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Double Angle Formula 

 

 

Example 1: 

Prove that   
𝟏−𝒄𝒐𝒔 𝟐𝒙𝟏−𝒔𝒊𝒏 𝟐𝒙 = 𝟐 𝒕𝒂𝒏𝟐𝒙 

 

 

 

 

 

 

 

 

 

Half – Angle Formula 

Strand 4                              TRIGONOMETRY 

Sub Strand 4.1    Trigonometric Identities and Exact Values 

Content 

 Learning Outcome 

Students should be able to; 

- prove identities using double angle formula 

- prove identities using half angle formula. 

LHS = 
1−𝑐𝑜𝑠 2𝑥1−𝑠𝑖𝑛 2𝑥          =  1−(1−2𝑠𝑖𝑛2𝑥)𝑐𝑜𝑠2𝑥           =  1−1+2𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥             =   2𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥  

 

= 2 × 𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥  = 2 × (sin 𝑥cos 𝑥)2
    =   2 𝑡𝑎𝑛2𝑥  

=RHS 

Example 2:  

Prove that 
𝟐 𝒕𝒂𝒏 𝜽𝟏+𝒕𝒂𝒏𝟐𝜽 = 𝒔𝒊𝒏 𝟐𝜽 

LHS = 
𝟐 𝒕𝒂𝒏 𝜽𝟏+𝒕𝒂𝒏𝟐𝜽 

         =  𝟐 𝒕𝒂𝒏 𝜽𝒔𝒆𝒄𝟐𝜽            =  𝟐 𝒕𝒂𝒏 𝜽𝟏𝒄𝒐𝒔𝟐𝜽  

cos 2𝐴 =  𝑐𝑜𝑠2𝜃 − 𝑠𝑖𝑛2𝜃     𝑐𝑜𝑠2𝜃 = cos 2𝐴 + 𝑠𝑖𝑛2𝜃 = 2 tan 𝜃 ÷ 1cos 2𝐴+𝑠𝑖𝑛2𝜃  = 2 tan 𝜃 ÷ 1cos 2𝐴+𝑠𝑖𝑛2𝜃  

= 2 tan 𝜃 × (1 − 2𝑠𝑖𝑛2𝜃) + 𝑠𝑖𝑛2𝜃 

= 2 tan 𝜃 × (1 − 𝑠𝑖𝑛2𝜃) 

 

= 𝑡𝑎𝑛2𝜃 × 𝑐𝑜𝑠2𝜃  = 2 sin 𝜃cos 𝜃  ×cos 𝜃 𝑐𝑜𝑠𝜃  

= 2 sin 𝜃 cos 𝜃 

= sin 2𝜃 

= RHS 

Exercise:  

1. Prove  𝒂) 𝒄𝒐𝒔𝒆𝒄 𝟐𝜽 − 𝐜𝐨𝐭 𝟐𝜽 = 𝒕𝒂𝒏𝜽  

 

b) 
𝟏−𝒄𝒐𝒔 𝟐𝜽𝒔𝒊𝒏 𝟐𝜽 = 𝒕𝒂𝒏𝜽 
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 The half – angle formula can be derived from double angle formula. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Exercise:  

Find the values of the following in the simplest surd form. 

1. cos 15°                                            2. sin 22.5° 

Example 1: 

Show that 𝐭𝐚𝐧 𝟐𝟐. 𝟓° =  √𝟐 − 𝟏 22.5° = 45°2   tan 22.5° = tan 45°2   tan 𝜃2 = 1−cos 𝜃sin 𝜃              = 1−cos 45°sin 45   

         = 1− 1√21√2 = (1 − 1√2)  ÷ ( 1√2)       

        =  (1 − 1√2)  × (√21 )          =  (1×√21×√2 − 1√2)  × (√2)          =  √4−√2√2 =  2√2 − 1          = ( 2√2 × √2√2) − 1 =  2√22 − 1 =  √2 − 1    

Example 2:  

Find exact value of 𝒔𝒊𝒏 𝟏𝟓°   𝑠𝑖𝑛 15° = sin 30°2    

sin (𝜃2) = √1−cos 𝜃2     ↔  sin (302 ) = √1−cos 302           
𝑠𝑖𝑛 15° = √1−√322  =  √2−√32 ÷ 2    

                  = √2−√32 ÷ 12           
                 = √2−√3√4       
𝑠𝑖𝑛 15°   =  √2−√32       


