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Strand 4                              TRIGONOMETRY

Sub Strand 4.1    Trigonometric Identities and Exact Values

Content
 Learning Outcome

Students should be able to;
- prove identities using product to sum rule.
- prove identities using sum to product rule. 

Proving Identities

Sum to Product Rule

Example 1:

Write   sin 30° +sin 10°  as a product. 

sin C+sin D=2sin (half sum) cos  ( half difference)

sin 30° +sin 10° =2sin (30 +10
2 )cos (30 −10

2 )

                              = 2sin 20° cos 10°

Example 2:

Show that   sin 60° −sin 40° =2cos 50° sin 10°   

sin C−sin D=2cos  (half sum) sin  ( half difference)

                       = 2cos (60 +40
2 )sin (60 −40

2 )

                       = 2cos (100
2 )sin (20

2 )

                        = 2cos 50° sin 10° = RHS
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Example 3:

Prove   
sin 5x −sin 3x
cos 5x + cos 3x = tan x 

 LHS= sin 5x −sin 3x
cos 5x + cos 3x

          =2 cos 
(5x +3x

2 ) sin(5x −3x
2 )

 

2 cos 
(5x +3x

2 ) sin(5x −3x
2 )

           = 2 cos 4x sin x
2 cos 4x cos x

           = sin x
cos x

 = tanx = RHS

    Exercise: 

Prove 
sin 2θ +sin 5θ
cos 2θ − cos 5θ =cot 3θ

2
 

Product to Sum Rule

                    

Exercise: 

sin C− sin D= 2cos (half sum ) sin (half difference) 

cos C+ cos D= 2cos (half sum) cos (half difference) 

Example 1: 

Write as sum of   2sin 3x cos x

2sin 3x cos x =sin (3x +x) +sin (3x −x) 

                           =sin 4x +sin 2x 

                        
 

2 sin A cos B = sin (A +B) + sin (A −B) 

Example 2:

Write cos 30° cos 10° as a sum

                                =1
2cos (A+B) cos (A −B)    

cos 30° cos 10° =  1
2cos (30 +10)cos (30 −10)

                              = 1
2cos 40° cos 20°

2 cos A cos B = cos (A+B) cos (A −B)  
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1. Express each function as a sum 

a) sin 5x sin 3x                                               b) cos 3x sin 4x 

2. Prove the following     cos θ − cos 3θ
sin 3θ −sin θ = tan 2θ       

                         

3.  Express    sin π
4cos 3π

2
     as a sum.


