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fz¡F

10M« tF¥ò

Ruh g¥Ënfõ‹°

br‹id

òâa ghl¥ò¤jf¤â‹go jahÇ¡f¥g£lJ

ïytr«

Ra kâ¥ÕL

gÆ‰á üš

	 ghl üÈš cŸs gÆ‰á Édh¡fS¡F KGikahd, vËikahd Ô®îfŸ 

bfhL¡f¥g£LŸsd.

	 x›bthU ghl¤â‰F« ÃidÉš bfhŸs nt©oa N¤âu§fŸ bfhL¡f¥g£LŸsd.

	 TLjyhd gÆ‰á Édh ÉilfŸ bfhL¡f¥g£LŸsd.

	 x›bthU ghl¤â‹ ïWâÆY« myF¤ nj®î Édh¤jhŸ bfhL¡f¥g£LŸsd.

	 khâÇ Édh¤jhŸfŸ 1 Kjš 6 tiu (PTA) Édh¡fŸ M§fh§nf R£o¡fh£l¥g£LŸsd.

	 muR khâÇ Édh¤jhŸ [Govt. MQP-2019], fhyh©L bghJ¤nj®î [QY-2019], miuah©L 

bghJ¤nj®î [HY-2019] k‰W« muR Jiz¤nj®î (br¥.- 2020 & 2021) Édh¡fŸ 

M§fh§nf R£o¡fh£l¥g£LŸsd.

	 muR Jiz¤ nj®î br¥l«g® - 2021 Édh¤jhŸ ÉilfSl‹ bfhL¡f¥g£LŸsd.

áw¥g«r§fŸáw¥g«r§fŸ
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br‹id

gâ¥gháÇa® ciu

10M« tF¥ã‰fhd RuhÉ‹ fz¡F tÊfh£oia 

btËÆLtâš bgUÄjK« k»œ¢áí« mil»nwh«. 

ÉâfŸ, gÆ‰áfŸ M»at‰iw KGikahf òÇªJ 

bfhŸtj‰F njit¥gL« mid¤J És¡f§fisí« 

ekJ tÊfh£o cŸsl¡»¤ âfœ»wJ.

MáÇa®fS¡F f‰ã¡f cWJizahfî«, 

khzt®fS¡F f‰f cWJizahfî« ïªj tÊ¡fh£o 

ïU¡F« tifÆš  gÆ‰áfS¡fhd Ô®îfŸ És¡fkhfî« 

vËâš òÇªJ bfhŸS«goí« ju¥g£LŸsd.

ghl¥ò¤jf¤â‹ mid¤J ghl§fisí« âwikíl‹ 

f‰W¡ bfhŸtj‰F cjî« tifÆš ÉÇthd TLjš 

gÆ‰áfS« ju¥g£LŸsd.

ekJ tÊfh£o gy áw¥g«r§fis bfh©oU¥ãD«, 

MáÇa®fŸ khzt®fS¡F f‰ã¥gâ‹ gh§»id 

Fiw¤J kâ¥ãl KoahJ. mJ Ãiwªj kâ¥òilaJ. 

khzt¢ bršt§fË‹ njitfis Ãiwî 

brŒaî«, MáÇa¥ bgUªjifÆdÇ‹ f‰ã¡F« 

gh§»id nk«gL¤jî« ïªj tÊfh£o bgÇJ« cjî« 

v‹W cWâíl‹ e«ò»nwh«.

khztkÂfŸ nj®Éš KG bt‰¿ bgw ïiwaUis 

nt©L»nwh«.

RghZ uh{,  B.E., M.S.

- gâ¥gf¤jh®.

thœ¤J¡fŸ !!!
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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

«

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

orders@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


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]

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.

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.
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«

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

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

(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)}
	 (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)	 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]

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

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

 –1 Ï A k‰W«1 Ï B
	 ∴ R2 cwÉšiy

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

(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
	 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; 

[10,11, 12 ∉y]

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« 

mkò¡F¿ gl« _ykhî« F¿¥ãLf.

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

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

orders@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


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.

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

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 xtbthUtU« 

eh‹F bt›ntW e©g®fS¡F¡ foj« vGJkhW« 

k‰W« ïªj¢ 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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ÃidÉš bfhŸs nt©oa N¤âu§fŸ

�� ïU go rk‹ghLfË‹ _y§fŸ, x = − ± −b b ac
a

2 4
2

�� x2 – (_y§fË‹ TLjš) x + _y§fË‹ bgU¡fš gy‹ = 0 (bghJtot«)
�� X® ïUgo¢ rk‹gh£o‹ _y§fis g‰¿ j‹ik fh£o _y« (Δ = b2 – 4ac) ã‹tUkhW m¿ayh«.

	 (i)	 Δ > 0  vÅš, _y§fŸ bkŒ , rkkšy . (ii)	 Δ = 0 vÅš, _y§fŸ bkŒ k‰W« rk«.

	 (iii)	 Δ < 0 vÅš, _y§fŸ bkŒ v©fŸ mšy.

�� br›tf toÉš Ãiu k‰W« Ãušfshš cW¥òfis tÇir¥gL¤J« mik¥ò mÂ vd¥gL«.

�� ‘A’ v‹w mÂÆš m ÃiufS« n ÃušfS« ïU¥ã‹ ‘A’Æ‹ tÇir (ÃiufË‹ v©Â¡if) 

× (ÃušfË‹ v©Â¡if) MF«. ïjid m × n  vd vGjyh«. m × n v‹gJ m k‰W« n- Æ‹ 

bgU¡f‰gy‹ mšy v‹gJ F¿¥ãl¤j¡fJ.

�� mÂfË‹ tiffŸ

	 (i)	 X® mÂÆš xnu xU Ãiuí«, gy ÃušfS« ïUªjhš m›tÂ Ãiu mÂ vd¥gL«. Ãiu 

mÂia Ãiu bt¡l® (row vector) vdî« Twyh«.

	 (ii)	 X® mÂÆš xnu xU ÃuY«, gy ÃiufS« ïUªjhš, m›tÂ Ãuš mÂ vd¥gL«. Ãuš 

mÂia Ãuš bt¡l® vdî« Twyh«.

	 (iii)	 X® mÂÆ‹ ÃiufË‹ v©Â¡ifahdJ ÃušfË‹ v©Â¡if¡F¢ rkkhf ïU¥ã‹ 

m›tÂ rJu mÂ vd¥gL«.

	 (iv)	 X® mÂÆYŸs mid¤J cW¥òfS« ó¢áa« vÅš, mªj mÂ ó¢áa mÂ mšyJ 

bt‰W mÂ vd¥gL«.

	 (v)	 A v‹w mÂÆ‹ Ãiufis Ãušfshfî« mšyJ Ãušfis Ãiufshfî« kh‰w¡ »il¡F« 

mÂ A-Æ‹ Ãiu Ãuš kh‰W mÂ vd¥gL«. ïjid AT vd¡ F¿¡fyh«.

	 (vi)	 xU rJu mÂÆš Kj‹ik _iy É£l¤â‰F nknyí« ÑnHí« cŸs mid¤J cW¥òfS« 

ó¢áa§fŸ vÅš mªj mÂ _iy É£l mÂ vd¥gL«.

	 (vii)	 xU _iy É£l mÂÆš Kj‹ik _iy É£l cW¥òfŸ mid¤J« rkkhf ïU¥ã‹ mªj 

mÂ âirÆÈ mÂ vd¥gL«.

	 (viii)	xU rJu mÂÆš Kj‹ik _iy É£l cW¥òfŸ x›bth‹W« 1 Mfî« k‰w mid¤J 

cW¥òfS« ó¢áa« vÅš, mªj mÂ rkÅ mÂ mšyJ myF mÂ vd¥gL«.

	 (ix)	 xU rJu mÂÆš Kj‹ik _iy É£l¤â‰F nkny cŸs cW¥òfŸ mid¤J« ó¢áa« 

vÅš, mªj mÂ ÑœK¡nfhz mÂ vd¥gL«. xU rJu mÂÆš Kj‹ik _iy 

É£l¤â‰F¡ ÑnH cŸs cW¥òfŸ mid¤J« ó¢áakhf ïUªjhš mªj mÂ nkš K¡nfhz 

mÂ vd¥gL«.

	 (x)	 mÂfŸ A k‰W« B M»at‰¿‹ tÇirfŸ k‰W« A-Æš cŸs x›nth® cW¥ò« B-Æš 

cŸs x¤j cW¥òfS¡F¢ rk« vÅš, A k‰W« B M»ait rk mÂfŸ vd¥gL«. mjhtJ, 

aij = bij = ∀ i, j.
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66  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj«  

gÆ‰á 3.1

1.	 Ñœ¡fhQ« _‹W kh¿fËš mikªj xU§fik  

neÇaš rk‹gh£L¤ bjhF¥òfis¤ Ô®¡f.

	 (i)	 x + y + z = 5 ; 2x – y + z = 9 ; x – 2y + 3z = 16
� [Hy - 2019; ãoV - 5; br¥. - 2021]

	 (ii)	
1
x y

− +2 4  = 0; 
1 1 1
y z

− +  = 0 ;
2 3
z x

+ = 14

	 (iii)	 x + 20 = 
3
2
y

 + 10 = 2z + 5 = 110 – (y + z)

Ô®î:	 (i) x + y + z = 5� ...(1)
		   2x – y + z = 9� ...(2)
		 x – 2y + 3z = 16� ...(3)
		 (1) + (2) ⇒   x + y + z = 5
		                     2x – y + z = 9
		   T£l,             3x + 2z = 14� ...(4)
		 (2) × 2⇒ 4x – 2y + 2z = 18

		  (3)     ⇒   x – 2y + 3z = 16
		  fÊ¡f,      3x      –   z =   2� ...(5)
		 (4) – (5) ⇒ 3x + 2z = 14

		               ⇒ 3x –   z =   2
		  	 fÊ¡f,                3z = 12
		                               z = 4
			  z	 =	 4 vd (4) š ãÇâÆl

			  3x + 2(4)	 =	 14
			  3x + 8 	 =	 14
			  3x	 =	 6
			  x	 =	 2
			   x	 =	 2, z	 = 4 vd (1) š ãuâÆl

			  2 + y + 4	 =	 5 ⇒ y = –1

	 x = 2,  y = –1, 	 z = 4

(ii)			  1 2 4
x y

− + 	 =	 0� ...(1)

			  1 1 1
y z

− +  	 =	 0� ...(2)

			
2 3
z x

+ 	 =	 14� ...(3)

			   1
x

	 =	 a v‹f

		  	      
1
y 	 =	 b

			        
1
z

	 =	 c  

� vd (1), (2) k‰W« (3) š ãuâÆl 

(–) (+) (–) (–)

(–) (+) (–)

		 a – 2b + 4 = 0  ⇒ a – 2b    = –4� ...(1)
		 b – c + 1    = 0  ⇒ b – c      = –1� ...(2)
		 2c + 3a      = 14 ⇒ 2c + 3a = 14� ...(3)
		 (1)          ⇒     a – 2b = –4
		 (2) × 2    ⇒ –2c + 2b = –2
			                        a – 2c = –6� ...(4)
	 T£l,               3a + 2c = 14
	 (4) + (3) ⇒ 	 4a	 =	 8
		  	 a	 =	 2
			   a	 =	 2 vd (1) š ãuâÆl

			  2 – 2b	 =	 –4
		     	 –2b	 =	 –6
		      	    b	 =	 3
			   b	 =	 3 vd (2) š ãuâÆl

		  	  3 – c	 =	 –1
		   	     –c	 =	 –4
		    	      ⇒ c	 =	 4

			  a = 
1
x

 = 2 ⇒ x	 =	
1
2

			  b = 
1
y  = 3 ⇒ y	 =	

1
3

			  c = 
1
z

 = 4 ⇒ z	 =	
1
4

	   x = 1
2

, y = 
1
3 , z = 1

4
� Ô®î fz« 

1
2

1
3

1
4

, ,{ }
(iii)		 bfhL¡f¥g£l rk‹ghLfŸ

	 I	 II	 III	 IV

	 x + 20 = 
3
2
y

 + 10	 =	 2z + 5 = 110 – (y + z)

	 fUJf x + 20 = 
3
2
y

 + 10� [I k‰W« II ïÈUªJ]

	 ⇒ 	 x	 =	
3
2
y

 + 10 – 20

	 ⇒ 	 x	 =	
3
2
y

 – 10

	 2 Mš bgU¡f »il¥gJ, 2x = 3y – 20
	 ⇒ 	 2x – 3y	 =	 – 20� ... (1)
	 [I k‰W« III ïÈUªJ]
			  ï§F, x + 20	 =	 2z + 5
	 ⇒ 	 x – 2z	 =	 5 – 20
	 ⇒ 	 x – 2z	 =	 –15� ... (2)
	 [I k‰W« IV ïÈUªJ]
	 nkY«	 x + 20	 =	 110 – (y + z)
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67 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj« 

	 nkY«	 x + 20	 =	 110 – y – z
	 ⇒	 x + y + z	 =	 110 – 20
	 ⇒	 x + y + z	 =	 90� ... (3)
	 (3) × 2 ⇒ 	 2x + 2y + 2z	 = 180
		  (2) ⇒	 x – 2z	 =	 – 15
		 T£l	 3x + 2y	 =	 165� ... (4)
	 (1) k‰W« (4) rk‹ghLfis fUJf.

	 (1) × 3 ⇒ 	 6x – 9y	 =	 –60
                                    (–)       (–)     (–)

		  (4) × 2⇒	 6x + 4y	 =	 330
	  	 –13y	 =	 –390
	 fÊ¡f

	 ⇒	 y	 =	 -
-
390
13

= 30

	 ⇒	 y	 =	 30
	 y = 30 vd (1)š ãuâÆl »il¥gJ

	 ⇒	 2x – 3 (30)	 =	 –20
	 		 2x – 90	 =	 –20
	 ⇒	 2x	 =	 –20 + 90 = 70

	 ⇒	 x	 =	
70
2  = 35

			  \ x	 =	 35
	  x = 35 vd (2)š ãuâÆl »il¥gJ

			  35 – 2z	 =	 –15
	 ⇒	 35 +15	 =	 2z
	 ⇒	 50	 =	 2z

	 ⇒	 z	 =	
50
2

			  \z	 =	 25
	 Ô®î fz« {35, 30, 25}
	 vdnt bjhF¥ã‰F xnu Ô®î.

2.	 Ñœ¡fhQ« rk‹gh£L¤ bjhF¥òfË‹ 

Ô®îfË‹ j‹ikia¡ fh©f.

	 (i)	 x + 2y – z = 6 ; –3x – 2y + 5z = –12 ;  
	 x – 2z = 3

	 (ii) 	 2y + z = 3 (–x + 1) ; –x + 3y –z = –4�  

	 3x + 2y + z = –
1
2

	 (iii)	
y z z x x y+ = + = +

4 3 2
 ; x + y + z = 27

Ô®î:	(i) x + 2y – z  	= 6� ...(1)
	 –3x – 2y + 5z	 = –12� ...(2)
		             x – 2z	 = 3� ...(3)
	 k‰W« fUJ

			                                 x + 2y   – z   =   6� ...(1)
		                    –3x – 2y + 5z  = –12� ...(2)
		 (1) + (2) ⇒		        –2x+ 4z   =  –6
			           –x + 2z   = –3
			            x  – 2z   = 3
		 (3)	             x– 2z   = 3

			                      0 = 0
		 ∴rk‹gh£L bjhF¥òfS¡F v©z‰w Ô®îfŸ 

c©L.

(ii)	 bfhL¡f¥g£l rk‹ghLfŸ 2y + z = 3 (–x + 1);  

		– x + 3y – z = – 4, 3x + 2y + z = − 1
2

			  fUJf	 2y + z	 =	3(–x + 1)
		 ⇒		  2y + z	 =	–3x + 3
		 ⇒		  3x + 2y + z	 =	3� ... (1)
	 ï§F,	 –x + 3y – z	 =	–4� ... (2)

	 nkY«, 	 3x + 2y + z	 =	 − 1
2

	 2 Mš bgU¡f »il¥gJ,

				   6x + 4y + 2z	 =	–1� ... (3)
	 (1) k‰W« (2)I fUJf

	 (1) ⇒	 3x + 2y + z	 =	3
	 (2) × 3 ⇒	 –3x + 9y – 3z	 =	–12
				   T£l 11y – 2z 	 =	–9� ... (4)
	 (2) k‰W« (3)I fUJf

	 (2) × 6 ⇒	–6x + 18y – 6z	 =	–24
	 (3)       ⇒	 6x + 4y + 2z	 =	–1
				   T£l 22y – 4z	 =	–25� ... (5)
ï§F (4) × 2 ⇒	 22y – 4z	 =	–18
                                   (–)       (+)     (+)

	 (5)       ⇒	 22y – 4z	 =	–25
	 fÊ¡f, 	 0	 =	7
	 jtwhd rk‹ghL bjhF¥ò Ku©ghlhdJ k‰W« 

Ô®î ïšiy.

(iii)	 bfhL¡f¥g£l rk‹ghL

	 y z+
4

	 =	 z x+
3

= x y+
2

k‰W« x + y + z = 27

	 I	 II	 III
	 x + y + z	 =	 27 v‹f.� .... (1)
	 I k‰W« II ÈUªJ »il¥gJ,

		  y z+
4

	 =	
z x+

3
�

	 FW¡»š bgU¡f »il¥gJ, 3 (y + z) = 4 (z + x)
	 ⇒	 3y + 3z	 =	 4z + 4x

(–) (+) (–)
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68  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj«  

	 ⇒	 3y + 3z – 4z – 4x	 =	 0
	 ⇒	 –4x + 3y – z 	 =	 0� ... (2)
	 II k‰W« II ÈUªJ »il¥gJ,

		  z x+
3

	 =	  
x y+

2
	 FW¡»š bgU¡f »il¥gJ, 2 (z + x) =3 (x + y)
	 ⇒	 2z + 2x 	 =	 3x + 3y
	 ⇒	 2z + 2x – 3x – 3y	 =	 0
	 ⇒	 –x – 3y + 2z 	 =	 0� ... (3)
	 (1) k‰W« (3)I fUJf,
	 (1) ⇒	 x + y + z	 =	 27
	 (3) ⇒	 –x – 3y + 2z	 =	 0
	 T£l,	 –2y + 3z	 =	 27� ... (4)
	 (1) k‰W« (2)I fUJf,
		 (1) × 4 ⇒	4x + 4y + 4z	 =	 108
	 (2) ⇒	 –4x + 3y – z	 =	 0
	 T£l,	 7y + 3z	 =	 108� ... (5)
	 ï§F, (4) k‰W« (5)I fUJf,
	 (4) ⇒	 –2y + 3z	 =	 27
	 (5) ⇒	 7y + 3z	 =	 108
	 fÊ¡f,	 – 9y	 =	 –81    ⇒  y = 

-
-
81
9  = 9

		  ∴ y	 =	 9
	 y = 9 vd (4)š ãuâÆl »il¥gJ,
		  –2(9) + 3z	 =	 27
	 ⇒	 –18 + 3z	 =	 27
	 ⇒	 3z	 =	 27 + 18 = 45

	 ⇒	 z	 =	
45
3  = 15

	 ⇒	 z	 =	 15
	 y k‰W« z  vd (1)š ãuâÆl »il¥gJ,
		  x + 9 + 15	 =	 27
	 ⇒	 x + 24	 =	 27
	 ⇒	 x	 =	 27 – 24 = 3
		  ∴ x	 =	 3
	 Ô®î fz« {3, 9, 15}
	 vdnt bjhF¥ã‰fhd xnu Ô®î

3.	 jh¤jh, jªij k‰W« thÂ M»a _tÇ‹ ruhrÇ 

taJ 53. jh¤jhÉ‹ taâš ghâ, jªijÆ‹ 

taâš _‹¿š xU g§F k‰W« thÂÆ‹ 

taâš eh‹»š xU g§F M»at‰¿‹ TLjš 

65. eh‹F M©LfS¡F K‹ jh¤jhÉ‹ taJ 

thÂÆ‹ taij nghš eh‹F kl§F vÅš 

_tÇ‹ j‰nghija taij¡ fh©f?

	 � [ãoV - 2]

(–)            (–)                      (–)

Ô®î:	thÂÆ‹ taJ x v‹f, mtSila jªijÆ‹ 

taJ y, jh¤jhÉ‹ taJ z.
	 bfhL¡f¥g£l mt®fË‹ ruhrÇ taJ 53

	 ⇒	
x y z+ +

3
	 =	 53

	 ⇒	 x + y + z	 =	 3 (53) =159� ...(1)

		  nkY«, x y z
4 3 2

+ + 	 =	 65

		
3 4 6

12
x y z+ +

	 =	 65

� [ Û.bgh.k (2, 3, 4) Æ‹ kâ¥ò 12]
	 ⇒	 3x + 4y + 6z	 =	 65(12) = 780� ...(2)
	 eh‹F M©LfS¡F K‹ò jh¤jhÉ‹ taJ  

(z – 4) k‰W« thÂÆ‹ taJ (x – 4).
		  ∴ z – 4	 =	 4 (x – 4)
	 ⇒	 z – 4	 =	 4x – 16
	 ⇒	 4x – z	 =	 –4 + 16
	 ⇒	 4x – z	 =	 12� ... (3)
	 (1) k‰W« (2)I fUJf,
	 (1) × 4   ⇒	4x + 4y + 4z	=	 636
                          (–)      (–)       (–)        (–)

	 (2)         ⇒	 3x + 4y + 6z	=	 780
	 fÊ¡f,	 x – 2z	=	 –144� ...(4)
                                   (–)      (–)     (–)

	 (3) × 2   ⇒  	 8x – 2z	=	 24
	 fÊ¡f,	 –7x	=	 –168

	 ⇒	 x	=	
-
-
168
7 = 24

	 x = 24 vd (3) š ãuâÆl »il¥gJ,

			  4(24) – z	=	 12
	 ⇒	 96 – 12	=	 z
	 ⇒	 z	=	 84
	 x k‰W« z Æ‹ kâ¥ig (1) š ãuâÆl »il¥gJ,
	 ⇒	 24 + y + 84	 =	 159
	 ⇒	 108 + y	 =	 159
	 ⇒	 y	 =	 159 – 108 = 51
	 Mifahš thÂÆ‹ taJ 24, mtŸ jªijÆ‹ 

taJ 51 k‰W« jh¤jhÉ‹ taJ 84.
4.	 xU _Éy¡f v©Âš, ïy¡f§fË‹ TLjš 

11. ïy¡f§fis ïlÄUªJ tykhf tÇir 

kh‰¿dhš òâa v© giHa v©Â‹ IªJ 

kl§ifÉl 46 mâf«. g¤jh« ïl ïy¡f¤â‹ 

ïU kl§nfhL üwh« ïl ïy¡f¤ij¡ 

T£odhš x‹wh« ïl ïy¡f« »il¡F« 

vÅš, mªj _Éy¡f v©iz¡ fh©f.
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135 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 3 ➠ ïa‰fÂj« 

myF¤ nj®î

 neu« : 45 ÃÄl§fŸ								�         kâ¥bg©fŸ : 45

			  ãÇî - m� (5 × 1 = 5)

1.	 _‹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

2.	 (2x –1)2 = 9 -Æ‹ Ô®î

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

3.	 ÃušfŸ k‰W« ÃiufŸ rk v©Â¡ifÆšyhj 

mÂ 

	 (m) 	_iyÉ£l mÂ	(M)	br›tf mÂ

	 (ï) 	rJu mÂ	  	 (<) 	 myF mÂ

4.	 xU Ãuš mÂÆ‹, Ãiu Ãuš kh‰W mÂ 

	 (m)	myF mÂ 	 (M)	_iyÉ£l mÂ

	 (ï)	 Ãuš mÂ	 	 (<)	 Ãiu mÂ

5.	 x2 – 2x – 24 k‰W« x2 – kx -6 -‹ Û.bgh.t  
(x – 6) vÅš, k -‹ kâ¥ò

	 (m) 	3 	 (M)	5 	 (ï)	 6 	 (<)	 8

			  ãÇî - M� (7 × 2 = 14)

1.	 IªJ, g¤J k‰W« 20 %ghŒ neh£LfË‹ 

bkh¤j kâ¥ò `105 k‰W« bkh¤j neh£LfË‹ 

v©Â¡if 12 Kjš ïu©L tif neh£LfË‹ 

v©Â¡ifia ïlkh‰w« brŒjhš Kªija 

kâ¥ig Él `20 mâfÇ¡»wJ vÅš, v¤jid 

IªJ g¤J k‰W« ïUgJ neh£LfŸ cŸsd?

2.	 p(x) = x2 – 5x – 14 v‹w gšYU¥ò¡ nfhitia 

q(x) v‹w gšYU¥ò¡ nfhitahš tF¡f
x
x

-
+

7
2

 

vD« Éil »il¡»wJ vÅš q(x) -I¡ fh©f.

3.	 ïÅah 50 ».» vilíŸs M¥ãŸfŸ k‰W«  

thiH¥gH§fŸ th§»dh®. xU »nyh»uhK¡F 

M¥ãŸfË‹ Éiy thiH¥gH§fË‹ 

Éiyia¥ nghy ïU kl§F MF«. 

th§f¥g£l M¥ãŸfË‹ Éiy ` 1800 k‰W« 

thiH¥gH§fË‹ Éiy `600 vÅš, ïÅah 

th§»a ïUtif¥ gH§fË‹ vilia¡ 

»nyh»uhÄš fh©f.

4.	 rhŒî js¤âš t -ÉdhofËš xU gªJ fl¡F« 

öu« d = t2 – 0.75t mofshF«. 11.25 mo 

bjhiyit¡ fl¡f¥ gªJ vL¤J¡ bfhŸS« 

neu« v›tsî?

5.	 12 Û × 16 Û msîfŸ bfh©l xU br›tf 

tot ó§fhit¢ R‰¿ ‘w’ Û£l® mfyKŸs 

eilghij mik¡f¥gL« nghJ, mj‹ 

bkh¤j¥ gu¥ò  285 rJu Û£luhf mâfÇ¡»wJ. 

eilghijÆ‹ mfy¤ij fz¡»Lf.

6.	 Ñœ¡f©l x›bthU nrho gšYW¥ò¡ 

nfhitfË‹ Û.bgh.k fh©f.

	 (i)a2 + 4a – 12, a2 – 5a + 6 ït‰¿‹ Û.bgh.t a – 2

7.	 ã‹tUtdt‰¿‹ t®¡f_y« fh©f.

	

400
100

4 12 16

8 4 4
x y z
x y z

			  ãÇî - ï� (2 × 5 = 10)
1.	 tF¤jš KiwÆš ã‹tU« gšYW¥ò¡ 

nfhitfË‹ t®¡f _y« fh©f.

	 (i)	 x4 – 12x3 + 42x2 – 36x + 9

	 (ii)	 37x2 – 28x3 + 4x4 + 42x + 9

	 (iii)	 16x4 + 8x2 + 1

	 (iv)	 121x4 – 198x3 – 183x2 + 216x + 144

2.	 ã‹tUtdt‰¿š Kiwna f(x) k‰W« g(x)
M»at‰¿‹ Û.bgh.t k‰w« Û.bgh.k fh©f 

nkY« f(x) × g(x) = (Û.bgh.k) × (Û.bgh.t) 
v‹gij¢ rÇgh®¡f.

	 (i)	 21x2y, 35xy2	 (ii) (x3 – 1)(x + 1), x3 + 1

	 (ii)	 (x3 – 1) (x + 1), (x3 – 1) 

	 (iii)	 (x2y + xy2), (x2 + xy).

			  ãÇî - <� (2 × 8 = 16)

1.	 y = x2 – 4 tiugl« tiuªJ, mjid¥ ga‹gL¤â  
x2 – x – 12 = 0 v‹w rk‹gh£il¤ Ô®¡fî«.

2.	 y = x2 + x -Æ‹ tiugl« tiuªJ, x2 + 1 = 0 
v‹w rk‹gh£il¤ Ô®¡fî«.
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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

«

4 toÉaš

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

orders@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


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

	 ⇒ 	
3
4 	 =	

2 1.
EF �

B C

A

			  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.
� [ãoV - 5]
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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)}
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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−




,
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∆ABC-‹ gu¥ò = 
1
2

1 2 3 1

1 2 3 1

x x x x

y y y y
r.myFfŸ

		  =	
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
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	 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

	 =	
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

(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

⇒	 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)
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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]

Ô®î : 	  k‰W«(−4, −2),

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

(−3, k), (3, −2) (2, 3)

	 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)
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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
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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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(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

sinq
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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= sin2 A + cos2 A) + 2 sin A cos A 
� –3 sin A cos A + sin2 A + cos2 A – 2 sin A cos A
� + 3 sin A cos A
= 2 sin2 A + 2 cos2 A = 2 (sin2 A + cos2 A) = 2
= RHS.		  vdnt Ã%ã¡f¥g£lJ.

7.	 (i)	 �sin θ + cos θ = 3 vÅš, tan θ + cot θ =  1  
v‹gij Ã%ã¡fî«.

(ii)	 3 sinθ – cosθ =  0 vÅš,� [ãoV - 3]

	 tan3θ	=   3
1 3

3

2
tan tan

tan
θ θ

θ
−

−
vd ÃWîf.

Ô®î :  	 (i)	 bfhL¡f¥g£l sin θ + cos θ = 3  
			  ïUòwK« t®¡f¥gL¤j

			  (sin θ + cos θ)2 = 3 2

			  sin2 θ + cos2 θ + 2 sin θ cos θ =  3
			  1+2 sin θ cos θ = 3
			      2 sin θ cos θ = 3 – 1 = 2 sin θ cos θ = 2

			  \   sin θ  cos θ = 
2
2

 = 1� ... (1)

L.H.S = tan θ +cot θ = sin
cos

cos
sin

θ
θ

θ
θ

+  = sin cos
cos sin

2 2θ θ
θ θ
+

	 = 
1

cos sinq q
 � [1I¥ ga‹gL¤â]

	 = 
1
1

 = 1 = R.H.S.    vdnt Ã%ã¡f¥g£lJ.

(ii) bfhL¡f¥g£l 3  sinθ – cosθ = 0 

	 ⇒	 3 sinθ	 =	  cosθ
	 ïUòwK« cos θ Mš tF¡f

		
3sin
cos

q
q

	 =	
cos
cos

q
q

		
3sin
cos

q
q

	 =	 1  ⇒ 
sin
cos

q
q

= 
1
3

		 \ tan θ =
1
3

 ⇒ θ =  30º�  tan30 1
3

=é
ëê

ù
ûú

L.H.S =  tan3θ = tan(3 ´ 30)  = tan90 =  ∞

	 R.H.S	 =	 3
1 3

3

2
tan tan

tan
θ θ

θ
−

−

	 tan θ = 
1
3

vd ãuâÆl »il¥gJ

RHS =
3 1

3
1
3

1 3 1
3

3
× − 





− ×
=

3 1
3 3

1 1

-

-
=

9 1
3 3

0

-

=

8
3 3

0
= ¥ ..(2)

		  \(1)	 =	 (2)

�
 vªj v©

0
 = ∞

	 \ L.H.S	 =	 R.H.S
	 vdnt Ã%ã¡f¥g£lJ.

8.	 (i)	� cos
cos

α
β
= m k‰W« cos

sin
α
β
 = n, vd¡ 

bfh©L (m2 + n2) cos2β =  n2 v‹gij 
Ã%ã¡fî«. 

(ii)	� cot θ + tan θ =  x k‰W« sec θ – cos θ = y 

vÅš, ( ) ( )x y xy2
2
3 2

2
3−  = 1 v‹gij 

Ã%ã¡fî«.

Ô®î :  	 (i)  	bfhL¡f¥g£l m = 
cos
cos

a
b

 , n = 
cos
sin

a
b

fUJ

		 LHS	 =	 (m2 + n2) cos2β

			  =	 cos
cos

cos
sin

cosa
b

a
b

bæ

è
ç

ö

ø
÷ + æ

è
ç

ö

ø
÷

é

ë
ê
ê

ù

û
ú
ú

2 2
2

			  =	  
cos
cos

cos
sin

cos
2

2

2

2
2a

b
a
b

b
æ

è
çç

ö

ø
÷÷ +

æ

è
çç

ö

ø
÷÷

é

ë
ê
ê

ù

û
ú
ú

			  =	
cos
cos

cos
sin

cos
2

2

2

2
2α

β
α
β

β+








×

	 		= 
cos sin cos cos

cos sin
cos

2 2 2 2

2 2
2a b a b

b b
b

+

×

æ

è
ç
ç

ö

ø
÷
÷

		 = 
cos sin cos cos

sin

2 2 2 2

2
a b a b

b
+

		 = cos sin

sin
cos cos

sin

2 2

2

2 2

2
α β

β

α β
β

+

	 = cos2 α + 
cos sin

sin

2 2

2
1a b

b

-( )

� [ cos2 β = 1 – sin2 β]

	 = cos2 α + 
cos cos sin

sin

2 2 2

2
a a b

b
-

	 = cos2 α + 
cos
sin

cos sin

sin

2

2

2 2

2
a
b

a b

b
-

= cos cos
sin

cos2
2

2
2a

a
b

a+ - = 
cos
sin

cos
sin

2

2

2
a
b

a
b

= æ

è
ç

ö

ø
÷  

= n2 = RHS	          vdnt Ã%ã¡f¥g£lJ.
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(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]
Ô®î :  	 		

30 Û

A

C B

10 3

α
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myF¤ nj®î

 neu« : 45 ÃÄl§fŸ								�         kâ¥bg©fŸ : 25

	 gFâ - A� 5 × 1 = 5 
1.	 tan θ cosec2 θ – tan θ is equal to
	 (m)	sec θ			   (M)	cot2 θ
	 (ï)	 sin θ			   (<)	 cot θ
2.	 sin θ + cos θ =  a k‰W« sec θ + cosec θ =  b, 

vÅš☻b(a2 – 1) -‹ kâ¥ò

	 (m)	2a	 (M)	3a	 (ï)	 0	 (<)	 2ab
3.	 ïu©L eg®fS¡F ïil¥g£l bjhiyî 

x Û MF«. Kjš egÇ‹ caukhdJ 

ïu©lhtJ egÇ‹ cau¤ij¥ nghy ïU  

kl§fhf cŸsJ. mt®fS¡F ïil¥g£l 

bjhiyî ne®nfh£o‹ ika¥ òŸËÆÈUªJ 

ïU eg®fË‹ c¢áÆ‹ V‰w¡ nfhz§fŸ 

Ãu¥ò¡nfhz§fŸ vÅš, F£ilahf cŸs 

egÇ‹ cau« (Û£lÇš) fh©f.

	 (m)	 2x 	 (M)	
x

2 2 	(ï)	
x
2 	 (<)	 2x

4.	 xU nfhòu¤â‹ cau¤â‰F« mj‹ ÃHÈ‹ 

Ús¤â‰F« cŸs É»j«  3 : 1, vÅš 

NÇaid¡ fhQ« V‰w¡ nfhz msthdJ 

	 (m)	45º	 (M)	30º	 (ï)	 90º	 (<)	 60º
5.	 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.

	 (m)	 h 1
1

+( )
−

tan
tan

β
β

	 (M)	 h 1
1

−( )
+

tan
tan

β
β

	 (ï)	 h tan 45° −( )β 	 (<)	 ïit VJÄšiy

			  gFâ - B� 5 × 2 = 10
1.	 ã‹tU« K‰bwhUikfis Ã%ã¡fî«.

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

2.	 ‘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 bjhiy 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.

	  
45º

57

r

h

30º
Û Û

3.	 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.

4.	 x sin3 θ + y cos3 θ = sin θ cos θ k‰W«  x sin θ = 
y cos θ vÅš, x2 + y2 = 1 vd Ã%ã¡fî«.

5.	 90mo cauKŸs f£l¤â‹ nkÈUªJ 

xË CLUî« f©zho¢ Rt® bfh©l 

Ä‹ ö¡»ahdJ Ñœ neh¡» tU»wJ.  

f£ll¤â‹ c¢áÆš Ä‹ ö¡» ïU¡F« 

nghJ óªnjh£l¤âš cŸs xU Ú%‰¿‹ 

ïw¡f¡nfhz« 60° MF«. ïu©L ÃÄl« 

fÊ¤J mj‹ ïw¡f¡nfhz« 30° Mf Fiw 

»wJ. Ä‹ö¡»Æ‹ EiHî thÆÈUªJ Ú%‰W 

30 3 mo bjhiyÉš cŸsJ vÅš Ä‹ö¡» 

ÑnH tU« ntf¤ij¡fh©f. 
	 gFâ - C� 2 × 5 = 10
1.	 K‰bwhUikfis ÃUîf.

(i)	 1
1

2

2
-

-
tan

cot
q

q
 =  tan2θ 

(ii)	 cos
sin

q
q1+

=secθ – tanθ

2.	 80 Û cauKŸs ku¤â‹ c¢áÆš xU gwit 

ïU¡»wJ. jiuÆš cŸs xU òŸËÆÈUªJ 

gwitÆ‹ V‰w¡nfhz« 45°. gwit xnu 

cau¤âš »ilk£l¤âš gwªJ brš»wJ. 2 

ÉdhofŸ fÊ¤J mnj òŸËÆUªJ gwitÆ‹ 

V‰w¡nfhz« 30° vÅš, gwit gw¡F« 

ntf¤âid¡ fh©f.  ( 3  = 1.732)
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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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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.
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
1430

´ = 
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,

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

orders@surabooks.com Ph:9600175757 / 8124301000

www.su
ra

bo
ok

s.c
om

www.Padasalai.Net                                                                   www.CBSEtips.in

Kindly send me your answer keys to our email id - padasalai.net@gmail.com

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

www.Padasalai.Net

https://www.padasalai.net/
https://www.padasalai.net/


ÃidÉš bfhŸs nt©oait

�� å¢R R = L –S.

�� å¢R¡ bfG = L S
L S

−
+

, L - Äf¥ bgÇa kâ¥ò S-á¿a kâ¥ò 

�� â£l Éy¡f« s = 
x x

n

i
i

n
−( )

=
∑ 2

1
.

�� Éy¡f t®¡f ruhrÇ s2 = 
x x

n
i

n

1
2

1
−( )

=
∑

�� toÉy¡f Kiw s = c × 
d

n
d

n
i i
2 2∑ ∑−







255

8
m

¤
â
a
ha

«

òŸËÆaY«  

Ãfœjfî«
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256  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F ➠ m¤âaha« 8 ➠ òŸËÆaY«  Ãfœjfî« 

gÆ‰á 8.1

1.	 Ñœ¡fhQ« juîfS¡F å¢R k‰W« å¢R¡ 

bfGit¡ fh©f.

	 (i) 63, 89, 98, 125, 79, 108, 117, 68
	 (ii) 43.5, 13.6, 18.9, 38.4, 61.4, 29.8
Ô®î:			 å¢R R	 =	 L – S.

			  å¢á‹ bfG	 =	
L S
L S

−
+

		 L – Û¥bgU kâ¥ò, S – Û¢áW kâ¥ò

(i)	 63, 89, 98, 125, 79, 108, 117, 68.

			  ï§F Û¥bgU kâ¥ò L 	=	 125
			   Û¢áW Äâ¥ò S	 =	 63
		  ∴     R = L – S = 125 – 63 = 62

			 å¢R¡ bfG (m) Fzf«	 =	
L S
L S

−
+

= 125 63
125 63

−
+

				   =	 62
188

 = 0.33

(ii)		 43.5, 13.6, 18.9, 38.4, 61.4, 29.8
			  L	 =	 61.4
			  S	 =	 13.6
			 R = L – S = 61.4 – 13.6	 =	 47.8

		 å¢R¡ bfG = 
L S
L S

−
+

 = 47 8
75

.  = 0.64

2.	 xU juÉ‹ å¢R k‰W« Äf¢ á¿a kâ¥ò 

M»ad Kiwna 36.8 k‰W« 13.4 vÅš, 

Äf¥bgÇa kâ¥ig¡ fh©f.� [Hy - 2019]

Ô®î:	 bfhL¡f¥g£l å¢R = 36.8 k‰W«

		     	 Û¢áW kâ¥ò	 =	 13.4 (S)
			  Û¥bgU kâ¥ò L 	 =	 R + S� [ å¢R = L – S]
		                                	=	 36.8 + 13.4 = 50.2

3.	 bfhL¡f¥g£l juÉ‹ å¢ir¡ fh©f.

tUkhd« 400-450 450-500 500-550 550-600 600-650
CÊa®fË‹ 

v©Â¡if
8 12 30 21 6

Ô®î:		ï§F Û¥bgU kâ¥ò	 =	 650
		        	      Û¢áW kâ¥ò	 =	 400
		  ∴         å¢R = L – S 	 =	 650 – 400 = 250
4.	 X® MáÇa® khzt®fis, mt®fË‹ 

brŒKiw¥ gânt£o‹ 60 g¡f§fis 

Ãiwî brŒJ tUkhW T¿dh®. v£L 

khzt®fŸ Kiwna 32, 35, 37, 30, 33, 36, 35, 
37 g¡f§fŸ k£Lnk Ãiwî brŒâUªjd®. 

khzt®fŸ Ãiwî brŒj g¡f§fË‹ 

â£lÉy¡f¤ij¡ fh©f.

Ô®î:	Ãiwî brŒa nt©oa bkh¤j g¡f§fŸ = 60 
	 32, 35, 37, 30, 33, 36, 310, 35, 37  

x   Sx
n

 = 275
8

 = 34.3

xi xi 
2

32 1020
35 1225
37 1369
30 900
33 1089
36 1296
35 1225
37 1369

Σxi = 275 Σxi
2 = 9497

	 â£lÉy¡f«

	 σ = 
Σ Σx
n

x
n

i i
2 2

− 



  = 

9497
8

275
8

2
− 





=
9497 8 275 275

8 8
× − ×

× =
75976 75625

64
−

 =
351
64  

	 	σ	=	 5 48.  
	 \ â£lÉy¡f« σ = 2.34

5.	 10 CÊa®fË‹ Câa« ÑnH 

bfhL¡f¥g£LŸsJ. Câa§fË‹ Éy¡f 

t®¡f¢ ruhrÇ k‰W« â£l Éy¡f« fh©f.
	 ` 310, ` 290, ` 320, ` 280, ` 300, ` 290, ` 320, 

` 310, ` 280.
Ô®î:	Câa§fis VWtÇirÆš vGj ` 280, ` 280, 

` 290, ` 290, ` 300, ` 310, ` 310, ` 320, ` 320.
T£L¢ ruhrÇ = 280 280 290 290 300 310 310 320 320

9
+ + + + + + + +

	

x    = 
2700

9  = 300

xi di = xi – x– = xi– 300 di 
2

280 –20 400
280 –20 400
290 –10 100
290 –10 100
300 0 0
310 10 100
310 10 100
320 20 400
320 20 400

0 Σdi 
2 = 2000 
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	 â£l Éy¡f« σ	 =	
Sd

n
i
2

 ⇒ σ  = 2000
9

	 σ	 =	 222 222. ... = 14.907 = 14.91
	 nkY«	 σ	 =	 222 222.  vÅš 

	 Éy¡f t®¡f¢ ruhrÇ σ2 = 222.22
	� ∴Éy¡f t®¡f¢ ruhrÇ = 222.22 k‰W« â£l 

Éy¡f« = 14.91

6.	 xU Rt® fofhu« 1 kÂ¡F 1 Kiwí«, 2 
kÂ¡F 2 Kiwí«, 3 kÂ¡F 3 Kiwí« xÈ 

vG¥ò»wJ vÅš, xU ehËš m¡fofhu« 

v›tsî Kiw xÈ vG¥ò«? nkY« 

fofhu« vG¥ò« xÈ v©Â¡iffË‹ 

â£lÉy¡f« fh©f. 

Ô®î:	

x d = x – x– d 2

(1 + 1) = 2 –11 121
(2 + 2) = 4 –9 81
(3 + 3) = 6 –7 49
(4 + 4) = 8 –5 25
(5 + 5) = 10 –3 9
(6 + 6) = 12 –1 1
(7 + 7) = 14 1 1
(8 + 8) = 16 3 9
(9 + 9) = 18 5 25

(10 + 10) = 20 7 49
(11 + 11) = 22 9 81
(12 + 12) = 24 11 121

156 572

		
x– = 

Sx
n

 = 13

	 	σ = 
Sd

n

2

= 572
12

 = 47 66.  @ 6.9

7.	 Kjš 21 ïaš v©fË‹ â£lÉy¡f¤ij¡ 

fh©f.� [ãoV - 6]

Ô®î:	Kjš n ïaš v©fË‹ â£lÉy¡f«

			  	 =	
n2 1

12
-

 

	 ∴ Kjš 21 ïaš v©fË‹ â£lÉy¡f«

				   =	
21 1

12
441 1

12
440
12

2 -
=

-
=

				   =	 36 66. @ 6.05
	 Kjš 21 ïaš v©fË‹ â£lÉy¡f« = 6.05

8.	 xU juÉ‹ â£lÉy¡f« 4.5 MF«. mâš 

ïU¡F« juî¥òŸË x›bth‹¿Y« 5 I 

fÊ¡f »il¡F« òâa juÉ‹ â£lÉy¡f« 

fh©f.
Ô®î:	xU juÉ‹ â£lÉy¡f« 4.5 mâš ïU¡F« 

juî¥òŸË x›bth‹¿Y« 5 I¡ fÊ¥gjhš òâa 

juÉ‹ â£lÉy¡f« khWtâšiy, vdnt òâa 

â£lÉy¡fK« = 4.5.

9.	 xU juÉ‹ â£lÉy¡f« 3.6 MF«. mj‹ 

x›bthU òŸËiaí« 3 Mš tF¡F« 

nghJ »il¡F« òâa juÉ‹ â£lÉy¡f« 
k‰W« Éy¡ft®¡f ruhrÇia¡ fh©f.

Ô®î:	xU juÉ‹ â£lÉy¡f« = 3.6, mj‹ x›bthU 

òŸËiaí« 3 Mš tF¡F« nghJ »il¡F« 

òâa juÉ‹ â£lÉy¡fK« 3 Mš tFgL«.

		 ∴ òâa â£lÉy¡f« σ = 
3 6
3
.

	=	 1.2

		 òâa Éy¡ft®¡f ruhrÇ = σ2 = 1.22 = 1.44

10.	 xU thu¤âš IªJ kht£l§fËš 

bt›ntW ïl§fËš bgŒj kiHÆ‹ 

msthdJ gâî brŒa¥g£L ÑnH 

bfhL¡f¥g£LŸsJ. bfhL¡f¥g£LŸs 

kiHasÉ‹ juÉ‰F â£lÉy¡f« fh©f.

kiHasî  
(Ä.Û)

45 50 55 60 65 70

ïl§fË‹ 

v©Â¡if

5 13 4 9 5 4

Ô®î:	

kiHasî 
xi (Ä.Û)

ïl§fË‹ 

v©Â¡if 
fi

fi xi
d = x 
– x– di

2 fi di
2

45 5 225 –11 121 605
50 13 650 –6 36 468
55 4 220 –1 1 4
60 9 540 4 16 144
65 5 325 9 81 405
70 4 280 14 196 784

                    N = 40     Σxifi = 2240      Σfidi
2 = 2410

	
		ruhrÇ, x Sx fi i

N 	=	 2240
40

= 56

	 ∴  â£lÉy¡f«

	 		 σ 	=	
Sf di i

2

N = 
2410
40

		    		  =	 60 25.  = 7.76
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10M«

tF¥ò

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

gâî v©.
muR Jiz¤nj®î, br¥l«g® - 2021

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 eh‹F ÉilfËš Äfî« V‰òila ÉilÆid nj®ªbjL¤J, F¿p£Ll‹ ÉilÆidí« 

nr®¤J vGjî«.� 14 × 1 = 14

1.	 n(A× B) = 6 k‰W« A = {1, 3} vÅš, n(B) MdJ :

	 (m)	 1	 (M)	 2	 (ï)	 3	 (<)	 6
2.	 1729 I gfh¡ fhuÂ¥gL¤J«nghJ, mªj¥ gfh v©fË‹ mL¡FfË‹ TLjš :

	 (m)	 1 	 (M)	 2	 (ï)	 3 	 (<)	 4
3.	 F1 = 1, F2 = 3 k‰W« Fn = Fn–1 + Fn−2 vd¡ bfhL¡f¥go‹ F5 MdJ :

	 (m)	 3 	 (M)	 5 	 (ï)	 8 	 (<)	 11

4.	  
256
25

8 4 10

6 6 6
x y z
x y z

 Æ‹ t®¡f_y« :

	 (m) 	
16
5

2 4

2
x z
y

			   (M)	 16
2

2 4
y

x z

	 (ï) 	
16
5 2

y
xz

			   (<) 	
16
5

2xz
y

5.	 xU neÇa rk‹gh£o‹ tiugl« xU _______ MF«.

	 (m) 	 ne®¡nfhL			   (M)	 t£l«

	 (ï) 	 gutisa«			   (<) 	 mâgutisa«

6.	 am, am+1, am+2 M»at‰¿‹ Û.bgh.t. :

	 (m)	 am 			   (M)	 am+1

	 (ï)	 am+2			   (<)	 1
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«�

285
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286  RuhÉ‹ ➠ 10M« tF¥ò - fÂj« ➠ Jiz¤nj®î, br¥l«g® 2021

9.	 (−5, 0), (0, −5) k‰W« (5, 0) M»a òŸËfshš mik¡f¥gL« K¡nfhz¤â‹ gu¥ò :

	 (m)	 0 r.myFfŸ 		  (M)	 25 r.myFfŸ 

	 (ï)	 5 r.myFfŸ 		  (<)	 vJîÄšiy 
10.	 (0, 0), (1, 0) k‰W« (0, 1) v‹w òŸËfis Kidfshf¡ bfh©l K¡nfhz¤â‹ R‰wsî :

	 (m)	 2  	 (M)	 2 	 (ï)	 2 + 2 	  (<)	 2 – 2
11.	 xU nfhòu¤â‹ cau¤â‰F« mj‹ ÃHÈ‹ Ús¤â‰F« cŸs É»j« 3 : 1 vÅš, NÇaid¡ fhQ« 

V‰w¡ nfhz msthdJ :

	 (m)	 45º	 (M)	 30º	 (ï)	 90º	 (<)	 60º�
12.	 Mu« 5 br.Û k‰W« rhíau« 13 br.Û cila ne® t£l¡ T«ã‹ cau« :

	 (m)	 12 br.Û 	 (M)	 10 br.Û 	 (ï)	 13 br.Û 	 (<)	 5 br.Û�
13.	 X® miu¡nfhs¤â‹ bkh¤j¥ gu¥ò mj‹ Mu¤âDila t®¡f¤â‹________kl§fhF«.

	 (m)	 π 	 (M)	 4p 	 (ï)	 3p 	 (<)	 2p�
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 = {1, 3, 5}, B = {2, 3) vÅš n(A × B) = n(A) × n(B) vd¡ fh£Lf.

16.	 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.

17.	 3, 6, 9, 12, ...., 111 v‹w T£L¤bjhl® tÇirÆš cŸs cW¥òfË‹ v©Â¡ifia¡ fh©f.

18.	 3 + k, 18 – k, 5k + 1 v‹git xU T£L¤bjhl® tÇirÆš cŸsd vÅš, k Æ‹ kâ¥ò fh©f.

19.	 _y§fË‹ TLjš k‰W« bgU¡f‰gy‹ –9 k‰W« 20 vÅš, ïUgo¢ rk‹ghLfis¡ fh©f.

20.	 15x2 + 11x + 2 = 0 v‹w ïUgo¢ rk‹gh£o‹ _y§fË‹ j‹ikia¡ fh©f.

21.	 DABC Æ‹ g¡f§fŸ AB k‰W« AC Æ‹ ÛJŸs òŸËfŸ Kiwna D k‰W« E MdJ DE || BC v‹wthW 

mikªJŸsJ. AD
DB

= 3
4

 k‰W« AC = 15 br.Û. vÅš, AE Æ‹ kâ¥ò fh©f .

22.	 (–3, –4), (7, 2) k‰W« (12, 5) M»a òŸËfŸ xU nfhlikªjit vd¡fh£Lf.

23.	 8x – 7y + 6 = 0 v‹w nfh£o‹ rhŒî k‰W« y bt£L¤J©L M»at‰iw¡ fz¡»Lf.

24.	 3x – 2y – 6 = 0 v‹w ne®nfhL Ma m¢RfË‹ nkš V‰gL¤J« bt£L¤ J©Lfis¡ fh©f.

25.	 10 3  Û cauKŸs nfhòu¤â‹ moÆÈUªJ 30 Û bjhiyÉš jiuÆš cŸs xU òŸËÆÈUªJ nfhòu¤â‹ 

c¢áÆ‹ V‰w¡ nfhz¤ij¡ fh©f.

26.	 cau« 2 Û k‰W« mo¥gu¥ò 250 r.Û. bfh©l X® cUisÆ‹ fd msit¡ fh©f.

27.	 xU gfil cU£l¥gL« mnj neu¤âš xU ehzaK« R©l¥gL»wJ. gfilÆš x‰iw¥gil v© »il¥gj‰F«, 

ehza¤âš jiy »il¥gj‰Fkhd Ãfœjfit¡ fh©f.

28.	 ïU ne®t£l¡ T«ã‹ cau§fË‹ É»j« 1 : 2 k‰W« mt‰¿‹ mo¥g¡f¢ R‰wsÉ‹ É»j« 3 : 4 vÅš, 

mt‰¿‹ fd msîfË‹ É»j« fh©f.
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gFâ - III
F¿¥ò : 	�vitnaD« 10 Édh¡fS¡F ÉilaË¡fî«. Édh v©. 42 ¡F f£lhakhf ÉilaË¡fî«.�

� 10 × 5 = 50
29.	 A={x ∈W |x < 2}, B = {x ∈N | 1 < x ≤ 4} k‰W« C = {3, 5}vÅš A × (B ∩ C) = (A × B) ∩ (A × C) 

v‹gjid¢ rÇgh®¡fî«.

30.	 xU T£L¤ bjhl® tÇirÆš mikªj mL¤jL¤j _‹W cW¥òfË‹ TLjš 27 k‰W« mt‰¿‹ bgU¡f‰gy‹ 

288 vÅš, mªj _‹W cW¥òfis¡ fh©f.

31.	 396, 504, 636 M»at‰¿‹ Û.bgh.t fh©f.

32.	 Ô®¡f : x + y + z = 5; 2x – y + z = 9; x – 2y + 3z = 16.
33.	 64x4 – 16x3 + 17x2 – 2x + 1 v‹gj‹ t®¡f_y« fh©f.

34.	 ãjhfu° nj‰w¤ij vGâ, ÃWîf.

35.	 xU K¡nfhz¤â‹ eL¡nfhLfŸ xU òŸË tÊ¢ bršY« vd¡ fh£Lf.

36.	 A(6, 2) B(–5, –1) k‰W« C(1, 9) -I Kidfshf¡ bfh©l ΔABC Æ‹ Kid A ÆÈUªJ tiua¥gL« 

eL¡nfh£o‹ rk‹gh£il¡ fh©f.

37.	 P(–1, –4), Q(b, c) k‰W« R(5, –1) v‹gd xnu ne®¡nfh£oš mikí« òŸËfŸ v‹f. nkY« 2b + c = 4 

vÅš b k‰W« c -Æ‹ kâ¥ò fh©f.

38.	 ïU f¥gšfŸ fy§fiu És¡f¤â‹ ïU g¡f§fËY« flÈš gaz« brŒ»‹wd. ïU f¥gšfËÈUªJ 

fy§fiu És¡f¤â‹ c¢áÆ‹ V‰w¡nfhz§fŸ Kiwna 30º k‰W« 45º MF«. fy§fiu És¡f¤â‹ 

cau« 200 Û vÅš, ïU f¥gšfS¡F« ïilna cŸs bjhiyit¡ fh©f. ( 3  = 1.732).
39.	 45 br.Û cauKŸs X® ïil¡f©l¤â‹ ïU òw Mu§fŸ Kiwna 28 br.Û k‰W« 7 br.Û. vÅš, ïil¡ 

f©l¤â‹ fd msit¡ fh©f. 

40.	 X® cUisÆ‹ ÛJ X® miu¡nfhs« ïizªjthW cŸs xU bgh«ikÆ‹ bkh¤j cau« 25 br.Û. 

MF«. mj‹ É£l« 12 br.Û. vÅš, bgh«ikÆ‹ bkh¤j¥ òw¥gu¥ig¡ fh©f.

41.	 ïu©L gfilfŸ cU£l¥gL»‹wd. »il¡f¥ bgW« Kf kâ¥òfË‹ TLjš (i) 4 -¡F¢ rkkhf (ii) 10 -I 

Él mâfkhf (iii) 13 -I Él¡ Fiwthf ïU¥gj‰fhd Ãfœjfî fh©f.

42.	 rk‹ghL (1 + m2) x2 + 2mcx + c2 – a2 = 0 -‹ _y§fŸ rk« vÅš c2 = a2 (1 + m2) vd ÃWîf.

gFâ - IV
F¿¥ò : mid¤J Édh¡fS¡F« ÉilaË¡fî«.� 2 × 8 = 16
43.	 (m)	�PQ = 4.5 br.Û, ÐR=35° k‰W« c¢á R -ÈUªJ tiua¥g£l eL¡nfh£o‹ Ús« RG = 6 br.Û vd 

mikíkhW DPQR tiuf.

(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 + x – 12 = 0 v‹w rk‹gh£o‹ tiugl« tiuªJ, Ô®É‹ j‹ikia¡ TWf.

(mšyJ)
	 (M)	� y = x2 + 3x – 4 -Æ‹ tiugl« tiuªJ, mjid¥ ga‹gL¤â x2 + 3x – 4 = 0 v‹w rk‹gh£oid¤ 

Ô®¡fî«.


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288  RuhÉ‹ ➠ 10M« tF¥ò - fÂj« ➠ Jiz¤nj®î, br¥l«g® 2021

ÉilfŸ

gFâ - I
1.	 (ï)	 3
2.	 (ï)	 3
3.	 (<)	 11

4.	 (<)	 16
5

2xz
y

5.	 (m)	 ne®¡nfhL

6.	 (m)	 am

7.	 (m)	 1.4 br.Û

8.	 (M)	 ïu©L

9.	 (M)	 25 r.myFfŸ

10.	 (ï)	 2 + 2
11.	 (<)	 60º
12.	 (m)	 12 br.Û

13.	 (ï)	 3p

14.	 (M)	
7

10
gFâ - II

15.	�		   A	 =	 {1, 3, 5} B = {2, 3}
			   n(A)	 =	 3; n(B) = 2
	 ∴ 	 n(A) × n(B)	 =	 3 × 2 = 6� ...(1)
			   A × B	 =	 {(1, 2) (1, 3) (3, 2) (3, 3) (5, 2) (5, 3)}
	 ∴ 		  n(A × B)	 =	 6� ...(2)
	 (1) k‰W« (2) -ÈUªJ »il¥gJ

			   n(A × B)	 =	 n(A) × n(B)
16.	 bfhL¡f¥g£l 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]
17.	 Kjš cW¥ò a = 3; bghJ É¤âahr« 

	 d = 6 – 3 = 3; filá cW¥ò l = 111

	 n = l a
d
−



 +1 vd eh« m¿nth«.

	 n = 
111 3

3
1−



 +  = 37

	 vdnt, ïªj¡ T£L¤ bjhl® tÇirÆš 37 cW¥òfŸ cŸsd.
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