
  
 

 

  
 1 

© Richard Wade 
studyib.net 

Let 𝑓(𝑥) = (𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥)2 

a) Show that 𝑓(𝑥) can be expressed as 1 – sin4x 

b) Let f(x) = 1 – sin4x. Sketch the graph of f for 0 ≤ 𝑥 ≤ 𝜋 

 

 

a)  𝑓(𝑥) = (𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥)2 

 = (𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥)(𝑐𝑜𝑠2𝑥 − 𝑠𝑖𝑛2𝑥) 

 = 𝑐𝑜𝑠22𝑥 − 2𝑐𝑜𝑠2𝑥𝑠𝑖𝑛2𝑥 + 𝑠𝑖𝑛22𝑥 

𝑐𝑜𝑠2𝜃 + 𝑠𝑖𝑛2𝜃 ≡ 1 

Therefore  

𝑐𝑜𝑠22𝑥 + 𝑠𝑖𝑛22𝑥 ≡ 1 

2𝑐𝑜𝑠2𝑥 + 𝑐𝑜𝑠𝑥 − 1 = 0 

 = 1 − 2𝑐𝑜𝑠2𝑥𝑠𝑖𝑛2𝑥 

𝑠𝑖𝑛2𝜃 ≡ 2𝑠𝑖𝑛𝜃𝑐𝑜𝑠𝜃 

Therefore 

𝑠𝑖𝑛4𝑥 ≡ 2𝑠𝑖𝑛2𝑥𝑐𝑜𝑠2𝑥 

 

 = 1 − 𝑠𝑖𝑛4𝑥 
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b)  Consider the graph y = sinx 

Stretch by a factor of 
1

4
 in the x direction 

Reflect in the x axis 

Translate up 1 unit 

 

 


