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Section 2: Matrix transformations 
 
Exercise 
 

1. The unit square OABC has vertices O (0, 0), A (1, 0), B (1, 1) and C (0, 1). 

For each of the following matrices, find the image of each point, and describe the 

transformation. 

(i) 
0.5 0

0 0.5

− 
 

− 
 

(ii) 
0 1

1 0

− 
 
− 

 

 

 

2. Find the images of A (3, 1),  B (3, 3),  C(6, 3),  D(6, 1) under the transformation 

1 0

2 1

 
 
− 

.   

 

 

3. Find the images of P (0, 0), Q (1, 1), R (0, 2) and S (-1, 1) under the transformation 

4 3

3 2

 
 
− − 

. 

 

 

4. Find 2  2 matrices to represent the transformations P, which is a reflection in the y 

axis and Q, which is a rotation of 90 clockwise about the origin. Hence find a single 

matrix to represent a reflection in the y axis followed by a rotation of 90 clockwise 

about the origin. Describe this as a single transformation. 

 

 

5. The unit square with vertices (0, 0), (1, 0), (1, 1) and (0, 1) is transformed to give a 

square of area 2. 

 

Find two possible matrices which represent transformations which will do this. 

 

6. The transformation represented by the matrix 








a4

25
 transforms the point  

(1, -2) to ( )kk 2, − . 

Find the values of a and k. 
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Section 2: Matrix transformations 
 
Solutions to Exercise 
 

1. (i) Image of O = (0, 0) 

  Image of A = (-0.5, 0) 

  Image of B = (-0.5, -0.5) 

  Image of C = (0, -0.5) 

   

  The transformation is an enlargement, scale factor -0.5, centre the  

  origin. 

 

 (ii) Image of O = (0, 0) 

  Image of A = (0, -1) 

  Image of B = (-1, -1) 

  Image of C = (-1, 0) 

   

  The transformation is a reflection in the line y = -x. 

  

 

2. A: 
    

=    − −    

1 0 3 3

2 1 1 5
  so the image of A is (3, -5) 

B: 
    

=    − −    

1 0 3 3

2 1 3 3
  so the image of B is (3, -3) 

C: 
    

=    − −    

1 0 6 6

2 1 3 9
  so the image of C is (6, -9) 

D: 
    

=    − −    

1 0 6 6

2 1 1 11
 so the image of D is (6, -11) 

 

 

 

3. P:  
    

=    − −    

4 3 0 0

3 2 0 0
  so the image of P is (0, 0) 

Q:  
    

=    − − −    

4 3 1 7

3 2 1 5
 so the image of Q is (7, -5) 

R:  
    

=    − − −    

4 3 0 6

3 2 2 4
 so the image of R is (6, -4) 

S:  
− −    

=    − −    

4 3 1 1

3 2 1 1
  so the image of S is (-1, 1) 
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4. Under P, the point (1, 0) is mapped to the point (-1, 0) and the point (0, 1) is 

unchanged. 

So P is represented by 
− 
 
 

1 0

0 1
. 

Under Q, the point (1, 0) is mapped to the point (0, -1) and the point (0, 1) is 

mapped to the point (1, 0). 

So Q is represented by 
 
 − 

0 1

1 0
. 

 

The single matrix is QP 
−    

= =    −    

0 1 1 0 0 1

1 0 0 1 1 0
. 

This transformation is a reflection in the line y = x. 

 

 

5. Enlargements with either scale factor 2  or 2  would work. 

The relevant matrices are 
2 0

0 2

 
 
 
 

 and 
2 0

0 2

− 
 
 − 

. 

 

6. 
5 2 1

4 2 2

k

a k

   
=    − −    

 

5 4

4 2 2

k

a k

− =

− = −
 

k = 1, a =3 

 

  

 
 



Exercise 2
[Jan 2013 Paper 2 Q15] Describe fully the 

single transformation represented by the 

matrix 
0 −1
1 0

Rotation 𝟗𝟎° anticlockwise about the origin.

[Set 2 Paper 1 Q4] The transformation matrix 

𝑎 2
−1 1

maps the point 3,4 onto the point 

2, 𝑏 . Work out the values of 𝑎 and 𝑏.

𝒂 = −𝟐, 𝒃 = 𝟏

[Set 3 Paper 1 Q6] The matrix 
𝑎 𝑏
−𝑎 2𝑏

maps 

the point 5,4 onto the point 1,17 . Work 

out the values of 𝑎 and 𝑏.

𝒂 = −𝟏, 𝒃 = 𝟏. 𝟓

[Worksheet 2 Q5] Work out the image of the 

point D (1, 2) after transformation by the 

matrix 
2 3
−1 1

Solution:
𝟒
𝟑

[Worksheet 2 Q6] The point A(m, n) is 

transformed to the point A (2, 0) by 

the matrix 
2 3
1 1

Work out the values of m and n.

𝒎 = 𝟐, 𝒏 = −𝟐

[Worksheet 2 Q8] Describe fully the 

transformation given by the matrix 

0 −1
−1 0

Reflection in the line 𝒚 = −𝒙

[Worksheet 2 Q9] The unit square 

OABC is transformed by the matrix 

ℎ 0
0 ℎ

to the square OABC.

The area of OABC is 27. Work out 

the exact value of h.

𝒉 = 𝟑 𝟑

1

2

3

4

5

6

7

?

?

?

?

?

?

?
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Exercise 3
Point 3,−2 is transformed by the matrix 

1 −1
0 1

followed by a further transformation 

by the matrix 
0 2
1 0

.     

(i) Work out the matrix for the combined 

transformation.        Solution: 
𝟎 𝟐
𝟏 −𝟏

(ii) Work out the co-ordinates of the image point 

of 𝑃.                                Solution: (−𝟒, 𝟓)

Point −1,4 is transformed by the matrix 

3 −1
−2 2

followed by a further 

transformation by the matrix 
1 0
3 −2

.

(i) Work out the matrix for the combined 

transformation.           Solution: 
𝟑 −𝟏
𝟏𝟑 −𝟕

(ii) Work out the co-ordinates of the image point 

of 𝑊.                             Solution: (−𝟕,−𝟒𝟏)

The unit square is reflected in the 𝑥-axis 

followed by a rotation through 180° centre 

the origin. Work out the matrix for the 

combined transformation. 

Solution: 
−𝟏 𝟎
𝟎 𝟏

The unit square is enlarged, centre the 

origin, scale factor 2 followed by a 

reflection in the line 𝑦 = 𝑥. Work out the 

matrix for the combined transformation.

Solution: 
𝟎 𝟐
𝟐 𝟎

1 3

2

4

?

?

?

?

?

?



Exercise 3
Point 3,−2 is transformed by the matrix 

1 −1
0 1

followed by a further transformation 

by the matrix 
0 2
1 0

.     

(i) Work out the matrix for the combined 

transformation.        Solution: 
𝟎 𝟐
𝟏 −𝟏

(ii) Work out the co-ordinates of the image point 

of 𝑃.                                Solution: (−𝟒, 𝟓)

Point −1,4 is transformed by the matrix 

3 −1
−2 2

followed by a further 

transformation by the matrix 
1 0
3 −2

.

(i) Work out the matrix for the combined 

transformation.           Solution: 
𝟑 −𝟏
𝟏𝟑 −𝟕

(ii) Work out the co-ordinates of the image point 

of 𝑊.                             Solution: (−𝟕,−𝟒𝟏)

The unit square is reflected in the 𝑥-axis 

followed by a rotation through 180° centre 

the origin. Work out the matrix for the 

combined transformation. 

Solution: 
−𝟏 𝟎
𝟎 𝟏

The unit square is enlarged, centre the 

origin, scale factor 2 followed by a 

reflection in the line 𝑦 = 𝑥. Work out the 

matrix for the combined transformation.

Solution: 
𝟎 𝟐
𝟐 𝟎

1 3

2
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[Jan 2013 Paper 2 Q17]  
−1 0
0 1

represents a 

reflection in the 𝑦-axis. 
0 1
1 0

represents a 

reflection in the line 𝑦 = 𝑥.

Work out the matrix that represents a 

reflection in the 𝑦-axis followed by a reflection 

in the line 𝑦 = 𝑥.

𝟎 𝟏
𝟏 𝟎

−𝟏 𝟎
𝟎 𝟏

=
𝟎 𝟏
−𝟏 𝟎

[June 2012 Paper Q22] The transformation 

matrix 
0 −1
−1 0

maps a point 𝑃 to 𝑄. The 

transformation matrix 
1 0
0 −1

maps point 𝑄

to point 𝑅.

Point 𝑅 is −4,3 . Work out the coordinates of 

point 𝑃.

𝟏 𝟎
𝟎 −𝟏

𝟎 −𝟏
−𝟏 𝟎

=
𝟎 −𝟏
𝟏 𝟎

This is a rotation 𝟗𝟎° anticlockwise. So 

original point 𝑷 is 
𝟑
𝟒

Exercise 3

[Set 1 Paper Q14b] The unit square 

OABC is transformed by reflection in 

the line 𝑦 = 𝑥 followed by 

enlargement about the origin with 

scale factor 2. What is the matrix of 

the combined transformation?

𝟐 𝟎
𝟎 𝟐

𝟎 𝟏
𝟏 𝟎

=
𝟎 𝟐
𝟐 𝟎

𝐴 =
3 0
0 3

and 𝐵 =
−1 0
0 1

.

The point 𝑃 2,7 is transformed by 

matrix 𝐵𝐴 to 𝑃′. Show that 𝑃′ lies on 

the line 

7𝑥 + 2𝑦 = 0.

−𝟏 𝟎
𝟎 𝟏

𝟑 𝟎
𝟎 𝟑

𝟐
𝟕

=
−𝟔
𝟐𝟏

𝟕 −𝟔 + 𝟐 𝟐𝟏 = 𝟎

5 7

6

?

?

?

?
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Solutions 

 

 

 


