
Question 1 (3 marks) 
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Question 2 (10 marks) 

Consider the equation 𝑧4 − 𝑧3 + 𝑧2 − 𝑧 + 1 = 0  

(a) 
Show that the roots of this equations are 𝑒±

𝑖𝜋

5  and 𝑒±
𝑖3𝜋

5  
3 

(b) Explain why the roots satisfy 𝑧2 − 𝑧 + 1 −
1

𝑧
+

1

𝑧2 = 0 2 

(c) By letting 𝑥 = 𝑧 +
1

𝑧
 , obtain a quadratic equation in 𝑥 2 

(d) Hence find the exact value of cos (
3𝜋

5
) 
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Question 3 (8 Marks) 

A particle of mass 𝑚 is thrown from a place ℎ metres above ground level with an initial velocity 𝑢 at 

an angle of 𝛼 to the horizontal. 

 

The particle experiences the effect of gravity, and a resistance proportional to its velocity in both the 

horizontal and vertical directions are given respectively by 

 

𝑑2𝑥

𝑑𝑡2
= −𝑘

𝑑𝑥

𝑑𝑡
 and

𝑑2𝑦

𝑑𝑡2
= −𝑔 − 𝑘

𝑑𝑦

𝑑𝑡
 

 

Where 𝑘 is a constant and the acceleration due to gravity is 𝑔 (You are not required to show these) 

 

 

 

 (a) Show that 𝑥 =
𝑢 cos 𝛼

𝑘
(1 − 𝑒−𝑘𝑡) 3 

 (b) Show that the equation of path can be written as  

𝑦 = ℎ +
1

𝑘
(𝑢 sin 𝛼 + 𝑔 ln (−

𝑘𝑥

𝑢 cos 𝛼
+ 1) +

1

𝑘2
(𝑔 − (𝑔 + 𝑘𝑢 sinα) (−

𝑥𝑘

cos 𝛼
+ 1)) 
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Question 4 (6 marks) 

 

 

 

 

 

 

(a) 

 

2 

(b) 

 

1 

(c) 

 

3 

 

Question 5 (6 marks) 

 

 

 

(a) 

 

 

 

 

2 

(b) 

 

4 

 

 

End of Examination 
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