisÆš caU« ÚÇ‹ 

cau« = 1 br.Û.

3.	 484 br.Û R‰wsîŸs xU ku¡ T«ã‹ 

cau« 105 br.Û vÅš, T«ã‹ fd 

msit¡ fh©f. � [ Mf°£ - 2022]

Ô®î : 	 	 T«ã‹ mo¢R‰wsî	 =	 484 br.Û

				   cau«	 =	 105 br.Û

				   \ 2pr	 =	 484

	 ⇒	 2 22
7

´ × r	 =	 484

	                         ⇒	 r	 =	 484 1
2

7
22

242
121
11

11
1

´ ´

				   ⇒          r	 =	 77 br.Û

		 \ mj‹ fd msî = 1
3

2pr h fd myFfŸ

	 =	
1
3

22
7

77 77 105
11 35

´ ´ ´ ´ = 652190 br.Û3.

		 \ T«ã‹ fd msî = 652190 br.Û3.
4.	 Mu« 10 Û£lU«, cau« 15 Û£lU« cila 

xU T«ò tot¡ bfhŸfy‹ KGikahf¥ 

bg£nuhyhš Ãu«ãíŸsJ. ÃÄl¤â‰F 

25 fd Û£l® bg£nuhš bfhŸfyÅ‹ 

mo¥òw« tÊahf btËna‰w¥g£lhš 

v¤jid ÃÄl§fËš bfhŸfy‹ 

fhÈahF«. Éilia ÃÄl¤ âU¤jkhf¤ 

jUf.

Ô®î : 	 bfhL¡f¥g£l r = 10 Û
	                         h = 15 Û

		  T«ã‹ fd msî = 
1
3

2pr h  fd myFfŸ

	 T«ã‹ bfhŸssî�

10 Û

15
 Û

	 = 
1
3

10 10 15× × × ×p  

	 = 500π Û3

	 25 Û3, bg£nuhš btËnaw  
= 1 ÃÄl« vÅš,MF« neu«

	 500π bg£nuhš btËnaw MF« neu« 

	 = 
500 22

7
1

25

× ×
 ⇒	 500 22

7 25

20
´

´
⇒

440
7

				   = 	62.857ÃÄl§fŸ.
				   @ 	63 ÃÄl§fŸ (njhuhakhf)
	 vdnt mªj bfhŸfy‹ ÃÄl§fËš 63 

ÃÄl§fËš fhÈahF«.

5.	 6 br.Û, 8 br.Û k‰W« 10 br.Û g¡f msîfŸ 

bfh©l xU br§nfhz K¡nfhz¤ij 

mj‹ br§nfhz¤ij¤ jh§F« g¡f§fis 

ika m¢Rfshf¡ bfh©L RH‰W« nghJ 

V‰gL« â©k§fË‹ fd msîfË‹ 

É¤âahr« fh©f.

Ô®î : 	 Δ ABC MdJ ABI ika m¢rhf it¤J 

RH‰W« nghJ cUthF« T«ã‹ fd msî  

= 
1
3

2pr h
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238  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

	 6 br.Û

8  b
r.

Û 10 br.Û

A

B C   

	 V1	 =	
1
3

22
7

6 6 8× × × × =
2112

7
= 301.71 br.Û3

	 ∆ ABC MdJ BCI ika m¢rhf it¤J 

RH‰W« nghJ

			  r 	 =	 8 br.Û, h = 6 br.Û

	 V2 = 
1
3

22
7

6 8 8´ ´ ´ ´  = 
2816

7
 = 402.29 br.Û3

	 ∴  fd msîfË‹ É¤âahr« = V2 – V1 
	 = 402.29 – 301.71 = 100.58 br.Û3

6.	 rk Mu§fŸ bfh©l ïU T«òfË‹ fd 

msîfŸ 3600 f.br.Û k‰W« 5040 f.br.Û 

vÅš, cau§fË‹ É»j« fh©f.

	 � [ãoV - 4; nk - 2022]

Ô®î : 	  r1, r2 ïu©L T«òfË‹ Mu§fŸ k‰W« V1, 
V2 bfhŸssî  v‹f.	
bfhL¡f¥g£lV1	 =	 3600 br.Û 3, r1 = r2

			  V2	 =	 5040 br.Û 3

		 fUJ	

1
3
1
3

1
2

1

2
2

2

p

p

r h

r h
	 =	

3600
5040

	 ⇒	
r h
r h
1
2

1

1
2

2
	 =	

3600
5040

� [ r1 = r2]

	 ⇒	
h
h

1

2
= 90

126
	 =	 45

63
15
21

5
7

= =

	 ⇒	 ∴ h1 : h2	 =	 5 : 7
	 ∴ cau§fË‹ É»j§fŸ = 5 : 7
7.	 ïU nfhs§fË‹ Mu§fË‹ É»j« 4 :7 

vÅš, mt‰¿‹ fd msîfË‹ É»j« 
fh©f.�

Ô®î : 	 r1, r2 bfhL¡f¥g£l nfhs§fË‹ Mu§fŸ 

v‹f. bfhL¡f¥g£l 
r
r
1

2

4
7

= � ... (1)

	 fd msîfË‹ É»j§fŸ	 =	

4
3
4
3

1
3

2
3

1
3

2
3

p

p

´

´
=

r

r

r
r

 

ï§F r = 6 br.Û

	  h = 8 br.Û

	 ⇒	 V
V

1

2
= r

r
1

2

3 34
7

4 4 4
7 7 7

æ

è
ç

ö

ø
÷ = æ

è
ç

ö
ø
÷ =

´ ´
´ ´

	 =	
r
r
1

2

3 34
7

4 4 4
7 7 7

æ

è
ç

ö

ø
÷ = æ

è
ç

ö
ø
÷ =

´ ´
´ ´

= 64
343

	 vdnt, fd msîfË‹ É»j§fŸ = 64 : 343

8.	 xU â©k¡ nfhs« k‰W« â©k miu¡f 

nfhs¤â‹ bkh¤j¥gu¥ò rkkhdjhf 

ïU¡Fkhdhš mt‰¿‹ fd msîfË‹ 

É»j« 3 3  : 4 vd Ã%ã. � [ãoV - 6]

Ô®î : 	r1k‰W« r2 â©k nfhs¤â‹ Mu§fŸ v‹f.

	 bfhL¡f¥g£l nfhs¤â‹ bkh¤j gu¥ò = â©k 

miu nfhs¤â‹ bkh¤j gu¥ò

	 ⇒	 4 1
2p r 	 =	 3 2

2p r   ⇒ 4 1
2r = 3 2

2r

	 ⇒	  r
r
1
2

2
	 =	

3
4

	       ⇒  r
r
1

2
= 3

2
� ... (1)

� [t®¡f _y« vL¡f]

	 fd msîfË‹ É»j§fŸ 

				   =	
nfhs¤â‹ fd msî

miu¡nfhs¤â‹ fd msî

				   =	

4
3
2
3

1
3

2
3

p

p

´

´

r

r
= 

4
2

1
3

2
3

r
r

				   =	 2
r
r
1

2

3
æ

è
ç

ö

ø
÷ = 2 3

2

3
æ

è
ç

ö

ø
÷

� ((1) I ga‹gL¤â)

				   =	
2 3 3 3

2 2 2
´ ´ ´

´ ´
= 

3 3
4	

vdnt,  fd msîfË‹ É»j§fŸ = 33 3  : 4

9.	 X® cŸçl‰w jhÄu¡ nfhs¤â‹ btË¥òw, 

c£òw¥ òw¥gu¥òfŸ Kiwna 576p r.br.Û 

k‰W« 324p r.br.Û vÅš, nfhs¤ij 

cUth¡f¤ njitahd jhÄu¤â‹ fd 

msit¡ fh©f. 
Ô®î : 	 bfhL¡f¥g£l 4πR2 = 576π br.Û2

		  bfhL¡f¥g£l 4πr2 = 324π br.Û2

			  4R2	 =	 576p  ⇒ R2 = 
576

4
= 144

	 ⇒	 R2	 =	 144 br.Û2 ⇒ R = 12 br.Û

		 nkY«,	4 2pr 	 =	 324p  ⇒ r2 = 324
4

 = 81
		 r2 = 81 br.Û2 ⇒ r = 9 br.Û

		 \ cŸçl‰w nfhs¤â‹ fd msî

				   =	 4
3

3 3p( )R − rπ (R3 – r3) fd myFfŸ
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239 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 7 ➠ msÉaš 

	 =	
4
3

22
7

12 93 3× × −( ) =
4
3

22
7

1728 729× × −( )

	 =	 4
3

22
7

999× × = 29304
7

=  4186.285

	 = 	4186.29 fd myFfŸ

	 \ nfhs¤ij cUth¡f¤ njitahd jhÄu¤â‹ 

fd msî = 4186.29  br.Û3.

10.	 cau« 16 br.Û cila xU T«ã‹ 

ïil¡f©l toÉš mikªj bfhŸfy‹ 

x‹¿‹ nk‰òw« âwªj ÃiyÆš cŸsJ. 

Ñœ¥òw Mu« 8 br.Û k‰W« nk‰òw Mu« 

20 br.Û bfh©l bfhŸfyÅš KGikahf¥ 

ghš Ãu¥g¥gL»wJ. xU È£l® ghÈ‹ 

Éiy `40 vÅš, Ãu¥g¥gL« ghÈ‹ 

bkh¤j Éiyia¡ fh©f. � [nk - 2022]
Ô®î : 	  bfhL¡f¥g£l h	 =	 16 br.Û

				   R	 =	 20 br.Û

				   r	 =	 8 br.Û

	 T«ã‹ ïil¡f©l¤â‹ fd msî
	

⇒  V = 1
3

2 2p( )R R+ +r r h  fd myFfŸ

	
	= 1

3
22
7

20 20 8 8 162 2× + × + ×( )

		 = 
1
3

22
7

400 160 64 16× + + ×( )
�	

	= 1
3

22
7

624 16× × ×  = 73216
7

�
16 br.Û

20 br.Û

8 br.Û

		  = 10459.428  br.Û3

			  1000  br.Û3	 =	 1 È£l®

		 \ 	10459.428  br.Û3 = 
10459 428

1000
.

=	10.459 È.

	 1 È ghÈ‹ Éiy = ` 40
	 \10.459 È ghÈ‹ Éiy = 40 × 10.459 = ̀  418.36.

gÆ‰á 7.3

1.	 X® miu¡nfhs¤â‹ nkš X® cŸçl‰w 

cUisia¥ bghU¤âa tot¤âš mikªj 

xU »©z¤â‹ É£l« 14 br.Û k‰W« 

cau« 13 br.Û vÅš, mj‹ bfhŸssit¡ 

fh©f.

Ô®î : 	bfhL¡f¥g£l cUis¡F

			  É£l«	 =	14 br.Û

	 \	  Mu«	 =	7 br.Û

			 bkh¤j cau«	 =	13 br.Û

			 nfhs¤â‹ Mu« = 7 br.Û

		 cUis ghf¤â‹ cau« = 13 – 7 = 6 br.Û

		 \ »©z¤â‹ bfhŸssî = cUis ghf¤â‹ 

fd msî + miu¡nfhs¤â‹ fd msî.
	 cUisÆ‹ fd msî = πr2h �

13
  b

r.
Û

77

14 br.Û	 = 
22
7

7 7 6× × ×

	 = 22 × 42 = 924         ... (1)
	 miu¡nfhs¤â‹ fd msî

		 = 2
3

3pr = 
2
3

22
7

7 7 7× × × ×

	 = 44 49
3
´ = 

2156
3

=718.6 ... (2)

	 bkh¤j fd msî = 924 + 718.67 [(1) + (2)]
		 \ »©z¤â‹ bfhŸssî = 1642.67 br.Û3.
2.	 ehj‹ v‹w bgh¿Æaš khzt® X® 

cUisÆ‹ ïUòwK« T«òfŸ cŸsthW 

khâÇ x‹iw cUth¡»dh®. khâÇÆ‹ 

Ús« 12 br.Û k‰W« É£l« 3 br.Û 

MF«. x›bthU T«ã‹ cauK« 2 br.Û 

ïU¡Fkhdhš ehj‹ cUth¡»a khâÇÆ‹ 

fdmsit¡ fh©f.� [nk - 2022]

Ô®î : 	 khâÇÆ‹ fd msî = cUisÆ‹ fd msî 

+ 2 T«òfË‹ fd msî.
	 cUis¡F

			  h	 =	 12 – 2 – 2 = 8 br.Û

			  É£l«	 =	 3 br.Û�

12
 b

r.
Û

8 br.Û

2 br.Û

3 br.Û

2 br.Û

	 ⇒	 r	 =	
3
2 br.Û

	 T«ò¡F

			  h	 =	 2 br.Û

			  r	 =	
3
2 br.Û

	 	cUisÆ‹ fd msî = πr2h

				   =	 22
7

3
2

3
2

8× × × = 396
7

 = 56.57 br.Û3

	 2 T«òfË‹ fd msî  =  2 1
3

2pr hæ
è
ç

ö
ø
÷

		 =	2 1
3

22
7

3
2

3
2

2× × × × ×  = 9.42 br.Û3

	 \ bkh¤j fd msî = 56.57 + 9.42 = 65.99 br.Û3

	 ehj‹ cUth¡»a khâÇÆ‹ fd msî = 66 br.Û3

3.	 cau« 2.4 br.Û k‰W« É£l« 1.4 br.Û 
bfh©l xU â©k cUisÆš ïUªJ 
mnj É£lK« cauK« cŸs xU 
T«ò bt£o vL¡f¥g£lhš ÛjKŸs 
â©k¤â‹ fdmsî v›tsî fd br.Û 
MF«?

Ô®î : 	 cUisÆ‹ fdmsî = πr2h fd myFfŸ

	 cUis k‰W« T«ò¡F

	 h = 2.4 br.Û
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	 r = 1 4
2
.  = 0.7 br.Û

		  T«ã‹☻fd msî = 
1
3

2pr h  fd myFfŸ

		  d = 1.4 br.Û, r = 0.7 br.Û = 
7

10 �

2.
4 

br
.Û

1.4 br.Û

0.7 br.Û

		  h = 2.4 br.Û = 
24
10

	 \ cUisÆ‹☻ fd msî 

	 =
22
7

7
10

7
10

24
10

× × × = 3696
1000

 = 3.696 br.Û3.

		 bt£o vL¡f¥g£l T«ã‹ fd msî

	
=

1
3

22
7

7
10

7
10

24
10

8

× × × ×  =
1232
1000  = 1.232  br.Û3

		 \ ÛjKŸs☻â©k¤â‹ fd msî

		 =	 cUisÆ‹ fd msî – T«ã‹ fd msî

		 =	 3.696 – 1.232 = 2.464 = 2.46 br.Û3

4.	 xU â©k¤â‹ mo¥òw« 6 br.Û Mu« 

cila miu¡nfhs 

toÉY« nk‰òw« 12 br.Û 

cauK« 6 br.Û MuK« 

bfh©l T«ò toÉY« 

cŸsJ. KGtJ« Úuhš 

Ãu¥g¥g£l X® cUisÆ‹ 

mo¥òw¤ij¤ bjhLkhW 

m¤â©k« it¡f¥gL« 

nghJ btËnaW« ÚÇ‹ 

fdmsit¡ fh©f. cUisÆ‹ Mu«  

6 br.Û k‰W« cau« 18 br.Û vd¡ bfhŸf .

Ô®î : 	 T«ò

		  h	 =	12 br.Û

	 	 r	 =	6 br.Û

	 miunfhs«
		  r	 =	6 br.Û

	 btËnaW« ÚÇ‹ fd msî = _œf 

it¡f¥g£l â©k¤â‹ fd msî.
	 â©k¤â‹ fd msî = T«ã‹ fd msî + 

miu¡nfhs¤â‹ fd msî

T«ò
miu¡nfhs«

r = 6 br.Û
h = 12 br.Û

r = 6 br.Û

	
\ T«ã‹ fd msî = 

1
3

2pr h

	 = 
1
3

22
7

6 6 12

1

2
´ ´ ´ ´ = 

3168
7

 = 452.57 br.Û3

� ...(1)

6
b

r.
Û

6 br.Û

12
b

r.
Û

	 miu¡nfhs¤â‹ fd msî = 
2
3

3pr
	

=
2
3

22
7

6 6 6× × × × =
3168

7
 = 452.57 br.Û3�... (2)

		  \ btËna¿a ÚÇ‹ fd msî 
		  = _œ»a â©k¤â‹☻ fd msî 
		  = (1) + (2) = 452.57 + 452.57 = 905.14 br.Û3

5.	 xU kUªJ F¥ã, X® cUisÆ‹ ïUòwK« 

miu¡ nfhs« ïizªj toÉš cŸsJ. 

F¥ãÆ‹ bkh¤j Ús« 12 Ä.Û k‰W« É£l« 

3 Ä.Û vÅš, mâš mil¡f¥gL« kUªâ‹ 

fdmsit¡ fh©f?

Ô®î : 	

9 Ä.Û

12 Ä.Û

3 Ä.Û

	 gl¤âÈUªJ, 

	 miu¡nfhs¤â‹ É£l« = 2 Ä.Û

	 miu¡nfhs¤â‹ Mu«  = 1.5 Ä.Û

miu¡nfhs¤â‹ fd msî = 2
3

π r2 fdmyFfŸ

\ ïU miu¡nfhs§fË‹ fd msî = 2 2
3

3præ
è
ç

ö
ø
÷

	 = 
4
3  π (1.5)3 	= 	 4.5π Ä.Û 3

	 cUisÆ‹ Mu«	 =	 1.5 Ä.

	 cUisÆ‹ cau«	 =	 12 – 3 = 9 Ä.Û

	 cUisÆ‹ fd msî	 =	 πr2 h fdmyFfŸ

	 = π (1.5)2 (9)	 =	 20.25π Ä.Û3 
	 \ F¥ãÆš mil¡f¥gL« kUªâ‹ msî = 
cUisÆ‹ fd msî + ïU miu¡nfhs§fË‹ 

� fd msî

		  =	 20.25π = 4.5π
		  =	 24.75 π Ä.Û3

	 = 24.75 × 
22
7

	 =	 77.78 Ä.Û3

6.	 7 br.Û g¡f msîŸs fd¢rJu¤â‹ ÛJ 

X® miu¡nfhs« gl¤âš cŸsthW 

bghUªâíŸsJ. â©k¤â‹ òw¥gu¥ò 

fh©f.

		 	

7 br.Û
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10M«

tF¥ò

fhy msî : 3.00 kÂ neu«]	     	 [bkh¤j kâ¥bg©fŸ : 100

gâî v©.
cldo¤ nj®î Mf°£ - 2022

PART - III
fÂj« (ÉilfSl‹) 

m¿îiufŸ : 	(1)	 �mid¤J Édh¡fS« rÇahf m¢R¥ 

gâth» cŸsjh v‹gjid rÇgh®¤J¡ 

bfhŸsî«. m¢R¥gâÉš FiwÆU¥ã‹ 

miw¡ f©fhÂ¥ghsÇl« cldoahf 

bjÇÉ¡fî«.

	 (2)	� Úy« mšyJ fU¥ò  ikÆid  k£Lnk 

vGJtj‰F« mo¡nfhoLtj‰F« 

ga‹gL¤j nt©L«. gl§fŸ 

tiutj‰F bg‹áš ga‹gL¤jî«.   

F¿¥ò : ï›Édh¤jhŸ eh‹F gFâfis bfh©lJ.

gFâ - I
F¿¥ò : 	(i)	 mid¤J Édh¡fS¡F« ÉilaË¡fî«

	 (ii)	�bfhL¡f¥g£l kh‰W ÉilfËš Äfî« 

V‰òila ÉilÆid nj®ªbjL¤J, 

F¿p£Ll‹ ÉilÆidí« nr®¤J vGjî«.

� 14 × 1 = 14
1.	 A = {1, 2, 3, 4, 5} -ÈUªJ B - v‹w fz¡»‰F 

1024 cwîfŸ cŸsJ vÅš B -š cŸs 

cW¥òfË‹ v©Â¡if :

	 (m)	 3	 (M)	 2	 (ï)	 4	 (<)	 8
2.	 R ={(x, x2)/ x -MdJ 13 -I Él¡ Fiwthd gfh 

v©fŸ v‹w cwÉ‹ å¢rfkhdJ :

	 (m)	 {2, 3, 5, 7}
	 (M)	 {2, 3, 5, 7, 11}
	 (ï)	 {4, 9, 25, 49, 121}
	 (<)	 {1, 4, 9, 25, 49, 121}
3.	 1729 -I gfh¡ fhuÂ¥gL¤J« nghJ, mªj gfh 

v©fË‹ mL¡FfË‹ TLjš :

	 (m)	 1	 (M)	 2	 (ï)	 3	 (<)	 4
4.	 _‹W kh¿fËš mikªj _‹W neÇaš 

rk‹ghLfË‹ bjhF¥ã‰F Ô®îfŸ 

ïšiybaÅš, m¤bjhF¥ãš cŸs js§fŸ :

	 (m)	 xnu xU òŸËÆš bt£L»‹wd

	 (M)	 xnu xU nfh£oš bt£L»‹wd

	 (ï)	 x‹¿‹ ÛJ x‹W bghUªJ«

	 (<)	 x‹iwbah‹W bt£lhJ

5.	 x + y – 3z = – 6,–7y + 7z = 7, 3z = 9 v‹w 

bjhF¥ã‹ Ô®î :

	 (m)	 x = 1, y = 2, z = 3 
	 (M)	 x = –1, y = 2, z = 3 
	 (ï)	 x = –1, y = –2, z = 3
	 (<)	 x = 1, y = –2, z = 3 

6.	 Ñœ¡f©lt‰WŸ vJ y2 +
1
2y

-¡F¢ rk« ïšiy?

(m)	
y

y

4

2
1+

		  (M)	 y
y

+





1 2

(ï)	 y
y

−





1 2

+ 2	 (<)	 y
y

+





1 2

– 2

7.	 DABC -Æš DE || BC, AB = 3.6 br.Û,  
AC = 2.4 br.Û k‰W« AD = 2.1 br.Û vÅš  
AE -Æ‹ Ús« _______.

	 (m)	 1.4 br.Û 		  (M)	1.8 br.Û

	 (ï)	 1.2 br.Û 		  (<)	 1.05 br.Û

8.	 t£l¤â‹ btË¥òw¥ òŸËÆÈUªJ t£l¤â‰F 

v¤jid bjhLnfhLfŸ tiuayh«?

	 (m)	 x‹W				  
	 (M)	 ïu©L

	 (ï)	 Kot‰w v©Â¡if

	 (<)	 ó{Ía«

9.	 3x – y = 4 k‰W« x + y = 8 M»a ne®nfhLfŸ 

rªâ¡F« òŸË :

	 (m)	 (5, 3)			   (M)	(2, 4)
	 (ï)	 (3, 5)			   (<)	 (4, 4)

10.	 nfh£L¤J©L PQ -Æ‹ rhŒî 1
3

vÅš   

PQ -¡F br§F¤jhd ïUrk bt£oÆ‹ rhŒî :

(m)	 3 			   (M)	– 3

(ï)	 1
3

			   (<)	 0

11.	 X® VÇÆ‹ nkny h Û cau¤âš cŸs xU 

òŸËÆÈUªJ nkf¤â‰F cŸs V‰w¡ nfhz« 
b. nkf ã«g¤â‹ ïw¡f¡ nfhz« 45° vÅš 

VÇÆš ïUªJ nkf¤â‰F cŸs caukhdJ 
(Û£lÇš) :

	 (m)	 h( tan )
tan

1
1

+
−

β
β

		

	 (M)	 h( tan )
tan

1
1

−
+

β
β

	 (ï)	 h tan (45° – b)
	 (<)	 ït‰¿š VJÄšiy

[285]
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12.	 X® cUisÆ‹ cau¤ij kh‰whkš mj‹ 

Mu¤ij¥ ghâahf¡ bfh©L òâa cUis 

cUth¡f¥gL»wJ. òâa k‰W« Kªija 

cUisfË‹ fdmsîfË‹ É»j« : 
	 (m)	 1 : 2	 (M)	 1 : 4	 (ï)	 1 : 6	 (<)	 1 : 8
13.	 X® miu¡nfhs¤â‹ bkh¤j¥gu¥ò mj‹ 

Mu¤âDila t®¡f¤â‹ _______kl§fhF«.

	 (m)	 π 	 (M)	 4π	 (ï)	 3π	 (<)	 2π
14.	 xU ò¤jf¤âÈUªJ rkthŒ¥ò KiwÆš 

xU g¡f« nj®ªbjL¡f¥gL»wJ. mªj g¡f 

v©Â‹ x‹wh« ïl kâ¥ghdJ 7 -I Él¡ 

Fiwthf ïU¥gj‰fhd ÃfœjfthdJ :

	 (m)	
3

10
	 (M)	 7

10
	 (ï)	

3
9

	 (<)	
7
9

gFâ - II
F¿¥ò : 	�vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. 

Édh v© 28 ¡F f£lhakhf ÉilaË¡fî«. 

� 10 × 2 = 20
15.	 A × B  = {(3, 2), (3, 4), (5, 2), (5, 4)} vÅš  

A k‰W« B-I¡ fh©f.
16.	 A = {5, 6}, B = {4, 5, 6}, C = {5, 6, 7} vÅš  

A × A = (B × B) ∩ (C × C) vd¡ fh£Lf.

17.	 Kjš 10 ïaš v©fshš ÛâÆ‹¿ tFgl¡ 

Toa á¿a v© vJ?

18.	 – 11, –15, – 19, ..... v‹w T£L¤ bjhl® tÇirÆ‹ 

19 -tJ cW¥ig¡ fh©f.

19.	
400
100

4 12 16

8 4 4
x y z
x y z

-‹ t®¡f_y« fh©f.

20.	 ABCD v‹w xU rÇtf¤âš AB || DC k‰W«  
P, Q v‹gd Kiwna g¡f§fŸ AD k‰W«  
BC -Æ‹ ÛJ mikªJŸs òŸËfŸ MF«. 

nkY«  PQ || DC. PD  = 18  br.Û, BQ = 35 br.Û 
k‰W« QC = 15 br.Û vÅš  AD-I¡ fh©f.

21.	 A (–1, 2), B(K, –2) k‰W« C (7, 4) M»at‰iw 

tÇirahd Kid¥òŸËfshf¡ bfh©l 

K¡nfhz¤â‹ gu¥ò 22 rJu myFfŸ vÅš 
K-Æ‹ kâ¥ò fh©f.

22.	 (3, –2), (12, 4) v‹w òŸËfŸ tÊ¢ bršY« 

ne®¡nfhL P k‰W« (6, – 2) k‰W« (12, 2) v‹w 

òŸËfŸ tÊ¢ bršY« ne®¡nfhL q MF«.  
p -MdJ q -¡F ïizahFkh?

23.	 (5, 5 ) k‰W« Mâ¥òŸËfis ïiz¡F« 

ne®¡nfh£o‹ rhŒit¡ fh©f.

24.	 10 3  Û cauKŸs nfhòu¤â‹ moÆÈUªJ 

30 Û bjhiyÉš jiuÆš cŸs xU 

òŸËÆÈUªJ nfhòu¤â‹ c¢áÆ‹ V‰w¡ 

nfhz¤ij¡ fh©f.

25.	 704 r.br.Û bkh¤j¥ òw¥gu¥ò bfh©l xU 

T«ã‹ Mu« 7 br.Û vÅš, mj‹ rhíau« 

fh©f.

26.	 X® cUisÆ‹ Mu« k‰W« cau§fË‹ É»j« 
5 : 7 MF«. mj‹ tisgu¥ò 5500 r.br.Û vÅš 

cUisÆ‹ Mu« k‰W« cau« fh©f.

27.	 xU igÆš 5 át¥ò Ãw¥ gªJfS«, 6 btŸis 

Ãw¥ gªJfS«, 7 g¢ir Ãw¥ gªJfS«, 8 fU¥ò 

Ãw¥ gªJfS« cŸsd. rkthŒ¥ò KiwÆš 

igÆÈUªJ xU gªJ vL¡f¥gL»wJ. mªj 

gªJ (i) btŸis (ii) fU¥ò mšyJ át¥ò-Mf 

ïU¡f Ãfœjfit¡ fh©f.

28.	 x-‹ kâ¥ig¡ fh©f. x2 – 4x – 12.

gFâ - III
F¿¥ò :  �vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. 

Édh v©. 42 ¡F f£lhakhf ÉilaË¡fî«.

� 10 × 5 = 50
29.	 bfhL¡f¥g£l cwîfŸ x›bth‹iwí«

	 (i)	 m«ò¡F¿ gl«

	 (ii)	 tiugl«

	 (iii)	 g£oaš KiwÆš F¿¡f

	 {(x, y) / y = x + 3, x, y M»ait ïaš  

v©fŸ < 10}
30.	 1230 k‰W« 1926 M»a v©fis tF¡F« 

nghJ Ûâ 12 -I¤ ju¡Toa Äf¥bgÇa v©iz¡ 

fh©f.

31.	 xU T£L¤ bjhl®tÇirÆ‹ x‹gjhtJ 

cW¥ã‹ x‹gJ kl§F«, gâidªjhtJ 

cW¥ã‹ gâidªJ kl§F« rk« vÅš 

ïUg¤J eh‹fhtJ cW¥ã‹ MW kl§fhdJ 

ó¢áa« vd ÃWîf.

32.	 RU¡Ff : b b
b b

b
b b

2

2

2

2
3 28
4 4

49
5 14

+ −
+ +

÷ −
− −

33.	 x4 – 12x3 + 42x2 – 36x + 9 v‹gâ‹ t®¡f_y« 

fh©f.
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34.	 N¤âu KiwÆš x2 + 2x – 2 = 0 -I¤ Ô®¡fî«.

35.	 nfhz ïUrkbt£o nj‰w¤ij vGâ Ã%ã¡fî«.

36.	 xU kÅj‹ 18 Û »H¡nf br‹W ã‹d® 24 Û tl¡nf brš»wh‹. bjhl¡f ÃiyÆÈUªJ mt® ïU¡F« 

bjhiyit¡ fh©f.

37.	 (8, 6), (5, 11), (–5, 12) k‰W« (–4, 3) M»a òŸËfis Kidfshf¡ bfh©l eh‰fu¤â‹ gu¥ò fh©f.

38.	 xUt® mtUila å£o‰F btËÆš Ã‹Wbfh©L xU #‹dÈ‹ c¢á k‰W« mo M»at‰iw 

Kiwna  60° k‰W« 45° M»a V‰w¡nfhz§fËš fh©»wh®. mtÇ‹ cau« 180 br.Û 

nkY« å£oÈUªJ 5 Û bjhiyÉš mt® cŸsh® vÅš #‹dÈ‹ cau¤ij¡ fh©f.  
( 3 = 1.732).

39.	 X® cUis tot¥ Õ¥ghÆ‹ cau« 20 br.Û k‰W« mo¥òw Mu« 14 br.Û vÅš mj‹ tisgu¥ò k‰W« 

bkh¤j¥ òw¥gu¥ig¡ fh©f. 

40.	 484 br.Û R‰wsîŸs xU ku¡T«ã‹ cau«105 br.Û vÅš, T«ã‹ fd msit¡ fh©f.

41.	 ïu©L Óuhd gfilfŸ Kiwahf xnu neu¤âš cU£l¥gL»‹wd.

	 (i)	� ïu©L gfilfËY« xnu Kf kâ¥ò »il¡f

	 (ii)	� Kf kâ¥òfË‹ bgU¡f‰gy‹ gfh v©zhf¡ »il¡f

	 (iii)	�Kf kâ¥òfË‹ TLjš gfh v©zhf¡ »il¡f

	 (iv)	� Kf kâ¥òfË‹ TLjš 1-Mf ïU¡f M»a Ãfœ¢áfË‹ Ãfœjfîfis¡ fh©f.

42.	 xU óid xy js¤âš (6, 4) v‹w òŸËÆš cŸsJ. (–5, –11) v‹w òŸËÆš xU ghšò£o it¡f¥g£LŸsJ. 

óid Äf¡ FW»a öu« gaÂ¤J¥ ghš mUªj ÉU«ò»wJ vÅš, ghiy¥ gUFtj‰F¤ njitahd 

ghijÆ‹ rk‹gh£il¡ fh©f.

gFâ - IV
F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«.� 2 × 8 = 16

43.	 (m)	� K¡nfhz« PQR -‹ x¤j g¡f§fË‹ É»j«  7
3

 v‹wthW xU tobth¤j K¡nfhz« tiuf. 

(msî fhuÂ 
7
3

 > 1).

(mšyJ)
	 (M)	�6 br.Û É£lKŸs t£l« tiuªJ t£l¤â‹ ika¤âÈUªJ 8 br.Û bjhiyÉš P v‹w òŸËia¡ 

F¿¡fî«. m¥òŸËÆÈUªJ PA k‰W« PB v‹w ïU bjhLnfhLfŸ tiuªJ mt‰¿‹ Ús§fis 

msÉLf.

44.	 (m)	� x2 – 9x + 20 = 0 v‹w rk‹gh£o‹ tiugl« tiuªJ Ô®É‹ j‹ikia¡ TWf.

(mšyJ)
	 (M)	�y = x2 – 4x + 3 = 0 -Æ‹ tiugl« tiuªJ mj‹ _y«  x2 – 6x + 9 = 0 v‹w rk‹gh£il¤ Ô®¡fî«.
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