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Solution 

(i) 1 

(ii) Write 𝑓(𝑦) = 𝑦(1 − 𝑦), where 𝑦 = cos⁡(2𝑥 + 30°) 

𝑓(𝑦) is an n-shaped quadratic, with roots 𝑦 = 0⁡&⁡1, and its 

maximum occurs when 𝑦 =
1

2
(0 + 1) =

1

2
 and 

𝑓 (
1

2
) =

1

2
(1 −

1

2
) =

1

4
 (noting that cos(2𝑥 + 30°) =

1

2
 has a  

solution). 

(iii) Write 𝑔(𝑦) = 𝑦5(1 − 𝑦)5 = [𝑓(𝑦)]5 

As 𝑦 = 𝑥5 is an increasing function, 𝑔(𝑦)  is maximised when 𝑓(𝑦) 

is maximised. So the maximium value of 𝑔(𝑦) is (
1

4
)5 =

1

1024
 

[Quite a generous 4 marks.] 

(iv) (1 − 𝑐𝑜𝑠2(3𝑥 − 60°))4(3 − cos⁡(150° − 3𝑥))8 

= (𝑠𝑖𝑛2(3𝑥 − 60))4(3 − sin⁡(90° − [150° − 3𝑥]))8  

= 𝑠𝑖𝑛8(3𝑥 − 60°)(3 − sin⁡(3𝑥 − 60°))8  

The maximum value of ℎ(𝑦) = 𝑦(3 − 𝑦)  occurs when 𝑦 =
3

2
 . 

However, there is no solution to sin(3𝑥 − 60°) =
3

2
. 

The largest possible value for ℎ(𝑦) when 𝑦 = sin(3𝑥 − 60°) is 

1(3 − 1) = 2, and the smallest value occurs when 𝑦 is as negative  

as possible; ie when 𝑦 = −1 and ℎ(𝑦) = (−1)(3 − [−1]) = −4. 

And so the maximum value of the given expression is 

(−4)8 or 216.  

 


