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Section 1: Introduction to matrices 

 

Solutions to Exercise level 1 

 

1.1.1.1. (i)(i)(i)(i)                        A B CA B CA B CA B C             (ii)(ii)(ii)(ii)    A B CA B CA B CA B C     

        

 
 
 
 
 

0 1 00 1 00 1 00 1 0

1 0 21 0 21 0 21 0 2

0 2 00 2 00 2 00 2 0

AAAA
BBBB
CCCC

                                        

 
 
 
 
 

0 1 20 1 20 1 20 1 2

1 0 11 0 11 0 11 0 1

2 1 02 1 02 1 02 1 0

AAAA
BBBB
CCCC

    

    
    

2.2.2.2. Multiply the A row by 4, the B row by 5 and theMultiply the A row by 4, the B row by 5 and theMultiply the A row by 4, the B row by 5 and theMultiply the A row by 4, the B row by 5 and the    C row by 3.C row by 3.C row by 3.C row by 3.    
    

        

M TM TM TM T

A 4 4 4 6A 4 4 4 6A 4 4 4 6A 4 4 4 6

B 5 3 5 5B 5 3 5 5B 5 3 5 5B 5 3 5 5

C 3 7 3 2C 3 7 3 2C 3 7 3 2C 3 7 3 2

 × ×
 

× × 
 × × 

    = = = = 

M TM TM TM T

A 16 24A 16 24A 16 24A 16 24

B 15 25B 15 25B 15 25B 15 25

C 21 6C 21 6C 21 6C 21 6

 
 
 
 
 

    

    
The total taken for meal A over the two days is £16 + £24 = £40.The total taken for meal A over the two days is £16 + £24 = £40.The total taken for meal A over the two days is £16 + £24 = £40.The total taken for meal A over the two days is £16 + £24 = £40.    
The total taken for meal B over the two days is £15 + £25 = £40.The total taken for meal B over the two days is £15 + £25 = £40.The total taken for meal B over the two days is £15 + £25 = £40.The total taken for meal B over the two days is £15 + £25 = £40.    
The total taken for meal C over the two days is £21The total taken for meal C over the two days is £21The total taken for meal C over the two days is £21The total taken for meal C over the two days is £21    + £6 = £27.+ £6 = £27.+ £6 = £27.+ £6 = £27.    
    

3.3.3.3. (i)(i)(i)(i)    
− − − − − −       

+ = + = +       
− −       

− − 
=  
 

2 3 3 1 2 3 6 22 3 3 1 2 3 6 22 3 3 1 2 3 6 22 3 3 1 2 3 6 2
A 2B 2A 2B 2A 2B 2A 2B 2

1 5 2 7 1 5 4 141 5 2 7 1 5 4 141 5 2 7 1 5 4 141 5 2 7 1 5 4 14

4 54 54 54 5

3 193 193 193 19

        

    

(ii)(ii)(ii)(ii)    
− − −   

− = −   
− −   

= − 
 

− − 

2 3 4 1 4 22 3 4 1 4 22 3 4 1 4 22 3 4 1 4 2
C DC DC DC D

1 2 5 3 5 61 2 5 3 5 61 2 5 3 5 61 2 5 3 5 6

3 7 63 7 63 7 63 7 6

2 3 12 3 12 3 12 3 1

        

    
(iii)cannot be done as A and C do not have the same order(iii)cannot be done as A and C do not have the same order(iii)cannot be done as A and C do not have the same order(iii)cannot be done as A and C do not have the same order    
    

(iv) (iv) (iv) (iv) 
− − −   

− = −   
− −   

− − −   
= −   

− −   

= − − 
 − 

1 4 2 2 3 41 4 2 2 3 41 4 2 2 3 41 4 2 2 3 4
3D C 33D C 33D C 33D C 3

3 5 6 1 2 53 5 6 1 2 53 5 6 1 2 53 5 6 1 2 5

3 12 6 2 3 43 12 6 2 3 43 12 6 2 3 43 12 6 2 3 4

9 15 18 1 2 59 15 18 1 2 59 15 18 1 2 59 15 18 1 2 5

5 15 105 15 105 15 105 15 10

8 13 138 13 138 13 138 13 13
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4.4.4.4. (i)(i)(i)(i)    
2 1 1 3 2 3 7 22 1 1 3 2 3 7 22 1 1 3 2 3 7 22 1 1 3 2 3 7 2

ABABABAB
3 4 5 1 2 23 5 143 4 5 1 2 23 5 143 4 5 1 2 23 5 143 4 5 1 2 23 5 14

−    
= =    − − − −    

        

    

(ii)(ii)(ii)(ii)    
2 1 3 1 7 02 1 3 1 7 02 1 3 1 7 02 1 3 1 7 0

ACACACAC
3 4 1 2 5 113 4 1 2 5 113 4 1 2 5 113 4 1 2 5 11

−    
= =    − −    

        

    
(iii)(iii)(iii)(iii)    BC cBC cBC cBC cannot be calculated as the matrices are not conformable (the number annot be calculated as the matrices are not conformable (the number annot be calculated as the matrices are not conformable (the number annot be calculated as the matrices are not conformable (the number     
        of columns in B is not the same as the number of rows in C)of columns in B is not the same as the number of rows in C)of columns in B is not the same as the number of rows in C)of columns in B is not the same as the number of rows in C)    
    

(iv)(iv)(iv)(iv)    

4 14 14 14 1
1 3 2 4 181 3 2 4 181 3 2 4 181 3 2 4 18

BD 2 5BD 2 5BD 2 5BD 2 5
5 1 2 28 25 1 2 28 25 1 2 28 25 1 2 28 2

3 13 13 13 1

 −
− −    

= =    − −    − 

        

    
    

5.5.5.5. (i)(i)(i)(i)    
2 3 0 3 2 62 3 0 3 2 62 3 0 3 2 62 3 0 3 2 6

A BA BA BA B
3 2 3 0 6 23 2 3 0 6 23 2 3 0 6 23 2 3 0 6 2
     

+ = + =     
     

        

        
2 3 0 3 9 62 3 0 3 9 62 3 0 3 9 62 3 0 3 9 6

ABABABAB
3 2 3 0 6 93 2 3 0 6 93 2 3 0 6 93 2 3 0 6 9
    

= =    
    

    

    

(ii)(ii)(ii)(ii)    
2 6 9 6 7 0 1 02 6 9 6 7 0 1 02 6 9 6 7 0 1 02 6 9 6 7 0 1 0

A B AB 7 7IA B AB 7 7IA B AB 7 7IA B AB 7 7I
6 2 6 9 0 7 0 16 2 6 9 0 7 0 16 2 6 9 0 7 0 16 2 6 9 0 7 0 1

−       
+ − = − = = − = −       −       

    

    
    

6.6.6.6. (i)(i)(i)(i)    ( ) ( )

( ) ( )

( )

2A C 2 1 4 2 12A C 2 1 4 2 12A C 2 1 4 2 12A C 2 1 4 2 1

2 8 2 12 8 2 12 8 2 12 8 2 1

4 74 74 74 7

+ = + −

= + −

=

        

    

(ii)(ii)(ii)(ii)    ( ) ( )
3333

AB 1 4 5AB 1 4 5AB 1 4 5AB 1 4 5
2222

− 
= = 

 
        

    

(iii)(iii)(iii)(iii)    ( )
3 6 33 6 33 6 33 6 3

BC 2 1BC 2 1BC 2 1BC 2 1
2 4 22 4 22 4 22 4 2

− −   
= − =   −   

        

    
    

7.7.7.7. 
3 1 6 2 22 63 1 6 2 22 63 1 6 2 22 63 1 6 2 22 6

ABABABAB
2 4 6 8 2 22 4 6 8 2 22 4 6 8 2 22 4 6 8 2 2

yyyy
x y x x yx y x x yx y x x yx y x x y

+    
= =    + +    

    

6 2 3 1 18 2 106 2 3 1 18 2 106 2 3 1 18 2 106 2 3 1 18 2 10
BABABABA

4 2 12 4 24 2 12 4 24 2 12 4 24 2 12 4 2

xxxx
y x xy yy x xy yy x xy yy x xy y

+    
= =    + +    
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AB = BA AB = BA AB = BA AB = BA 
22 6 18 2 1022 6 18 2 1022 6 18 2 1022 6 18 2 10

6 8 2 2 12 4 26 8 2 2 12 4 26 8 2 2 12 4 26 8 2 2 12 4 2

y xy xy xy x
x x y xy yx x y xy yx x y xy yx x y xy y

+ +   
⇒ =   + + + +   

    

22 = 18 + 2x22 = 18 + 2x22 = 18 + 2x22 = 18 + 2x        ⇒⇒⇒⇒    x = 2x = 2x = 2x = 2    
6 + y = 106 + y = 106 + y = 106 + y = 10        ⇒⇒⇒⇒    y = 4y = 4y = 4y = 4    
    
Check:Check:Check:Check:    6x + 6x + 6x + 6x + 8 = 12 + 8 = 208 = 12 + 8 = 208 = 12 + 8 = 208 = 12 + 8 = 20    12 + xy = 12 + 8 = 2012 + xy = 12 + 8 = 2012 + xy = 12 + 8 = 2012 + xy = 12 + 8 = 20    
            2x + 2y = 4 + 8 = 122x + 2y = 4 + 8 = 122x + 2y = 4 + 8 = 122x + 2y = 4 + 8 = 12    4 + 2y = 4 + 8 = 124 + 2y = 4 + 8 = 124 + 2y = 4 + 8 = 124 + 2y = 4 + 8 = 12    
    
    

    

8.8.8.8. 2222

2222

2 22 22 22 2

1 2 1 2 1 41 2 1 2 1 41 2 1 2 1 41 2 1 2 1 4
MMMM

0 1 0 1 0 10 1 0 1 0 10 1 0 1 0 10 1 0 1 0 1

2 2 2 2 6 102 2 2 2 6 102 2 2 2 6 102 2 2 2 6 10
NNNN

1 3 1 3 5 111 3 1 3 5 111 3 1 3 5 111 3 1 3 5 11

1 4 6 10 5 141 4 6 10 5 141 4 6 10 5 141 4 6 10 5 14
M NM NM NM N

0 1 5 11 5 100 1 5 11 5 100 1 5 11 5 100 1 5 11 5 10

    
= =    
    

− − −    
= =    

− − −    

− −     
− = − =     − −     

        

    
1 2 2 2 3 01 2 2 2 3 01 2 2 2 3 01 2 2 2 3 0

M NM NM NM N
0 1 1 3 1 40 1 1 3 1 40 1 1 3 1 40 1 1 3 1 4

1 2 2 2 1 41 2 2 2 1 41 2 2 2 1 41 2 2 2 1 4
M NM NM NM N

0 1 1 3 1 20 1 1 3 1 20 1 1 3 1 20 1 1 3 1 2

3 0 1 4 3 123 0 1 4 3 123 0 1 4 3 123 0 1 4 3 12
(M N)(M N)(M N)(M N)(M N)(M N)(M N)(M N)

1 4 1 2 5 121 4 1 2 5 121 4 1 2 5 121 4 1 2 5 12

−     
+ = + =     − −     

− −     
− = − =     

− −     

− −    
+ − = =    − − −    

        

    
2 22 22 22 2(M N)(M N) M NM MN N(M N)(M N) M NM MN N(M N)(M N) M NM MN N(M N)(M N) M NM MN N+ − = + − −         

Since matrix multiplication is not commutative, Since matrix multiplication is not commutative, Since matrix multiplication is not commutative, Since matrix multiplication is not commutative, NM MNNM MNNM MNNM MN≠ ....    
    
    


