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(37) Solving Trigonometric 
Equations  

  

(1) (a) Use the formula book to show that      
sin 2𝑥 ≡ 2 sin 𝑥 cos 𝑥 

(b) Hence, show that sin 2𝑥 = sin 𝑥 can be written 
as sin 𝑥(2 cos 𝑥 − 1) = 0 

(c) Using your answer to part (b) find the 5 solutions 
to the equation  sin 2𝑥 = sin 𝑥, 0 ≤ 𝑥 ≤ 360௢ 

 

 

 

(2) (a) Using the formula book to show that  

cos(𝑥 − 30) ≡
√3

2
cos 𝑥 +

1

2
sin 𝑥 

(b) Using your answer to part (a), solve the equation  

√3

2
cos 𝑥 +

1

2
sin 𝑥 = 1,     0 ≤ 𝑥 ≤ 360 

 

 

(3) Using the formula book or otherwise, solve the 

equation: 
ଶ ୲ୟ୬ ௫

ଵି୲ୟ୬మ ௫
= 1 ,   0 ≤ 𝑥 ≤ 360 

  

(1) (a) Use the formula book with 𝐴 =
ଵ

ଶ
𝑥 and    

𝐵 =
ଵ

ଶ
𝑥 so show that cos 𝑥 = cosଶ ଵ

ଶ
𝑥 − sinଶ ଵ

ଶ
𝑥 

(b) Hence, or otherwise, solve the equation  

cosଶ ଵ

ଶ
𝑥 − sinଶ ଵ

ଶ
𝑥 = 0.1,    0 ≤ 𝑥 ≤ 360௢ 

Give each answer to 1 decimal place. 

 

 

 

(2) (a) Write 4 sin 𝑥 cos 𝑥 in the form 𝑝 sin 𝑞𝑥 

(b) Hence, solve the equation 4 sin 𝑥 cos 𝑥 = 1,  
0 ≤ 𝑥 ≤ 2𝜋, giving your answers as multiples of 𝜋 

 

 

 

(3) (a) Show that                                                                         

                6 sin 𝑥 cos 𝑥 = 2 (cosଶ 𝑥 − sinଶ 𝑥)                       

can be written as tan 2𝑥 =
ଶ

ଷ
 

(b) Hence, solve the equation  

6 sin 𝑥 cos 𝑥 = 2 (cosଶ 𝑥 − sinଶ 𝑥),   0 < 𝑥 < 360 

giving each answer to 3SF.                    

 

 

  

(1) (a) Show that 2 cos 𝑥 − 2 cosଷ 𝑥 ≡ sin 𝑥 sin 2𝑥 

(b) Hence, or otherwise, find the exact solutions to 
the equation 2 cos 𝑥 = 2 cosଷ 𝑥,  −

గ

ଶ
≤ 𝑥 ≤

గ

ଶ
 

 

 

 

 

(2) (a)  Show that cos(3𝑥) ≡ 4 cosଷ 𝑥 − 4cos 𝑥 

(b) Hence, or otherwise, solve the equation 
4 cosଷ 3𝑦 − 4cos 3𝑦 = 1,     0 ≤ 𝑦 ≤

గ

ସ
 

 

 

 

 

 

 

(3) Given that 12 sin 𝑥 ≡ 𝑘 sin 𝑦 cos 𝑦, find a 
possible value of the constant 𝑘 and hence express 𝑦 
in terms of 𝑥. 

 

 

 

 


