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STEP/Trigonometry Q3 (30/6/23) 

 

Solve  𝑠𝑖𝑛𝜃 = 𝑐𝑜𝑠4𝜃  for 0 < 𝜃 < 𝜋 
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Solution 

𝑠𝑖𝑛𝜃 = 𝑠𝑖𝑛(
𝜋

2
− 4𝜃)  

Hence  𝜃 =
𝜋

2
− 4𝜃 + 2𝑛𝜋 (1)   or  𝜃 = (𝜋 − [

𝜋

2
− 4𝜃]) + 2𝑛𝜋  (2) 

From (1), 5𝜃 =
𝜋(1+4𝑛)

2
 , so that 𝜃 =

𝜋(1+4𝑛)

10
 

giving 𝜃 =
𝜋

10
  ,

𝜋

2
  or  

9𝜋

10
 

From (2), −3𝜃 =
𝜋(1+4𝑛)

2
 , so that  𝜃 =

−𝜋(1+4𝑛)

6
 

giving  𝜃 =
𝜋

2
  again 

Thus, the solutions are  𝜃 =
𝜋

10
  ,

𝜋

2
  or  

9𝜋

10
 

A sketch confirms that these are plausible. 

 

 


