




01. A  B = {(3, 2), (3, 4), (5, 2), (5, 4)} A 

     B 

A = {3, 5}
B = {2, 4}




02. B  A = {(-2, 3), (-2, 4), (0, 3), (0, 4), (3, 3), (3, 4)}
A, B

A = {3, 4}
B = {-2, 0, 3}

03. A = {2, -2, 3}, B = {1, -4}  A  B, A  A,
      B  A

 A  B =  {2, -2, 3} {1, -4}
           = {(2, 1), (2, -4), (-2, 1), (-2, -4), (3, 1), (3, -4)}
 A  A  = {2, -2, 3} {2, -2, 3}

= {(2, 2), (2, -2), (2, 3), (-2, 2), (-2, -2), (-2, 3),
                (3, 2), (3, -2), (3, 3)}
 B  A =  {1, -4}  {2, -2, 3}

= {(1, 2), (1, -2), (1, 3), (-4, 2), (-4, -2), (-4, 3)}

04. A = B = {p, q}A  B, A  A, B  A

A = {p, q}
B = {p, q}

 A  B = {p, q} {p, q}
= {(p, p), (p, q), (q, p), (q, q)}

 A  A = {p, q} {p, q}
= {(p, p), (p, q), (q, p), (q, q)}

 B  A  = {p, q} {p, q}
= {(p, p), (p, q), (q, p), (q, q)}

05. A = {m, n}, B =  A  B, A  A, B  A


A = {m, n},
B = 

 A  B = {m, n}  { }
= { }

 A  A = {m, n}   {m, n}
= {(m, m), (m, n), (n, m), (n, n)}

 B  A = { } {m, n}
= { }

06. A = {1, 2, 3},

      B ={x / x 10 } 

      A  B, B  A

A = {1, 2, 3}, B = {2, 3, 5, 7}

 A  B = {1, 2, 3} {2, 3, 5, 7}

= {(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, 3, 5, 7} {1, 2, 3}

= {(2, 1), (2, 2), (2, 3), (3, 1), (3, 2), (3, 3),

                (5, 1), (5, 2), (5, 3), (7, 1), (7, 2), (7, 3)}

07. A = {1, 3, 5}, B = {2, 3} (i) A  B,  B  A

(ii) A  B = B  A 

        (iii) n(A  B) = n(B  A) = n(A)  n(B) 

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)}

n(A  B)  n(B  A)
      n(A  B) = 6
      n(B  A) = 6
  n(A)  n(B) = 3  2 = 6
n(A  B) = n(B  A) = n(A)  n(B) 

08. R {(x, y) / y = x + 3, x {0,1,2,3, 4,5}}





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

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

 = {3, 4, 5, 6, 7, 8}

09. A={1, 2, 3, 4, 5,... 45} R A

“”

R AA    R



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

= {1, 2, 3, 4, 5, 6}

 = {1, 4, 9, 16, 25, 36}







10. {(x, y) / x = 2y, x {2, 3, 4, 5}, y {1, 2, 3, 4}}

       (i)  (ii)

      (iii)

(i) 

2

3

4

5

1

2

3

4

>

>

x                 y

(ii)

(iii)

R = {(2, 1), (4, 2)}







O
(2, 1)

(4, 2)

X

Y

11. {(x, y)/y = x+3, x, y< 10}

       (i)  (ii)

      (iii)

(i) 

(ii)














(1, 4)

(2, 5)

(3, 6)

(4, 7)

(5, 8)

(6, 9)

X

Y

O


1
2
3
4
5
6
7
8
9

1
2
3
4
5
6
7
8
9

>
>

>
>

>
>

x                  y

(iii)

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

12. P Q

  



(i) 

R = {(x, y)/y = x - 2, x P, y Q}

(ii) 

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

(iii)  = {5, 6, 7}

(iv) = {3, 4, 5}

13. 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}

= {2, 4, 6, 8, 10}

= {2, 4, 6, 8}

1

2

3

4

2

4

6

8

10

>

 X                Y

>
>
>

14. f : x  y  f(x) = x2 - 2 
 X = {-2, -1, 0, 3}Y = R
 (i) f-

(ii) f 

f(x) = x2 - 2
f(-2) = (-2)2 - 2 = 4 - 2 = 2
f(-1) = (-1)2 - 2 = 1 - 2 = -1
f(0) = 02 - 2 = 0 - 2 = -2
f(3) = 32 - 2 = 9 - 2 = 7

(i) f = {(-2, 2), (-1, -1), (0, -2), (3, 7)}
(ii) X 



15. f ={(x, y) / x, y N y = 2x} N

 



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

= {1, 2, 3, 4, .....}

= {2, 4, 6, 8, .......}

X 





16. f(x) = 2x + 5 x  0  x
fxf )2()2( 





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

  = 2x + 4 + 5
  = 2x + 9

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

x
fxf )2()2( 

 =  x
x 992 

   =  x
x2

   = 2

17. 500 

‘d’ 

t 

=

  500 = 
t
d

      d = 500t





18. A = {-2, -1, 0, 1, 2}, f : A  B  

f(x) = x2 + x + 1 B

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}







19. f : N  N  f(x) =  3x + 2, x N



(i) 1, 2, 3-

(ii) 29, 53-

(iii) 

f(x) =  3x + 2

f(1) = 3(1) + 2 = 5

f(2) = 3(2) + 2 = 8

f(3) = 3(3) + 2 = 11

(i) 1, 2, 3- = 5, 8, 11

3x + 2 = 29 3x + 2 = 53

       3x = 29 - 2        3x = 53 - 2

       3x = 27        3x = 51

          x = 9          x = 17

(ii) 29= 9,      53= 17

(iii) 

179

20. f = {(1, 2), (2, 2), (3, 2), (4, 3), (5, 4)} 

 (i)  (ii)

(iii)

(i) 

(ii)

x 1 2 3 4 5

f(x) 2 2 2 3 4

x                                   y

(iii)

>

>

x

y

21. f (x) =  352 2  xx  



g(x) = x
h(x) = 2x2 - 5x + 3 

gh = 352 2  xx

22. f (x) = x2 -1 (i) fof (ii) fofof 

f (x) = x2 -1

     (i)    fof  =  f(x2 -1)

        = (x2 -1)2 - 1

        = x4 - 2x2  + 1 -1

        = x4 - 2x2

   (ii)  fofof  =  f(x4 - 2x2)

        =  (x4 - 2x2)2 - 1

23. ff (k) = 5, f (k) = 2k - 1 k



            ff (k) = 5

    (2k - 1) o (2k - 1)  =  5

             2(2k - 1) - 1  =  5

      4k - 2 - 1  =  5

           4k - 3   =  5

    4k    =  5 + 3

                4k    =  8

      k    =  2







24. f (x) = 3x - 2, g(x) = 2x + k  fg gf

k

                 fg = gf

    (3x - 2) o (2x + k)  =   (2x + k) o (3x - 2)

             3(2x + k) - 2  =   2(3x - 2)  + k

    6x + 3k - 2  =   6x - 4  + k

           3k - 2   =  - 4  + k

                     3k - k     =  -4 + 2

                2k    =  -2

      k    =  -1

25.     



 (S)  = {(1, 1), (1, 2),  . . . . (6, 6)}

    n(S)  = 36

26.



 (S) = {1, 2, 3, 4, 5, 6}

    n(S)  = 6

27.    



 (S) = {HH, HT, TH, TT}

    n(S)  = 4

28.



 (S) = {HHH, HHT, HTH, HTT

                            THH, THT, TTH, TTT }

    n(S)  = 8

29.        

    











 (S)  = {(1, 2),(1, 3), (1, 4), (1, 5), . . (6, 5)}

    n(S)  = 30

30.    





  S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT }

    n(S)  = 8

A = {HTT, TTH, TTT}

           n(A)  = 3

                                   P(A) 
8
3

)(
)(


Sn
An

31.





S = {HH, HT, TH, TT}

    n(S)  = 4

                     A= {HT, TH}

           n(A)  = 2

                                   P(A) 
2
1

4
2

)(
)(


Sn
An

32.  

    

   



S = {1H, 2H, 3H, 4H, 5H, 6H, 1T, 2T, 3T, 4T, 5T, 6T}

    n(S)  = 12



                     A= {1H, 3H, 5H}

           n(A)  = 3

                                   P(A) 
4
1

12
3

)(
)(


Sn
An

33.  



S = {

           

}

    n(S)  = 7



                     A = {}

           n(A)  = 2

                                   P(A) 
7
2

)(
)(


Sn
An

34.



    (i)  

(ii) 

    n(S)  = 5 +  4 = 9

(i) 

           n(A)  = 5

                                   P(A) 
9
5

)(
)(


Sn
An

(ii) 

           n(B)  = 4

                                   P(B) 
9
4









35.1, 2, 3, ....12



(i) 7(ii) (iii)



   S  = {1, 2, 3, . . . . 12}
n(S)  = 12
(i) 7 

           n(A)  = 1

                                   P(A) 
12
1

)(
)(


Sn
An

(ii) 

                         B  = {2, 3, 5, 7, 11}
           n(B)  = 5

                                   P(B) 
12
5



(iii) 

                         C  = {4, 6, 8, 9, 10, 12}
           n(C)  = 6

                                   P(C) 
2
1

12
6


39. ab  ba = 800a, b 

   800 = 25  52

                    = ab  ba

           a = 2, b = 5

800
400
200
100
50
25
5

2
2
2
2
2
5

40.  13824= 2a 3b a, b 

   13824 = 29 33

                    = 2a 3b

           a = 9, b = 3

13824
6912
3456
1728
864
432
216
108
54
27
9
3

2
2
2
2
2
2
2
2
2
3
3

36.      





   S  = {}
n(S)  = 4



    A  = {}

n(A)  = 3

           P(A) 
4
3

)(
)(


Sn
An

37. P(A) = 0.37, P(B) = 0.42, P(AB) = 0.09 

P(AB)

P(AB) =  P(A) + P(B) -  P(AB)

   = 0.37 + 0.42 - 0.09

   = 0.7

38. P(A) = 3
2

 , P(B) = 5
2

, P(AB) = 3
1

 

P(AB)

P(AB) =  P(A) + P(B) -  P(AB)

           3
1

= 3
2

 + 5
2

 - P(AB)

P(AB) = 3
2

 + 5
2

 -   3
1

   = 15
5610 

   = 15
11







41) 



   1, 2, 3, 4, 5, 6, 7, 8, 9, 10

 = 2520

6, 7, 8, 9, 10

3, 7, 4, 9, 5

1, 7, 4, 3, 5

2

3

42) 3, 6, 9, 12, . . . . 111



  3, 6, 9, 12, . . . . 111

a = 3, d = 6 - 3 = 3, l = 111

           

37
136

1
3

108

1
3

3111

1
















n

d
aln

   

   

   

43) 16, 11, 6, 1, ........ 

- 54

  16, 11, 6, 1, ........ - 54

a = 16, d = 11 - 16 = - 5, l = - 54

           

15
114

1
5
70

1
5

1654

1





















n

d
aln

   

   

   

44) -11, -15, -19, ........ 

     19

  -11, -15, -19, ........

a = - 11, d = -15 + 11 = - 4, n = 19

  tn = a + (n - 1)d
 t19 = - 11+ (19 - 1) (-4)
      = - 11 + 18 (-4)
      = - 11 - 72
t19 = - 83

45) x, 10, y, 24, z 

x,  y,  z 

17
2

34
2

2410



y

         

3
1720

2017

10
2
17









x
x

x

x

       

       
        

31
1748

4817

24
2

17









x
z

z

z

       

       

x = 3
y = 17
z = 31

46) 3 + k, 18 - k, 5k + 1 

k 

(18 - k) - (3 + k) = (5k + 1) - (18 - k)

                  18 - k - 3 - k = 5k +1 - 18 + k

                           15 - 2k = 6k - 17

                          15 + 17 = 6k + 2k

                                  32 = 8k

                                    k = 4

47) 281 17

  29  x (17)

512  2 (17)

           (29)9  29 (17)

281  512 (17)

 281  2 (17)

 =  2







48.









Nnn

Nnnn
an

   

 

,1

),3(
2

1118

  an = n(n+3)
 a11 = 11 (11+3)
      = 11 (14)
      = 154
 an = n2 + 1
 a18 = 182 + 1
      = 324 + 1
     = 325





49.
















Nn
n
n

Nn
n

-n

an

   

     ,

,
12

3
1

2

2

a8 a15 

  an = 
3
12




n
n

 a8 = 
38
182




      = 38
164




      = 
11
63

            a15 = 
12

2

n
n

 a15 = 1)15(2
152



      = 130
225


      = 
31

225





50.   

     



   

 



  22.30 + 32  x ( 24)

          54.30   6.30 ( 24)

   



51. 

   





  2 + 45  x ( 7)
          47   5 ( 7)


52. “

”

“”
“



” 





        1 - 75  x ( 7)
          - 74   3 ( 7)


53.  .......
3
113 

a = 3, r = 
3
1

1

2 
t
t

r
as


 1







                     2
9

3
2
3

3
11

3





54. 0.666... . 



                    x = 0.666.... 

10x = 6.666.....
      ( - )    x = 0.666....

   9x = 6.0

                 3
2

9
6
x

      0.666.... =  3
2

55. 1 + 3 + 5 + ..... 40 

 = n2

                       = 402

           = 1600
56. 1 + 3 + 5 + ..... + 55 

28
2

56
2

155



n

 = n2

                        = 282

            = 784
57. 1 + 2 + 3 + ..... + n = 666 n 

666
2

)1(


nn

n (n + 1)  = 666   2
n (n + 1)  = 1332
   36  37 = 1332

   n = 36
58. 1 + 2 + 3 + ..... + k = 325 

       13 + 23 + 33 + ..... + k3  

k = 325
k3 = (325)2

           = 105625

59. 13 + 23 + 33 + ..... + k3 = 44100 

       1 + 2 + 3 + ..... + k 

k3  = 44100
k  =  44100

k  = 210
60. 13 + 23 + 33 + ..... 

14400 

k3  = 14400

 14400
2

)1( 2







 nn

        120
2

)1(


nn

61. 







     a = bq + r
532   =  21 (25) + 7

 = 25

 = 7
62. 



x 

x + 1
         a = bq + r
x + 1   =  x (1) + 1

 0
    x    =   1 (x) + 0

 0
 1


63. 252525  363636   



        5  252525         6   363636
        5    50505          6     60606

    10101                 10101
= 10101

n(n+1) = 240
15 x 16 = 240
n = 15









x2 - () x + () = 0
                     x2 + 9x + 20 = 0

68)  3
5
 , 4 



 = 3
5

= 4



x2 - () x + () = 0

                       x2 - 3
5

x + 4 = 0

        3x2 - 5x + 12 = 0

69)  2
3 
, -1 



 = 2
3 

= - 1


x2 - () x + () = 0

                       x2 + 2
3

x - 1 = 0

             2x2 + 3x - 2 = 0
70) 9 , 14 



 = 9
= 14


x2 - () x + () = 0
                       x2 - 9x + 14 = 0

71)  2
7

,  2
5

 



 = 2
7

= 2
5

64. 9, 15, 21, 27, . . . . 183 



       a = 9, d = 15 - 9 = 6, l = 183

        

30  

1  29    
6

174
    

6
9 - 183

    













n

d
aln

1

1

1

        tn = a + (n-1) d
        t15 = 9 + (15 -1) 6

 = 9 + 14 6
= 9 + 84
= 93

       t16 = 93 + 6
= 99

65)  
xx

x



2

2 1


x
x

xx
xx

xx
x

1
)1(

)1)(1(1
2

2











          

66)  
9
3

2 


x
x



3
1

)3)(3(
3

9
3

2











x

xx
x

x
x

          

67) -9, 20 



 = - 9
= 20







 = 3
1
3






a
b

= 0
1
0


a
c

76) 3y2 - y - 4 = 0 



3y2 - y - 4 = 0
ax2 + bx + c = 0
a = 3, b = - 1, c = - 4

 = 3
1



a
b

= 3
4


a
c

77)  


5
24



 
5

24
5
15

5
241




x

x

      x = 5

78) x2 - x - 20 = 0 

x2 - x - 20 = 0
ax2 + bx + c = 0
a = 1, b = -1, c =- 20

        b2 - 4ac = (-1)2 - 4  1  (-20)
                      = 1 + 80 = 81

          = + ve


79) 9x2 - 24x + 16 = 0 



9x2 - 24x + 16 = 0
ax2 + bx + c = 0
a = 9, b = -24, c = 16

        b2 - 4ac = (-24)2 - 4  9  16
                      = 576 - 576 = 0

       



x2 - () x + () = 0

                     x2 + 2
7

x + 2
5

 = 0

          2x2 + 7x + 5 = 0
72) x2 + 8x - 65 = 0   



x2 + 8x - 65 = 0
ax2 + bx + c = 0
a = 1, b = 8, c = -65

 = 8
1
8






a
b

= 65
1
65





a
c

73) 2x2 + 5x + 7 = 0   



2x2 + 5x + 7 = 0
ax2 + bx + c = 0
a = 2, b = 5, c = 7

 = 2
5



a
b

= 2
7


a
c

74) x2 + 3x - 28 = 0   



x2 + 3x - 28 = 0
ax2 + bx + c = 0
a = 1, b = 3, c =- 28

 = 3
1
3






a
b

= 28
1
28





a
c

75) x2 + 3x = 0 



x2 + 3x = 0
ax2 + bx + c = 0
a = 1, b = 3, c = 0







80) 2x2 - 2x + 9 = 0 

2x2 - 2x + 9 = 0
ax2 + bx + c = 0
a = 2, b = -2, c = 9

        b2 - 4ac = (-2)2 - 4  2  9
                      = 4 - 72
                      = - 68 = - ve

       

81) 15x2 +11x+2=0   



15x2 +11x + 2 = 0
ax2 + bx + c = 0
a = 15, b = 11, c = 2

        b2 - 4ac = (11)2 - 4  15  2
                      = 121 - 120
                      = 1 = + ve

       

82) x2 - x - 1 =0 

x2 - x - 1 =0
ax2 + bx + c = 0
a = 1, b = - 1, c = - 1

        b2 - 4ac = (-1)2 - 4  1  (-1)
                      = 1 + 4 = 5 = + ve

       

83) 02332 2  tt 



02332 2  tt 
 ax2 + bx + c = 0

232   c 3,-   b, a
        b2 - 4ac = 2324)3( 2  

                      = 9 - 24  = -15
          = - ve
       

84) x2 + 8x +12    



x2 + 8x +12 = 0
(x + 2) (x + 6) = 0
 x = -2, x = -6

85. 18 



 



 

1   18 1   6
18  1 6   1
2   9 2   3
9   2 3   2
3   6
6   3

86. aij = i2j2  3   3


aij = i2j2

A =  















333231

232221

131211

aaa
aaa
aaa

a11 = 12  12 = 1  1 = 1
a12 = 12  22 = 1  4 = 4
a13 = 12  32 = 1  9 = 9
a21 = 22  12 = 4  1 = 4
a22 = 22  22 = 4  4 = 16
a23 = 22  32 = 4  9 = 36
a31 = 32  12 = 9  1 = 9
a32 = 32  22 = 9  4 = 36
a33 = 32  32 = 9  9 = 81

A =  
















81369
36164
941

87. aij = |i - 2j| 3   3 



aij = |i - 2j|

A =  















333231

232221

131211

aaa
aaa
aaa







a11 = |1 - 2(1)| = | 1 - 2 | = |- 1| = 1
a12 = |1 - 2(2)| = | 1 - 4 | = |- 3| = 3
a13 = |1 - 2(3)| = | 1 - 6 | = |- 5| = 5
a21 = |2 - 2(1)| = | 2 - 2 | = 0
a22 = |2 - 2(2)| = | 2 - 4 | = |- 2| = 2
a23 = |2 - 2(3)| = | 2 - 6 | = |- 4| = 4
a31 = |3 - 2(1)| = | 3 - 2 | = |1| = 1
a32 = |3 - 2(2)| = | 3 - 4 | = |-1| = 1
a33 = |3 - 2(3)| = | 3 - 6 | = |-3| = 3

A =  
















311
420
531

88. A =  

















283
971
345

A



A =  

















283
971
345

AT =  

















293
874
315

89. A = 





















53
25
37

 - AA



A =  





















53
25
37

 - A =  





















53
25

37

AT =  











523
357

90. A = 

















138
2

57.017
225

(AT)T  = A



AT =  














 

12
52

37.02
8175

(AT)T = 

















138
2

57.017
225

= AA



91. A = 























11186
0341
52

371
3498

 

(i) (ii) 

(iii) a22, a23, a24, a34, a43, a44 



(i) = 16
(ii) = 4 4

(iii) a22 = 7 , a23 = 2
3

 , a24 = 5, a34 = 0,

       a43= -11 a44 = 1

92. A = 















987
654
321

 , B = 















042
131
071

 A + B
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