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EXERCISE 1.1 
Q01. Possible orders : 1 12, 2 6, 3 4, 4 3, 6 2, 12 1      . 

Q02. (a) Let A  be the matrix of order 2 3   

 
11 12 13

ij 2 3
21 22 23

a a a
A a

a a a

 
      

 
 

Since there are 2 choices  0 or 1  to fill each places aij and repetition is allowed as well.  

  Total no. of matrices 62 64  . 
 (b) Let A be the matrix of order 3 3   

 
11 12 13

ij 21 22 233 3

31 32 33

a a a

A a a a a

a a a


 
       
  

 

 Since we have 2 entries  0 and 1  to fill 9 places of aij and repetitions is allowed as well.  

  Total no. of all possible matrices 92 512  . 
 (c) No. of all possible matrices of order 2 2  with each entry 1, 2 or 3 is 34 or 81. 

Q03. (a) Let A be the matrix of order 4 3 , so ij 4 3
A a


   

11 12 13

21 22 23

31 32 33

41 42 43

a a a

a a a

a a a

a a a

 
 
 
 
 
 

.  

 Given that ij

i j
a

i j





 

 11

1 1
a 0

1 1


  


,  12

1 2 1
a

1 2 3

 
 


,  13

1 3 1
a

1 3 2

 
 


,  

 21

2 1 1
a

2 1 3


 


, 22

2 2
a 0

2 3


 


, 23

2 3 1
a

2 3 5

 
 


, 

 31

3 1 1
a

3 1 2


 


,  32

3 2 1
a

3 2 5


 


,  33

3 3
a 0

3 3


 


, 

 41

4 1 3
a

4 1 5


 


, 42

4 2 1
a

4 2 3


 


, 43

4 3 1
a

4 3 7


 


 

 

0 1/3 1/2

1/3 0 1/5
A

1/2 1/5 0

3/5 1/3 1/7

  
   
 
 
 

. 

 (b) Let B  be the matrix of order 3 2 . 

 Given that ij

i 2 j
[b ]

3


 .  

CHAPTER 01 
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 Assume that, 
11 12

ij 21 223 2

31 32

b b

B b b b

b b


 
      
  

 

11

1 2 1 1
b

3 3

 
   , 12

1 2 2
b 1

3

 
  , 21

2 2 1
b 0

3

 
  , 22

2 2 2 2
b

3 3

 
  , 

31

3 2 1 1
b

3 3

 
  , 32

3 2 2 1
b

3 3

 
     

ij 3 2

1/3 1

B b 0 2/3

1/3 1/3


 
       
  

. 

 (c) Let A be the matrix of order 2 3 .   

 
11 12 13

ij 2 3
21 22 23

a a a
A a

a a a

 
      

 
  

 11a 1 1 0    ,   12a 1 3 2 5    ,   13a 1 3 3 8    , 

  21a 2 2 1 0   , 22a 2 2 0   ,  23a 2 3 3 7     

 ij 2 3

0 5 8
A a

0 0 7

 
      

 
. 

Q04. (a) ij 3 3
A a


      and, 

 
ij

2 9i j
a

3


   

  
 

23 23

2 9 2 3
a a 10

3

 
        

 (b) Elements of ij 2 2
A a


     are given by ij

i
a

j
   

 12

1
a

2
  . 

 (c) We have ij

| i j |
a

2


   

 23

| 2 3 | | 1| 1
a

2 2 2

 
    . 

 (d) Since 2ix
ija e sin jx  so, 2x

12a e sin 2x . 

Q05. 

3 0 0

A 0 x 0

0 0 3

 
 
 
  

   

   Matrix A is a scalar matrix.    
  x 3  (using definition). 

Q06. According to question, 
cos sin 1 0

A
sin cos 0 1

     
        

 

 Now by equality of matrices, we get : cos 1, sin 0    

 cos cos0   ,sin sin 0  

 2n , n Z    and n , n Z    .  
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 Therefore, 2n , n Z   . 

Q07. We have 
2 4 2 5

A and B
3 2 3 4

   
    
   

  

 
2 4 2 5

(3A B) 3
3 2 3 4

   
      

   
 

 Therefore, 
8 7

(3A B)
6 2

 
   

 
. 

Q08.  
1 0 0

A diag 1 1 2 0 1 0

0 0 2

 
    
 
  

 and,  
2 0 0

B diag 2 3 1 0 3 0

0 0 1

 
   
 
  

 

 

3 0 0 8 0 0

3A 4B 0 3 0 0 12 0

0 0 6 0 0 4

   
       
   
      

  

 

11 0 0

3A 4B 0 9 0

0 0 2

 
   
 
  

 

 Therefore,  3A 4B diag 11 9 2  . 

Q09. We have 
cos sin sin cos

cos sin
sin cos cos sin

       
            

 

   
2 2

2 2

cos cos sin sin sin cos

cos sin cos sin cos sin

         
    

         
 

   
2 2

2 2

cos sin cos sin cos sin

cos sin cos sin cos sin

      
  

       
 

   
1 0

0 1

 
  
 

I . 

Q10. Since 2A 3X 5B   

 

8 0 2 2

2 4 2 3X 5 4 2

3 6 5 1

   
      
   
      

 

 

16 0 10 10

8 4 3X 20 10

6 12 25 5

   
      
   
      

  

 

6 10

3X 12 14

31 7

  
  
 
   

 

 

6 10
1

X 12 14
3

31 7

  
  
 
   
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10
2

3

14
X 4

3

31 7

3 3

 
  

 
  
 
 
  
  

. 

Q11. 
2 4 2 1 2 6

A
3 7 3 4 5 0

     
    

   
  

 
1 2 6 2 4 2

A
4 5 0 3 7 3

     
     

   
 

 
1 2 8

A
1 2 3

 
     

.  

Q12. (a) 
x y 2x z 1 5

2x y 3z a 0 13

     
       

 

 By equality of matrices, x y 1    …(i), 2x z 5   …(iii)  

 2x y 0  …(iii), 3z a 13   …(iv) 

 By (i) and (iii), x 2x 1 x 1         y 2   

 Replacing value of x in (iii),  2 1 z 5 z 3    ; also,  3 3 a 13 a 4     

 x 1, y 2, z 3, a 4     . 

 (b) 
7 14 x 5 3 4

2
15 14 7 y 3 1 2

     
           

  

 
7 14 2x 3 14

15 14 15 2y 4

   
       

  

 By equality of matrices, 2x 3 7 x 2     and, 2y 4 14  y 9     

 x 2, y 9   . 

 (c) 
2

2

x 2x
3

2y 9y

     
      

    
   

 
2

2

3x 2x

6y 9y

     
       

    
  

 
2

2

2x 3x

9y 6y

   
    

   
 

 By equality of matrices, we get : 

 2 2x 3x 2, y 6y 9       2 2x 3x 2 0...(i), y 6y 9 0...(ii)        

 By (i), 2x 3x 2 0           2x 2x x 2 0 x 1 x 2 0           

 x 1, 2  . 

 By (ii), 2y 6y 9 0        

 
6 36 36

y
2

 
 

6 72 6 6 2

2 2

 
     

 y 3 3 2   . 
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 (d) 

x 3 z 4 2y 7 0 6 3y 2

4x 6 a 1 0 2x 3 2c 2

b 3 3b z 2c 2b 4 21 0

      
       
   
         

 

 By equality of matrices, x 3 0 x 3,      z 4 6 z 2,     2y 7 3y 2 y 5      , 

 a 1 3 a 2,       3b 21 b 7     , 2c 2 0 c 1      

 a 2, b 7, c 1       , x 3, y 5, z 2     . 

Q13. (a) 
3 4 1 y 7 0

Given 2
5 x 0 1 10 5

     
      

     
  

 
6 8 1 y 7 0

10 2x 0 1 10 5

     
       
     

 

 
7 8 y 7 0

10 2x 1 10 5

   
    

   
    

 By equality of matrices : 8 y 0, 2x 1 5     

 y 8, x 2    .  

 Therefore, (x y) 2 ( 8) 10     . 

 (b) Given that 
0 3

A
2 5

 
   

 and 
0 4a

kA
8 5b

 
   

 

 So, 
0 3 0 4a

k
2 5 8 5b

   
       

   

 
0 3k 0 4a

2k 5k 8 5b

   
        

 

 By equality of matrices, 3k 4a, 2k 8, 5k 5b      

 Solving these equations simultaneously we get : k 4, a 3    . 

 (c) 
x 5 3 4 7 6

2
7 y 3 1 2 15 14

     
           

 

 
2x 3 6 7 6

15 2y 4 15 14

   
       

 

 By def. of equality of matrices, we get 2x 3 7, 2y 4 14     

 On adding these equations, we get : (2x 3) (2y 4) 7 14         

 2(x y) 22     

 x y 11   . 

 (d) Given 
a 4 3b 2a 2 b 2

8 6 8 a 8b

     
       

 

 By equality of matrices, a 4 2a 2, 3b b 2, 6 a 8b         

 Solving these equations, we get : a 2, b 1   

 a 2b 2 2(1) 0     . 

 
EXERCISE 1.2 

Q01. (a) Given    
4 6 1 0

2A B ... i , A 2B ... ii
4 2 1 1

    
         
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 By 2(i) + (ii),    
8 12 1 0

2 2A B A 2B
8 4 1 1

    
          

  

 
7 12

5A
7 5

 
    

 

 
7/5 12/5

A
7/5 1

 
    

. 

 Also by (i) – 2 (ii),    
4 6 2 0

2A B 2 A 2B
4 2 2 2

    
          

  

 
6 6

5B
6 0

 
     

 

 

6 6

5 5
B

6
0

5

 
 

   
 
  

 

 (b) Given 

1 2 1 0 1 2

A B 0 2 1 ...(i) and A 3B 4 2 2 ...(ii)

3 2 3 1 0 5

   
         
   
        

 

 By 3 (i) (ii),   we get : 

1 2 1 0 1 2

(3A 3B) (A 3B) 3 0 2 1 4 2 2

3 2 3 1 0 5

   
          
   
        

 

 

3 6 3 0 1 2

4A 0 6 3 4 2 2

9 6 9 1 0 5

   
        
   
        

 

 

3 7 1
1

A 4 4 1
4

8 6 14

 
    
 
  

  

 

3 7 1

4 4 4

1
A 1 1

4

3 7
2

2 2

 
 

 
    
 
 
 
  

. 

Q02. (a) 
x y 3 1 3

7 xy 7 12

   
      

 

 By equality of matrices, x y 1   …(i)  and  xy 12   …(ii) 

 By (i) and (ii),  x 1 x 12    2x x 12      2x x 12 0     

 2x 4x 3x 12 0         x 3 x 4 0       

 x 3   , x 4  
 If x 3  , then y 1 x 1 3 4     . 



YouTube channel - Mathematicia By O.P. Gupta                        theopgupta.com 

 

               MATHEMATICIA By O.P. GUPTA : A New Approach in Mathematics 727 

 

 And, if x 4  then, y 1 x 1 4 3      . 

 (b) 
2

2

2x y 3y x 3 y 2

0 y 5y 0 6

    
       

 

 By equality of matrices, 2x y x 3     

 x y 3    …(i),   

 23y y 2   2y 3y 2 0    …(ii) 

 By (ii), 2y 3y 2 0     

 2y 2y y 2 0           y 1 y 2 0       y 1, 2   

 If y 1 , then x 1 3   x 2  …(A) 

 If y 2 , then x 2 3   x 1    

 Note that y = 1 [from (A)] doesn’t satisfy the matrix equation so, x 1, y 2  . 

 
EXERCISE 1.3 
Q01. No. of rows in matrix X a b  , No. of columns in Matrix X a 2   
 No. of rows in matrix Y b 1  , No. of columns in matrix Y a 3   
 Given that XY  & YX  both exist.  
 If XY  exists, a 2 b 1 a b 1       …(i) 

 If YX  exists, a b a 3    b 3   
 By (i), a 1 3 2       
 a 2   and b 3 . 

Q02. Note that 1 3

3 3 3 1

1 0 1 1

(2 1 3) 1 1 0 0 A

0 1 1 1


 

    
   
    
      

 so, order of matrix A is 1 1 . 

Q03. Given  A 1 3 2   and 

6

B 2

3

 
 
 
  

  

      
1 3 1 1

3 1

6

AB 1 3 2 2 1 6 3 2 2 3 18

3
 



 
         
 
  

. 

Q04. Let 
0 1

A
0 0

 
  
 

 and 
1 0

B
0 0

 
  
 

  

 
0 1 1 0 0 0

AB O
0 0 0 0 0 0

     
        

     
. 

Q05. 
i 0

A
0 i

 
  
 

   

 2
i 0 i 0

A A.A
0 i 0 i

   
      

   

2

2

i 0

0 i

 
  
 

1 0
I

0 1

 
    

        [ 2i 1   

Q06. 
0 1

A
1 0

 
  
 

 .  

 As 4 2 2A A .A …(i) 
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Now 2
0 1 0 1 1 0

A A.A
1 0 1 0 0 1

     
       

     
 

 4 2 2
1 0 1 0

A A .A . I.I
0 1 0 1

   
      

   
   

 4
1 0

A I
0 1

 
   

 
.    

Q07. We have 
0 0

A
3 0

 
   

   

 As  
1020 2A A  

 Now 2
0 0 0 0 0 0

A A.A . O
3 0 3 0 0 0

     
              

 

    
10 1020 2

0 0
A A O O

0 0

 
      

 
. 

Q08. (a)  
1 2

2 2

1 0 x
x 1 O

2 3 5


   
       

  

  
x

(x 2) 3 O
5

 
    

 
  

 2x 2x 15 O       

  2x 2x 15 0         

 2x 2x 15 0        (By equality of matrices   

 2x 5x 3x 15 0      

   x 3 x 5 0        

 x 3   , x 5  

 (b)  
3 3 7x y

1 5
2 2y 10

   
   

   
  

 
3 15 3 7x y

2 10 2y 10

   
    

   
 

 By equality of matrices, we get : 2y 2 y 1   , 7x y 15 7x 14    x 2    

 x 2 and y 1   . 

 (c) 

1 2 0 0

[1 2 1] 2 0 1 2 O

1 0 2 x

   
    
   
      

 

 

0 4 0

[1 2 1] 0 0 x O

0 0 2x

  
     
   

 

  4 2x 2x O     

    4 4x 0    

 By equality of matrices, we get : 4 4x 0     
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 x 1   . 

 (d)  
2 1 1 1

x 2 1 1 3 0 1 O

2 2 4 1

   
    
   
      

  

    
1

2x 2 2 x 6 2 x 4 1 0

1

 
        
 
  

 

    
1

2x x 4 x 4 1 0

1

 
         
  

  

    2x x 4 x 4 0               

 2x 0 x 0    . 

Q09. A
  

    
 and, 2A I  

 2
1 0

A A.A .
0 1

        
                

   

 
2

2

1 0

0 1

      
    

    
 

 
2

2

1 00

0 10

     
    

     
    

 By equality of matrices, we have : 2 1     and, 2 1      

 21 k 0     . 

Q10. (a) 2A A …(i) 

 Let  
3

P I A 7A       I A I A I A 7A      

      I.I I.A A.I A.A I A 7A        2I 2A A I A 7A      

      I 3A I A 7A          (By (i) 

    2I.I I.A 3A.I 3A 7A       

   I A 3A 3A 7A      
 P I  . 

 Can we use 3 3 2 2 3( a b ) a 3a b 3ab b      formula here? Think. Also see next part (b). 

 (b) Here 2A I A.A  …(i) 

 Let    
3 3

P A I A I 7A      

 3 2 2 3 3 2 2 3P A 3A I 3A.I I A 3A I 3A.I I 7A           

 2 2 2 2P A A 3A 3A I A A 3A 3A I 7A           
 By (i), P IA 3I 3A I IA 3I 3A I 7A          

 P A A 6A 7A      
 P A  . 
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 Note that, here we have used 3 3 2 2 3(a b) a 3a b 3ab b      and 3 3 2 2 3(a b) a 3a b 3ab b      

 formulae since, AI IA  i.e., commutative nature holds well here. 

 Alternatively, let    
3 3

P A I A I 7A      

          A I A I A I A I A I A I 7A           

         A.A A.I I.A I.I A I A.A A.I I.A I.I I A 7A            

        2 2A A A I A I A A A I I A 7A            

         I 2A I A I I 2A I I A 7A            (By (i) 

        2 A I A I 2 A I I A 7A         

      2 A.A A.I I.A I.I 2 A.I A.A I.I I.A 7A            

      2 I A A I 2 A I I A 7A             4 A I 4 A I 7A      

   A     
 P A  . 

Q11. 3

2 0 7 x 14x 7x

0 1 0 0 1 0 I

1 2 1 x 4x 2x

   
    
   
        

 

 

2x 7x 28x 28x 14x 14x 1 0 0

0 1 0 0 1 0

x x 14x 2 4x 7x 2x 0 0 1

      
    
   
          

     

 

5x 0 0 1 0 0

0 1 0 0 0 1

0 10x 2 5x 0 0 1

   
    
   
      

 

 By equality of matrices, we get :  

 5x 1  
1

x , 10x 2 0
5

     

 
2 1

x
10 5

   . 

 
EXERCISE 1.4 

Q01. We have 

0 6 7 2 0 12 21 9

AC 6 0 8 2 12 0 24 12

7 8 0 3 14 16 0 30

        
              
       
                

, 

 and, 

0 1 1 2 0 2 3 1

BC 1 0 2 2 2 0 6 8

1 2 0 3 2 4 0 2

        
                   
                

. 

 Also 

0 6 7 0 1 1 0 7 8

A B 6 0 8 1 0 2 5 0 10

7 8 0 1 2 0 8 6 0

     
          
     
           
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0 7 8 2 0 14 24 10

(A B)C 5 0 10 2 10 0 30 20

8 6 0 3 16 12 0 28

        
                
       
                

…(i) 

 

9 1 10

and, AC BC 12 8 20 ...(ii)

30 2 28

     
        
     
          

 

 By (i) and (ii), it is clear that (A B)C AC BC   . 

Q02. Let 

2 1 1 8 10

P 1 0 and, Q 1 2 5

3 4 9 22 15

      
         
      

. 

 Since order of P is ‘3 by 2’ and that of matrix Q is ‘3 by 3’ so, matrix A must be of order 2 3 . 

 
u v w

Let A
x y z

 
  
 

. 

 Now PA Q  

 

2 1 1 8 10
u v w

1 0 1 2 5
x y z

3 4 9 22 15

      
                  

 

 

2u x 2v y 2w z 1 8 10

u v w 1 2 5

3u 4x 3v 4y 3w 4z 9 22 15

        
         
           

 

 By equality of matrices, we get : 2u x 1, 2v y 8, 2w z 10, u 1, v 2, w 5              ,  

 3u 4x 9, 3v 4y 22, 3w 4z 15          

 On solving these equations simultaneously, we get : u 1, v 2, w 5, x 3, y 4, z 0        . 

 Therefore, 
1 2 5

A
3 4 0

  
  
 

. 

Q03. 
1 1 x 1

A , B
2 1 y 1

   
        

 

 2 2 2As A B (A B)     

   2 2A B A B A B      

 2 2 2 2A B A AB BA B      . 
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Q01. Since matrices of same order can be added only. So, A and B must be of some order. 
 Also AB is defined as well so, the number of columns in A must be same as the number of rows 
 in B. Clearly from the given options, it can be concluded that (d) is correct. 

Q02. Here T 2 1 2 3
AA

3 1 1 1

   
       

5 5 1 1
5

5 10 1 2

   
    
   

. 

Q03. As 
n 1

adj.A A  where n  is  order of A


  so,
3 1 2adj.A A (4) 16


   . 

Q04. 2 0 1 0 1 1 0
A AA I

1 0 1 0 0 1

     
        

     
 

 So, 4 2 2A A A I.I   

 4 1 0
A I

0 1

 
    

 
. 

Q05. Note that 3

1 0 0

A 0 1 0 I

0 0 1

 
    
 
  

 so, 3 3
3 3A I ( 1) I ( 1) (1) 1         

 Also, 
3 1 3 3A adjA A A A ( 1) 1


      . 

Q06. 2 2A B (A B)(A B)     

 2 2A B AA AB BA BB       

 2 2 2 2A B A AB BA B       
 O AB BA    
 AB BA  . 

Q07. Recall that, 
n 1

adj.A A ,  n is order of A


  

 If A is singular matrix then, A 0 so, adj.A 0   

 Therefore, adj.A  is singular matrix as well. 

Q08. As the order of A, B and C are 4 3, 5 4 and 3 7    respectively so, the order of A , B  and C    

 will be 3 4, 4 5 and 7 3    respectively. 

 Now order of A B  is 3 5    
 So, the order of C (A B )    is  7 5 . 

Q09. 3

a 0 0

A 0 a 0 a a a a

0 0 a

      

 Now 
3 1 3 2 6adj.A A (a ) a


   . 

Chapter 01  
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Q10. 2A A I O    

 1 2 1 1 1A A A A A I A O        

 1 1A AA I A O      

 1A I I A    

 1A I A   . 

Q11. 3A 125  

 
3

A 125   

 3A 125   

 
2

5
2


 


 

 2 4 5    

 2 9   
 3   . 
Q12. Order of the product of the matrices is 1 1 . 

Q13. Recall that, nA.(adj.A) A I  where n is order of A  

 That is, nA.(adj.A) A I  where n is order of A  

 As 
1 0

A.(adj.A) k
0 1

 
  

 
2k I  so, A k . 

 Now 
cos x sin x

k
sin x cos x




 

 2 2k cos x ( sin x)     

 2 2k cos x sin x 1    . 

Q14. Since TAA I  

 Now TAA I  

 TA A 1   

 A A 1   

 
2

A 1   

 A 1, 1   . 

Q15. 1 1 1 1 1 1 1 1(AB C) C (B ) A C BA         . 

Q16. Since all the diagonal elements can be multiplied to get the det. value of a scalar matrix. 

 So, A k k k ... n times       (as the order of A is n n  

 nA k  . 

Q17. 33AB 3 AB 27 A B 27( 1)(3) 81      . 
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Unit 1 (Relations & Functions)  
Relations & Functions, Inverse Trig. Functions 

Q01. (a) Note that 
2

1 1 1 1
, R

2 2 2 2

   
     
   

.  

 Hence, R is not reflexive. 
Q02. (d) Let a, b,c . Let (a, b) R and (b,c) R   . 

 Put 
1

a 1, b , c 1
2

     .  

 Note that 
1 1 1

1, R as 1 1 0
2 2 2

   
        

   
. 

 Similarly, 
1 1 3

, 1 R as 1 ( 1) 0
2 2 2

   
          
   

 

 But (1, 1) R as 1 (1)( 1) 0 0       is false.  

 Hence, R is not transitive. 

Q03. (d) Since 
1

a b
2

   implies, 
1 1

(b a) i.e., b a
2 2

     .  

 That is, aRb implies bRa a, b Q  .  

 Therefore, R is symmetric relation. 
Q04. (a) 1 2 1 2R {(T ,T ) : T T } , R : T T . 

 Note that R is reflexive, since every triangle is similar to itself, that is 1 1 1(T ,T ) R T T   . 

 Further, (T1, T2) ∈ R ⇒ T1 is similar to T2 ⇒ T2 is similar to T1 ⇒ (T2, T1) ∈ R.  
 Hence, R is symmetric.  
 Moreover, (T1, T2), (T2, T3) ∈ R ⇒ T1 is similar to T2 and T2 is similar to T3. 
 ⇒ T1 is similar to T3 ⇒ (T1, T3) ∈ R.  
 So R is transitive.  
 Therefore, R is an equivalence relation. 
Q05. (a) A relation R on A is identity relation iff R {(a, b) : a A,b A and a b}     that is, the 

 identity relation R contains only elements of the type (a,a) a A   and it must not contain any 

 other element. 
 While in case of reflexive relation, R must contain (a,a) a A   but it may contain other 

 elements as well. 
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# Unit I - Relations & Functions 

Q01. (i) No. of Reflexive relations defined on a set of n elements
n(n 1)2  . 

  Therefore, no. of reflexive relations defined on set A having 5 elements
5 4 202 2  . 

 (ii) As (x,x) R  for all x A , when x is either boy or girl. 

  So, R is reflexive. 
  Let (x, y) R  that is, x and y are of same sex. 

  That means, y and x are also of same sex. 
  This implies, (y,x) R . So, R is symmetric. 

  Also let (x, y) R and (y,z) R  . 

  That means, x and y are of same sex; y and z are of same sex.  
  Clearly, x and z will also be of same sex.  
  That implies, (x,z) R . So, R is transitive. 

  Therefore, R is equivalence relation. 

 (iii) No. of Symmetric relations defined on a set of n elements

n(n 1)

22


 . 

  Therefore, no. of symmetric relations defined on set A having 5 elements

5 6

22


 152  

  Therefore, no. of symmetric relations defined on set B having 4 elements

4 5
1022 2



   

  Hence, the required difference is
15 10 102 2 2 (31)   . 

 (iv) For the element 1a A , we have different images under R as, 1 1 1 2(a ,b ), (a , b ) R . 

  So, R is not a function. 
 (v) If A and B are two sets having m and n elements respectively such that m n , then 

  total no. of onto functions from set A to set B is
n

r n m
r

r 0

( 1) C (n r)


     . 

  Here n(A) 5, n(B) 4  . 

  So, the number of onto functions from set A to set B
4

r 4 5
r

r 0

( 1) C (4 r)


      

  0 4 5 1 4 5 2 4 5
0 1 2( 1) C (4 0) ( 1) C (4 1) ( 1) C (4 2)                 

        3 4 5 4 4 5
3 4( 1) C (4 3) ( 1) C (4 4)           

  5 5 51 1 (4) ( 1) 4 (3) 1 6 (2) ( 1) 4 1 1 1 0                   

  1024 972 192 4 240      . 
Q02. (i) Here, perfectness ‘y’ has an inverse square relationship with dishonesty ‘x’.  
  Also, y 1, x 1  . 

  So, 
2

1
y , x 0

x
  . 

 (ii) As 
2

1
y , x 0

x
   
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  So x (0, )   implies, y must be in (0, ) . 

 (iii) Let , (0, )   . Let f ( ) f ( )   . 

  Then, 
2 2

1 1


 
 

  2 2 0      ( )( ) 0     

  As ( ) 0 as , (0, )       so, ( ) 0    

  That is,    . 

  So, 
2

1
y f (x) , x 0

x
    is a one-one function. 

 (iv) Refer to (i). 

  We have 
2

1
y

x
  

  When 
2

1 1
x 4, y

4 16
    and, when 

2

1 1
x 2, y

2 4
   . 

  Therefore, the change in level of perfection is 
1 1 3

y
4 16 16

    . 

Q03. (i) Clearly the domain of sine function is the set of all real numbers i.e., R.  
  And, its range is [–1, 1]. 
 (ii) When suitable restriction is imposed on the domain of sine function, it becomes  
  invertible. Therefore, the sine function becomes one-one and onto both. 

 (iii) The range of principal value branch for 1sin x  is ,
2 2

  
  

. 

 (iv) Referring to the graphs, the range of sine inverse function other than its principal value 

  branch will be 
3

,
2 2

  
  

. 

  Note that, if we were not asked to answer with the restriction of the graph shown above, 

  then the many answers could have been possible e.g., 
3

,
2 2

  
   

, 
3 5

,
2 2

  
  

,  

  
5 7

,
2 2

  
  

 etc. 

 (v) 1 12 1
sin sin

2 2

 
   
         

1sin sin
4

  
  

  4


  . 
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