
 

Higher Mathematics  
 
Trigonometric Identities - Solutions 
 

Marks are indicated in brackets after each question number  

 

2013 Paper 1 Question 10, (2) 

cos(270 − 𝑎) = cos 270 cos 𝑎 + sin 270 sin 𝑎 

                           = 0 ∙ cos 𝑎 + (−1) ∙ sin 𝑎 

                           = − sin 𝑎 

 

2014 Paper 1 Question 7, (2)  

sin 2𝑎 = 2 sin 𝑎 cos 𝑎 

From SOHCAHTOA  

sin 2𝑎 = 2 ∙
3

√34
∙

5

√34
 

             =
30

34
=

15

17
 

 

2014 Paper 1 Question 18, (2)  

1 − 2sin215° = cos(2 ∙ 15°) from the double angle formulas  

                          = cos 30° 

                          =
√3

2
 

 

2015 Paper 1 Question 10, (1) (2)  

a) Using right-triangle with sides, 3,4, & 5 we have cos 2𝑥 =
4

5
 

b) cos 2𝑥 = 2cos2𝑥 − 1 

                
4

5
= 2(cos 𝑥)2 − 1 

                
9

5
= 2(cos 𝑥)2 

              
9

10
= (cos 𝑥)2        

     cos 𝑥 = √
9

10
 



 

2016 Paper 1 Question 13, (5)  

cos(𝑞 − 𝑝) = cos 𝑝 cos 𝑞 + sin 𝑞 sin 𝑝 

Use Pythagoras to work out the triangle hypotenuse  

cos(𝑞 − 𝑝) = (
4

5
∙

4

√17
) + (

3

5
∙

1

√17
) 

                      =
16

5√17
+

3

5√17
 

                      =
19

5√17
 

Multiply by 
√17

√17
 to give  

cos(𝑞 − 𝑝) =
19√17

85
 

 

2016 Paper 2 Question 11, (4) (2)  

a) sin 2𝑥 tan 𝑥 = 2 sin 𝑥 cos 𝑥 tan 𝑥  

                            = 2 sin 𝑥 cos 𝑥 
sin 𝑥

cos 𝑥
 

                            = 2sin2𝑥 

                            = 1 − 2 cos 2𝑥 from double angle formula  

 

b) 𝑓(𝑥) = sin 2𝑥 tan 𝑥 = 1 − 2 cos 2𝑥 

     𝑓′(𝑥) = 4 sin 2𝑥  

 

2017 Paper 2 Question 11, (3) (3)  

a) 
sin 2𝑥

2 cos 𝑥
− sin 𝑥 cos2𝑥 =

2 sin 𝑥 cos 𝑥

2 cos 𝑥
− sin 𝑥 cos2𝑥 

                                           = sin 𝑥 − sin 𝑥 cos2𝑥 

                                           = sin 𝑥 − sin 𝑥 (1 − sin2𝑥)        since sin2𝑥 + cos2𝑥 = 1 

                                           = sin 𝑥 − sin 𝑥 + sin3𝑥 

                                           = sin3𝑥 

 

b) 
𝑑

𝑑𝑥
(

sin 2𝑥

2 cos 𝑥
− sin 𝑥 cos2𝑥) =

𝑑

𝑑𝑥
(sin3𝑥) 

                                                    =
𝑑

𝑑𝑥
(sin 𝑥)3 

                                                    = 3(sin 𝑥)2 ∙ cos 𝑥 

                                                    = 3 cos 𝑥 sin2𝑥 



 

2018 Paper 1 Question 13, (3) (1) (3)  

a) i) sin(2𝑥) = 2 sin 𝑥 cos 𝑥 

                         = 2 𝑥 
2

√11
 𝑥 

√7

√11
=

4√7

11
 

 

   ii) cos(2𝑥) = 1 − 2𝑠𝑖𝑛2𝑥 

                         = 1 − 2(
2

√11
)2 

                         = 1 − 2(
4

11
) 

                         = 1 −
8

11
 

                         =
3

11
 

 

b) sin(3𝑥) = sin(2𝑥 + 𝑥) 

                     = sin(2𝑥) cos 𝑥 + cos(2𝑥) sin 𝑥 

                     = (
4√7

11
 𝑥 

√7

11
) + (

3

11
 𝑥 

2

11
) 

                     =
28

11√11
+

6

11√11
 

                     =
34

11√11
 

 

2019 Paper 1 Question 13, (1) (1) (3)  

a) i) 𝐴𝐶 = √(√5)2 − 12 = 2 

         cos 𝑝 =
2

√5
 

 

  ii) 𝐴𝐷 = 2 + 1 = 3 

        cos 𝑞 =
3

√10
 

 

b) sin(𝑝 + 𝑞) = sin 𝑝 cos 𝑞 + cos 𝑝 sin 𝑞 

                           = (
1

√5
) (

3

√10
) + (

2

√5
)(

1

√10
) 

  =
3

√50
+

2

√50
 

  =
5

√50
=

5

5√2
=

√2

2
 



 

2019 Paper 1 Question 17, (3) (2)  

a) (sin 𝑥 − cos 𝑥)2 = 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 − 2 sin 𝑥 cos 𝑥 

           = 1 − 2 sin 𝑥 cos 𝑥     since 𝑠𝑖𝑛2𝑥 + 𝑐𝑜𝑠2𝑥 = 1 

           = 1 − sin 2𝑥 

 

b) ∫(sin 𝑥 − cos 𝑥)2 𝑑𝑥 = ∫(1 − sin 2𝑥) 𝑑𝑥  using part a)  

        = 𝑥 +
1

2
cos 2𝑥 + 𝑐 

 

2022 Paper 1 Question 7, (1) (1) (3) 

a) i) sin 𝑟 = 
1

√10
 

    ii) sin 𝑞 = 
3

√13
 

 

b) sin(𝑞 − 𝑟) = sin 𝑞 cos 𝑟 − cos 𝑞 sin 𝑟 

              = (
3

√13
) (

3

√10
) − (

2

√13
)(

1

√10
) 

                           =
9

√130
−

2

√130
 

                 =
7

√130
 

 

2023 Paper 1 Question 4, (1) (1) (3) 

a) i) Use Pythagoras to determine the missing sides of the triangles.  

          cos 𝑝 =
3

5
   

    ii) cos 𝑞 =
3

√45
=

3

3√5
=

1

√5
 

b) cos(𝑝 + 𝑞) = cos 𝑝 cos 𝑞 − sin 𝑝 sin 𝑞 

               = (
3

5
) (

1

√5
) − (

4

5
)(

2

√5
)               

  =
3

5√5
−

8

5√5
 

  = −
5

5√5
 

  = −
1

√5
 

 

 

 



 

2024 Paper 1 Question 6, (3) (1) (1) 

a) Using Pythagoras gives the missing side:  

     √(√5)2 − 12 = 2 

 

    i) sin 2𝑝 = 2 sin 𝑝 cos 𝑝 

                     = 2 ×
1

√5
 ×

2

√5
 

        =
4

5
 

 

  ii) cos 2𝑝 = 2𝑐𝑜𝑠2𝑝 − 1 

         = 2(
2

√5
)2 − 1 

         =
8

5
− 1 

         =
3

5
 

 

b) sin 4𝑝 = 2 sin 2𝑝 cos 2𝑝 

      = 2 ×
4

5
×

3

5
 

      =
𝟐𝟒

𝟐𝟓
 

 

2025 Paper 1 Question 6, (3) (1) (3) 

Use Pythagoras to give √52 + 12 = √26 

So, the long side of the triangle is √26 

 

a) i) sin 2𝑞 = 2 sin 𝑞 cos 𝑞 

          = 2 ×
1

√26
×

5

√26
 

          =
10

26
 

          =
5

13
 

  

   ii) cos 2𝑞 = 2 𝑐𝑜𝑠2𝑞 − 1 

          = 2 × (
5

√26
)2 − 1 



 

          = 2 ×
25

26
− 1 

          =
25

13
−

13

13
 

          =
12

13
 

 

b) sin(2𝑞 − 𝑟) = sin 2𝑞 cos 𝑟 − cos 2𝑞 sin 𝑟 

    = (
5

13
) (

4

√17
) − (

12

13
)(

1

√17
) 

    =
20

13 √17
−

12

13 √17
 

    =
8

13 √17
 

 


