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Pure Sector 4: Trigonometry 4 
Aims: 

 Understand and use double angle formulae 

 Use of formulae for sin(A ± B) , cos(A ± B) and tan(A ± B) 

 Understand geometrical proofs of these formulae 

 Understand and use expressions for a cos θ + b sin θ in the equivalent forms of Rcos(θ ± α) or 

Rsin(θ ± α) 

 Construct proofs involving trigonometric functions and identities 

 Apply trigonometric identities to find integrals 

 
Addition Formulae 
The addition formaulae are given in the formula booklet: 
 

 
 
 
 
Geometric Proofs 

 



2 

 

 
 

Example 1 

Prove that 
sin(𝐴−𝐵)

cos 𝐴 cos 𝐵
= tan 𝐴 − tan 𝐵 

 
 
 
 
 
 
 
 
 
 
 
Example 2 

Solve cos(𝜃 + 60) = sin 𝜃 for 0 ≤ 𝜃 ≤ 360 (to 3sf) 
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Example 3 

Given that tan 60 = √3 show that tan 15 = 2 − √3 

 
 
 
 
 
 
 
 
 
 
 
 
Example 4 

Angle 𝛼 is acute and 𝛼 =
8

17
. Angle 𝛽 is obtuse and sin 𝛽 =

12

13
.  Find the value of tan(𝛼 + 𝛽). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Double Angle Formulae 

Use the addition formulae with 𝐵=𝐴 to find: 

 
 

sin 2𝐴 = 

 
 
 

tan 2𝐴 = 
 
 
 

cos 2𝐴 = 

 
 
 

The 𝑐𝑜𝑠2𝐴  formula can be written in terms of 𝑠𝑖𝑛 or 𝑐𝑜𝑠 by using sin2 𝐴 + cos 2𝐴 ≡ 1 
 
 

So, cos 2𝐴 = 
 
 

Or cos 2𝐴 = 
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Example 5 

Solve 3 cos 2𝜃 − 7 cos 𝜃 − 2 = 0    for 0 ≤ 𝜃 ≤ 360 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 6 
Show that: 
 

a) 2 𝑐𝑜𝑠𝑒𝑐2𝜃 ≡ 𝑠𝑒𝑐𝜃𝑐𝑜𝑠𝑒𝑐𝜃 

 
 
 
 
 
 

b) sin 3𝑥 = 3 sin 𝑥 − 4 sin3 𝑥 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

𝐬𝐢𝐧 𝟐𝑨 ≡ 𝟐 𝐬𝐢𝐧 𝑨 𝐜𝐨𝐬 𝑨 

 

𝐜𝐨𝐬 𝟐𝑨 ≡ {
𝐜𝐨𝐬 𝟐𝑨 − 𝐬𝐢𝐧𝟐 𝑨

𝟐𝐜𝐨𝐬 𝟐𝑨 − 𝟏
𝟏 − 𝟐 𝐬𝐢𝐧𝟐 𝑨

 

 

𝐭𝐚𝐧 𝟐𝑨 ≡
𝟐 𝐭𝐚𝐧 𝑨

𝟏 − 𝐭𝐚𝐧𝟐 𝑨
 

These are not 
given in the 

formula 
booklet. 
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Exam Question – AQA C4 Jun 06 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Application to Integration 
Example 7 

Find ∫ sin2 𝑥 𝑑𝑥 
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Example 8 

Find ∫ sin 3𝑥 cos 3𝑥 𝑑𝑥 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Example 9 

Find ∫ 6 cos2 𝜃

2
 𝑑𝜃  
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 𝑹 𝐬𝐢𝐧( 𝜽 + 𝜶) and 𝑹 𝐜𝐨𝐬( 𝜽 + 𝜶) form 

Example 10 

a) Express 3 sin 𝑥 + 4 cos 𝑥  in the form  𝑅 sin( 𝑥 + 𝛼)  

b) What is the maximum value of the expression 3 sin 𝑥 + 4 cos 𝑥? 

c) What is the smallest positive value of 𝑥 for which this value occurs?  
 
 
 
 
 
          
 
 
 
 
 
 
 
 
 
 
 
Example 11 

Express cos 𝜃 −  √3 sin 𝜃 in the form 𝑅 cos( 𝜃 + 𝛼) and hence find its min and max values. 
 
 

 

 

 

 

 

 

 

 

Example 12 

Write 2 cos 𝑥 − 3 sin 𝑥 in the form 𝑅 cos( 𝑥 + 𝛼) and hence solve 2 cos 𝑥 − 3 sin 𝑥 = 3 for 0 ≤ 𝑥 ≤ 2𝜋 

 
  

This is useful 
when solving 

equations 
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