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Question 1a (1 mark) 
 

 

 
Question 1b (3 marks) 
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Define positive acceleration as up the plane.

8 kg mass : 8 8 sin 30

5 kg mass : 5 5

Therefore, 13 5 4

Hence, the 8 kg mass accelerates up the plane at

 ms .
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Question 2a (1 mark) 
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tan Arg 1 1

Arg 1 Re 1 Im 1 0
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Hence, 1 2 cis , as required.
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Question 2b (3 marks) 
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Question 3 (4 marks) 
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4 sin 2 cos 0
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Question 4 (4 marks) 
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22

2 2

2

2

E 2, Var 2, E 2, Var 4.

E E 10

Var Var 44

2 2 10

2 4 44

Therefore, 2 4 5 44.

2 4 10 25 44

6 40 56 0

3 20 28 0

2 3 14 0
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Question 5 (4 marks) 
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The denominator of vanishes at 2.

As , 0.
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Question 6 (3 marks) 
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Question 7 (3 marks) 
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Question 8a (1 mark) 
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Let volume of solution.
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Hence, ,  as required.
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Question 8b (3 marks) 
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Question 9a (2 marks) 
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1
sec  and tan .

sec

tan 2

Therefore, 2 sec tan .

Hence, 2 1,  as required.
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Question 9c (2 marks) 
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Question 10 (5 marks) 
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r i arcsin j
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1
r i 1 j
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2 2
i j
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r 4 1

4 4
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Since 0 1, r 2 .

Hence, 1, 0, 2.
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