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Question No (39) 

A curve has equation 𝑦 = 3 cos 2𝑥 + 2 , 0 ≤ 𝑥 ≤ 𝜋.  

 (a) State the greatest and least values of y. 

(b) Sketch the graph of  𝑦 = 3 cos 2𝑥 + 2 , 0 ≤ 𝑥 ≤ 𝜋.          

(c) By considering the straight line 𝑦 = 𝑘𝑥, 0 ≤ 𝑥 ≤ 𝜋.                                ,where k is a constant, 

state the number of solutions of the equation  3 cos 2𝑥 + 2 = 𝑘𝑥 𝑓𝑜𝑟 0 ≤ 𝑥 ≤ 𝜋          in each 

of the following cases.  

(i) k=−3 

(ii) k=1 

(iii) k=3 

Functions f, g and h are defined for x∈ ℝ  by  

𝑓(𝑥) = 3 cos 2𝑥 + 2, 

𝑔(𝑥) = 𝑓(2𝑥) + 4, 

ℎ(𝑥) = 2𝑓 (𝑥 +
𝜋

2
). 

(d) Describe fully a sequence of transformations that maps the graph of 𝑦 = 𝑓(𝑥)  on to 𝑦 =

𝑔(𝑥). 

(e) Describe fully a sequence of transformations that maps the graph of  𝑦 = 𝑓(𝑥) on to  𝑦 =

ℎ(𝑥). 
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