
AB =  

3 1

80

120 96 120 60

40


 
 
 
  

 

 = [120  80 + 96  60 + 120  40]11 

 = (9600 + 5760 + 4800) 

 = ` 20160 

Order of matrices , 2

3

2

3

.

x n

y x

z p

w n

p p x

 

 

 

 

 
 

 

 

Q21. The restriction on n, k and p so that PY + WY will be defined are: 

(A) k = 3, p = n   (B) k is arbitrary, p = 2 

(C) p is arbitrary, k = 3  (D) k = 2, p = 3 

 

A.21.  For, PY + WY to be defined  

(E) 3P Yp k x  should be seen that number of columns of p  

Should, be equal to no of nous of yi.e,[x = 3] 

n × 3 and (PY)(p × x) 

similarity, in W n3Y 3xwe see thatno of columns of  

W = no of rows in Y and (WY) n × x. 

Again,PY + WY is defined if order of (PY) p × k and (WY)n × u are the sameie ,P = n 

so, option a is correct . 

 

 

Q22. If n = p, then the order of the matrix 7X – 5Z is: 

(A) p × 2  (B) 2 × n  (C) n × 3  (D) p × n 

 

A.22.  The order of 7x5z will be same as order of x and z 

as has order 2 × n and z has order 2 × p.and given n = p. 

7x5z has order 2 × n 

∴option b is correct.  

 

Ex.3.3 

 

Q1. Find the transpose of each of the following matrices: 

(i) 

5

1

2

1

 
 
 
 
  

  (ii) 
1 1

2 3

 
 
 

  (iii) 

1 5 6

3 5 6

2 3 1

 
 
 
 
 
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A.1.  (i)  Let A= 

 3 1

5

1
2

1


 
 
 
 
 

 

Then, A’ = [5 ½ − 1] 1 × 3 

(ii) Let A = 

2 2

1 1

2 3


 
 
 

 

Then, A’ = 

2 2

1 2

1 3
 

 
 
 

 

(iii) Let A = 

1 5 6

3 5 6

2 3 1

 
 
 
 
 

 

Then A’ = 

1 3 2

5 5 3

6 6 1

 
 
 
 
 

 

 

Q2. If 

1 2 3

A = 5 7 9

2 1 1

 
 
 
  

 and 

4 1 5

B = 1 2 0

1 3 1

  
 
 
  

, then verify that 

(i) (A + B)' = A' + B',   (ii) (A – B) ' = A' – B' 

A.2.  Given, A = 

1 2 3

5 7 9

2 1 1

 
 
 
  

and B =

4 1 1

1 2 3

5 0 1

 
 
 
  

 

Then, A’ = 

1 5 2

2 7 1

3 9 1

  
 
 
  

 and B =  

4 1 1

1 2 3

5 0 1

 
 
 
  

 

A + B = 

1 2 3

5 7 9

2 1 1

 
 
 
  

 + 

4 1 5

1 2 0

1 3 1

  
 
 
  

= 

1 4 2 1 3 5

5 1 7 2 9 0

2 1 1 3 1 1

    
 

  
 
     

  = 

5 3 2

6 9 9

1 4 2

  
 
 
  
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LHS. = (A + B)’ = 

5 6 1

3 9 4

2 9 2

  
 
 
  

 

RHS = A’+ B’ = 

1 5 2 4 1 1 1 4 5 1 2 1

1 7 1 1 2 3 2 1 7 2 1 3

3 9 1 5 0 1 3 5 9 0 1 1

            
     

    
     
             

 = 

5 6 1

3 9 4

2 9 2

  
 
 
  

= L H S 

  (A + B)’ = A’+ B’ 

(ii) A – B = 

 1 2 3 4 1 5 1 4 2 1 3 (5) 3 1 8

5 7 9 1 2 0 5 1 7 2 9 0 4 5 9

2 1 1 1 3 1 2 1 1 3 1 1 3 2 0

             
      

           
                  

 

L.H.S. =  (A − B)’ = 

3 4 3

1 5 2

8 9 0

 
 


 
  

 

R.H.S. =  A’ − B’ =  

1 5 2 4 1 1

2 7 1 1 2 3

3 9 1 5 0 1

     
   

 
   
      

1 ( 4) 5 1 2 1 3 4 3

2 1 7 2 1 3 1 5 2

3 ( 5) 9 0 1 1 8 9 0

         
   

    
   
         

 

 (A  B)’ = A’  B’ 

 

Q3. If 

3 4

A 1 2

0 1

'

 
 

 
 
  

 and 
1 2 1

B =
1 2 3

 
 
 

, then verify that 

(i) (A + B) '= A'+ B'  (ii) (A – B) '= A'– B' 

A.3.  Given, A’ = 

3 4

1 2

0 1

 
 

 
  

and B’ = 
1 2 1

1 2 3

 
 
  .

 

Then (A’)’ = A = 
3 1 0

4 2 1

 
 
 

 and B’ = 

1 1

2 2

1 3

 
 
 
  

 

(i) A + B = 
3 1 0 1 2 1

4 2 1 1 2 3

    
   

   
= 

3 1 1 2 0 1 2 1 1

4 1 2 2 1 3 5 4 4

      
   

     
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LHS = (A + B)’ = 

2 5

1 4

1 4

 
 
 
  

 

RHS = A’ + B’= 

3 4 1 1

1 2 2 2

0 0 1 3

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

= 

3 1 4 1

1 2 2 2

0 1 1 3

  
 
  
 
   

= L H S. 

  (A + B)’= A’ + B’ 

(ii) A  B = 
3 1 0

4 2 1

 
 
 

−
1 2 1

1 2 3

 
 
 

 = 
 3 1 1 2 0 1

2 2 1 34 1

     
 

  
= 

1 3 1

3 0 2

  
 

 
 

LHS = (A  B)’ = 

4 3

3 0

1 2

 
 

 
   

 

R.H.S. = A’ − B’ = 

3 4

1 2

0 1

 
 

 
  

−

1 1

2 2

1 3

 
 
 
  

= 

3 ( 1) 4 1 4 3

1 2 2 2 3 0

0 1 1 3 1 2

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

= L.H.S. 

  (A − B)’ = A’  B’ 

 

Q4. If 
2 3

A
1 2

'
 

  
 

 and 
1 0

B =
1 2

 
 
 

, then find (A + 2B) ' 

A.4.  Given, A’ = 
2 3

1 2

 
 
 

 and B = 
1 0

1 2

 
 
 

 

Then, B’=  
1 1

0 2

 
 
 

 

 (A + 2B)’ = (A + 2B)’ = A’ + 2B’ 

2 3 1 1
2

1 2 0 2

    
    

   
 

= 
2 3 2 2

1 2 0 4

    
   

   
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= 
2 2 3 2 4 5.

1 0 2 4 1 6

      
   

      

Q5. For the matrices A and B, verify that (AB)' = B'A', where 

(i)  

1

A = 4 ,B = 1 2 1

3

 
 
 
 
  

  (ii)  

0

A = 1 ,B = 1 5 7

2

 
 
 
  

 

A.5.  (i) Given, A=

1

4

3

 
 

 
  

 and B =  1 2 1  

Then, A’ =  1 4 3  and B’ = 

1

2

1

 
 
 
  

 

AB = 

3 1

1

4

3


 
 

 
  

 
1 3

1 2 1


 = 

 

 

3 3

1 1 1 2 1 1

4 1 4 2 4 1

3 2 3 13 1


   
 
       
   

 

= 

1 2 1

4 8 4

3 6 3

 
 

 
 
  

 

=LHS = (AB)’ = 

1 4 3

2 8 6 .

1 4 3

  
 


 
  

 

RHS = B’ A’ = 

3 1

1

2

1


 
 
 
  

 
1 3

1 4 3


 = 

 
3 3

1 1 1 ( 4) 1 3

2 1 2 ( 4) 2 3

1 1 1 31 4


       
 
    

    

 

= 

1 4 3

2 8 6

1 4 3

  
 


 
  

 = RHS 

 (AB)’ = B’ A’. 
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Given, 

(ii) 1 A =

0

1

2

 
 
 
  

 and B = [1 5 7] 

Then A’ = [0 1 2] and  B’ = 

1

5

7

 
 
 
   

 

(i) AB =  
1 3

1 33 1

0 0 1 0 5 0 7 0 0 0

1 1 5 7 1 1 1 5 1 7 1 5 7

2 1 2 5 2 7 2 10 142 



       
     

    
     
           

 

L.H.S. = (AB)’ = 

0 1 2

0 5 10

0 7 14

 
 
 
  

 

R.H.S. = b’ A’ =  

1 1 0 1 1 2 0 1 2

5 0 12 5 0 5 1 5 2 0 5 10

7 7 0 7 1 7 2 0 7 14

      
    

        
          

∣

 L.H.S. 

 ∴ (AB)’ = B’ A’. 

Q6. If (i)
cosα sin α

A =
sin α cosα

 
 
 

, then verify that A' A = I 

  (ii) If 
sin α cosα

A =
cosα sin α

 
 
 

, then verify that A' A = I 

A.6.  (i) Given, A = 
cos sin

sin cos

  
 
   

 

Then, A’ = 
cos sin

sin cos

   
 

  
 

∴A’ A = 
cos sin cos sin

sin cos sin cot

       
   

       
 

 = 
cos cos ( sin )( sin ) cos sin ( sin )cos

sin cos cos ( sin ) sin sin cos cos

             
 

            
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 = 

2 2

2 2

cos sin cos sin sin cos

sin cos cos sin sin cos

a a a a a a

a a a a a a

é ù+ -
ê ú

- +ë û
 

 = 
1 0

0 1

 
 
 

  2 2cos sin 2x x   

 = A ’ A = 1. 

Given,  

(ii) 1 A = 
sin cos

cot sin

  
 
   

 

Then, A’ = 
sin cos

cot sin

   
 

  
 

∴A’ A = 
sin cos sin cos

cot sin cos sin

       
   

       
 

 = 
sin sin (cos )( cos ) sin cos ( cos )cos

cos sin sin ( cos ) cos cos sin sin

            
 

            
 

 = 

2 2

2 2

sin cos sin cot cos sin

cos sin sin cos cos sin

        
 

        
 

 = 
1 0

0 1

 
 
 

  2 2cos coscos 1 .x x   

A’ A. = I 

 

Q7. (i) Show that the matrix 

1 1 5

A = 1 2 1

5 1 3

 
 

 
  

 is a symmetric matrix. 

 (ii) Show that the matrix 

0 1 1

A = 1 0 1

1 1 0

 
 

 
  

 is a skew symmetric matrix. 

A.7. (i) Given A = 

1 1 5

1 2 1

5 1 3


 
 

 
  

 

www.toppersguru.com


Then, A’ = 

1 1 5

1 2 1

5 1 3

    
 

 
  

 

∴A’ = A. 

Here, A is symmetric  matrix  

(i) Given, A = 

0 1 1

1 0 1

1 1 0

 
 

 
  

 

Then, A’ = 

0 1 1 0 1 1

1 0 1 ( 1) 1 0 1

1 1 0 1 1 0

    
   

   
   
       

 

A’ = (1) A. 

A’ =  A. 

Hers A is a show symmetric matrix.   

Q8. For the matrix 
1 5

A =
6 7

 
 
 

 verify that 

(i) (A + A') is a symmetric matrix 

(ii) (A – A') is a skew symmetric matrix 

A.8.  Given, A = 
1 5

6 7

 
 
 

 

Then, A’ = 
1 6

5 7

 
 
 

 

(i) Let P = A + A’ = 
1 5 1 6 1 1 5 6 2 11

6 7 5 7 6 5 7 7 11 14

        
         

        
 

So, P’ = 
2 11

11 14

 
 
 

 = P 

i e, ( A + A’ )’ = A + A’. 

Hence, A + A’ is symmetric matrix.  

(ii) Let Q = A  A’ = 
1 5 1 6 1 1 5 6 0 1

.
6 7 5 7 6 5 7 7 1 0

         
         

        
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So, Q1 = 
0 1

1 0

 
 
 

 = (1) 
0 1

1 0

 
 
 

 = (1) Q. 

Q1 =  Q. 

i e, (A  A’)’ =  (A  A’). 

Have, A  A’ is a show symmetric  matrix  

Q9. Find  
1

A + A
2

'  and  
1

A A
2

' , when 

0

A = 0

0

a b

a c

b c

 
 

 
   

 

A.9.  Given, A = 

0

0

0

a b

a c

b c

 
 

 
   

 

Then, A’ = 

0

0

0

a b

a c

b c

  
 


 
  

 

So, A + A’ = 

0 0 0 0 0 0

0 0 0 0 0 0

0 0 0 0 0 0

a b a b a a b b

a c a c a a c c

b c b c b b c c

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

 

1

2
  (A + A’) = 

0 0 0 0 0 0
1

0 0 0 0 0 0 .
2

0 0 0 0 0 0

   
   


   
      

 

And A  A’ = 

0 0 0 ( ) ( )

0 0 0 ( )

0 0 0

a b a b a a b b

a c a c a a c c

b c b c b b c c

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

 

 = 

0 2 2

2 0 2

2 2 0

a b

a c

b c

 
 

 
   

 

1

2
  (A  A’) = 

0 2 2
1

2 0 2
2

2 2 0

a b

a a c

b c

 
 

 
   

 = 

0

0 .

0

a b

a c

b c

 
 

 
   
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Q10. Express the following matrices as the sum of a symmetric and a skew symmetric 

matrix: 

(i) 
3 5

1 1

 
 

 
  (ii) 

6 2 2

2 3 1

2 1 3

 
 
 
 
  

 

(iii) 

3 3 1

2 2 1

4 5 2

 
 
 
 
   

 (iv) 
1 5

1 2

 
 
   

Choose the correct answer in the Exercises 11 and 12. 

A.10.  (i) Let A = 
3 5

.
1 1

 
 

 
 

Then, A’ = 
3 1

.
5 1

 
 

 
 

Let P = 
1

2
 (A + A’) = 

1

2

3 5 3 1 3 3 5 11

1 1 5 1 1 5 12

         
       

           
 

 = 
6 6 3 31

.
6 2 3 12

   
   

    
 

Then, P’ = 
3 3

3 1

 
 

 
 = P. 

∴ P = 
1

2
 (A + A’) is  symmetric  matrix  

Let Q = 
1

2
 (A + A’) = 

3 5 3 1 3 3 5 11 1

1 1 5 1 1 5 1 ( 1)2 2

         
       

            
 

= 
0 4 0 21

.
4 0 2 02

   
   

    
 

Then Q.’ = 
0 2

2 0

 
 
 

 = (1) 
0 2

2 0

 
 
 

 = (1) Q. 

  Q.’ =  Q, 

∴ Q = 
1

2
 (A  A’) is a symmetric matrix  
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Now, P + Q = 
1

2
 (A + A’) + 

1

2
 (A  A’) 

  P + Q = 
3 3 0 2 3 0 3 2 3 5

3 1 2 0 3 2 1 0 1 1

        
         

            
 = A. 

This A is represented as a sun of symmetric  and skew symmetric  matrix  

(iii) Let A = 

6 2 2

2 3 1

2 1 3 .

 
 
 
 
  

 

Then A’ = 

6 2 2

2 3 1 .

2 1 3

 
 
 
 
  

 

Now, A + A’ = 

6 2 2 6 2 2

2 3 1 2 3 1

2 1 3 2 1 3

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

 

= 

6 6 2 ( 2) 2 2

2 ( 2) 3 3 1 ( 1)

2 2 1 ( 1) 3 3

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

 = 

12 4 4

4 6 2

4 2 6

 
 
 
 
  

 

Let P = 
1

2
 (A + A’) = 

12 4 4 6 2 2
1

4 6 2 2 3 1
2

4 2 6 2 1 3

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

 

Then, P’ = 

6 2 2

2 3 1

2 1 3

 
 
 
 
  

 = P’ 

∴ P = 
1

2
 (A + A’) is asyntri matrix.  

A  A’ = 

6 2 2 6 2 2 0 0 0

2 3 1 2 3 1 0 0 0

2 1 3 2 1 3 0 0 0

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

 

Let Q = 
1

2
 (A  A’) = 

0 0 0 0 0 0
1

0 0 0 0 0 .
2

0 0 0 0 0

   
   

 
   
      
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Q’ = (1) 

0 0 0

0 0 0

0 0 0

 
 
 
  

 =  Q. 

  Q’ =  Q. 

∴ Q = 
1

2
 (A  A’) is a skew symmetric  matrix  

Have P + Q = 

6 2 2 0 0 0 6 2 2

2 3 1 0 0 0 2 3 1

2 1 3 0 0 0 2 1 3

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

 = A. 

Then A is represented as a sum of symmetric & skew symmetric matrix  

(iii) Let A = 

3 3 1

2 2 1

4 5 2

 
 
 
 
   

 

Then, A’ = 

3 2 4

3 2 5

1 1 2

  
 

 
 
  

 

Let P = 
1

2
 (A + A’) = 

3 3 1 3 2 4
1

2 2 1 3 2 5
2

4 5 2 1 1 2

      
    
        

          

 

 = 

3 3 3 2 1 4 6 1 5
1 1

2 3 2 2 1 5 1 4 4
2 2

4 1 5 1 2 2 5 4 4

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

 

 = 

513
2 2

1 2 2
2

5 2 2
2

 
 
  
 
    

 

Then P’ = 

513
2 2

1 2 2
2

5 2 2
2

 
 
  
 
  
 

 = P. 

∴ P = 
1

2
 (A + A’ ) is symmetric  matrix.  
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Let Q = 
1

2
 (A  A’) = 

3 3 1 3 2 4
1

2 2 1 3 2 5
2

4 45 2 1 1 2

      
    
        

         

 

 = 

3 3 3 ( 2) 1 ( 4)
1

2 3 2 ( 2) 1 ( 5) .
2

4 ( 1) 5 1 2 2

      
 
      

 
       

 

 = 

5 30
2 20 5 3

1 55 0 6 0 3
22

3 6 0 3 3 0
2

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

 

Then Q’ = 

5 30
2 2

5 0 3
2

3 3 0
2

  
 
 
 
 
  

 = (1) 

5 30
2 2

5 0 3
2

3 3 0
2

 
 
 
 
 
  

 = (1) Q. 

   Q’ =  Q. 

∴ Q = 
1

2
 (A  A’) is a skew symmetric matrix  

∴ P + Q = symmetric 

 = .

.

 

 = 

6 23
2 2

2 1
2

/ 2 5 2

 
 
 
 
  
 

:  = 

3 3 1

2 2 1

4 5 2

 
 
 
 
   

 = A.  

Thus A is represented as a sum of symmetric and skew symmetric matrix. 

(iv) Let A = 
1 5

1 2

 
 
 

 

Then A’ = 
1 1

.
5 2

 
 
 
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Let P = 
1

2
 (A + A’) = 

1 5 1 1 1 1 5 11 1

1 2 5 2 1 5 2 22 2

        
       

         
 

 = 
2 4 1 21

.
4 4 2 22

   
   

   
 

Then, P’ = 
1 2

2 2

 
 
 

 = P. 

∴ P = 
1

2
 (A +A ‘) is symmetric matrix  

Let Q = 
1

2
 (A  A’) = 

1 5 1 1 1 1 5 ( 1)1 1

1 2 5 2 1 5 2 22 2

         
       

         
 

 = 
0 6 0 31

.
6 0 3 02

   
   

    
 

Thus, Q’ = 
0 3

3 0

 
 
 

 = (-1) 
0 3

3 0

 
 
 

 = (1) Q.  

Þ  Q’ =  Q. 

∴ Q = 
1

2
 (A  A’) is a skew symmetric matrix  

∴ P + Q = 
1 2 0 3 1 0 2 3

2 2 3 0 2 3 2 0

      
      

       
 

  = 
1 5

1 2

 
 
 

 = A.  

Thus A is represented as a sum of symmetric and skew symmetric matrix  

 

Q11. If A, B are symmetric matrices of same order, then AB – BA is a 

(A) Skew symmetric matrix   (B) Symmetric matrix 

(C) Zero matrix    (D) Identity matrix 

A.11. Given A and B are symmetric matrices,  

(E) Then, A’ = A  and B’ = B. 

Now, (AB  BA)’ = (AB)’  (BA)’ 
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 = B’A’  A’B’. 

 = BA  AB 

(AB  BA)’ =  (AB  BA) 

 AB  BA is a skew symmetric matrix  

∴ Option A is correct.  

Q12. If 
cosα sin α

A =
sin α cosα

 
 
 

and A + A' = I, then the value of ∝ is 

(A) 
π

6
  (B) 

π

3
 

(C) π  (D) 
3π

2
 

A.12.  Given, A = 
cos sin

sin cos

 
 
 

 

 
. Then, A’ = 

cos sin

sin cos

 
 
 

 

 
 

and A + A’ = I. 

Þ
cos sin

sin cos

 
 
 

 

 
 + 

cos sin

sin cos

 
 
 

 

 
 = 

1 0
.

0 1

 
 
 

 

Þ
2cos cos sin sin

sin sin cos cos

   
 

  

   

   
 = 

1 0

0 1

 
 
 

 

Þ
2cot 0

0 2cot

 
 
 




 = 

1 0
.

0 1

 
 
 

 

Equating the corresponding element of the matrix we get,  

2 cosa  = 1 

Þ  cos
1

2
a =  

Þ a  = cos
11

2
 = cos1

π
cos

3

 
 
 

 

Þ a  = 
π

3
.  

Option B is correct  
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