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Exercise 6E

1 a   
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   R represents a rotation of 90 anticlockwise about (0, 0) 

  

  b 
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  c 1
R  represents a rotation of –90 anticlockwise about (0, 0) 

   (or … 90 clockwise … or … 270 anticlockwise…) 

 

 

2 a i (1,0) ( 1,0)

(0,1) (0, 1)

 

 
 

 

 

 
 

 

   S represents a rotation of 180 about (0, 0) 

 

  ii 2
S  will be rotation of 180 + 180 = 360 about (0, 0) 

2 S I  

   or 
1 0 1 0 1 0

0 1 0 1 0 1

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

I  

  

  iii 1 = =
S S  rotation of 180 about  (0, 0) 

   

 b i (1,0) (0, 1)

(0,1) ( 1,0)

 

 
 

   T represents a reflection in the line y = –x 
 

  ii 
2

0 1 0 1 1 0

1 0 1 0 0 1

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

T I  

 

  iii 
1
= =


T T  reflection in the line y = –x 

 

  c det 1 0 1

det 0 1 1

  

   

S

T
 

   For both S and T, area is unaltered 

   T represents a reflection and therefore has a negative determinant. Orientation is reversed  

 



  

© Pearson Education Ltd 2019. Copying permitted for purchasing institution only. This material is not copyright free. 2 

 3 a 
0 1

1 0

 
  
 

A       Reflection in y = x 

 

 

 
 

 

 
 

   
0 1

1 0

 
   

B       Rotation of 270 (about (0, 0)) 

 

  

 

   
0 1 0 1 1 0

1 0 1 0 0 1

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

C BA    

 

   C represents a reflection in the line y = 0 (or the x-axis) 

 

 

  b 
1

1 0

0 1

  
    

C C  is a reflection in the line y = 0 

 

 

  c 
0 1 0 1 1 0

1 0 1 0 0 1

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

D AB  

   D represents a reflection in the line x = 0 (or the y-axis) 

 
 

 d 
1

1 0

0 1

  
   

 
D D  is a reflection in the line x = 0 

 

4   a  
1 1

4

2 2

3 1

   
  

 
A  

      

 

13
21 1

4 4 23
4

13 23
2 4

2 2 5 26

3 1 8 23

So coordinates of  are ,P

        
       

      


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4 b 

          

1

1
4

3 1
4 41

4 1 1
2 2

0 1

1 0

0 1

1 0

0 1 2 2

1 0 3 1

3 1

2 2



 
   

 
    

    
      

     
    

   

UA

U A

U

   

 

5   a   Enlargement, scale factor 4, centre (0, 0) 

 

     b   

1
4

1
4

0

0

 
 
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     c   

1
4

31
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10 4

0 6

    
    

    
 

          

     

91
4 4

71
4 4

31
4 4

1 1
4 4

3 9 7 3 1
2 4 4 4 4

0 9

0 7

0 3

0 1

So coordinates of  are 1, , , , ,T

   
    

    

   
    

    
 

 

6  a   det abM  

         
1

1
0

01

0 1
0

b a
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b



 
  

     
    
 

M    

 

   b   

1 6
0

6

1 8 8
0

a a

b b

       
    

       
   

 

         
6 8

So coordinates of  are ,D
a b

  
 
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7  a   Rotation of 330° anticlockwise about (0, 0) 

 

    b   
1

3 1

2 2

1 3

2 2



 
 

 
 
 
 

R  

        

3 1 1 2 3 3 6 2 3

22 2 2 4

11 3 2 3 1 2 3 2 3 3

2 2 2 4

So  = 2,  = 1p q

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

    
    



  

 

8  
2 4 0 1 4 2

1 3 1 0 3 1

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

AB  

    

1
21

3
2

11 21
( )

23 42

    
          

AB   

 

9   

1
1 2

1 2 11

4 6 2 32

    
          

A  

    

1
2

1
2

2 3
2 3

So coordinates of  are  , 2 3
2

a
a b

b
a b

a
P b a b

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

     
 

 

 


