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Sep-20 Sep-21 May-22 Aug-22 Apr-23 Jun-23 Apr-24 Jul-24 Apr-25 Jul-25 Apr-26 
1 2/3 2/1 2/6 2/4 2/2 2/4 2/1 3/10 2/5 2/2 3/8 
2 3/16 19/4 19/3 2/5 3/17 19/6 3/11 3/8 Created 3/14 3/15 
3 19/2 19/7 20/16 19/4 19/7 Created 19/5 19/6 19/1 20/15 19/3 
4 20/12 41/7 41/3 41/1 20/14 41/5 19/10 41/6 19/9 20/17 20/15 
5 42/21 42/12 41/8 41/2 41/4 42/12 41/8 42/17 41/3 41/2 41/2 
6 42/17 43/22 42/13 41/5 43/23 97/6 42/12 98/9 42/17 42/15 42/14 
7 97/2 97/6 97/3 97/6 97/1 98/12 97/6 98/11 98/11 97/8 98/9 
8 98/15 98/12 97/7 98/12 98/11 135/3 98/12 135/3 Created 135/1 135/5 
9 135/3 135/1 135/4 135/5 136/17 136/8 135/1 136/10 135/7 136/13 135/3 

10 155/16 136/16 135/7 136/8 154/6 153/2 154/7 153/2 154/10 153/1 155/16 
11 169/16 154/10 154/12 155/15 168/3 169/8 Created 154/10 168/1 168/1 169/9 
12 169/12 168/3 168/2 168/4 169/15 168/1 168/5 168/3 169/13 169/15 169/12 
13 180/4 169/8 169/17 169/8 181/16 180/2 Created 180/9 180/9 181/11 181/17 
14 181/14 181/11 181/12 181/11 181/14 180/10 181/12 180/2 181/15 181/18 180/10 
15 4/8 4/7 4/5 4/8 5/9 5/10 4/8 5/9 4/5 4/2 5/10 
16 7/18 5/11 5/12 10/1 9/34 8/26 9/30 7/20 8/25 5/12 5/13 
17 21/4 23/17 20/2 21/5 26/33 21/5 20/1 25/29 - 20/1 - 
18 22/11 24/22 23/18 22/13 46/16 25/29 - - 45/12 25/30 27/39 
19 29/51 46/22 - 46/18 48/32 48/31 - 48/31 59/20 - - 
20 48/35 48/31 103/17 101/9 103/18 57/9 105/25 Created 103/17 173/18 55/25 
21 57/8 100/6 138/9 144/5 140/25 102/15 - 138/14 - 103/19 56/4 
22 103/16 137/6 138/14 138/14 141/35 137/4 139/20 - 141/34 137/5 99/5 
23 137/5 141/30 139/20 137/4 157/11 156/6 155/2 158/14 160/23 139/19 137/5 
24 155/3 139/17 160/23 160/22 - 170/3 172/16 170/1 172/15 157/9 140/28 
25 171/12 160/22 172/13 171/8 172/15 171/9 170/2 - 173/18 170/3 155/2 
26 172/16 170/2 - 170/4 182/3 182/8 182/2 182/8 182/5 182/6 182/8 
27 182/3 189/6 189/4 193/4 - 189/6 190/8 189/5 - 189/4 189/6 
28 171/7 171/11 Created 47/29 20/3 142/38 Created 23/18 Created Created Created 
29  10/3 12/8 11/4 13/14 13/12 11/6 12/9 10/3 10/3 12/11 12/8 
30 12/11 32/7 - - 33/10 35/16 Created 15/18 13/12 16/22 16/22 
31 30/2 - 32/6 23/21 35/17 36/23 37/26 35/16 - - 30/1 
32 55/23 55/22 51/9 53/17 - 54/21 51/6 51/8 36/22 36/23 35/16 
33 53/18 51/6 - 51/5 60/2 50/1 60/1 36/23 60/3 51/9 60/2 
34 Created 107/3 54/20 47/28 112/15 60/1 106/1 60/2 106/2 60/1 110/11 
35 60/3 110/10 106/1 106/2 106/2 107/3 144/7 107/3 145/10 107/3 145/9 
36 106/2 149/21 109/9 105/25 145/9 144/7 149/20 145/8 151/26 144/7 - 
37 145/10 - 146/14 145/9 Created 149/20 162/4 150/23 159/17 165/11 162/4 
38 166/12 162/4 163/6 164/7 163/5 156/4 173/19 166/13 176/8 176/9 - 
39 - 173/19 - 170/1 170/4 173/1 174/2 173/1 173/1 174/4 - 
40 185/6 176/9 176/8 171/10 - 187/15 187/15 - 187/17 185/8 187/15 
41 193/3 192/2 - 193/3 193/3 194/5 194/5 192/2 193/4 192/2 194/6 
42 149/22 Created Created 140/26 12/7 162/4 Created - Created Created Created 

43 (a) 115/6 116/7 121/12 114/5 133/24 113/2 116/7 132/23 122/13 114/4 113/2 
43 (b) 132/23 131/22 129/20 131/22 122/13 132/23 131/22 117/8 133/24 129/20 131/22 
44 (a) 83/19 76/12 92/28 77/13 65/1 66/2 87/23 74/10 77/13 76/12 82/18 
44 (b) 87/23 79/15 81/17 92/28 86/22 88/24 70/6 78/14 68/4 73/9 66/2 

Marks 100/100 95/100 93/100 100/100 100/100 99/100 91/100 95/100 91/100 91/100 92/100 
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1    

 

1.  

X = {1, 2, 3, 4} ; Y = {2, 4, 6, 8, 10}
f : X   YY  f(x) = 2x

 f(1) = 2(1) = 2
f(2) = 2(2) = 4
f(3) = 2(3) = 6
f(4) = 2(4) = 8

   
f = {(1, 2), (2, 4), (3, 6), (4, 8)}

 

x 1 2 3 4 
f(x) 2 4 6 8 

 
 

1 

2 

3 
4 

2 
4 

6 

8 
10 

X Y R 

 
 

0 1 2 3 4 

(2, 4) 

x 

y 

(1, 2) 

(3, 6) 

(4, 8) 

2 

10 

4 

6 

8 

2. ‘ ’ :
    




    
   


f = {(1, 2), (2, 4), (3, 6), (3, 8)}

x 1 2 3 3 
f(x) 2 4 6 8 

 f 

1 

2 

3 
4 

2 
4 
6 
8 
10 

X Y 

3X  6, 8Y 

4X  YY

3.   :

 :
  
  

 

1 
2 
3 

a 
e 
i 

4 

A B f 

o 
u 

 :
  
  

 

1 
2 
3 

a 
b 
c 

4 

A B f 

d 

 















1
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    : 
  



 
1 
2 
3 

a 
b 
c 

4 

A B f 

d 

 : 
  
.
  

 
1 
2 
3 

a 
e 
i 

4 

A B f 

o 
u 

    
 :   


 
1 
2 
3 

a 
b 
c 

4 

A B f 

d 

  : 


 
1 
2 
3 

a 
b 
c 

4 

A B f 

d 

 : 
f (x) = x 

 
1 
2 
3 
4 

A A f 
1 
2 
3 
4 

 

    

 n(A  B) = 6 A = {1, 3} n(B)
  
   

 A = {a, b, p}, B = {2, 3}, C = {p, q, r, s}
n[(AC)   B]
  
   

 A = {1, 2}, B = {1, 2, 3, 4}, C = {5, 6} 
D = {5, 6, 7, 8} 

 (A   C)  (B   D)
(B   D)  (A   C)
 (A   B)  (A   D)
 (D   A)  (B   A)A)

 A = {1, 2, 3, 4, 5} B 

B 
  
   

 R = {(x, x2) |x 
}
 {2, 3, 5, 7} {2, 3, 5, 7, 11}
 {4, 9, 25, 49, 121}  {1, 4, 9, 25, 49, 121}

 (a + 2, 4) (5, 2a + b)
(a, b) 
 (2, –2) (5, 1)
 (2, 3)  (3, –2)

 n(A) = m n(B) = n A
B

 mn nm

 2mn –1  2mn



3    

 {(a, 8), (6, b)}

a b 

 (8, 6) (8, 8)
 (6, 8)  (6, 6)

 A = {1, 2, 3, 4} B = {4, 8, 9, 10} 

f : A   B f = {(1, 4), (2, 8), (3, 9),
(4, 10)} f 

 



 

 

 f (x) = 2x2 g(x) = x3
1  f o g 

 22
3
x  23

2
x

 29
2
x  26

1
x

 f : A   B 

n(B) = 7 n(A)

  

   

 f  g   

f = {(0, 1), (2, 0), (3, –4), (4, 2), (5, 7)} ;
g = {(0, 2), (1, 0), (2, 4), (–4, 2), (7, 0)}
  f o g 



 {0, 2, 3, 4, 5} {–4, 1, 0, 2, 7}
 {1, 2, 3, 4, 5}  {0, 1, 2}

 21)( xxf  

 f (xy) = f (x). f (y)
f (xy)   f (x). f (y)
 f (xy)   f (x). f (y)
 

 g = {(1, 1), (2, 3), (3, 5), (4, 7)} 
g(x) = α x + β  
α  β 
 (–1, 2) (2, –1)
 (–1, –2)  (1, 2)

 f (x) = (x + 1)3 – (x – 1)3 

  
   

 

 f(x) = x2 – x f(x – 1) – f(x + 1) =
 4x 2 – 2x
 2 – 4x  4x – 2

 n(A) = p, n(B) = q AB

  

_____.
 0 1
 2pq – 1  2pq


1.  2.  3.  4. 5. 
6.  7.  8.  9.  10. 

11.  12.  13.  14. 15. 
16.  17. 

 

    i

A = {1, 3, 5}, B = {2,3} A × B 

B × A 



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
















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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)}

    ii

A = {1, 3, 5}, B = {2,3} A × B = B × A 


A = {1, 3, 5} ; B = {2, 3}
A×B = {(1, 2), (1, 3), (3, 2), (3, 3), (5, 2), (5, 3)}
B×A = {(2, 1), (2, 3), (2, 5), (3, 1), (3, 3), (3, 5)}
A × B   B × AA
: (1, 2)  (2, 1), (1, 3)   (3, 1), ...

    iii

A = {1, 3, 5}, B = {2,3} n(A × B) =
n(B × A) = n(A) × n(B)  2021 SEP


A = {1, 3, 5} ; n(A) = 3
B = {2, 3} ; n(B) = 2

 n(A) × n(B) = 3 × 2 = 6

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

n(A × B) = 6

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

n(B × A) = 6

  n(A × B) = n(B × A) = n(A) × n(B)

   

A × B = {(3,2), (3,4), (5,2), (5,4)} 

A B 2020 SEP 2022 AUG


2024APR 

A × B = {(3,2), (3,4), (5,2), (5,4)}
A = {3, 5} [   A]
B = {2, 4} [   B]

       i

A × B, A × A B × A
A = {2, –2, 3} B = {1, –4}

 2025 JUN

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, A × A B × A
 A = B = {p, q}



A = {p, q} ; 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 × B, A × A B × A
 A = {m, n}; B = 



A = {m, n}; B = { }
A × B = { }
A × A = {(m, m), (m, n), (n, m), (n, n)}
B × A = { }

     

A = {1, 2, 3} B = {x | x 
}A × B 
B × A  2022 MAY

 2025APR 

A = {1,2,3}
B = {2, 3, 5, 7} [   < 10]
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     

B × A = {(–2, 3), (–2, 4), (0, 3), (0, 4), (3, 3), (3, 4)}
A B 

 2023APR 2024 JUN
A = {3, 4} [A]
B = {–2, 0, 3} [B]

     

R {(x, y) | y = x + 3, x {0, 1,
2, 3, 4, 5}} 




2023 JUN 2026APR 

R = {(x, y) | y = x + 3,
x {0, 1, 2, 3, 4, 5}}

 = {0, 1, 2, 3, 4, 5}

835
734
633
532
431
330








Rough

 = {3, 4, 5, 6, 7, 8}

     

A = {1, 2, 3, 4, ...... 45} R 
“A     ”  
 R- A x A-
   R-



                                               2021 SEP

R 

R = {(1, 1), (2, 4), (3, 9), (4, 16),
(5, 25), (6, 36)}

 = {1, 2, 3, 4, 5, 6}                 

 Rough 
12 = 1 
22 = 4 
32 = 9 
42 = 16 
52 = 25 
62 = 36  = {1, 4, 9, 16, 25, 36}

  


P  Q  
(i) 
(ii) 

2022 MAY 2025 JUN

 

5 

6 

7 
8 

3 
4 

5 

Q P 



(i) {(x, y) / y = x – 2, xP, yQ}
(ii) {(5, 3), (6, 4), (7, 5)}

  

X = {–5, 1, 3, 4} Y = {a, b, c} 

XY



(i) R1 = {(–5, a), (1, a), (3, b)}     2026APR 

(ii) R2 = {(–5, b), (1, b), (3, a), (4, c)}
(iii) R3 = {(–5, a), (1, a), (3, b), (4, c), (1, b)}



X = {–5, 1, 3, 4}
Y = {a, b, c}

(i) R1 = {(–5, a), (1, a), (3, b)}
 
5 

1 

3 
4 

a 

b 

c 

X Y R1 

R1 

[  4X  YY]

(ii) R2 = {(–5, b), (1, b), (3, a), (4, c)}

 

5 

1 

3 

4 

a 

b 

c 

X Y R2 
















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R2 

[   xX  YY

]

(iii) R3 = {(–5, a), (1, a), (3, b), (4, c), (1, b)}

 

5 

1 

3 

4 

a 

b 

c 

X Y R3 

R1 

[  1X   YY  

]

  

f:XY  f(x) = x2 – 2 
X = {–2, –1, 0, 3}
Y = R

(i) f

(ii) f



f(x) = x2 – 2, x{–2, –1, 0, 3}
f (–2) = (–2)2 – 2 = 2
f (–1) = (–1)2 – 2 = –1
f (0) = (0)2 – 2 = –2
f (3) = (3)2 – 2 = 7

(i) f = {(–2, 2), (–1, –1), (0, –2), (3, 7)}

(ii) f   [   x 

]

   i

f : NN f (x) = 3x + 2, xN
    




 f (x) = 3x + 2
 f (1) = 3(1) + 2 = 3 + 2 = 5
 f (2) = 3(2) + 2 = 6 + 2 = 8
 f (3) = 3(3) + 2 = 9 + 2 = 11

   ii

f : NN f (x) = 3x + 2, xN
    



 f (x) = 3x + 2

 f (x) = 29 3x + 2 = 29
 3x = 29 – 2 = 27

 x = 3
27  = 9

 f (x) = 53 3x + 2 = 53
 3x = 53 – 2 = 51

 x = 3
51  = 17

     

A = {1, 2, 3, 4} B = N 
f : AB f (x) = x3 
(i) f
(ii) f 


f (x) = x3

A = {1, 2, 3, 4}
B = {1, 2, 3, ...}
f (1) = 13 = 1
f (2) = 23 = 8
f (3) = 33 = 27
f (4) = 43 = 64

(i)  = {1, 8, 27, 64}

(ii) f  
[    

   
]
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    

f : NN f (m) = m2 + m + 3 

 2020 SEP


f (1) = 12 + 1 + 3= 5
f (2) = 22 + 2 + 3= 9
f (3) = 32 + 3 + 3= 15

:
:

f 
[    
]

   iii 

f : NN f (x) = 3x + 2, xN 



(i) = {5, 8, 11, ...}
(ii) f  

  

f (x) = 2x – x2  
(i) f (1) (ii) f (x + 1) (iii) f (x) + f (1)
 2024 JUN


f (x) = 2x – x2

(i) f (1) = 2(1) – (1)2 = 2 – 1 = 1

(ii) f (x + 1) = 2 (x + 1) – (x + 1)2

= 2x + 2 – x2 – 2x – 1
= –x2 + 1

(iii) f (x) + f (1) = 2x – x2 + 1
= –x2 + 2x + 1

     

f (x) = 2x + 5  x   0 

x
fxf )2()2( 

 



x
fxf )2()2( 

= x
x ]5)2(2[]5)2(2[ 

= x
x 54542 

= x
x2

= 2

  

A = {–2, –1, 0, 1, 2}   f : AB,
f (x) = x2 + x + 1   
B


A = {–2, –1, 0, 1, 2}
 f    = 


 f (x) = x2 + x + 1

 f (–2) = (–2)2 + (–2) + 1 = 4 – 2 + 1 = 3
 f (–1) = (–1)2 + (–1) + 1 = 1 – 1 + 1 = 1
 f (0) = (0)2 + (0) + 1 = 0 + 0 + 1 = 1
 f (1) = (1)2 + (1) + 1 = 1 + 1 + 1 = 3
 f (2) = (2)2 + (2) + 1 = 4 + 2 + 1 = 7

B = {1, 3, 7}[  ]

       iv

  f  g 
f o g g o  f 
f o g =  g o  f 
f (x) = 3 + x, g(x) = x – 4


f (x) = 3 + x
g(x) = x – 4
f o g (x) = f (g(x))

= f (x – 4)
= 3 + x – 4
= x – 1

g o f (x) = g (f (x))
= g (3 + x)
= 3 + x – 4
= x – 1

  f o g = g o f
















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      v

  f  g 
f o g g o  f 
f o g =  g o  f 
f (x) = 4x2 – 1, g(x) = 1 + x



f (x) = 4x2 – 1
g(x) = 1 + x
f o g (x) = f (g(x))

= f (1 + x)
= 4 (1 + x)2 – 1
= 4 (1 + 2x + x2) – 1
= 4 + 8x + 4x2 – 1
= 4x2 + 8x + 3

g o f (x) = g(f (x))
= g (4x2 – 1)
= 1 + 4x2 – 1
= 4x2

  f o g   g o f

   

f (x)  = 2x + 1 g(x) = x2 – 2 

f o g g o f  2025APR 

f o g = 2x2 – 3 ; g o f  = 4x2 + 4x – 1

       i 

  f  g 

f o g g o  f 

f o g =  g o  f 

f (x) = x – 6, g(x) = x2                           2023 JUN

f o g = x2 – 6 ; g o f = x2 – 12x + 36

      iii

  f  g 

f o g g o  f 

f o g =  g o  f 

f (x) = 3
6x , g(x) = 3 – x


f (x) = 3

6x

g(x) = 3 – x
f o g (x) = f (g(x)

= f (3 – x)

= 3
63  x

= 3
9 x

g o f (x) = g (f (x))

= g 




 

3
6x

= 3
63  x

= 3
69  x

= 3
3 x

  f o g   g o f

       ii

  f  g 

f o g g o  f 

f o g =  g o  f 

 f (x) = x
2 , g(x) = 2x2 – 1



f (x) = x
2

g (x) = 2x2 – 1
f o g (x) = f (g (x))

= f (2x2 – 1)

= 12
2
2 x

g o f (x) = g (f (x))

= g 






x
2

= 2
2

2






x  – 1
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= 






2
4 2
x –1

= 18
2 x

  f o g  g o f

       ii

f o g = g o f k

f (x) = 2x – k, g(x) = 4x + 5



f (x) = 2x – k
g(x) = 4x + 5
f o g (x) = f (g (x))

= f (4x + 5)
= 2(4x + 5) – k
= 8x + 10 – k

g o f (x) = g (f (x))
= g (2x – k)
= 4 (2x – k) + 5
= 8x – 4k + 5

f o g = g o f 8x + 10 – k = 8x – 4k + 5

 10 – k = – 4k + 5

 – k + 4k = 5 – 10

 3k = –5

 k = 3
5

   

f (x) = 3x – 2, g(x) = 2x + k  f o g  = g o f
k 2024APR 

k = –1

       i 

f o g = g o f k
f (x) = 3x + 2, g(x) = 6x – k

k = –5

     

f (x) = 2x – 1, g(x) = 
2

1x  

f o g = g o f = x 



 f (x) = 2x – 1

g(x) = 
2

1x

 f o g (x) = f (g (x))

= f 




 

2
1x

= 2 




 

2
1x

–1

= x + 1 – 1
= x

g o f (x) = g (f (x))
= g (2x – 1)

=
2

112 x

=
2
2x

= x
  f o g = g o f = x

     

f (x) = x2 – 1 (i) f o f  (ii) f o f o f 




f (x) = x2 – 1

(i) f o f (x) = f (f (x))
= f (x2 – 1)
= (x2 – 1)2 – 1
= x4 – 2x2 + 1 – 1
= x4 – 2x2

(ii) f o f o f (x) = f [f o f (x)]
= f (x4 – 2x2)
= (x4 – 2x2)2 – 1
= x8 – 4x6 + 4x4 – 1
















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  

fof(k) = 5, f(k) = 2k – 1 k

 2023APR 



f(k) = 2k – 1
f o f (k) = f (f (k))

= f (2k – 1)
= 2(2k – 1) – 1
= 4k – 2 – 1
= 4k – 3

fof(k) = 5  4k – 3 = 5

 4k = 5 + 3 = 8

 k = 4
8 =2

 k = 2

 

     

A = {5, 6}, B = {4, 5, 6}, C = {5, 6, 7} 

A × A = (B × B)   (C × C) 

 2022 AUG
A = {5, 6}
B = {4, 5, 6}
C = {5, 6, 7}

A × A = {(5, 5), (5, 6), (6, 5), (6, 6)}
B × B = {(4, 4), (4, 5), (4, 6),

    (5, 4), (5, 5), (5, 6),
    (6, 4), (6, 5), (6, 6)}

C × C = {(5, 5), (5, 6), (5, 7),
    (6, 5), (6, 6), (6, 7),
    (7, 5), (7, 6), (7, 7)}

(B × B) (C × C)
= {(5, 5), (5, 6), (6, 5), (6, 6)}

  A × A = (B × B) (C × C)

     

A ={1, 2, 3}, B = {2, 3, 5}, C = {3, 4} 
D = {1, 3, 5} (A   C) × (B   D) =
(A × B)   (C × D) 



A ={1, 2, 3}
B = {2, 3, 5}
C = {3, 4}
D = {1, 3, 5}

AC = {3}
BD = {3, 5}
(A   C) × (B   D) = {(3, 3), (3, 5)}
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)}
  (A C)×(B D) = (A×B) (C × D)



       i

A     
  B   
     C


(AB)  × C =  (A × C)   (B × C) 2020 SEP

 2024 JUN 2025APR 

A = {1, 2, 3, 4, 5, 6, 7} [  x < 8, xN]
B = {2, 3, 5, 7} [x< 8, x]
C = {2} [   x]

AB = {2, 3, 5, 7}
(AB)  × C

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

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

= {(2, 2), (3, 2), (5, 2), (7, 2)}
  (AB)  × C =  (A × C)   (B × C)
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       ii

A     
  B   
     C


A × (B – C) = (A × B) – (A × C)    2022 MAY


A = {1, 2, 3, 4, 5, 6, 7} [  x < 8, xN]
B = {2, 3, 5, 7}[x< 8, x]
C = {2} [   x]

        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)}

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)}

  A × (B – C) = (A × B) – (A × C)

      iii

A = {x   W | x < 2}, B = {xN | 1 < x   4}
 C = {3, 5}  
  

(A   B) × C = (A × C)   (B × C)


A = {0, 1} [  x < 2, xN]
B = {2, 3, 4} [  1 < x   4, xN]
C = {3, 5}

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)}

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) (B × C)

= {(0, 3), (0, 5), (1, 3), (1, 5),
  (2, 3), (2, 5), (3, 3), (3, 5),
  (4, 3), (4, 5)}

  (A   B) × C = (A × C)   (B × C)

       i

A = {x  W | x < 2}, B = {xN | 1 < x   4}
 C = {3, 5}  
  
A × (B   C) = (A × B)   (A × C) 2023 JUN


A = {0, 1} [  x < 2, xN]
B = {2, 3, 4} [  1 < x   4, xN]
C = {3, 5}

BC = {2, 3, 4, 5}
A × (B   C)

= {(0, 2), (0, 3), (0, 4), (0, 5),
   (1, 2), (1, 3), (1, 4), (1, 5)}

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), (0, 5),
  (1, 2), (1, 3), (1, 4), (1, 5)}

  A × (B   C) = (A × B)   (A × C)
















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      

A = {x   W | x < 3}, B = {xN | 1 < x   5}
C = {3, 5, 7} A × (BC) =
(A × B)   (A × C)

 2023APR 

       ii

A = {x   W | x < 2}, B = {xN | 1 < x   4}
 C = {3, 5}  

  

A × (BC) = (A × B)   (A × C)   2021 SEP


 2026APR 

A = {0, 1} [  x < 2, xN]
B = {2, 3, 4} [  1 < x   4, xN]
C = {3, 5}

BC = {3}
A × (BC) = {(0, 3), (1, 3)}
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)}
  A × (BC) = (A × B)   (A × C)

    

A = {xN | 1 < x < 4}, B = {x  W | 0   x < 2}
C = {x  N | x < 3} 

(i) A × (B   C) = (A × B)   (A × C)
(ii) A × (B   C) = (A × B)   (A × C)
 2024APR 

A = {2, 3}; B = {0, 1} ; C = {1, 2}

  

X = {1, 2, 3, 4}, Y = {2, 4, 6, 8, 10} 

R = {(1, 2), (2, 4), (3, 6), (4, 8)} 

R 






X = {1, 2, 3, 4}
Y = {2, 4, 6, 8, 10}
R = {(1, 2), (2, 4), (3, 6), (4, 8)}

 
1 

2 

3 
4 

2 
4 

6 

8 
10 

X Y R 

R  [   xX 
 yY ]

 X = {1, 2, 3, 4}
 Y = {2, 4, 6, 8, 10}
 f = {2, 4, 6, 8}

  

A = {1, 2, 3, 4} B = {2, 5, 8, 11, 14}
f : AB 
f (x) = 3x – 1 
(i) (ii) 
(iii)(iv)
 2020 SEP 2025 JUN


A = {1, 2, 3, 4}
B = {2, 5, 8, 11, 14}
f (x) = 3x – 1
f (1) = 3(1) – 1 = 3 – 1 = 2
f (2) = 3(2) – 1 = 6 – 1 = 5
f (3) = 3(3) – 1 = 9 – 1 = 8
f (4) = 3(4) – 1 = 12 – 1 = 11

(i) 
 

1 

2 

3 
4 

2 

5 

8 

11 
14 

A B f 
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(ii) 

x 1 2 3 4 
f(x) 2 5 8 11 

(iii) 

f = {(1, 2), (2, 5), (3, 8), (4, 11)}

(iv) 
 

0 1 2 3 4 5 

(2, 5) 

x 

y 

(1, 2) 

(3, 8) 

(4, 11) 

2 

10 

4 

6 

8 

12 

     

f : AB  1
2

)(  xxf , 
A = {2, 4, 6, 10, 12},
B = {0, 1, 2, 4, 5, 9}
 f   
(i)(ii) 
(iii) (iv) 2023APR 

 2025APR 

f : AB
A = {2, 4, 6, 10, 12}
B = {0, 1, 2, 4, 5, 9}

1
2

)(  xxf

f (2) = 
2
2  – 1 = 1 – 1 = 0

f (4) = 
2
4  – 1 = 2 – 1 = 1

f (6) = 
2
6  – 1 = 3 – 1 = 2

f (10) = 
2

10  – 1 = 5 – 1 = 4

f (12) = 
2

12  – 1 = 6 – 1 = 5

(i) 

f = {(2, 0), (4, 1), (6, 2), (10, 4), (12, 5)}

(ii) 

x 2 4 6 10 12 
f(x) 0 1 2 4 5 

(iii) 

 
2 

4 

6 

10 

0 
1 

2 

4 
5 

A B f 

12 

9 

(iv) 
 

0 2 4 6 8 10 

(4, 1) 

12 
x 

y 

(2, 0) 

(6, 2) 

(10, 4) 

(12, 5) 

1 

5 

2 

3 

4 

6 

      

f  = {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)} 

(i) (ii) 

(iii)

      (ii)       

 (i) 

(ii)(iii)

{(x, y)/y = x + 3, x, y

< 10}                                            2022 AUG


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  
1. 




(x)  1 2 3 4 5 
(y)  3.1 6.2 9.3 12.4 15.5                                   2023APR 




(x)  1 2 3 4 5 
(y)  3.1 6.2 9.3 12.4 15.5 

  

  k = x
y

 = 1
1.3  = 3.1

  y = kx   y = (3.1) x
  
 

 X'0     1     2     3     4     5     6     7     8     9    10    X 

9 

8 

7 

6 

4 

3 

2 

 

5 

1 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Y' 

Y 

.(1,  3.1) 

. (2,  6.2) 

. (3,  9.3) 

. (4, 12.4) 

. (5,  15.5) 


X : 1  = 1  
Y : 1  = 1  
 

 










 

y 
=

 (
3.

1)
 x

 

  x =  y =










 

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    

2. y = 
2
1 x 

(i) x = 9y(ii) y = 7.5
x 2023 JUN 2026APR 




x 2 4 6 8 10 
y 1 2 3 4 5 

  

  k = x
y

 = 
2
1

  y = kx   y = 
2
1 x

  

 

X'  0       1      2      3      4      5      6      7      8      9    10     11   12    13    14    15    X 

9 

8 

7 

6 

4 

3 

2 

 

5 

1 

10 

Y' 

Y 

 (2,  1) 

 (4,  2) 

 (6,  3) 

 (8, 4) 

 (10,  5) 


X : 1  = 1  
Y : 1  = 1  
 

y = 
2
1 x 

  (i) x =   y =
(ii) y =  x =
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    

3. 



(i)      


(ii)  




  (x) 1000 2000 3000 4000 
  (y) 500 1000 1500 2000 

   

  k = x
y

 = 1000
500  = 

2
1

  y = kx   y = 
2
1 x

  

 


X : 1  = 1000  
Y : 1  = 1000  
 

1000 

4000 

3000 

 2000 

Y 

Y' 10
00

 

20
00

 

30
00

 

40
00

 

50
00

 

60
00

 

70
00

 

(1000,500)  

 

 

 (4000,2000) 

(2000,1000) 

(3000,1500) 

X'   0                                                                                 X 

  








  

y = 
2
1 x 

  (i) y =   x = 
(iii) x =   y = 









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  

4. 

(i) 

(ii) 

(ii)  2025APR 



(x)  60 90 120 150 180 210 
(y)  50 75 100 125 150 175 

  

  k = x
y

 = 60
50  = 6

5

  y = kx   y = 6
5 x

  

 

 X' 0                                                                                                            X 

350 

300 

200 

150 

100 

 

250 

50 

Y' 

Y 


(6

0,
 5

0)
 


 (

90
, 7

5)
 


 (

12
0,

 1
00

) 


X : 1  = 30  
Y : 1  = 50  
 

y = 
6
5x 

30
 

60
 

90
 

12
0 

15
0 

18
0 

21
0 

24
0 

27
0 

30
0 

33
0 

36
0 

39
0 


 (

15
0,

 1
25

) 


 (

18
0,

 1
50

) 


 (

21
0,

 1
75

) 

 






 

  (i) k = 6
5

(ii) x =   y =
(iii) y =  x =
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    

5. 


 (x) 4 8 12 24 
  (y) 60 120 180 360 

 

(i)
(ii) 




(x)  4 8 12 24 
  (y) 60 120 180 360 

   

  k = x
y

 = 
4

60  = 15

  y = kx   y = (15)x
  

 

 X' 0       4      8    12    16    20    24    28                    X 

210 

180 

120 

90 

60 

 

150 

30 

Y' 

Y 

  (4, 60) 

 (8, 120) 

 (12, 180) 


X : 1  = 4  
Y : 1  = 30  
 

y 
=

 (
15

)x
 

 (24, 360) 

 







 

330 

300 

240 

270 

390 

360 

  (i) x =   y = 
(ii) y =   x =









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    

6. xy = 24, x, y > 0(i) x = 3 
y (ii) y = 6  x 2024APR 



x 1 2 3 4 6 12 24 
y 24 12 8 6 4 2 1 

  

  k = xy = 1(24) = 24
  xy = k   xy = 24
  

 

X'  0       2      4      6      8     10    12    14    16    18    20    22    24     26   X 

18 

16 

14 

12 

8 

6 

4 

 

10 

2 

20 

Y' 

Y 

 (1, 24) 

(2, 12) 

(4, 6) 

(6, 4) 


X : 1  = 2  
Y : 1  = 2  
 

xy = 24 

22 

24 

26 

 

 

 

 
 

(12, 2) 
(24, 1) 

(3, 8)  

  (i) x =   y =
(ii) y =  x =
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      iv

11. 
x2 – 9 = 0


 y = x2 – 9

x –4 –3 –2 –1 0 1 2 3 4
x2 16 9 4 1 0 1 4 9 16
–9 –9 –9 –9 –9 –9 –9 –9 –9 –9

y 7 0 –5 –8 –9 –8 –5 0 7


 

(4,7) 

Y 

Y' 

8 

6 

4 

2 

–2 

–4 

–6 

–8 

–10 

–12 

 


X : 1  = 1  
Y : 1  = 2  
 

X' –5     –4      –3     –2      –1       0        1       2        3       4       5        X 

y 
=

 x
2  –

 9
 

 (–4, 7) 

 (–3, 0) 
 

 (–2, –5) 

 (–1, –8) 
 (0, –9) 

 (1, –8) 

(2, –5) 


 (3, 0) 

  

  (–3, 0), (3, 0)
  –3, 3









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   i

12.      

x2 + x – 12 = 0                                                                                     2021 SEP 2025 JUN



 y = x2 + x – 12
x –4 –3 –2 –1 0 1 2 3 4

x2 16 9 4 1 0 1 4 9 16
+x –4 –3 –2 –1 0 1 2 3 4

–12 –12 –12 –12 –12 –12 –12 –12 –12 –12
y 0 –6 –10 –12 –12 –10 –6 0 8



 

Y 

Y' 

8 

6 

4 

2 

–2 

–4 

–6 

–8 

–10 

–12 

 (–4,0) 

(–3, –6) 

(–2, –10) 

(–1, –12) (0, –12) 

(1, –10) 

(2, –6) 

X' –5     –4      –3     –2      –1       0        1       2        3       4       5        X 

y = x2 + x – 12 

 
(3,0) 

 

 

 

  

 

 


X : 1  = 1  
Y : 1  = 2  
 

  (–4, 0), (3, 0)
  –4, 3
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LMN,  L = 90o

 MN2 = ML2 + LN2

= 82 + 62

= 64 + 36
= 100

 MN = 10
LQ = LR = x () [

MQ = MP = y () 

NP = NR = z () ]

 x + y = 8 –––––  1 

y + z = 10 –––––  2 

z + x = 6 –––––  3 
 1 + 2 + 3  2x + 2y + 2z = 24 (  2)

 x + y + z = 12 –––  4 

 4  –  2  (x + y + z)–(y + z)=12–10
  x = 2

OQLR 

[  RLQ = LQO = LRO = 90
& LR = LQ]

 OR = OQ = LR = LQ = x = 2
   = 2 

     



  AD, BE
CF 

 

12  

10  

A B 

C 

F E 

D 

8  

z z 

y 
y 

x 
x 


ABC,

AB = 12 
BC = 8 
CA = 10 

AF = AD = x () [
BD = BE = y () 
CE = CF = z () ]

 x + y = 12 –––––  1 

y + z = 8 –––––  2 

z + x = 10 –––––  3 

 1 + 2 + 3 2x + 2y + 2z = 30     (  2)

x + y + z = 15 –––  4 

 4  –  2  (x + y + z)–(y + z)=15–8

 x = 7

 4  –  3  (x + y + z)–(z + x)=15–10

 y = 5

 4  –  1  (x + y + z)–(x + y)=15–12

 z = 3

  AD = 7 , BE = 5 , CF = 3 .

  

ABC DE || BC , AD = x, DB = x – 2,
AE = x + 2 EC = x – 1 

AB AC


 A 

B C 

E D 
x – 1 

x + 2 x 

x – 2 

ABC, DE || BC

 EC
AE

DB
AD  (BPT)

 1
2

2 
 x

x
x

x

 x2 – x = x2 – 4
 x = 4

AB = AD + DB = x + x – 2 = 4 + 4 – 2 = 6
AC = AE + EC = x + 2 + x – 1 = 4 + 2 + 4 – 1 = 9
  AB = 6, AC = 9

4
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  

‘p’ ‘a’‘b’

  
 

 ba
ab
 

 2023APR 



 D 

C 

O 

L 

B 

A 

a 
b 

x y 

h 

p 

ABC, LOC

CAB = CLO  90o 

C=C 

 ABC ~ LOC  AA 

 LC
AC

LO
AB 

 xh
a p

  
a

x
ph

ACD, ALO

ACD = ALO  90o 

A=A 

 ACD ~ ALO  AA 

 LO
CD

AL
AC 

 h
b

y
p

  
b
ph

y

p = x + y = 
b
h

a
h pp  





 

ba
h 11p 





 

ab
bahp

 ba
ab

ba
ab

h 
)(p

p




 

   

1. PQR 

 3
2




 3
2 < 1

                                       
 P 

R Q 

P 

R 



 P 

P 

Q 

Q1 

Q2 

Q3 

R 

X 

R 


1. PQR
2. P 

QX
3. QQX

3 
4. Q3R RQ||R'Q 32 
5. RP||P'R'   QR'ΔP'  


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    

19. 






 
N 

4.
5 




 

L T T 

M 

O 



 

T 

N 

T 

M 

O 

4.
5 




 

L 



1. O4.5 

2. LLM

3. L, M-N

LNNM

4. MNL = TLMLTT' 

5. TT'  
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    

20. 

     

 2022 MAY 2025 JUN




 

5  

B 

O 

A 

P 

3 




 


 

A 

B 

O M P 

4  

4  

3 




 

5  


1. O3 
2. OP = 5 
3. OPOPM
4. MOM

A, B
5. APBP APBP 

PA = PB = 4 

PA2 = OP2 – OA2 = 52 – 32 = 25 – 9 = 16
PA = 4  ()















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     

    ]  [   

I
 (i)  14 × 1 = 14

(ii)      


 {(a, 8), (6, b)}a b 
 (8, 6) (8, 8)  (6, 8)  (6, 6)

 f (x) = (x + 1)3 – (x – 1)3 
      

 65m – 117 m
      

 (13 + 23 + 33+ ... + 153) – (1 + 2 + 3 + ... + 15)
      

 x + y – 3z = –6, –7y + 7z = 7, 3z = 9 
 x = 1, y = 2, z = 3 x = –1, y = 2, z = 3
 x = –1, y = –2, z = 3  x = 1, y = –2, z = 3

 















1513119
8642
7531

A 

 2   3 3   2  3   4  4   3
 





      

 3x – y = 4  x + y = 8

      

 x = 11 
X Y
   (0, 11) 

 tanθ  + cotθ  = 2  tan2θ  + cot2θ  
 2 4  2  0

 x     



 x x   x  x
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 r1 r2 

r1 : r2

      

 x2 = 140, x = 28 n = 7
 4 2  16  8

 p q r 


 rqp
q
  rqp

p
  rqp

qp



 rqp

rp




II
     

 10 × 2 = 20

 R {(x, y) | y = x + 3, x {0, 1, 2, 3, 4, 5}} 


 X = {–5, 1, 3, 4} Y = {a, b, c} R = {(–5, a), (1, a), (3, b)} 
XY

 71   x x


 9 + 3 + 1 + ... 


2

2
16

8 16
x

x x


 
 

  5
24




 a
ij
 = |i – 2j| 3   3 

 ABCAB ACD E. 
AB = 5.6 AD = 1.4 AC = 7.2 AE = 1.8 DE || BC 


 (14, 10)  (14, –6)

 4 –6 x  y 



 


cos1
cos1


 =cosecθ+cotθ

 
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      



 



III
     

 10 × 5 = 50

 A = {x   W | x < 2}, B = {xN | 1 < x   4} C = {3, 5} A × (BC) =
(A × B)   (A × C) 

 f (x) = x – 1, g(x) = 3x + 1 h(x) = x2 (f o g) o h = f o (g o h)
 

 3 + 33 + 333 + ... n

 




 821

925A 

















15
21
71

B (AB)T = BTAT 

 

 (8, 6), (5, 11), (–5, 12) (–4, 3)



 ABCA(–3, 0), B(10, –2)C(12, 3)A


 

30o

45o200
( 3=1.732)

 



 



 24, 26, 33, 37, 29, 31 

 



     2x2 – 3x + 1 = 0  

2
1


  2
1



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IV
  2 × 8 = 16

  PQR5
3  

5
3  < 1



 

P     PA  PB  


  x2 – 6x + 9 = 0    




 y = 
2
1 x 

   (i) x = 9  y 

(ii) y = 7.5 x

-oOo-
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