
Year 11
2025  Level 2 Further Mathematics  2026

Unit 28 Booklet

Name: ___________________________________

Class: ____________________________________

HGS Maths                                                           Tasks                                                  Dr Frost Course



Contents

Page 3

1 Matrices
2 Trigonometric Identities and Equations



1 Matrices

Page 4



Introduction

Page 6



Matrix Fundamentals

Page 7



Matrix Fundamentals

Page 8



Matrix Fundamentals

Page 9



Matrix Fundamentals

Page 10

Dr Frost 679a



Matrix Fundamentals

Page 11



Matrix Fundamentals

Page 12



Specification

Page 13



Multiplication of Matrices

Page 14



Worked Example Your Turn

Page 15

Find:
5 −1 2

3 −4

Find:
4 3 4
−2 −5
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Given that
' = 2 −4

−5 0  and * = −5 3
−6 1

Find 5' − *

Given that
, = −2 −6

−3 4  and - = 6 1
−2 2

Find 2, − 3-
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Find:
−1 2
3 −4

5
−6

Find:
3 4
−2 −5

5
−6
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Find:
2 3
−4 −5

−1 7
8 −6

Find:
5 −3
−2 −4

1 0
−7 6
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Find:
4 3
2 1

!
Find:
1 2
3 4

!
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Matrices , and - are defined by
, = −1 0

3 −4  and - = 0 0
−5 −2

Calculate ,-, giving your answer in terms of 0

Matrices 1 and 2 are defined by
1 = 4 0

3 3  and - = 3 5
6 −4

Calculate 12, giving your answer in terms of 3
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Find the value of 4, given that
−5 3
7 −4

4 4
7 5 = 5

Find the value of 4, given that
−7 4
5 −3

−3 −4
−5 4 = 5
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6 = 0 1
−1 −1

Show that 6" = 5
6 = −2 −1

3 1
Show that 6" = 5
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2 5 0
−3 1

3
−4 = 3

7
Find the values of 3 and 7

3 2 1
−5 0

4
−3 = 3

7
Find the values of 3 and 7
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Work out all solutions for 0 and 8, given that
0 1
−4 8

0
−3 = 20

9

Work out all solutions for 0 and 8, given that
0 3
1 8

0
−4 = 40

8
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2 1
80 50

0
8 = −1

−3
Work out the possible values for 0 and 8

1 2
0 30

0
8 = 3

10
Work out the possible values for 0 and 8
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Fill in the Blanks Matrix Multiplication 
 

Question Working Answer 

(3 0
1 4) × (2 1

5 0) 
3 × 2 + 0 × 5 3 × 1 + 0 × 0 

 1 × 2 + 4 × 5 1 × 1 + 4 × 0 
 

(4 2
3 0) × (7 0

1 1) 
 4 × 0 + 2 × 1 

 3 × 7 + 0 × 1 3 × 0 + 0 × 1 
 

(2 −1
1 3 ) × (0 4

2 1) 
  

 1 × 0 + 3 × 2  
 

(−3 1
−2 0) × (

0 −1
4 1 ) 

  

   
 

(1.5 0
−3 2) × (

4 0.5
2 −1) 

  

   
 

(
3
4

−2

0 3
) × (−1

2
3

4 2
) 

  

   
 

( 1 √3
−2 0

) × (
−2 0
√3 4

) 
  

   
 

 
× 

 

  

   
 

 
× (

2 −1
1 3 ) 

  
(3 16
7 0 )   
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Find a 2×2 matrix that represents:
a) A reflection in the 8-axis
b) A reflection in the line 8 = 0

Find a 2×2 matrix that represents:
a) A reflection in the 0-axis
b) A reflection in the line 8 = −0
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Find a 2×2 matrix that represents:
Rotation 90° anticlockwise about the origin

Find a 2×2 matrix that represents:
Rotation 270° anticlockwise about the origin
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Describe geometrically the effect of the following matrices:
3 0
0 3

Describe geometrically the effect of the following matrices:
4 0
0 4  
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The transformation matrix 3 −2
1 1

maps the point (2, 5) onto the point (3, 7). Work out the 
values of 3 and 7.

The transformation matrix 3 2
−1 1

maps the point (3, 4) onto the point (2, 7). Work out the 
values of 3 and 7.
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The matrix −3 37
23 7  maps the point (2, 3) onto the point (-

31, -1). Work out the values of a and b.
The matrix 3 7

−3 27  maps the point (5, 4) onto the point (1, 
17). Work out the values of a and b.
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The diagram shows the unit square ?,-@

The image of OABC after transformation by the matrix 
−1 0
0 −1  is ?,’-’@’

Draw and label ?,’-’@’

The diagram shows the unit square ?,-@

The image of OABC after transformation by the matrix 
0 −1
−1 0  is ?,’-’@’

Draw and label ?,’-’@’
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A triangle T has vertices 1, 1 , 1, 2  and (2, 2) 

a) Find the vertices of the image of B under the 
transformation given by the matrix C = 2 0

0 3
b) Sketch B and its image, B′ on a coordinate grid.

A triangle T has vertices 1, 1 , 1, 2  and (2, 2) 

a) Find the vertices of the image of B under the 
transformation given by the matrix C = 3 0

0 2
b) Sketch B and its image, B′ on a coordinate grid.
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A triangle T has vertices 1, 1 , 1, 2  and (2, 2). 

Find the vertices of the image of B under the transformation 
given by the matrix C = 2 0

0 3 .

A triangle T has vertices 1, 1 , 1, 2  and (2, 2). 

Find the vertices of the image of B under the transformation 
given by the matrix C = 3 0

0 2
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A, B and C are transformations in the 0 − 8 plane.
 
A: Rotation through 270° anticlockwise about the origin.
B: Reflection in the 8-axis
C: Transformation B followed by transformation A.

Use matrix multiplication to show that C is equivalent to a 
single reflection.

A, B and C are transformations in the 0 − 8 plane.
 
A: Rotation through 90° anticlockwise about the origin.
B: Reflection in the 0-axis
C: Transformation A followed by transformation B.

Use matrix multiplication to show that C is equivalent to a 
single reflection.
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Use matrix multiplication to show that, in the 0 − 8 plane,
a reflection in the line 8 = 0, followed by a rotation, 90° 
clockwise about the origin, followed by a reflection in the 0-
axis is equivalent to a transformation by the identity matrix.

Use matrix multiplication to show that, in the 0 − 8 plane,
a reflection in the line 8 = −0, followed by a rotation, 90° 
anticlockwise about the origin, followed by a reflection in the 
0-axis is equivalent to a transformation by the identity matrix.
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It is given that E is acute and that cos E = #
"

Find the exact value of tanE
It is given that E is acute and that sin E = !

$
Find the exact value of tanE
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Prove that 1 − %&' ( )*+! (
+,' ( ≡ sin# N Prove that 1 − tanN sin N cos N ≡ cos# N
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Prove that tan N − -
%&' ( ≡

-.# )*+" (
+,' (	012(

Prove that tan N + -
%&' ( ≡

-
+,' ( )*+ (
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Prove that )*+ (.)*+
! (

+,'! ( ≡ -
%&' ( Prove that +,' (.+,'

! (
)*+! ( ≡ tanN
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Prove that +,'
# (.)*+# (
+,'" ( ≡ 1 − -

%&'" ( Prove that )*+
# (.+,'# (
)*+" ( ≡ 1 − tan# N
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Prove that 
$%& '
()& '

-.+,'" 3 ≡ 1 Prove that %&' 3 )*+ 3-.)*+" 3 ≡ 1
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Prove that -
%&'" ( ≡

-
+,'" ( − 1 Prove that tan# N ≡ -

)*+" ( − 1
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Solve cos	0 = −0.8 in the interval −180° ≤ 0 ≤ 540°
Give your solution(s) correct to 1 decimal place where 
appropriate.

Solve sin 0 = −0.4 in the interval −180° ≤ N ≤ 360°
Give your solution(s) correct to 1 decimal place where 
appropriate.
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Solve tan 0 = 0.4 in the interval −180° ≤ 0 ≤ 180°
Give your solution(s) correct to 1 decimal place where 
appropriate.

Solve tan 0 = −0.4 in the interval −180° ≤ 0 ≤ 180°
Give your solution(s) correct to 1 decimal place where 
appropriate.
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Solve sin# 0 = 0.53 in the interval −180° ≤ 0 ≤ 360°
Give your solution(s) correct to 1 decimal place where 
appropriate.

Solve cos# 0 = 0.62 in the interval −180° ≤ N ≤ 360°
Give your solution(s) correct to 1 decimal place where 
appropriate.
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Solve	8 tan# 0 = −6tan 0 − 1 in the interval 0° < 0 < 540°
Give your solution(s) correct to 1 decimal place where 
appropriate.

Solve 12 tan# 0 − tan 0 = 1 in the interval 0° < 0 < 540°
Give your solution(s) correct to 1 decimal place where 
appropriate.
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Solve 6 sin# 0 − 5 cos 0 = 2 in the interval 0° ≤ 0 < 540°
Give your solution(s) correct to 2 decimal places where 
appropriate.

Solve 8 cos# 0 = 2 sin 0 + 5 in the interval 0° ≤ 0 < 540°
Give your solution(s) correct to 2 decimal places where 
appropriate.
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