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Q3a  { }8628: −+≥= izzS , i.e. ( ){ }434: ≤−−= izzS , a 

circle of radius 4 centred at ( )3,4 − . Set S is the shaded region. 
 

 

Q3b  Maximum z  occurs at point Q in the diagram. 
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Q3c  Maximum value of ( )zArg  occurs at point P (refer to the 

diagram). OP  is a tangent to the circle. 

POC∆  is a 3, 4, 5 right-angled triangle. 
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Q4bi  Let θ   be the angle between DG  and FC . 

DG . FC = DG θcosFC  
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Q4bii  Scalar resolute
7
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Q5  p~ , q~  and r~  are linearly dependent when 0
~~~~ =++ rqbpa  

where 0≠a  and 0≠b . 

( ) ( ) ( ) 0
~~

8
~~~~~

=−+++− kmikjmbjima  

.: ( ) ( ) ( ) 0
~~

8
~~

1 =−+−++ kmbjabmiam  

.: 01 =+am , 0=− abm  and 08 =− mb  

Solve the three equations simultaneously, 018 3 =+m  
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Q6b  Speed ( ) ( )22
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It is a minimum value at 1=t , .: minimum speed 2=  m s
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Q6c  Acceleration 
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−  is an odd function, and 

21

1

x+
 is an even function, 

.: ( )
2

1

1

tan16

x

x
xf

+
=′

−

 is an odd function. 

Area ( ) ( ) ( ) ( )[ ]10
1

0

1

0

0

1

22 xfdxxfdxxfdxxf =′=′+′−= ∫∫∫
−

 

( )[ ] 2
1

0

21tan82 π== − x  

 

Q8a  Q8b 

 

 
 

 

 

Q9a  498.95 =×=== mgweightreaction N  

(Newton’s third law) 

 

Q9b  5.2430sin49 =°=friction N 
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Q10b  Displacement: 
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