




01. A 

B 

C 

(A B)  C=(AC)(B  C) 



A = {1, 2, 3, 4, 5, 6, 7}
B = {2, 3, 5, 7}
C = { 2 }

      (A B)  C = (A  C)(B  C)
        (AB)  = {1, 2, 3, 4, 5, 6, 7} {2, 3, 5, 7}

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

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




02. A   

B 

C 

A  (BC) = (A  B)(A  C) 

A = {1, 2, 3, 4, 5, 6, 7}
B = {2, 3, 5, 7}
C = { 2 }

      A  (BC) = (A  B)(A  C)
          (BC)  = {2, 3, 5, 7} - { 2 }
                      = { 3, 5, 7}
    A  (BC)  = {1, 2, 3, 4, 5, 6, 7}  { 3, 5, 7}
                       = {(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, 3, 4, 5, 6, 7} {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), (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, 3, 4, 5, 6, 7} { 2 }

                         = {(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)} ......
                         =   .

03. A = { xW / x < 2}, B = { xN / 1 < x   4},

      C = {3, 5}  A  (BC) = (A  B)(A  C)



A = {0, 1}

B = {2, 3, 4}

C = { 3, 5 }

     A  (B C) = (A  B)(A  C)

       (B C) = {2, 3, 4}{ 3, 5 }

                     = {2, 3, 4, 5}

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

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

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

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

    (A  C) = {0, 1} { 3, 5 }

                 = {(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)} ... 
                      =   .







04. A = { xW / x < 2}, B = { xN / 1 < x   4},

      C = {3, 5}  A  (BC) = (A  B)(A  C)



A = {0, 1}

B = {2, 3, 4}

C = {3, 5}

A  (B C) = (A  B)(A  C)

       (B C) = {2, 3, 4}{3, 5}= { 3 }

A  (B C) = {0, 1} { 3 }=  {(0, 3), (1, 3)} ... 
        (A  B) = {0, 1} {2, 3, 4}

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

                         (1, 3), (1, 4)}

        (A  C) = {0, 1} {3, 5}

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

(A  B)(A  C) = { (0, 3), (1, 3)} ... 
                        =   .

05. A = { xW / x < 2}, B = { xN / 1 < x   4},
      C = {3, 5}  (A  B)  C = (A  C)(B  C)


A = {0, 1}
B = {2, 3, 4}
C = { 3, 5 }

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

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

06. A = {5, 6}, B = {4, 5, 6}, C = {5, 6, 7} 

    (A  A) = (B  B) (C  C) 

A = {5, 6},

B = {4, 5, 6},

C = {5, 6, 7}

 (A  A) = (B  B) (C  C)

A  A = {5, 6}{5, 6}

                       = {(5, 5), (5, 6), (6, 5), (6, 6)} . . . . 
            B  B = {4, 5, 6} {4, 5, 6}

                       ={(4, 4), (4, 5), (4, 6), (5, 4), (5, 5),

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

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

                        = {(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)} .... 
                       =   .

07. 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)  (B  D) = (A  B) (C  D)
A  C = {1, 2, 3}{3, 4} = { 3 }

            B  D = {2, 3, 5}{1, 3, 5} = {3, 5}
 (A  C)  (B  D) = { 3 } {3, 5}
                                 = {(3, 3), (3, 5)} . . . . . . . 
            A  B = {1, 2, 3}{2, 3, 5}
                       = {(1, 2), (1, 3), (1, 5), (2, 2), (2, 3),
                           (2, 5), (3, 2), (3, 3), (3, 5)}
           C  D = {3, 4}{1, 3, 5}
                      = {(3, 1), (3, 3), (3, 5), (4, 1),
                           (4, 3), (4, 5)}
(A  B) (C  D) = {(3, 3), (3, 5)} . . . . . . . 
                         =   .







08. A = { xN / 1 < x  4}, B = { xW / 0 x <  2}

 C = {xN /  x  3}  A  (BC) =

(A  B)(A  C) 

A = {2, 3}

B = {0, 1}

C = {1, 2}

A  (BC) = (A  B)(A  C)

BC = {0, 1}{1, 2} = {0, 1, 2}

   A  (BC) = {2, 3} {0, 1, 2}

                    = {(2, 0), (2, 1), (2, 2), (3, 0),

                         (3, 1), (3, 2)} . . . . 
          A  B = {2, 3} {0, 1}

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

          A  C = {2, 3} {1, 2}

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

(A  B)(A  C) = {(2, 0), (2, 1), (2, 2), (3, 0),

                                   (3, 1), (3, 2)} . . . . 
  =   .

09. A = { xN / 1 < x  4}, B = { xW / 0 x <  2}

 C = {xN /  x  3}  A  (BC) =

(A  B)(A  C) 

A = {2, 3}

B = {0, 1}

C = {1, 2}

A  (BC) = (A  B)(A  C)

BC = {0, 1} {1, 2} = { 1 }

  A  (BC) = {2, 3} { 1 }

                     = {(2, 1), (3, 1)} . . . . 
          A  B = {2, 3} {0, 1}

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

          A  C = {2, 3} {1, 2}

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

 (A  B)(A  C) = {(2, 1), (3, 1)} . . . . 
                       =  .

10. A = {3, 4, 7, 8}, B = {1, 7, 10} 

A-B-



( i ) R1= {(3, 7), (4, 7), (7, 10), (8, 1)}

( ii ) R2= {(3, 1), (4, 12)}

( iii ) R3= {(3, 7), (4, 10), (7, 7), (7, 8), (8, 11),

                             (8, 7), (8, 10)}

A = {3, 4, 7, 8},

B = {1, 7, 10}

 A  B = {3, 4, 7, 8} {1, 7, 10}

                        = {(3, 1), (3, 7), (3, 10), (4, 1), (4, 7),

                           (4, 10), (7, 1), (7, 7), (7, 10), (8, 1),

                             (8, 7), (8, 10)}

( i )  R1 

( ii ) R2 

( iii ) R3 

11. A = {1, 2, 3, 7}  B = {3, 0, -1, 7} 

A-B-

( 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)}

A = {1, 2, 3, 7}

B = {3, 0, -1, 7}

A  B = {1, 2, 3, 7}  {3, 0, -1, 7}

           = {(1, 3), (1, 0), (1, -1), (1 7), (2, 3), (2, 0),

                (2, -1), (2, 7), (3, 3), (3, 0), (3, -1), (3, 7),

                (7, 3), (7, 0), (7, -1), (7, 7)}

( i ) R1 

( ii ) R2 

( iii ) R3 

( iv ) R4 







12. (A), 

(C)(M)(E)

A, C, M E

   

 10,000, 25,000,  50,000  1,00,000

  A1, A2, A3, A4,  A5  

C1, C2, C3, C4

M1, M2, M3  E1, E2

  xRy  x
y R

    





YX

25,000



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)}

13. X = {-5, 1, 3, 4}, Y = {a, b, c} X-

Y-

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

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

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

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

X- 4 

R1 

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

X-  

R2 

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

X-1 

R3 







14. A = {1, 2, 3, 4}, B = {2, 5, 8, 11, 14} 

f : A  B f (x) = 3x - 1
  (i) 

 (ii)  (iii)  

(iv)

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

(i) 

(ii) 

(iii) 

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

15.  f : A  B   1
2

)( 
xxf  

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

(i)  (ii)  (iii) 

(iv)

1
2

)( 
xxf

01
2
2)2( f

11
2
4)4( f

21
2
6)6( f

41
2

10)10( f

51
2

12)12( f

(i) 

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

(iii) 

(iv)
9







16.  f : [-5, 9]  R    
















96;43
62;15

25;16

)( 2

xx
xx

xx

xf
      

     

     



(i) f (-3) + f (2) (ii) f (7) - f (1) (iii) 2f (4) + f (8)

(iv) )2()4(
)6()2(2



ff

ff

















96;43
62;15

25;16

)( 2

xx
xx

xx

xf
      

     

     

(i) f (-3) + f (2)
f (x) = 6x + 1
   f (-3) = 6(-3) + 1

= - 18 + 1
= -17

f (x) = 5x2 - 1
 f (2) = 5(2)2 - 1

= 20 - 1
= 19

f (-3) + f (2) = - 17 + 19 = 2
(ii) f (7) - f (1)

f (x) = 3x - 4
   f (7) = 3(7) - 4

= 21 - 4
= 17

f (x) = 6x + 1
 f (1) = 6(1) + 1

= 6 + 1
= 7

f (7) - f (1) =  17 - 7 = 10
(iii) 2f (4) + f (8)

   f (x) = 5x2 - 1
   f (4) = 5(4)2 - 1

= 5(16) - 1
= 80 - 1
= 79

f (x) = 3x - 4
   f (8) = 3(8) - 4

= 24 - 4
= 20

2f (4) + f (8) =  2(79) + 20
= 158 + 20
= 178

(iv) )2()4(
)6()2(2



ff

ff

f (x) = 6x + 1
   f (-2) = 6(-2) + 1

= - 12 + 1
= -11

f (x) = 3x - 4
   f (6) = 3(6) - 4

= 18 - 4
= 14

f (x) = 5x2 - 1
 f (4) = 5(4)2 - 1

= 5(16) - 1 = 80 - 1
= 79

)2()4(
)6()2(2



ff

ff
 = 1179

14)11(2



 = 68
1422 

 =  68
36

=  17
9

17. f   














1;1
1;2

1;2
)(

xx
x

xx
xf

3  

1       

   

(i) f (3)  (ii) f (0) (iii) f (-1.5)
(iv) f (2) + f (-2) 

















1;1
1;2

1;2
)(

xx
x

xx
xf

3  

1       

   

9

17







(i) f (3)
f (x) = x + 2
 f (3) = 3 + 2

= 5
(ii) f (0)

f (x) =  2
 f (0) = 2

(iii) f (-1.5)
f (x) = x - 1

      f (- 1.5) = -(1.5) - 1
= - 2.5

(iv) f (2) + f (-2)
f (x) = x + 2
 f (2) = 2 + 2

= 4
f (x) = x - 1

          f (-2) = -2 - 1
= - 3

            f (2) + f (-2) = 4 - 3
= 1

18. f : RR  














3;23

3;

2;72

)(
xx

xx

xx

xf
  

2   2-

    
2

  (i)  f  (4)  (ii)  f  (-2)

(iii)  f (4) + 2f (1)  (iv) )3(
)4(3)1(




f
ff




















3;23

3;

2;72

)(
xx

xx

xx

xf
  

2   2-

    
2

(i) f (4)
f (x) = 3x - 2
 f (4) = 3(4) - 2

= 12 - 2
= 10

(ii) f (-2)
f (x) = x2 - 2
f (-2) = (-2)2 - 2

= 4 - 2
= 2

(iii)  f (4) + 2f (1)
f (x) = 3x - 2
 f (4) = 3(4) - 2

= 12 - 2
= 10

(ii) f (1)
f (x) = x2 - 2
f (1) = 12 - 2

= 1 - 2
= -1

f (4) + 2f (1) = 10 + 2(-1)
= 10 - 2
= 8

(iv) )3(
)4(3)1(




f
ff

f (1) = 1
f (4) = 10
f (x) = 2x + 7
f (-3) = 2(-3) + 7

= -6 + 7
= 1

)3(
)4(3)1(




f
ff

= 1
)10(31

= - 1 - 30
= - 31

19. f (x) = 2x + 3, g(x) = 1 - 2x h(x) = 3x
f (g h) = (f g)h 

f (g h) = (2x + 3) [(1 - 2x) (3x)]
    = (2x + 3)  [(1 - 2(3x)]
    = (2x + 3)  (1 - 6x)
    = 2(1 - 6x) + 3
    = 2 - 12x + 3
    = 5 - 12x  ....... 

            (f g)h =  [(2x + 3) (1 - 2x)][3x]
    = [2(1 - 2x) + 3] [3x]
= [2 - 4x + 3] [3x]

   = [5 - 4x] [3x]
                            = 5 - 4(3x)
                            = 5 - 12x  ....... 

= 







20. f (x) = x - 1, g(x) = 3x +1  h(x) = x2 

(f g)h  = f (g h) 

          (f g)h   = [(x - 1) (3x +1)][ x2 ]

                           = [3x + 1 - 1)][x2 ]

                           = [3x][x2 ]

    = 3x2 ....... 

            f (g h) = (x - 1) [(3x +1) (x2 )]

   = (x - 1) [3x2 +1]

   = 3x2 + 1 - 1

   = 3x2  ....... 

 = 

21. f (x) = x2, g(x) = 2x  h(x) = x + 4 

    (f g)h  = f (g h)  

           (f g)h = [(x2) (2x)][ x + 4 ]

                           = (2x)2 (x + 4)

                           = (4x2) (x + 4)

   = 4(x + 4)2 ....... 

            f (g h) = (x2) [(2x) (x + 4)]

   =(x2) [2(x + 4)]

  = (x2) 2(x + 4)]

  =[2(x + 4)]2

 = 4(x + 4)2 ....... 

 = 

22. f (x) = x - 4, g(x) = x2  h(x) = 3x - 5 

     (f g)h  = f (g h)  

  (f g)h = [(x - 4) (x2)][ 3x - 5 ]

                           = (x2- 4) (3x - 5)

                           = (3x - 5)2 - 4  ....... 

            f (g h) = (x - 4) [(x2 ) (3x - 5)]

   = (x - 4) [(3x - 5)2]

   = (3x - 5)2 - 4  ....... 

 = 

23. f (x) = 3x + 1, g(x) = x + 3  

gff(x) =  fgg(x) x-

  gff(x) = (x + 3) [(3x + 1) (3x + 1)]

= (x + 3) [3(3x + 1) + 1]

                        = (x + 3) [9x + 3 + 1]

= (x + 3) [9x + 4]

= 9x + 4 + 3

= 9x + 7

           fgg(x) = (3x + 1) [(x + 3) (x + 3)]

= (3x + 1) [(x + 3) + 3]

                        = (3x + 1) [x + 3 + 3]

= (3x + 1) [x + 6]

= 3(x + 6) + 1

= 3x + 18 + 1

= 3x + 19

 9x + 7 =  3x + 19

9x - 3x =  19 - 7

        6x = 12

          x = 2

24.  

   

   

h(b) = 2.47b + 54.10   

   b  



(i) h 

(ii) 50 



(iii) 147.96 



(i)  h(b1) = h(b2) 

2.47b1 + 54.10 = 2.47b2 + 54.10

                    b1 = b2

           h 







(ii)     h(50) = 2.47(50) + 54.10

                              = 123.50 + 54.10

      = 177.60 

(iii)    2.47(b) + 54.10 = 147.96

                                 2.47(b) = 147.96 -  54.10

                      = 93.86

                  b  = 47.2
86.93

 = 38 

25. t    (C)  

  (F)  

   

t (C)= F

( 32
5
9

 CF ).

(i) t (0) (ii) t (28) (iii) t (-10)
(iv) t (C) = 212C

(v)    



(i) t (0) 32)0(
5
9



= 32o F

(ii) t (28) 32)28(
5
9



= 50.4 + 32o

= 82.4o F

(iii) t (-10) 32)10(
5
9



= -18 + 32o

= 14o F

(iv) 32
5
9

C = 212

 C
5
9 = 212 - 32

 C
5
9 = 180

      C = 100o F

(v)  32
5
9

 FF

FF 
5
932


5

5932 FF 


5
432 F



               F = -40o

26.C(t)  

C (at1 + bt2) = aC(t1) + bC(t2)

  a, b 

C(t) =  3 t 

     C(t) =  3 t

               aC(t1) = a3t1 = 3at1

   bC(t2) = b3t2 = 3bt2

aC(t1) + bC(t2)  = 3at1 +  3bt2

 = 3(at1 +  bt2 )

  = C[at1 + bt2 ]



27. 

 

  



a - d, a, a + d, 

             a - d + a + a + d = 27
3a = 27
  a = 9

        (a - d)  a a + d) = 288
             a(a2 - d2) = 288
           9 (92 - d2) = 288

     81 - d2 = 32
d2 = 81 - 32

            d2 = 49
d  = 7

2, 9, 16 16, 9, 2

32







28. 

 



  

    



a - d, a, a + d  

             a - d + a + a + d = 207

3a = 207
  a = 69

                       (a - d)  a  = 4623
d  = 2

 67,  69,  71

29. 

    





 a - 3d, a - d, a + d, a + 3d 

a - 3d + a - d +  a + d + a + 3d = 28
         4a = 28
            a = 7

(a - 3d)2 + (a - d)2 + (a + d)2 + (a + 3d)2 = 276
d = 2

1, 5, 9, 13

30. 396, 504, 636 

    a = bq + r

504 = 396(1)+108

    r 0

396 = 108(3) + 72

    r 0

108 = 72(1) + 36

    r 0

72 = 36 (2)+0

    r 0

   = 36

636 = 36 (17) + 24

 r 0

24 = 12 (2) + 0

    r 0

   = 12

31. 84, 90, 120  

    a = bq + r

90 = 84(1)+6

    r 0

84 = 6 (14) + 0

    r 0

  = 6

120 = 6 (20) + 0

r 0

   = 6

32. 3006007



301 + 308 + 315 + . . . + 595
a = 301, d = 7, l = 595

       n = 1
d

al

=  1
7

301595




= 1
7

294


= 42 + 1
      n = 43

      Sn = ][
2

lan
  

= ]595301[
2
43

 

= 896
2
43



= 19264







33. 450



1 + 3 + 5 + . . . + 449
a = 1, d = 2, l = 449

       n = 1
d

al

=  1
2

1449




= 1
2

448


= 224 + 1
      n = 225

      Sn = ][
2

lan
  

= ]4491[
2

225
 

= 450
2

225


= 50625
34. 6029024







2

)1(nnn

   603 + 604 + 605 + . . . + 901
= (1+2+3+....+901) - (1+2+3+....+602)

= 2
603602

2
902901 




= 406351 - 181503
= 224848

   604 + 608 + 612 + . . . + 900
a = 604, d = 4, l = 900

       n = 1
d

al

=  1
4

604900



  

    

= 1
4

296


= 74 + 1
      n = 75

      Sn = ][
2

lan
  

=  ]9604[
2

75
00  

=  1504
2
75



= 56400



= 224848 - 56400

= 168448

35. S1, S2  S3 

n, 2n 3n 

S3 = 3[S2 - S1] 

S1 = ])1(2[
2

dnan
 S2 = ])12(2[

2
2 dnan



S3 = ])13(2[
2
3 dnan



S2- S1 = 





 






  ])1(2[

2
])12(2[

2
2 dnandnan

   = ])13(2[
2

dnan


3[S2 - S1] =  ])13(2[
2
3 dnan



    = S3 

36. 5  + 55 + 555 +. . . . .  n


Sn  =  5  + 55 + 555 + .......... n 

= 5 (1+ 11 + 111 + ....... n )

      = 9
5

 (9 + 99 + 999 + ..... n )

      = 9
5

 [(10-1)+(100-1)+(1000-1)+ .... n ]

    = 9
5 [(10  + 100  + 1000  .... n ) - n ]

    a = 10, r = 10

Sn =  









1

)1( n 

r
ra







Sn =  










 n
110

)110(10
9
5 n 

     =  









 n
9

)110(10
9
5 n 

37. 3  + 33 + 333 +. . . . .  n


Sn  =  3  + 33 + 333 + .......... n 

= 3 (1+ 11 + 111 + ....... n )

      = 9
3

 (9 + 99 + 999 + ..... n )

      = 3
1

 [(10-1)+(100-1)+(1000-1)+ .... n ]

    = 3
1 [(10  + 100  + 1000  .... n ) - n ]

    a = 10, r = 10

Sn =  









1

)1( n 

r
ra

Sn =  










 n
110

)110(10
3
1 n 

     =  









 n
9

)110(10
3
1 n 

38. 0.4 + 0.44 + 0.444 + . . . .   n 



Sn  =  0.4 + 0.44 + 0.444 + . . . .   n 

= 4 (0.1+ 0.11 + 0.111 + ....... n )

   = 9
4

 (0.9+ 0.99 + 0.999 + ....... n )

    = 9
4

 [(1-0.1)+(1-0.01)+(1-0.001)+ ..... n )

   = 9
4

 [n - ......
1000

1
100

1
10
1(   n )]

       a = 10
1

, r = 10
1

Sn =  










1

)1(
r
ra n 

Sn =  
1

10
1

1
10
1

10
1

























n

n

 Sn =
9

1
10
1

10
9

1
10
1

10
1
































nn

nn

39. 0.6666...... 



x   =  0.666....  

10x     =  6.666....
x     =  0.666.... ( - )
9x   =  6

                x = 3
2

  0.666.... = 3
2

40. 0.123 

x   =  0.123 

         =  0.123123123......
   1000x   =  123.123123.....

x  =      0.123123...... ( - )

     999x   =  123

                x = 333
41

999
123



  0.123 = 333
41

41. 93103 213



2
3

2
)1(




 


nnn

93103 213

= [1323 213] -[132383]

                         = 
22

9




 





 


2

8
2

2221







= (231)2 - (36)2

= 53361 - 1296

= 52065

42. 103113 123 203



2
3

2
)1(




 


nnn

103113 123 203

= [1323 203] -[132393]

                         = 
22

1




 





 


2

09
2

2120

= (210)2 - (45)2

= 44100 - 2025
= 42075

43. 6272 82 212

 6
)12)(1(2 


nnnn

6272 82 212

= [1222 212] -[1222 52]

                         = 



 





 


6

1165
6

432221

= 3311 - 55

= 3256

44. 152162 172 282

 6
)12)(1(2 


nnnn

152162 172 282

= [1222 282] -[1222 142]

                         = 



 





 


6

291514
6

572928

= 7714 - 1015
= 6699

45. 10 11 12 24 

 15 

 



 6
)12)(1(2 


nnnn

102112 122 242

= [1222 242] -[1222 92]

                         = 



 





 


6

19109
6

492524

= 4900 - 285

= 4615 

46. 52102 152 1052


6

)12)(1(2 


nnnn

52102 152 1052

= 52 [1222 212]

                         =
6

43222125 

= 82775

47) 64x4 - 16x3 + 17x2 - 2x + 1 



= | 8x2 - x + 1 |

64 -16 +17 -2 +1

8x2 - 1x + 1

8x2

16    -1

 16  -2  +1

64
9x4   -16 +17

  -16    + 1
9x4  -  6x3   +   16 -2 +1

16 -2 +1
0

 x4            x3       x2        x          c







48) x4 - 12x3 + 42x2 - 36x + 9 



= | x2 - 6x + 3 |

1 -12 +42 -36 +9

1x2 - 6x + 3

1x2

2    - 6

 2   -12   +3

1
9x4   -12 + 42

  -12    + 36
9x4  -  6x3   +   + 6 -36 +9

+ 6 -36 +9
0

 x4            x3       x2        x          c

49) 37x2  - 28x3 + 4x4 + 42x + 9 



= | 2x2 - 7x - 3 |

4 -28 + 37 + 42 + 9

2x2 - 7x - 3

2x2

4    - 7

 4  -14   -3

4
9x4   -28 + 37

 -28 + 49
9x4  -  6x3   +  -12     + 42     +9

-12     + 42     +9
0

 x4            x3       x2        x          c

50) 121x4 - 198x3 -183x2 + 216x  + 144 


= | 11x2 - 9x - 12 |

121 -198 - 183 +216 +144

11x2 - 9x - 12

11x2

22    - 9

 22 -18   -12

121
9x4   -198 - 183

 -198 + 81
9x4  -  6x3   +  -264     +216 +144

-264     +216 +144
0

 x4            x3        x2        x          c

52) 9x4 + 12x3 + 28x2 + ax + b  

a, b

a = 16,   b = 16

9 + 12 + 28   a b

3 + 2 + 4

3

6    +2

6   +4    +4

9
9x4 + 12 + 28
x4 + 12 + 4
9x4  -  6x3   +  + 24      a b

+ 24   + 16     + 16
0

 x4            x3       x2          x        c

53) 4x4 - 12x3 + 37x2 + bx + a  

a, b

 a = 49, b = - 42

4 - 12 + 37   b a

2 - 3 + 7

2

4    -3

4   - 6    +7

4
9x4 - 12 + 37
x4 - 12 + 9
9x4  -  6x3   +  + 28      b a

+ 28   - 42     + 49
0

 x4            x3       x2          x        c

51) 289x4 - 612x3 + 970x2 -  684x + 361 


= | 17x2 - 18x + 19 |

289 -612 +970 -684 +361

17x2 - 18x + 19

17x2

34    - 18

 34 -36   +19

289
9x4  -612 +970

  -612 +324
9x4  -  6x3   +  +646     -684 +361

+646     -684 +361
0

 x4            x3        x2        x          c







54) 36x4 - 60x3 + 61x2 - mx + n  

m, n

m = 30,   n = 9

36 -60 +61 -m +n

6 - 5 + 3

6

12     -5

12    -10   +3

36
9x4   -60 +61

 -60 +25
9x4  -  6x3   + + 36 - m +n

+ 36 - 30 + 9
0

 x4            x3        x2        x          c

55) ax4 + bx3 + 361x2 + 220x + 100  

a, b

a = 144,   b = 264

100 +220 + 361   +b +a

10 +11 +12

10

20   +11

20  + 22 +12

100
9x4 +220 + 361
x4 +220 + 121
9x4  -  6x3   +  + 240    +b +a

+ 240  +264  + 144
0

 c            x          x2         x3      x4

56) x4 - 8x3 + mx2 + nx + 16  

m, n

m - 16  = 8
m = 8 + 16 = 24,   n  = - 32

1  - 8 + m +n +16

1 - 4 + 4

1

2    -4

2   -8   +4

1
9x4 - 8 + m
x4 - 8 + 16
9x4  -  6x3   +  m - 16    +n  +16

+ 8       - 32     + 16
0

 x4            x3       x2          x         c

57) 3x2 + 7x - 2 = 0 

 (i)  






(ii)  




 22



3x2 + 7x - 2 = 0

ax2 + bx + c = 0

a = 3, b = 7, c = -2


3
7



a
b

 3
2


a
c

(i)  






 
 22

 
 2)( 2

 (ii)  




 22

= 
 33




 )(3)( 3

58) x2 + 7x + 10 = 0 

 (i) (ii) (iii) 








      (iv)  




 22



x2 + 7x + 10 = 0

ax2 + bx + c = 0

a = 1, b = 7, c = 10

 7
1
7






a
b

 10
1
10


a
c







(i) 

 (ii)

(iii)  






= 
 22

 = 
 2)( 2

 (iv)  




 22

= 
 33




 )(3)( 3

59) 2x2 - 7x + 5 = 0 

 (i) 





11
 (ii)










2x2 - 7x + 5 = 0

ax2 + bx + c = 0

a = 2, b = - 7, c = 5


2
7



a
b

 2
5


a
c

    (i) 





11
= 




   (iii)  






 
 22

 
 2)( 2

60) x2 + 6x - 4 = 0  (i) 

(ii)





22




x2 + 6x - 4 = 0

ax2 + bx + c = 0

a = 1, b = 6, c = -4

 6
1
6






a
b

 4
1
4





a
c



x2 x +=0

61) 2x2 - x - 1 = 0  (i) 

1,1

 

(ii)  



2x2 - x - 1= 0

ax2 + bx + c = 0

a = 2, b = -1, c = -1


2
1



a
b


2
1


a
c



x2 x +=0

62) 2x2   

   

   





    








2x2 - x - 9
8

 (2x2) = 2

 2x2 - x - 
9

16 2x   = 2

      
9

16918 22 xxx 
  = 2

                      2x2 - 9x = 18
   2x2 - 9x - 18 = 0

          (2x + 3) (x - 6)  = 0
        x  = 6

= 2 (6)2 = 2 (36) = 72

63. x2 

   10x  

   





    x2 - 10x - 8
1

 x2 = 6

8
1808 22 xxx 

  = 6

                      7x2 - 80x = 48
   7x2 - 80x - 48 = 0

        x  = 12
= 122 = 144

64) A = 







15
31

,   B = 






 
253
211

,  C = 







 314

231

A(B + C) = AB + AC

B + C = 






 
253
211

 + 







 314

231

=  







 561

422

       A(B + C) = 







15
31

 







 561

422

= 










520610110
15418232

= 







15411
19201

.......

     AB = 







15
31








 
253
211

= 










2105535
6215191

= 







 8102

81410

   AC = 







15
31









 314

231

= 










31011545
9233121

= 







7149
11611

      AB + AC = 







 8102

81410
 + 








7149
11611

=  







15411
19201

.......

 =  





x2 - ()x + () = 0

  =  a
b

=  a
c



b2 -4ac = 0 

b2 -4ac = +ve 

b2 -4ac = - ve 







65) A = 







 31

11
,   B =  








 24

21
 ,  C = 








23
67

A(B + C) = AB + AC

B + C = 







 24

21
 + 








23
67

=  










41
86

       A(B + C) = 







 31

11
 











41
86

= 










12836
4816

= 







43

127
.......

     AB =  







 31

11
 








 24

21

= 










62121
2241

= 










413
43

   AC = 







 31

11








23
67

= 










6697
2637

= 







016
84

      AB + AC = 










413
43

 + 







016
84

=  







43

127
.......

 =  

66) A = 







 112

121
,   B =  




















20
41
12

  

(AB)T = BT AT

AB =  







 112

121
 




















20
41
12

= 










242014
281022

= 







 45
90

           (AB)T = 







 49
50

.......

BT =  










241
012

AT =   
















11
12

21

BT AT =  










241
012

















11
12

21

= 










242281
014022

= 







 49
50

 .......

 =  

67)  A = 







821
925

,   B =  
















15
21
71

  

      (AB)T = BT AT

AB =  







821
925

 
















15
21
71







= 









8474021
94354525

= 







343

3052

           (AB)T = 







330
4352

.......

BT =  







127
511

AT =   
















89
22
15

BT AT =  







127
511

















89
22
15

= 










8479435
40214525

= 







330
4352

.......

 =  

68)  A = 







 21

13
  

 AA2 - 5A + 7I2 = O 

      A2 = 







 21

13
  








 21

13
  

= 










4123
2319

= 







 35

58

A2 - 5A + 7I2 = 







 35

58
-5 








 21

13
  

+ 7 







10
01

= 







 35

58
 + 










105
515

 + 







70
07

= 







00
00

= O  

69)  A = 







31
21

, B = 







51
04



(A - B)T = AT - BT 

A - B = 







31
21

 - 







51
04

= 







31
21

 + 










51

04

= 










20

23

          (A - B)T = 










22

03
.......

     AT =  







32
11

     BT =  







50
14

AT - BT = 







32
11

- 







50
14

= 







32
11

+ 










50
14

= 










22

03
.......

 =  

70) A = 







31
21

, B = 







51
04

, C = 







21
02



A (BC) = (AB) C 

BC = 







51
04









21
02

= 









10052
0008

= 







107
08







A (BC) = 







31
21









107
08

= 










300218
200148

= 







3029
2022

.......

  AB = 







31
21









51
04

= 










15034
10024

= 







157
106

(AB) C= 







157
106

 







21
02

= 










3001514
2001012

= 







3029
2022

.......

 =  

71) A =  211  , B = 














 

31
12
11

, C = 







12
21



 (AB) C = A (BC) 

AB =  211 














 

31
12
11

=  611221 

=  41

(AB) C=  41 







12
21

=  4281 

=  29  ......

            BC = 














 

31
12
11









12
21

= 




















3261
1422
1221

= 




















17
34
31

       A (BC) =  211   




















17
34
31

=  2331441 

=  29  .......

 =  

72) A = 










cos0

0cos , B = 










sin0

0sin

 A2 + B2 = I 

    A2 = 










cos0

0cos











cos0

0cos

= 











2

2

cos00
00cos

= 











2

2

cos0
0cos

B2 = 










sin0

0sin











sin0

0sin

= 











2

2

sin00
00sin







= 











2

2

sin0
0sin

        A2 + B2 = 











2

2

cos0
0cos + 












2

2

sin0
0sin

= 











22

22

sincos0
0sincos

= 







10
01

= I 

73) A = 







31
21

, B = 







51
04

, C = 







21
02



 (A - B) C = AC - BC 

A - B = 







31
21

 - 







51
04

= 







31
21

 + 










51

04

= 










20

23

    (A - B) C = 










20

23








21
02

= 










4020
4026

= 










42

44
 .......

AC = 







31
21









21
02

= 










6032
4022

= 







65
44

              BC = 







51
04









21
02

= 









10052
0008

= 







107
08

        AC - BC = 







65
44

 - 







107
08

= 







65
44

 + 










107
08

=  










42

44
.......

 =  

74) A = 



















401
832

134

,  B = 
















 117
291
432



       C = 



















142
321
438

A + (B + C) = (A + B) + C



B + C =  
















 117
291
432

 + 



















142
321
438

= 
















 255
572
8610

A + (B+C) = 



















401
832

134

 + 
















 255
572
8610

= 



















654
3104

9914

 .......







 A + B = 



















401
832

134

 +   
















 117
291
432

= 



















516
6123

566

(A + B) + C =  



















516
6123

566

  +



















142
321
438

= 



















654
3104

9914

.......

 =  

75) A = 







dc
ba

, I = 







10
01



 A2 - (a + d)A = (bc - ad) I2 

     A2 = 







dc
ba









dc
ba

= 











2

2

dbccdac
bdabbca

          (a + d)A= (a + d) 







dc
ba

= 











2

2

dadcdac
bdabada

 A2 - (a + d)A

= 











2

2

dbccdac
bdabbca

- 











2

2

dadcdac
bdabada

= 










adbc

adbc
0

0

= (bc - ad) 







10
01

= (bc - ad) I2



76) A = 
















678
053
381

,  B = 


















510
3112
468



C = 

















341
271
035

(i) 3A + 2B - C (ii) BA
2
3

2
1





3A + 2B - C

       =3
















678
053
381

+2


















510
3112
468

- 

















341
271
035

       =
















182124
0159
9243

+


















1020
6224
81216

+ 





















341
271

035

       =
















251923

84414
1914

      BA
2
3

2
1

 = 



































510
3112
468

2
3

678
053
381

2
1

=



















































510
3112
468

3
678
053
381

2
1

= 





















































1530
9336

121824

678
053
381

2
1

= 





















948
9283

152623

2
1

= 
























2
924
2

9142
3

2
15132

23







77) X + Y  = 







53
07

, X - Y = 







40
03

X,Y



X + Y = 







53
07

 . . . . . . . . ( 1 )

X - Y = 







40
03

. . . . . . . . ( 2 )

            2X = 







93
010

X = 










2
9

2
3

05

X + Y = 







53
07

. . . . . . . . ( 1 )

-X + Y = 










40

03
( 2 )  -1

2Y = 







13
04

Y = 










2
1

2
3

02

78) 













ABCABD, ACE 

1
2

3 4

5



EC
AE

DB
AD





DE || BC 



ABC, ADE

1 

2 = 3 []
4 = 5 []
AAA 

ABC ~ ADE

 AE
AC

AD
AB



 AE
ECAE

AD
DBAD 




AE
EC

AE
AE

AD
DB

AD
AD



 EC
AE

DB
AD

 

79) 







 





ABCAD 



AC
AB

DC
BD





CE || DA 

BA



1 = 2 [AD ]

2 = 4 []

1 = 3 []







3 = 4

AE = AC


AE
BA

DC
BD



AC
AB

DC
BD

 

80) 





    



 A = 90°



 AB2  + AC2 = BC2

 AD  BC 



ABC, ABD

B = 

BAC = BDA = 90°

AA 

ABC ~ ABD

 AB
BC

DB
AB



  AB2  = BC  BD .................. (1)


ABC ~ ADC

  AC
BC

DC
AC



AC2  = BC  DC ................. (2)

(1) + (2) 

   AB2  + AC2   = BD  BC BC  DC

AB2  + AC2 = BC2 

81) 



C

A

B
D

EF

1111

1

1

1









    
FB
AF

EA
CE

DC
BD
FB
AF
EA
CE
DC
BD





AD, BE, CF 

82) 





AD 



AC
AB

DC
BD

 .................. (1)







BE 

 AB
BC

EA
CE

 .................. (2)

CF 

 BC
AC

FB
AF

 .................. (3)

(1) (2) (3) 

BC
AC

AB
BC

AC
AB

FB
AF

EA
CE

DC
BD



 = 1

  



83) (-9, -2), (-8, -4), (2, 2)  (1, -3) 





A = 2
1

1   4321

1   4321

yy   y   y   y

xx   x   x   x

(-9, -2), (-8, -4), (1, -3),  (2, 2)

         A = 2
1

22342
92189




             = 2
1 |( 36 + 24 + 2 - 4) - (16 -4 - 6 -18)|

= 2
1

 |58 + 12|

         A = 2
1

 ( 70 ) = 35

= 35  

84) (-9, 0), (-8, 6), (-1, -2)  (-6, -3) 





A = 2
1

1   4321

1   4321

yy   y   y   y

xx   x   x   x

(-9, 0), (-6, -3), (-1, -2),  (-8, 6)

           A = 2
1

06230
98169




             = 2
1 |( 27 + 12 - 6 + 0) - (0 + 3 + 16 - 54)|

= 2
1

 |33 + 35|

         A = 2
1

 ( 68 ) = 34

= 34  

85) (8, 6), (5, 11), (-5, 12)  (-4, 3) 





A = 2
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