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1 cwîfS« 

rh®òfS«

�� F¤J¡nfh£L¢ nrhjid :

	 tistiuia x›bthU F¤J¡nfhL« mâf g£r« xU òŸËÆš bt£odhš m›tistiu xU 

rh®ãid¡ F¿¡F«.

�� »ilk£l¡nfh£L¢ nrhjid :

	 tistiu x‹W¡bfh‹whd rh®ig¡ F¿¤jhš, tiua¥gL« »ilk£l¡nfhL tistiuia 

mâfg£rkhf xU òŸËÆš k£Lnk bt£L«.

�� neÇaš rk‹ghLfŸ FG¡ F¿Æaš ga‹ghLfS¡F«, m¿Éaš k‰W« bjhÊšE£g¤âš áy 

c£ãÇîfËY« ga‹gL»‹wd.

1

ÃidÉš bfhŸs nt©oa N¤âu§fŸ

m
¤
â
a
ha

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

gÆ‰á 1.1

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

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

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} × 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.

Ô®î.	 B × A =	{(–2, 3), (–2, 4), (0, 3), (0, 4), (3, 3), (3, 4)}
	 	 A	=	 {3, 4), B = { –2, 0, 3} 

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«.

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 Ñœ¡ bfhL¡f¥g£LŸs 

rk‹ghLfis¢ rÇgh®¡f.
	 (i)	 A × (B∪C) =(A × B)∪(A × C)
	 (ii)	 A×(B∩C) = (A × B)∩(A × C)
	 (iii)	 (A∪B) × C = (A×C)∪(B × C)

(i)	 A × (B ∪ C)	 =	 (A × B) ∪ (A × C)
Ô®î.	 	 A	 =	 {x ∈W |x < 2}= {0, 1}
			  B	 =	 {x∈N |1 < x ≤ 4}={2, 3, 4}
			  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) Þ 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«?

	 (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.	 (i)	     A   =   	{1, 2, 3, 7}, B = {3, 0, –1, 7}
		  R1	 =	 {(2, 1), (7, 1)}

	

1
2
3
7

A B

3
0

−1
7

	 (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, Ñœ¡f©lt‰iw¢ rÇgh®¡f.

	 (i)	 (A∩ B) × C = (A × C)∩(B × C) 
	 (ii)	 A× (B − C ) = (A × B) − (A × C)
Ô®î.	                     A	 =	   {1, 2, 3, 4, 5, 6, 7}
			  B	 =	 {2, 3, 5, 7}
			  C	 =	 {2}

	 (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« 

Ô®î.	 B-š 1 v‹w cW¥ò ïšyhjjhš ïJ cwî 

ïšiy

	 (ii)		  R2	 =	{(–1, 1)}
	 	 ïJî« cwî ïšiy. [–1 Ï A, 1 Ï B]
	 (iii)		  R3	 =	{(2, –1), (7, 7), (1, 3)}
	 	 ïJ cwî MF«.

	 (iv)		  R4	 =	{(7, –1), (0, 3), (3, 3), (0, 7)}
	 		 ïJî« cwî ïšiy. [ 0 Ï A]

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. R -¡fhd kâ¥gf¤ijí«, 

å¢rf¤ijí« fh©f.

Ô®î.	 A =	{1, 2, 3, 4, . . . 45}, A×A = {(1,1) (2,2)........
� (45, 45)}

	 R – ‘A -Æ‹ ÛJ X® v©Â‹ t®¡f«’

	 R = {(1, 1), (2, 4), (3, 9), (4, 16), (5, 25), (6, 36)}
	 R Ì (A × A)
 	 R ‹ kâ¥gf« = {1, 2, 3, 4, 5, 6}
	 R ‹ å¢rf« = {1, 4, 9, 16, 25, 36}

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.

Ô®î.	                        x	 =	 {0, 1, 2, 3, 4, 5}
			  y	 =	 x + 3

			  i.e. y	 =	

( )
( )
( )
( )
( )
( )

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

+ =
+ =
+ =
+ =
+ =
+ =































	 Þ 	 y	 =	 {3, 4, 5, 6, 7, 8}
			  R	 =	 {(x, y)}
				   =	 {(0, 3),(1, 4),(2, 5),(3, 6), 

� (4, 7), (5, 8)}
		 ∴R ‹ 	kâ¥gf«	=	 {0, 1, 2, 3, 4, 5}
			  R ‹ å¢rf«	 =	 {3, 4, 5, 6, 7, 8}

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){(x, y)|x = 2y, x ∈ {2, 3, 4, 5}, y ∈ {1, 2, 3, 4}}
			  R	 =	 (x = 2y)
			  2	 =	 2 × 1 = 2
			  4	 =	 2 × 2 = 4
	 (a) m«ò¡F¿ tiugl«

			
2
3
4
5

1
2
3
4

	 (b) tiugl«

1

0x′ x

y

y′
−1

1 2 3 4 5

2

3

4

(2, 1)

(4, 2)

5

	 (c) g£oaš Kiw

	 {(2, 1), (4, 2)}
(ii)		 {(x, y)|y = x + 3, x, y M»ait ïaš v©fŸ <10}
		 x = {1, 2, 3, 4, 5, 6, 7, 8, 9}� R = (y = x + 3)
		 y = {1, 2, 3, 4, 5, 6, 7, 8, 9}
		 R = {(1, 4), (2, 5), (3, 6), (4, 7), (5, 8), (6, 9)}

	 (a) m«ò¡F¿ tiugl«	

	

1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9
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5 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F	 m¤âaha« 1 ➠ cwîfS« rh®òfS«

	 (b) tiugl«.

	

	

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

	 (c) g£oaš Kiw.

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

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

Ã®th»fŸ (E). M»a eh‹F ãÇîfËš 

gÂahs®fŸ cŸsd® A, C, M k‰W« E 
ãÇî gÂahs®fS¡F Câa§fŸ Kiwna 

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

cjÉahs®fŸ; C1, C2, C3, C4 M»nah® 

vG¤j®fŸ; M1, M2, M3 M»nah®fŸ 

nkyhs®fŸ k‰W« E1, E2 M»nah® 

Ã®th»fŸ Mt® x R y v‹w cwÉš x v‹gJ 

y v‹gtU¡F bfhL¡f¥g£l Câa« vÅš R 
v‹w cwit , tÇir¢ nrhofŸ _ykhfî« 

mkò¡F¿ gl« _ ykhî« F¿¥ãLf.

Ô®î.	 	     A – cjÉahs®fŸ	→	 A1, A2, A3, A4, A5
			  C – vG¤j®fŸ	 →	 C1, C2, C3, C4
			  D – nkyhs®fŸ	 →	 M1, M2, M3
			  E – Ã®th»fŸ	 →	 E1, E2

	 tÇir¢ nrho :	
	 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)}

	 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.	 	           f = {(x, y) |x, y ∈ N k‰W« y = 2x}
		  x	 =	{1, 2, 3, . . . }
		  y	 =	{1 × 2, 2 × 2, 3 × 2, 4 × 2, 5 × 2 ...}
		  R	 =	{(1, 2), (2, 4), (3, 6), (4, 8), (5, 10),...}
	 R-‹ kâ¥gf« = {1, 2, 3, 4,...}
	 Jiz kâ¥gf« = {1,2,3,.....}
	 R-‹ å¢rf«= {2, 4, 6, 8, 10,...}
	 M«, ïªj cwî xU rh®ghF«.

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

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

3
4
6
8

1
2
.
.
.

10
17
37
65
.
.
.

X

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

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

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

Ô®î.	 	bfhL¡f¥g£LŸs rh®ò  f : x → x2 – 5x + 6.

(i)		  	 f (–1)	 =	 (–1)2 – 5(–1) + 6 = 1 + 5 + 6 = 12
(ii)			  f (2a)	 =	 (2a)2 – 5(2a) + 6 = 4a2 – 10a + 6
(iii)			  f (2)	 =	 22 – 5(2) + 6 = 4 – 10 + 6 = 0
(iv)			  f (x – 1)	 =	 (x – 1)2 – 5(x – 1) + 6
				   =	 x2 – 2x + 1 – 5x + 5 + 6
				   =	 x2 – 7x + 12

4.	 bfhL¡f¥g£l tiugl¤âš  f(x) -‹ _ykhf  
f (9) = 2 v‹gJ bjËth»wJ.

	
0

10
9
8
7
6
5
4
3
2
1

   1   2   3  4    5  6   7   8   9 10

y = f (x)

	 (i)	� ã‹tU« rh®òfË‹ kâ¥òfis¡ 

fh©f

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

fh©f.

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

	 (i)	 (m)	    f (0) = 9		 (ï) f (2) = 6
			  (M)	 f (7) = 6	 (<) f (10) = 0

	 (ii)	 At x	 =	 9.5, f (x) = 1
	 (iii)	 f(x) -‹ kâ¥gf«

				   	 =	{0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10}
					    =	{x |0 ≤ x ≤ 10, x ∈ R}
		 f(x) -‹ å¢rf«	=	{x|0 ≤ x ≤ 9, x ∈ R}
					    =	{0, 1, 2, 3, 4, 5, 6, 7, 8, 9}

	 (iv)	 f v‹w rh®ãš 6-‹ ÃHš cU 5.

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

x
( + 2) (2)−

 -I¡ fh©f.

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

		
f x f

x
( ) ( )+ −2 2

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

		 \ 
f x f

x
( ) ( )+ −2 2

 = 
2 9 9x

x
+ −

 =
2x
x

 = 2

6.	 xU rh®ò f MdJ f(x) = 2x – 3 vd 

tiuaW¡f¥g£lhš

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

2
 -I¡ fh©f.

	 (ii)	 f (x) = 0. vD«bghGJ, x I¡ fh©f

	 (iii)	 f(x) = x vÅš x I¡ fh©f

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

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

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

		 \ 
f f( ) ( )0 1

2
+

	=	
− −3 1

2
 = 

−4
2

 = –2

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

			  x	 =	
3
2

	 (iii)	 f (x)	 =	 x 
		 ⇒ 	 2x – 3	 =	 x ⇒ 2x – x = 3
			  x	 =	 3
	 (iv)	 f (x)	 =	 f (1 – x)
		  	 2x – 3	 =	 2 (1 – x) – 3
		  	 2x – 3	 =	 2 – 2x – 3
	 	 	  2x + 2x	 =	 2 –3 + 3
		    	 4x	 =	 2

		    	  x	 =	
2

4 2
 

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

7.	 24 br.Û g¡f msîŸs rJu tot¤ 

J©oÈUªJ eh‹F _iyfËY« rk 

msîŸs rJu§fis bt£o gl¤âš 

cŸsthW nkšòw« âwªj xU bg£o 

brŒa¥gL»wJ ïªj¥ bg£oÆ‹ fd msî 

V vÅš V -I x -‹ rh®ghf¡ F¿¥ãLf.

x

x

x24–2x

24–2x

Ô®î.	 	bg£oÆ‹ fd msî	 =	 Ús« × mfy« × 
� cau«

				   =	 l × b × h fz _y§fŸ

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

8.	 f v‹w rh®ò f(x) = 3 − 2x vd 

tiuaW¡f¥gL»wJ. f(x2)= (f(x))2 vÅš 

x -I¡ fh©f.

Ô®î.	 	 f (x)	 =	 3 – 2x
		  f (x2)	 =	 3 – 2x2

		  (f (x))2	 =	 (3 – 2x)2 = 9 – 12x + 4x2

		  f (x2)	 =	 (f (x))2 Þ 3 – 2x2 = 9 – 12x + 4x2

	 6x2 – 12x + 6	 =	 0 [÷ 6]
	 x2 – 2x + 1	 =	 0
	 (x – 1)(x – 1)	 =	 0
		  x	 =	 1, 1

9.	 xU Ékhd« 500 ».Û/kÂ ntf¤âš 

gw¡»wJ. Ékhd« ‘d’ njhiytî brštj‰F 

MF« fhy¤ij  t (kÂÆš) -‹ rh®ghf 

btË¥gL¤Jf.

Ô®î.	  	 ntf«	 =	
flªj öu«

vL¤J¡bfh©l neu«

1

–1	 –1

Þ 	 flªj öu«	=	 ntf« × neu«

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

10.	 m£ltizÆš bg©fË‹ K‹d§iffË‹ 

Ús« k‰W« mjDl‹ bjhl®òila 

cau§fË‹ jftšfŸ tH§f¥g£LŸsd. 

mªj Étu§fË‹ mo¥gilÆš xU khzt®, 

cau« (y) k‰W« K‹d§if Ús« (x) -¡fhd 

cwit y = ax + b vd¡ f©Lão¤jh® ï§F 

a k‰W« b M»ait kh¿ÈfŸ.

K‹d§iffË‹ 

Ús« (br.Û) ‘x’ cau« (m§Fy«) ‘y’

35 56

45 65

50 69.5

55 74

	 (i)	� ïªj cwthdJ rh®ghFkh vd 

MuhŒf.

	 (ii)	 a k‰W« b -I¡ fh©f.

	 (iii)	� K‹d§iffË‹ Ús« 40 br.Û vÅš 

mªj¥ bg©Â‹ cau¤ij¡ fh©f.

	 (iv)	� cau« 53.3 m§Fy« vÅš mªj¥ 

bg©Â‹, K‹d§ifÆ‹ Ús¤ij¡ 

fh©f.

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

� (50, 69.5) (55, 74)}

		 ∴ Mifahš ïªj cwî xU rh®ghF«.

								              x     y
	 (ii) VnjD« ïU tÇir¢ nrhofis  (35, 56)  

  x     y
	 (45, 65) 
	 (1) š ãuâÆl »il¥gJ

				   65 = 45a + b � ....(2)
				   56 = 35a + b	�  ....(3)

	 a = 
9

10
 = 0.9I fÊ¡f 9 = 10a

	 a = 0.9 vd (2) š ãuâÆl »il¥gJ

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

	 Þ 65 = 45 (.9) + b 
	 Þ 65 = 40.5 + b 
	 Þ b = 65 –40.5

	 Þ b = 24.5
	 ∴ a = 0.9, b = 24.5
	 ∴ y = 0.9x + 24.5 � ...(4)

	 (iii)	bfhL¡f¥g£lJ x = 40 , y = ?

	 ∴ (4) → y = 0.9 (40) + 24.5
	 Þ y = 36 + 24.5 
	 Þ y = 60.5 m§Fy«

	 (iv)	� bfhL¡f¥g£lJ	  y	 =	53.3 m§Fy«, x = ?
				   (4) → 53.3	 =	 0.9x + 24.5
		 Þ 		  53.3 – 24.5	 =	 0.9x

				   28.8	 =	 0.9x

				   x	 =	
28 8
0 9

.
.

 = 32 br.Û

	 ∴ y = 53.3 m§Fy« vÅš, x = 32 br.Û

gÆ‰á 1.4

1.	 ÑnH bfhL¡f¥g£l tiugl§fŸ rh®ig¡ 

F¿¡»‹wdth vd¤ Ô®khÅ¡fî« 

ÉilfS¡fhd fhuz¤ijí« bfhL¡fî«.

 (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

Ô®î.	  (i)   (ii)  

(iii)  (iv)

Y

Y′

Y′ Y′

Y′

X′

X′ X′

X′XO

Y

XO

O
O

Y

X X

Y

	 (i)	 �F¤J¡ nfhL tiugl¤âš tistiuia 

ïU òŸËfËš bt£Ltjhš ïJ xU 

rh®ãid¡ F¿¡fhJ.

	 (ii)	� F¤J¡nfhL tistiuia xnu òŸËÆš 

bt£Ltjhš ïJ rh®ghF«.

	 (iii)	� rh®ò ïšiy tistiu F¤J¡nfh£il 

3  òŸËfËš rªâ¡»wJ.

	 (iv)	� tistiu F¤J¡nfh£il xU òŸËÆš 

rªâ¡»wJ.

2.	 f :A → B v‹w rh®ghdJ f (x) = 
x
2
−1 vd 

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

rh®ò f -I ã‹tU« KiwfËš F¿¡f.

	 (i)	 tÇir¢ nrhofË‹ fz«.

	 (ii)	 m£ltiz 

	 (iii)	 m«òF¿ gl«

	 (iv)	 tiugl«

Ô®î.	 	 f : A	 →	 B�

	 A = {2, 4, 6, 10, 12}, B = {0, 1, 2, 4, 5, 9}
		   	 f (x)	 =	

x
2

1− ,	

		   	 f (2)	 =	
2
2

1−  = 0

		   	 f (4)	 =	
4
2

1−  = 1

		   	 f (6)	 =	 6
2

1−  = 2

			  f (10)	 =	
10
2

1−  = 4

			  f (12)	 =	
12
2

1−  = 5

	 (i)	 tÇir¢ nrhofË‹ fd«.

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

x 2 4 6 10 12
f (x) 0 1 2 4 5

	 (iii)	 m«ò¡F¿ gl«

			

2
4
6
10
12

0
1
2
4
5
9

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

	 (iv)	 tiugl«.

1

0 1

−1

−1

2

2

−2

−2

3

(2,0)

(4,1)

(6,2)

(10,4)

(12,5)

3

4

4

5

5

6

  6 7 8 9 10 11 12 13
x′ x

y

y′

3.	 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«.

Ô®î.	 f = {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)}

	 (i)		 m«òF¿ gl«.

1
2
3
4
5

2
3
4

f

	 (ii)	 m£ltiz.

x 1 2 3 4 5
f (x) 2 2 2 3 4

	 (iii)	 tiugl«.

	

1
1 2 3 4 5 60

−1

−1

2

−2

−2

3

4

5

6

x′ x

y

y′

(1, 2)

(2, 2) (3, 2)

(4, 3)

(5, 4)

4.	 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.

Ô®î.	   f : N → N
			  f (x)	 =	 2x – 1
			  N	 =	 {1, 2, 3, 4, 5,...}
			  f (1)	 =	 2(1) – 1 = 1
			  f (2)	 =	 2(2) – 1 = 3
			  f (3)	 =	 2(3) – 1 = 5
			  f (4)	 =	 2(4) – 1 = 7
			  f (5)	 =	 2(5) – 1 = 9

	

1
2
3
4
5

1
3
5
7
9

N(x) N(f (x)f

..
....

	 N -‹ bt›ntW cW¥òfS¡F¤ Jiz 

kâ¥gf¤âš bt›ntW ÃHš cU¡fŸ cŸsd 

vdnt f : N → N X® x‹W¡F x‹whd rh®ghF«

	 å¢R = {1,3,5,7,9,...} 

	 Jiz kâ¥gf« = {1,2,3,....}

	 f -‹ å¢rfkhdJ f -‹ Jiz kâ¥gf¤â‰F 

rkkhf ïšiy. vdnt ïªj rh®ò nkš rh®ò 

mšy.

5.	 f : N → N v‹w rh®ò f (m) = m2 + m  + 3 vd 

tiuaW¡f¥g£lhš mJ x‹W¡F x‹whd 

rh®ò vd¡ fh£Lf.

Ô®î.	 	 f : N	 →	 N
			  f (m)	 =	 m2 + m + 3
			  N	 =	 {1, 2, 3, 4, 5, . . .}, m ∈ N
			  f (m)	 =	 m2 + m + 3
			  f (1)	 =	 12 + 1 + 3 = 5
			  f (2)	 =	 22 + 2 + 3 = 9
			  f (3)	 =	 32 + 3 + 3 = 15
			  f (4)	 =	 42 + 4 + 3 = 23
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10  RuhÉ‹ ➠ 10M« tF¥ò - fz¡F	 m¤âaha« 1 ➠ cwîfS« rh®òfS« 

1
2
3
4

5
9
15
23

N N
fX f (x)

		 X-‹ bt›ntW cW¥òfS¡F¤ Jiz 

kâ¥gf¤âš bt›ntW ÃHš cU¡fŸ cŸsd. 

vdnt  f : N → N X® x‹W¡F x‹whd rh®ghF«.

6.	 A ={1, 2, 3, 4} k‰W« B = N v‹f. nkY« f : A→ B 
MdJ f(x) = x3 vd tiuaW¡f¥gL»wJ vÅš,

	 (i)	 f -‹ å¢rf¤ij¡ fh©f.

	 (ii)	 f v›tif rh®ò vd¡ fh©f

Ô®î.	 	 A	 =	{1, 2, 3, 4}
			  B	 =	 N
	 	f : A → B, f (x) = x3

	 (i)	 f (1)	 =	 13 = 1
			  f (2)	 =	 23 = 8
			  f (3)	 =	 33 = 27
			  f (4)	 =	 43 = 64
	 (ii)		 f-‹ å¢rf« = {1, 8, 27, 64,......}
	 (iii)		 x‹W¡bfh‹W k‰W« cŸneh¡»a rh®ò

7.	 ÑnH bfhL¡f¥g£l x›bthU rh®ò« 

ïUòw¢ rh®gh, ïšiyah? c‹ Éil¡fhd 

fhuz¤ij¡ TWf.

	 (i)	 f : R → R MdJ f(x) = 2x + 1
	 (ii)	 f : R → R MdJ f(x) = 3 – 4x2

Ô®î.	 (i)      f : R	 → R
		  	  f (x)	 =	 2x + 1
			  f (1)	 =	 2(1) + 1 = 3
		  	  f (2)	 =	 2(2) + 1 = 5
			  f (–1)	 =	 2(–1) + 1 = –1
		   	 f (0)	 =	 2(0) + 1 = 1
	 ïJ xU ïUòw¢ rh®ò. R-‹ bt›ntW 

cW¥òfS¡F Jiz kâ¥gf¤âš bt›ntW 

ÃHš cU¡fŸ cŸsd. Jiz kâ¥gf¤âš 

cŸs x›bthU cW¥ã‰F« K‹ cU cŸsJ.

	 (ii)	 f : R	 →	R; f (x) = 3 – 4x2

		   	 f (1)	 =	 3 – 4(12) = 3 – 4 = –1
		   	 f (2)	 =	 3 – 4(22) = 3 – 16 = –13
			  f (–1)	 =	 3 – 4(–1)2 = 3 – 4 = –1
	 x‹W¡bfh‹W ïšyhjjhš ïUòw¢ rh®ò 

ïšiy. 

8.	 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.

Ô®î.	     A = {–1, 1}, B = {0, 2}
			  f : A 	 →	B,  f (x) = ax + b
			  f (–1)	 =	 a(–1) + b = –a + b
			  f (1)	 =	 a(1) + b = a + b
	 f(x) nkš rh®ò Mjyhš, f (–1) = 0
			  Þ – a + b	 =	 0 � ...(1)
			  k‰W« f(1)	 =	 2
			  a + b	 =	 2 � ...(2)
			  – a + b	 =	0
			  a + b	 =	 2
			  2b	 =	 2
			  b	 =	 1
	 ∴ (2) Þ a  + 1 = 2
			  a	 =	 2 – 1
			  a	 =	 1
		 ∴	a = 1, b = 1

		

−1
  1

0
2

fA B

�

9.	 f v‹w rh®ghdJ f (x) = 
x x

x
x x

+ 2 if 1
2 if 1 1

1 if 3 1

>
− ≤ ≤

− − < < −









 

vd tiuaW¡f¥g£lhš

	 (i)	 f(3) 		 (ii)	 f(0) 
	 (iii)	 f(−1.5) 	 (iv)	 f (2) + f(−2)
	 M»at‰¿‹ kâ¥òfis¡ fh©f.

Ô®î.	 (i)	 f (3) Þ f (x) = x + 2 Þ 3 + 2 = 5
	 (ii)	 f (0)	Þ	2
	 (iii)	 f (–1.5)	 =	 x – 1
				   =	 –1.5 – 1 = –2.5
	 (iv)	 f (2) + f (–2)
			  f (2)	 =	 2 + 2 = 4 � [ f(x) = x + 2]
			  f (–2)	 =	 –2 – 1 = –3 �[ f(x) = x – 1]
			  f (2) + f (–2)	 =	 4 – 3 = 1
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11 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F	 m¤âaha« 1 ➠ cwîfS« rh®òfS«

10.	 f : [−5, 9]→ R v‹w rh®ghdJ ã‹tUkhW 

tiuaW¡f¥gL»wJ.

	 f (x) = 
6 + 1 if 5 2

5 1 if 2 6
3 4 if 6 9

2

x x

x x
x x

− ≤ <

− ≤ <
− ≤ ≤









 

vd tiuaW¡f¥gL»wJ vÅš 

ã‹tUtdt‰iw¡ fh©f.

	 (i)      f(−3) + f(2) 	 (ii)	 f (7) – f(1) 

	 (iii)	 2f(4) + f(8) 	 (iv)	 2 2 6
4 2

f f
f f

( ) ( )
( ) ( )

− −
+ −

Ô®î.	  	 f : [–5, 9] → R

	 (i)	 f(−3) + f(2)
			  f (–3)	 =	 6x + 1= 6(–3) + 1 = –17
		   	 f (2)	 =	 5x2 – 1 = 5(22) – 1 = 19
			  \ f (–3) + f (2)	 =	 –17 + 19 = 2

	 (ii)	 f (7) – f(1) 
			  f (7)	 =	 3x – 4 = 3(7) – 4 = 17
			  f (1)	 =	 6x + 1 = 6(1) + 1 = 7
			  f (7) – f (1)	 =	 17 – 7 = 10

	 (iii)		 2f (4) + f (8)
			  f (4)	 =	 5x2 – 1 = 5 × 42 – 1 = 79
			  f (8)	 =	 3x – 4 = 3 × 8 – 4 = 20
			  ∴ 2f (4) + f (8)	 =	 2 × 79 + 20 = 178
	

(iv)	 2 2 6
4 2

f f
f f

( ) ( )
( ) ( )

− −
+ −

			  f (–2)	 =	 6x + 1 = 6(–2) + 1 = –11
			  f (6)	 =	 3x – 4 = 3(6) – 4 = 14
			  f (4)	 =	 5x2 – 1 = 5(42) – 1 = 79
			  f (–2)	 =	 6x + 1 = 6(–2) + 1 = –11

			

2 2 6
4 2

f f
f f

( ) ( )
( ) ( )

− −
+ − 	 =	

2 11 14
79 11
( )

( )
− −

+ −  
= 

− −22 14
68

				   =	
−36
68

 = 
−9
17

11.	 òÉp®¥ò ÉirÆ‹ fhuzkhf t ÉdhofËš 

xU bghUŸ fl¡F« öukhdJ  

S(t) = 
1
2

gt 2 + at + b vd¡ bfhL¡f¥g£LŸsJ, 

ï§F a, b M»ait kh¿ÈfŸ. (g MdJ 

òÉ<®¥ò ÉirÆ‹ fhuzkhf V‰gL« 

KL¡f«), S (t) MdJ x‹W¡bfh‹whd 

rh®ghFkh vd MuhŒf.

Ô®î.	 	  S(t)	 =	
1
2

gt2 + at + b

	  t = 1, 2, 3, . . ., behofŸ v‹f.

			  S(1)	 =	
1
2 g(12) + a(1) + b= 

1
2

g + a + b

			  S(2)	 =	
1
2

g(22) + a(2) + b

				   =	2g + 2a + b
	 ∴ bt›ntW t -‹ kâ¥òfS¡F bttntW 

ÃHš cU¡fŸ cŸsd. å¢rf¤â‹ x›bthU 

cW¥ã‰F« K‹ cU¡fŸ cŸsJ. vdnt ïJ 

x‹W¡F x‹whd rh®ghF«.

12.	 t v‹w rh®ghdJ bršáaÌš (C) cŸs 

bt¥gÃiyiaí«, ghu‹ë£oš (F) cŸs 

bt¥gÃiyiaí« ïiz¡F« rh®ghF«. 

nkY« mJ t(C)= F vd tiuaW¡f¥g£lhš 

(ï§F F = 
9
5
C +32) . 

	 (i)	 t(0)		  (ii)	 t(28)	 (iii)	 t(–10)
	 (iv)	� t(C) = 212 Mf ïU¡F« nghJ C-‹ 

kâ¥ò 

	 (v)	� bršáa° kâ¥ò« ghu‹ë£ kâ¥ò« 

rkkhf ïU¡F« bghGJ bt¥gÃiy 

M»at‰iw¡ f©l¿f.

Ô®î.	 (i)	 t(0)	 =	 F

		  			   F	 =	
9
5

(C)+ 32 = 
9
5 (0) + 32 = 32°F

	 (ii)	 t(28)	 =	 F = 9
5

(28) + 32 = 
252
5

 + 32

				   =	 50.4 + 32 = 82.4°F

	 (iii)	 t(–10)	 =	 F = 
9
5

(–10) + 32 = 14°F

	 (iv)	 t(C)	 =	 212

			 i.e
9
5

(C) + 32	 =	 212 Þ 
9
5

 C = 212 – 32 = 180

			
9
5

C	 =	 180 Þ C = 
180 5

9

20
´

 = 100°C

			  C	 =	 100°C.

	 (v)	 ï§F C	 =	 F

	 ⇒	
9
5

C + 32	 =	 C
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			  32	 =	 C – 
9
5

 C

			  32	 =	 C 1 9
5

-æ
è
ç

ö
ø
÷

			  32	 =	 C
5 9

5
-æ

è
ç

ö
ø
÷

			  32	 =	 C -æ
è
ç

ö
ø
÷

4
5

			  C	 =	 32 5
4

8
´

-

			  C	 =	 – 40°.

gÆ‰á 1.5

1.	 ÑnH bfhL¡f¥g£LŸs  f k‰W« g vD« 

rh®òfis ga‹gL¤â fog k‰W« gof -I¡ 

fh©f. fog = gof v‹gJ rÇah nrhâ¡f.
	 (i)	 f(x) = x − 6, g(x) = x2

	 (ii)	 f (x) = 
2
x

, g(x) = 2x2 − 1

	 (iii)	 f (x) = 
x + 6

3
g(x) = 3 − x

	 (iv)	 f(x) = 3 + x, g(x) = x − 4
	 (v)	 f(x) = 4x2 − 1, g(x) = 1 + x
Ô®î.	

	 (i)		  f(x) = x − 6, g(x) = x2

			  fog(x)	 =	 f(g(x)) = f(x2) = x2 – 6� ...(1)
			  gof (x)	 =	 g(f(x)) = g(x – 6) = (x – 6)2�
				   =	 x2 + 36 – 12x = x2 – 12x + 36

� ...(2)
			  (1) ≠ (2)	
			  ∴ fog(x)	 ≠	 gof (x)

	 (ii)	 f (x)	 =	
2
x

, g(x) = 2x2 − 1

			  fog(x)	 =	 f (g(x)) = f (2x2 – 1)

				   =	 2
2 12x −

� ...(1)

			  gof(x)	 =	 g(f(x)) = g 2
x







 = 2 2 1
2

x






−

				   =	 2 4 12x






− = 8 12x
− � ...(2)

		 (1) ≠ (2)
			  ∴ fog(x)	 ≠	 gof(x)

	 	(iii)	 f (x)	 =	
x + 6

3
, g(x) = 3 − x

			  fog(x)	 =	 f(g(x)) = f(3 – x) = 
3 6

3
− +x

				   =	
9

3
− x

� ...(1)

			  gof (x)	 =	 g(f(x)) 

				   =	 g x +





6
3

 = 3 6
3

− +x

				   =	
9 6

3
- -x

 = 
3

3
− x � ...(2)

		 (1) ≠ (2)
			  fog(x)	 ≠	 gof (x) 

	 (iv)	 f(x)	 =	 3 + x, g(x) = x − 4

	  	 fog(x)	 =	 f (g(x)) = f (x – 4) = 3 + x – 4
				   =	 x – 1� ...(1)
			  gof(x)	 =	 g (f(x)) = g (3 + x) = 3 + x – 4
				   =	 x – 1� ...(2)
			  ï§F fog(x)	 =	 gof(x)

	 (v)	 f(x)	 =	 4x2 − 1, g(x) = 1 + x
			  fog(x)	 =	 f (g(x)) = f (1 + x) = 4(1 + x)2 

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

� 8x – 1
				   =	 4x2 + 8x + 3� ...(1)
			  gof(x)	 =	 g (f(x)) = g (4x2 – 1)
				   =	 1 + 4x2 – 1 = 4x2� ...(2)
		 (1) ≠ (2)
			   \  fog(x)	 ≠	 gof (x)
2.	 fog = gof vÅš k -‹ kâ¥ig¡ fh©f.
	 (i)	 f(x) = 3x + 2, g(x) = 6x − k
	 (ii)	 f(x) = 2x − k, g(x) = 4x + 5
	 (i)      f(x) = 3x + 2, g(x) = 6x – k
Ô®î.	 (i)	f(x) = 3x + 2, g(x) = 6x − k
			  fog(x)	 =	 f(g(x)) = f(6x – k) = 3(6x – k) + 2
				   =	18x – 3k + 2� ...(1)
			  gof (x)	 =	g(f(x)) = g(3x + 2) = 6(3x + 2) – k
				   =	18x + 12 – k� ...(2)
		 (1) = (2)
⇒	 18 3 2x k− + 	=	 18 12x k+ −
			  2k	 =	–10
			  k	 =	–5
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13 RuhÉ‹ ➠ 10M« tF¥ò - fz¡F	 m¤âaha« 1 ➠ cwîfS« rh®òfS«

	 (ii)	 f (x)	 =	2x – k, g(x) = 4x + 5
			  fog(x)	 =	 f(g(x)) = f(4x + 5) = 2(4x + 5) – k
				   =	8x + 10 – k� ...(1)
			  gof (x)	 =	g(f(x)) = g(2x – k) = 4(2x – k) + 5
				   =	8x – 4k + 5� ...(2)

		 (1) = (2) 

	 ⇒	8 10x k+ − 	 =	 8 4 5x k− +
			  3k	 =	–5

			  k	 =	
−5
3

3.	 f(x) = 2x − 1, g(x) = 
x + 1

2
, vÅš fog = gof = x 

vd¡ fh£Lf.

Ô®î.	

		  f (x)	 =	 2x – 1, g(x) = x +1
2

, 

			  fog	 =	 gof = x
			

fog(x)	 =	 f (g(x))= f x +





1
2

			  	 =	 2 1
2

1x +





− = x� ...(1)

			  gof(x)	 =	 g (f(x)) 

				   =	 g(2x – 1) = 
2 1 1

2
x − +

				   =	 2
2
x  = x� ...(2)

		 (1) = (2)
			  fog	 =	 gof = x
	 vdnt Ã%ã¡f¥g£lJ.

4.	 (i)	 f (x) = x2 − 1, g(x) = x − 2 k‰W«  
gof(a) = 1 vÅš, a -I¡ fh©f.

	 (ii)	 f(k)=2k −1 k‰W« fof(k) = 5 vÅš, k -I¡ 

fh©f.	
Ô®î.	

(i)			  f (x)	 =	 x2 – 1, g(x) = x – 2
bfhL¡f¥g£lJ 	gof (a)	 =	 1
			  gof (x)	 =	 g( f (x)) 
				   = 	 g(x2 – 1) = x2 – 1 – 2 
				   =	 x2 – 3
		 gof(a) Þ a2 – 3 = 	1 Þ a2 = 4
			  a	 =	 ± 2
	 (ii)	 f (k)	 =	 2k – 1
		  	 fo f (k)	 =	 5
			  f (f (k))	 =	 f (2k – 1) = 5
		   Þ 	2(2k  –1) – 1 	 =	 5
			  4k – 2 – 1	 =	 5 Þ 4k = 8	 ⇒ k = 2

5.	 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.	

Ô®î.	                  f(x)	 =	  2x + 1
			  g(x)	 =	 x2

			  fog(x)	 =	 f(g(x)) = f(x2) = 2x2 + 1 
			  gof(x)	 =	 g(f(x)) = g(2x + 1) = (2x + 1)2

				   =	 4x2 + 4x + 1
	 fog -Æ‹ å¢rf«

			  {y/y	 =	 2x2 + 1, x ∈ N}
		 gof -‹ å¢rf«

			  {y/y	 =	 (2x + 1)2, x ∈ N}.

6.	 f (x) = x2 − 1 vÅš (i) f o f, (ii) f o f o f -I¡ 

fh©f.

Ô®î.	 (i)	 f (x)	 =	 x2 – 1	
	 		  fof (x)	 =	 f (f(x)) = f(x2 – 1)
				    =	 (x2 – 1)2 – 1;  
				    =	 x4 – 2x2 + 1 – 1
				    =	 x4 – 2x2

	 (ii)		  fofof	 =	 f o f (f(x))
				    =	 f o f (x4 – 2x2)
				    =	 f(f(x4 – 2x2))
				    =	 (x4 –2x2)2 – 1
				    =	 x8 – 4x6 + 4x4 – 1
7.	 f : R → R k‰W« g : R → R MdJ Kiwna  

f(x) = x5, g(x) = x4 vd tiuaW¡f¥g£lhš f, 
g M»ait x‹W¡F x‹whdjh k‰W« fog 
x‹W¡F x‹whd rh®ghFkh vd MuhŒf?

Ô®î.	 		 f (x)   =  x5

			  g(x)	 =	 x4

		  	 fog	 =	 fog(x) = f (g(x)) = f (x4)
				   =	 (x4)5 = x20

	 	f x‹W¡bfh‹whdJ, g x‹W¡bfh‹whdJ 

mšy

			   g(1)	 =	 14 = 1
			  g (–1)	 =	 (–1)4 = 1
	 bt›ntW cW¥òfŸ xnu ÃHš cU¡fis 

bfh©oU¡»‹wd.

          fog x‹W¡bfh‹whdJ mšy. 
�  [ fog (1) = fog (–1) = 1]

This is only for Sample Materials 
for Full Book order online and available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

 



www.su
ra

bo
ok

s.c
om

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

8.	 bfhL¡f¥g£l f(x), g(x), h (x) M»at‰iw¡ 

bfh©L  (fog)oh = fo(goh) vd¡ fh£Lf.
	 (i)	 f(x) = x −1, g(x) = 3x + 1 k‰W« h(x) = x2

	 (ii)	 f(x) = x2, g(x) = 2x k‰W« h(x) = x + 4
	 (iii)	 f(x) = x − 4, g(x) = x2 k‰W« h(x) = 3x − 5

(i)  f(x) = x −1, g(x) = 3x + 1 and h(x) = x2	

Ô®î.	 	                    f (x) = x – 1
		  	 g(x)	 =	 3x + 1
			  h(x)	 =	 x2

			  (fog)oh	 =	 fo(goh)
		  	 LHS	 =	 (fog)oh
			  fog	 =	 f(g(x)) = f(3x + 1) 
				   =	 3x + 1–1 = 3x
			  (fog)oh	 =	 (fog)(h(x)) = (fog)(x2) = 3x2

� ...(1)
		  	 RHS	 =	 fo(goh)
		  	 goh	 =	 g(h(x)) = g(x2) = 3x2 + 1
			  fo(goh)	 =	 f(3x2 + 1) = 3x2 + 1 – 1= 3x2

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

	 (ii)	 f(x)	 =	 x2, g(x) = 2x, h(x) = x + 4
			  (fog)oh	 =	 fo(goh)
			  LHS	 =	 (fog)oh
			  fog	 =	 f(g(x)) = f(2x) = (2x)2 = 4x2

			  (fog)oh	 =	 (fog) h(x) = (fog) (x + 4)
				   =	 4(x + 4)2 = 4(x2 + 8x + 16) 
				   =	 4x2 + 32x + 64� ...(1)
			  RHS	 =	 fo(goh)
			  goh	 =	 g(h(x)) = g(x + 4)
				   =	 2(x + 4) = (2x + 8)
			  fo(goh)	 =	 f(goh) = f (2x + 8) = (2x + 8)2

				   =	 4x2 + 32x + 64� ...(2)
		 (1) = (2)
			  LHS	 =	 RHS
		  	 ∴ (fog)oh	 =	 fo(goh) 
	 vdnt Ã%ã¡f¥g£lJ

	 (iii)	 f (x)	 = x – 4, g(x) = x2, h(x) = 3x – 5
			  (fog)oh	 =	 fo(goh)
			  LHS	 =	 (fog)oh
			  fog	 =	 f(g(x)) = f(x2) = x2 – 4
			  (fog)oh	 =	 (fog)(3x – 5) = (3x – 5)2 – 4 
				   =	 9x2 – 30x + 25 – 4
				   =	 9x2 – 30x + 21� ...(1)

			  ∴ RHS	 =	 fo(goh)
			  (goh)	 =	 g(h(x)) = g(3x – 5) = (3x – 5)2

				   =	 9x2 – 30x + 25
			  fo(goh)	 =	 f(9x2 – 30x + 25) 
				   =	 9x2 – 30x + 25 – 4
				   =	 9x2 – 30x + 21� ...(2)
	 (1) = (2)
			  LHS	 =	 RHS
			  ∴ (fog)oh	 =	 fo(goh)
	 vdnt Ã%ã¡f¥g£lJ.

9.	 f ={(−1, 3),(0, −1),(2, −9)} MdJ Z -ÈUªJ 

Z - ¡fhd xU neÇa rh®ò vÅš,  f(x) -I¡ 

fh©f.
Ô®î.	 f = {(–1, 3), (0, –1), (2, –9)
	 f (x) = (ax) + b  � ...(1)
MdJ Z -ÈUªJ Z -¡fhd xU neÇa rh®ò vÅš

			  \ f (–1)	 =	 3
			  f (0)	 =	 –1
			  f (2)	 =	 –9
			  f (x)	 =	 ax + b
		  	 f (–1)	 =	 –a + b = 3
			  f (0)	 =	 b = –1
		   	 –a – 1	 =	 3 �[ b = –1 vd 2 š ãuâÆl]
			  –a	 =	 4
			  a	 =	 –4
		 ∴	 f (x)	 =	 – 4x – 1� [(1) ÈUªJ]

10.	 xU Ä‹R‰W¡ nfh£gh£o‹go, C(t) v‹w 

neÇa R‰W, C(at1 + bt1) = aC(t1) + bC(t2) -I 

ó®¤â brŒ»wJ. nkY« ï§F a, b M»ait 

kh¿ÈfŸ vÅš,  C(t) = 3t MdJ xU neÇa 

R‰W vd¡ fh£Lf.

Ô®î.	 bfhL¡f¥g£lJ C(t) = 3t. 
	 C(at1)	 =	 3a(t1)
	 C(bt2)	 =	 3b(t2)
	 C(at1 + bt2)	 =	 3[at1 + bt2] = 3at1 + 3bt2

		  =	 a(3t1) + b(3t2) = a[C(t1) + b(Ct2)]
	 \ Ä‹R‰W¡ nfh£gh£o‹go xU neÇa R‰W 

ó®¤âail»wJ.

	 C(t) = 3t MdJ xU neÇa R‰W MF«.
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gÆ‰á 1.6

gyîŸ bjÇî Édh¡fŸ.

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

	 (1)	 1	 (2)	 2	 (3)	 3	 (4)	 6
� [Éil. (3)  3]
F¿¥ò : 	 If n(A × B)	 =	 6 vÅš,

			  A	 =	 {1, 1}, n(A) = 2
			  n(B)	 =	 3
2.	 A={a, b, p}, B = {2, 3}, C = {p, q, r, s} vÅš, 

n[(A∪C) × B] MdJ

	 (1)	 8 	 (2)	 20 	 (3)	 12	 (4)	 16
� [Éil. (3)  12]
F¿¥ò : 	 A	 =	{a, b, p}, B = {2, 3}, 

	 C	 =	{p, q, r, s}
	 n (A È C) × B
	 A È C	 =	{a, b, p, q, r, s}
	 (A È C) × B	 =	{�(a, 2), (a, 3), (b, 2), (b, 3), (p, 2),  

(p, 3), (q, 2), (q, 3), (r, 2), (r, 3),  
(s, 2), (s, 3}

	 n [(A È C) × B]	 =	12

3.	 A = {1, 2}, B = {1, 2, 3, 4}, C = {5, 6} k‰W« 
D = {5, 6, 7, 8} vÅš ÑnH bfhL¡f¥g£itfËš 

vJ rÇahd T‰W?

	 (1)	 (A × C) ⊂ (B × D)
	 (2)	 (B × D) ⊂ (A × C)
	 (3)	 (A × B) ⊂ (A × D)	
	 (4)	 (D × A) ⊂ (B × A)
� [Éil. (1)  (A × C) ⊂ (B × D)]
F¿¥ò : 	 A	 =	{1, 2}, B = {1, 2, 3, 4}, 

			  C	 =	{5, 6}, D = {5, 6, 7, 8}

			  A × C	 =	{(1, 5), (1, 6), (2, 5), (2, 6)}
			  B × D	 =	{�(1, 5), (1, 6), (1, 7), (1, 8), (2, 5), (2, 6),  

(2, 7), (2, 8), (3, 5), (3, 6), (3, 7), 
(3, 8)}

	 \ (A × C) Ì B × D  v‹gJ rÇ.

4.	 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

	 (1)	 3	 (2)	 2	 (3)	 4	 (4)	 8
� [Éil. (2)  2]

F¿¥ò : 	 n(A)	 =	5
			  n(B)	 =	x
			  n(A × B)	 =	1024 = 210

			  25x	 = 210

			  Þ 5x	 =	10
			  Þ x	 =	2
5.	 R= {(x, x2) |x MdJ 13 -I Él¡ Fiwthd 

gfh v©fŸ} v‹w cwÉ‹ å¢rfkhdJ 
	 (1)	 {2,3,5,7}		  (2)	 {2,3,5,7,11}
	 (3)	 {4,9,25,49,121}	 (4)	 {1,4,9,25,49,121}
� [Éil. (3)  {4, 9, 25, 49, 121}]
F¿¥ò :

	 R = {(x, x2)/x x® gfh v© <13}
	 2, 3, 5, 7, 11 v‹w v©fË‹ t®¡f«

	 {4, 9, 25, 49, 121}

6.	 (a +2,4) k‰W« (5, 2a + b) M»a tÇir¢ 

nrhofŸ rk« vÅš, (a,b) v‹gJ

	 (1)	 (2, –2)			  (2)	 (5,1)
	 (3)	 (2,3)			   (4)	 (3, –2)
� [Éil. (4)  (3, –2)]
F¿¥ò :  (a + 2, 4), (5, 2a + b)
		  	 a + 2	 =	 5
			  a	 =	 3
			  2a + b	 =	 4
		   	 6 + b	 =	 4
			  b	 =	 –2
7.	 n(A) = m k‰W« n(B) = n v‹f. A-ÈUªJ  

B-¡F tiuaW¡f¥g£l bt‰W fzÄšyhj 

cwîfË‹ bkh¤j v©Â¡if.

	 (1)	 mn 	 (2)	 nm 	 (3)	 2mn –1	 (4)	 2mn

� [Éil. (4)  2mn]
F¿¥ò : 	 n(A)	 =	 m,
			  n(B)	 =	 n
			  n(A × B)	 =	 2mn

8.	 {(a,8),(6,b)}MdJ xU rkÅ¢ rh®ò vÅš a 
k‰w« b kâ¥òfshtd Kiwna

	 (1)	 (8,6)	 (2)	 (8,8)	 (3)	 (6,8)	 (4)	 (6,6)
� [Éil. (1)  (8,6)]
F¿¥ò : {(a, 8), (6, b)}
			  a	 =	 8
			  b	 =	 6
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9.	 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

	 (1)	 gyt‰¿ÈUªJ x‹W¡fhd rh®ò

	 (2)	 rkÅ¢ rh®ò

	 (3)	 x‹W¡bfh‹whd rh®ò

	 (4)	 c£rh®ò

� [Éil. (3)  x‹W¡bfh‹whd rh®ò]
F¿¥ò :     A = {1, 2, 3, 4), B = {4, 8, 9, 10}

		

1
2
3
4

4
8
9

10

10.	 f(x) = 2x2 k‰W« g (x) = 
1

3x
, vÅš fog MdJ

	 (1)	
3

2 2x
	 (2)	

2
3 2x

	(3)	
2

9 2x
	 (4)	

1
6 2x

� [Éil. (3) 
2

9 2x
]

F¿¥ò : 	 f(x)	 =	 2x2

			  g(x)	 =	
1
3x

			  fog	 =	 f(g(x)) = f  1
3x







 =
 
2 1

3

2

x






				   =	 2 × 
1

9 2x  
= 

2
9 2x

11.	 f : A → B MdJ ïUòw¢ rh®ò k‰W«  

n(B) = 7 vÅš, n(A) MdJ

	 (1)	 7	 (2)	 49	 (3)	 1	 (4)	 14
� [Éil. (1) 7]
F¿¥ò : 	  xU ïUòw¢ rh®ò¡F, n(A) = n(B)
	 Þ 	 n(A)	 =	 7

12.	 f k‰W« g v‹w ïu©L rh®òfS«  
f = {(0, 1), (2, 0), (3, −4), (4, 2), (5, 7)}  
g = {(0, 2),(1, 0), (2, 4), (−4, 2), (7,0)} vd¡ 

bfhL¡f¥g£lhš fog -‹ å¢rfkhdJ

	 (1)	 {0,2,3,4,5}		 (2)	 {–4,1,0,2,7}
	 (3)	 {1,2,3,4,5}		 (4)	 {0,1,2}
� [Éil. (4) {0, 1, 2}]
F¿¥ò : 	 gof	 =	 g(f (x)) 
		             fog	 =	 f (g (x))
	       = {(0, 2),(1, 0),(2, 4),(–4, 2),(7,0)}
	 fog -‹ å¢rf«	 =	 {0, 1, 2}

13.	 f(x)= 1 2+ x  vÅš

	 (1)	 f(xy) = f (x).f(y)	 (2)	 f(xy) ≥ f(x).f(y)
	 (3)	 f(xy) ≤ f(x).f(y)	 (4)	 ït‰¿š VJÄšiy

� [Éil. (3) f(xy) ≤ f(x).f(y)]

F¿¥ò : 	  1 1 12 2 2 2+ £ +( ) +( )x y x y
	 Þ f(xy) 7 f(x) . f(y)

14.	 g = {(1, 1),(2, 3),(3, 5),(4, 7)} v‹w rh®ghdJ 
g(x) = αx + b vd¡ bfhL¡f¥g£lhš a and b 
-É‹ kâ¥ghdJ

	 (1)	 (–1, 2)			  (2)	 (2, –1)
	 (3)	 (–1, –2)		  (4)	 (1,2)
� [Éil. (2) (2, –1)]
F¿¥ò : 	 g(x)	 =	 αx + β
			  α	 =	 2
			  β	 =	 –1
			  g(x)	 =	 2x – 1
			  g(1)	 =	 2(1) – 1 = 1
			  g(2)	 =	 2(2) – 1 = 3
			  g(3)	 =	 2(3) – 1 = 5
			  g(4)	 =	 2(4) – 1 = 7

15.	 f(x) = (x + 1)3 − (x − 1)3 F¿¥ãL« rh®ghdJ

	 (1)	 neÇa rh®ò		 (2)	 xU fd¢ rh®ò

	 (3)	 jiyÑœ¢ rh®ò	 (4)	 ïUgo¢ rh®ò

� [Éil. (4) ïUgo¢ rh®ò]
F¿¥ò : 	        f(x) = (x + 1)3 – (x – 1)3

		                    	= x3 + 3x2 + 3x + 1 – [x3 – 3x2 + 3x – 1]
	 = x x x x x x3 2 3 23 3 1 3 3 1+ + + − + − + = 6x2 + 2
	 ïJ xU ïUgo¢ rk‹ghL

myF¥ gÆ‰á - 1 

1.	 (x2− 3x, y2 + 4y) k‰W« (–2,5) M»a tÇir¢ 

nrhofŸ rk« vÅš  x k‰W« y -I¡ fh©f.
Ô®î.	 (x2 – 3x, y2 + 4y)	=	(–2, 5)
			  x2 – 3x	 =	–2
			  x2 – 3x + 2	 =	0
			  (x – 2)(x – 1)	 =	0
		  	 x	 =	2, 1
		  	 y2 + 4y	 =	5
			  y2 + 4y – 5	 =	0
			  (y + 5)(y – 1)	 =	0
			  y	 =	–5, 1

2

–2	 –1

–5

+5	 –1
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2.	 A×A fh®Oáa‹ bgU¡fšgyÅ‹, 9 
cW¥òfËš, cW¥òfŸ (–1, 0) k‰W« (0,1) 
-í« ïU¡»wJ  vÅš,  A -Æš cŸs 

cW¥òfis¡ fh©f. k‰W« A×A-‹ 

ÛjKŸs cW¥òfis¡ fh©f.
Ô®î.	

		  A	 =	 {–1, 0, 1}, B = {1, 0, –1}
		  A × B	 =	 {�(–1,1), (–1,0), (–1,–1),(0, 1), 

(0, 0), (0, –1), (1, 1), (1, 0),  
(1, –1)}

3.	 f (x ) = x x− ≥
<












1 1

4 1x
vd¡ bfhL¡f¥g£lhš,

	 (i)    f(0) 		  (ii) f(3) 
	 (iii) �f(a + 1) (a > 0 vd¡ bfhL¡f¥g£LŸsJ) 

M»at‰iw¡ fh©f.

Ô®î.	

	 (i)	 f (0)	 =	4
	 (ii)	 f (3)	 =	 3 1−  = 2
	 (iii)	 f (a + 1)	 =	 a + −1 1  = a

4.	 A = {9,10,11,12,13,14,15,16,17} v‹f. k‰W« 

f : A→ N MdJ f(n)= n -‹ mâfg£r¥ gfh 

fhuÂ (n∈A) vd tiuaW¡f¥g£lhš. f -‹ 

tÇir¢ nrhofË‹ fz¤ij vGJf k‰W« 

f -‹ å¢rf¤ij¡ fh©f.

Ô®î.			  A	 =	 {9, 10, 11, 12, 13, 14, 15, 16, 17}
			  f : A → N
		 f (n)	 =	n ∈ A ‹ mâfg£r gfh fhuÂ

			  f	 =	{�(9, 3), (10, 5), (11, 11), (12, 3), (13, 13), 
(14, 7), (15, 5), (16, 2), (17, 17)}

			  å¢rf«	 =	 {3, 5, 11, 13,7, 2, 17}

				   =	 {2, 3, 5, 7, 11, 13, 17}

5.	 f(x) = 1 + 1 1 2− − x v‹w rh®ã‹ 

kâ¥gf¤ij¡ fh©f.

Ô®î.	

			  f (x)	 =	 1 1 1 2+ − − x
	 f (x) ‹ kâ¥gf« 	=	{–1, 0, 1}

		 (x2 = 1, –1, 0, vÅš 1 2− x  Äif v© mšyJ 
0 MF«).

6.	 f(x)= x2 , g(x) = 3x k‰W« h(x) = x − 2 vÅš.  
(fog)oh = fo(goh) vd ÃWîf.

Ô®î.	                 f (x)	 =	 x2

			  g(x)	 =	 3x

			  h(x)	 =	 x – 2

			   (fog)oh	 =	 x – 2

			   LHS	 =	 fo(goh)

			  fog	 =	 f(g(x)) = f(3x) = (3x)2 = 9x2

			  (fog)oh	 =	 (fog) h(x) = (fog) (x – 2)

		  		  =	 9(x – 2)2 = 9(x2 – 4x + 4)

				   =	 9x2 – 36x + 36� (1)

		  	 RHS	 =	 fo(goh)
		  	 (goh)	 =	 g(h(x)) = g(x – 2) 
				   =	 3(x – 2) = 3x – 6
			  fo(goh)	 =	 f (3x – 6) = (3x – 6)2

				   =	 9x2 – 36x + 36� (2)
			  (1)	 =	 (2)
			  LHS	 =	 RHS
		 (fog)oh = fo(goh) vdnt Ã%ã¡f¥g£lJ.

7.	 A = {1, 2}, B = {1, 2, 3, 4} , C ={5, 6} k‰W«  
D = {5, 6, 7, 8} vÅš, A×C MdJ B×D 
c£fzkh vd¢ rÇgh®¡f?

Ô®î.	                 A =  	{1, 2), B = {1, 2, 3, 4}
			  C	 =	 {5, 6}, D = {5, 6, 7, 8}
			  A × C	 =	 {�(1, 5), (1, 6), (2, 5), (2, 6)}
			  B × D	 =	 {�(1, 5), (1, 6), (1, 7), (1, 8),  

(2, 5), (2, 6), (2, 7), (2, 8),  
(3, 5), (3, 6), (3, 7), (3, 8),  
(4, 5), (4, 6), (4, 7), (4, 8)}

		 (A × C) Ì (B × D)
	 vdnt Ã%ã¡f¥g£lJ.

8.	 f(x) = 
x
x

− 1
+ 1

 , x ≠ –1 v‹f. x ≠ 0 vÅš, 

 f (f (x)) = −
1
x

 , vd¡ fh£Lf.	

Ô®î.	 		 f (x)	=	
x
x

−
+

1
1

, x ≠ 1

	 		 f ( f (x))	 =	 f x
x

−
+







1
1

 = 

x
x
x
x

−
+







−

−
+







+

1
1

1

1
1

1
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=	

x x
x

x x
x

− − −
+

− + +
+

1 1
1

1 1
1

( )

( )

= −2
2x

 = 
−1
x

	 vdnt Ã%ã¡f¥g£lJ.

9.	 rh®ò f k‰W« g M»ait f(x) = 6x + 8;  

g(x) = 
x − 2

3
 vÅš, 

	 (i)	 gg 1
2





 -Æ‹ kâ¥ig¡ fh©f.

	 (ii)	� gf(x) -I toÉš vGJf.

Ô®î.	                    f(x)	  = 	6x + 8

			  g(x)	 =	
x − 2

3
	 (i)	  gg(x)	 =	 g(g(x))

				   =	 g x −





2
3

 = 

x − −2
3

2

3

				   =	
x − − ×2 6

3
1
3  

= 
x − 8

9

			  gog 1
2







	 =	

1
2

8

9

−
= 1 16

2
1
9

− ×

		       		  =	 −15
18

 = 
−5
6

	 (ii)	 gof(x)	 =	 g(f(x)) = g(6x + 8)

				   =	
6 8 2

3
x + −

 = 
6 6

3
x +

 

				   = 
3 2 2

3
x +( )

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

10.	 ã‹tUtdt‰¿‹ kâ¥gf§fis vGJf.

	 (i)	 f (x) = 
2 + 1

9
x

x −
	 (ii)	 p (x) = 

−
+

5
4 12x

	 (iii)	 g(x) = x − 2 	 (iv)	 h(x) = x + 6

Ô®î.	 (i)	 f (x)	 =	
2 1

9
x

x
+

−
	 ∴ gFâ ó¢áakhf ïU¡f¡ TlhJ. VbdÅš ïJ 

bkŒba© rh®ò.

	 \ kâ¥gf« = R –{9}

	 (ii)		  p(x)	 =	
−

+
5

4 12x
			  kâ¥gf« R.

	 (iii)	     g(x)	 =	 x − 2
			  kâ¥gf« = [2, ∝)
	 (iv)		 h(x)	 =	 x + 6
			  kâ¥gf« R.

TLjš Édh¡fŸ

1.	 A = {1, 2, 3, 4}, B = { –1, 2, 3, 4, 5, 6, 7, 8, 9, 
10, 11, 12}, R = {(1, 3), (2, 6), (3, 10), (4, 9)}  
⊆ A × B v‹gJ X® cwî v‹f. ïªj 

rh®ã‹ kâ¥gf«, Jiz kâ¥gf«, å¢rf« 

ït‰iw¡ fh©.

Ô®î.	            R‹ 	kâ¥gf« = {1, 2, 3, 4}
	 R ‹ Jiz kâ¥gf« = B = {–1, 2, 3, 4, 5, 6, 7, 9, 

� 10,11, 12}
		 R ‹ å¢rf« = {3, 6, 10, 9}

2.	 A = {0, 1, 2, 3}, B = {1, 3, 5, 7, 9} 
k‰W« rh®ò f : A → B v‹w rh®ghdJ,  

f(x) = 2x + 1 vd tiuaW¡f¥gL»wJ. ïjid 
(i) tÇir¢ nrho fz« (ii) m£ltiz (iii) 
m«ò¡F¿gl« (iv) tiugl KiwÆš F¿¡f.

Ô®î.	 A = 	{0, 1, 2, 3}, B = {1, 3, 5, 7, 9}
			  f(x)	 =	 2x + 1
			  f(0)	 =	 2(0) + 1 = 1
			  f(1)	 =	 2(1) + 1 = 3
			  f(2)	 =	 2(2) + 1 = 5
			  f(3)	 =	 2(3) + 1 = 7
	 (i)	 tÇir¢ nrho fz«.

			  f	 =	 {(0, 1), (1, 3), (2, 5), (3, 7)}
	 (ii)	 m£ltiz.

x 0 1 2 3
f (x) 1 3 5 7

	 (iii)		 m«ò¡F¿ gl«

			

a
–5
8
d

–2
b
c
1

	 (iv) tiugl«

			  f	 =	 {(x, f (x)/x ∈ A}
				   =	 {(0, 1), (1, 3), (2, 5), (3, 7)}
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1
1 2 3 4 5 60

−1

−1

2

−2

−2

3

4

5

6

x′ x

y

y′

(0, 1)

(1, 3)

(2, 5)

(3, 7)

3.	

1

0

x′ x

y

y′

−1

−1

−1

−2

−2−2−3 −3−4 −4

2

Q

P

	 	F¤J¡ nfhL nrhjidia¥ ga‹gL¤â 

nk‰f©l tiugl« X® rh®ãid¡ F¿¡Fkh 

vd¡ fh©f. c‹ Éil¡F fhuz« TW?

Ô®î.	 �rh®ò mšy. F¤J¡nfhL tistiuia ïU 

òŸËfËš rªâ¡»wJ.

4.	 f = {(2, 7), (3, 4), (7, 9), (–1, 6), (0, 2), 
(5,   3)} nkY« A = {–1, 0, 2, 3, 5, 7} ÈUªJ  
B = {2, 3, 4, 6, 7, 9} ¡fhd rh®ò vÅš, vd¡ 

bfhL¡f¥g£oUªjhš f MdJ v›tif¢ 

rh®ò vd¡ fh©f.

Ô®î.	

		

−1
0
2
3
5
7

2
3
4
6
7
9

A B

	 A-Æ‹ bt›ntwhd cW¥òfŸ bt›ntW ÃHš 

cWòòfis bfh©LŸsd. B-‹ x›bthU 

cW¥ò¡F« K‹ cU cŸsJ.

	 ∴ ïJ xU x‹W¡bfh‹whd nkš rh®ò MF«.

5.	 rh®ò f : [–7, 6) → R Ñœ¡f©lthW 

tiuaW¡f¥g£LŸsJ.

	

	f (x) =

 
x x x

x x
x x

2 + 2 + 1 7 5
+ 5 5 2

1 2 6

− ≤ < −
− ≤ ≤

− < <









	 	ã‹tUtdt‰iw¡ fh©.

		 (i)	 2f(–4) + 3f(2)	 (ii)	 f(–7) – f(–3)

Ô®î.	 	f (x) = 
x x x
x x
x x

2 2 1 7 5
5 5 2
1 2 6

+ + − ≤ < −
+ − ≤ < −
− < <









:
:
:

 

	 (i)	 2f (–4) + 3f (2)
			   f (–4)	 =	 x + 5 = –4 + 5 = 1
			   2f (–4)	 =	 2 × 1 = 2
			   f (2)	 =	 x + 5 = 2 + 5 = 7
			   3f (2)	 =	 3(7) = 21
		  ∴ 2f (–4) + 3f (2)	 =	 2 + 21 = 23

	 (ii)		 f (–7)	 =	 x2 + 2x + 1
				    =	 (–7)2 + 2(–7) + 1
				    =	 49 – 14 + 1 = 36
			   f(3)	 =	 x + 5 = –3 + 5 = 2
			   f(–7) – f(–3)	 =	 36 – 2 = 34

6.	 f(x) = (1 + x),
		 g(x) = (2x – 1)

		 vÅš fo(g(x)) ≠ gof(x) vd Ã%ã.

Ô®î.	             f (x) = 1 + x
		  	 g(x)	 =	 (2x – 1)
			  fog(x)	 =	 f(g(x)) = f(2x – 1)
				   =	 1 + 2x – 1 = 2x� ...(1)
		 	 gof(x)	 =	 g(f(x)) = g(1 + x) = 2(1 + x) – 1
				   =	 2 + 2x – 1
				   =	 2x + 1� ...(2)
			  (1)	 ≠	 (2)
			  ∴ fog(x)	 ≠	 gof(x) vdnt Ã%ã¡f¥g£lJ

7.	 A = {1, 2, 3, 4, 5}, B = N k‰W« f : A → B 
MdJ f(x) = x2 vd tiuaW¡f¥gL»wJ. 
f -‹ å¢rf¤ij fh©. nkY« f tifia¡ 

fh©.

			  A	 =	 {1, 2, 3, 4, 5}
			  B	 =	 {1, 2, 3, 4, . . .}
			  f: A → B, f (x)	 =	 x2

			  ∴ f (1)	 =	 12 = 1
		  	 f (2)	 =	 22 = 4

This is only for Sample Materials 
for Full Book order online and available at all Leading Bookstores

orders@surabooks.com PH: 9600175757 / 8124201000 / 8124301000

 



www.su
ra

bo
ok

s.c
om
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		   	 f (3)	 =	 32 = 9
		  	 f (4)	 =	 42 = 16
			  f (5)	 =	 52 = 25
			  ∴ f -‹ å¢rf«	 =	 {1, 4, 9, 16, 25}
	 bt›ntwhd cW¥òfŸ bt›ntW ÃHš 

cU¡fnshL bjhl®ògL¤j¥g£LŸsjhš ïJ 

x‹W¡F x‹whd rh®ò MF«. nkY« 3 ∈ B 
ïU¥ãD« f (x)	 =	 x2 = 3 v‹gj‰»z§f vªj 

xU cW¥ò« x ∈ A-š ïšyhjjhš, ïJ nkš 

rh®ò mšy.

8.	 rh®ò f : [1, 6) → R MdJ ã‹tUkhW 

tiuaW¡f¥gL»wJ.

	

	f(x) =
1 + 1 2
2 2 4

3 10, 4 62

x x
x x

x x

,
,

≤ <
− ≤ <

− ≤ <









1 �= x ∈ R: 1 £ x < 6)

	 vÅš ã‹tUtdt‰¿‹ kâ¥ig fh©

	 (i)f (5), 	 (ii) f (3),	 (iii) f (2) – f (4).
	

Ô®î.	

	

f (x) = 

1 1 2
2 1 2 4

3 10 4 62

+ ≤ <
− ≤ <

− ≤ <









x x
x x

x x

:
:

:

	 bfhL¡f¥g£LŸs rh®ò.

	 (i)	 f(5)	 =	 3x2 – 10
				   =	 3(52) – 10 = 75 – 10 = 65

	 (ii)	 f(3)	 =	 2x – 1
				   =	 2(3) – 1 = 6 – 1 = 5

	 (iii)	  f(2) – f(4)
			  f(2)	 =	 2x – 1
				   =	 2(2) – 1 = 3
			  f(4)	 =	 3x2 – 10
		  		  =	 3(42) – 10 = 38
			  ∴ f(2) – f(4)	 =	 3 – 38 = –35

9.	 ÑnH bfhL¡f¥g£LŸs m£ltizÆÈUªJ  
A = {5, 6, 8, 10} -ÈUªJ B = {19, 15, 9, 11} 
-¡F f(x) = 2x – 1 v‹wthW mikªj xU 

rh®ò vÅš a, b kâ¥òfis¡ fh©f.

x 5 6 8 10
f (x) a 11 b 19

		  A	 =	 {5, 6, 8, 10}, B = {19, 15, 9, 11}
		              f(x)	=	 2x – 1
		              f(5)	=	 2(5) – 1 = 9
		              f(8)	=	 2(8) – 1 = 15
		              ∴ a	=	 9, b = 15

10.	 If R = {(a, –2), (–5, b), (8, c), (d, –1)} v‹gJ 

rkÅ rh®ig F¿¡F bkÅš a, b, c k‰W« d 
M»at‰¿‹ kâ¥òfis¡ fh©.

Ô®î.	

	� R = {(a, –2), (–5, b), (8, c), (d, –1)} 
	 a = –2, b = –5, c = 8, d = –1.

	

a
–5
8
d

–2
b
c
1


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	 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

	 (1)	 {2,3,5,7}	 (2)	 {2,3,5,7,11}	 (3)	 {4,9,25,49,121}	 (4)	 {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.

	 (1)	 8 	 (2)	 20 	 (3)	 12	 (4)	 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

	 (1)	 gyt‰¿ÈUªJ x‹W¡fhd rh®ò

	 (2)	 rkÅ¢ rh®ò

	 (3)	 x‹W¡bfh‹whd rh®ò

	 (4)	 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

	 (1)	 (–1, 2)	 (2)	 (2, –1)	 (3)	 (–1, –2)	 (4)	 (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

	 (1)	 3	 (2)	 2	 (3)	 4	 (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

6.	 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.

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

ÉilfŸ

gFâ - m

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

4.	 (2)	 (2, –1)
5.		 (3)	 {4,9,25,49,121}

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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