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Q1b  Sketch ( )xy 1tan−= , ( )xy 2tan 1−=  and ( )xy 3tan 1−=  on 

the same set of axes. By addition of ordinates: 
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Domain: [ ]0,4− , range: [ ]22,0  
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Q2c ( ) ( ) 422
22

=−++ yx  is a circle of radius 2. 
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Q4 By inspection, 0=z  is a solution. 

For 0≠z , zz =5 , zzzz =5 , 
26 zz =  

Let θrcisz = , ( ) 26 6 rcisr =θ , ( ) 164 =θcisr   

.: 1=r  and πθ k26 =  where ,0=k 1, 2, 3, 4, 5 

.: 0cisz = , 
3

π
cis , 

3

2π
cis , πcis , 

3

4π
cis  and 

3

5π
cis  

.: 1=z , i
2

3

2

1
+ , i

2

3

2

1
+− , 1− , i

2

3

2

1
−−  and i

2

3

2

1
−  

 

Q5a Let kcjbiap
~~~~ ++=  be a vector perpendicular to 

kjir
~

3
~~

2~ +−= where a, b and c are non-zero scalars. 

0~.~ =rp , .: 032 =+− cba  

Let 1−=a  and 1=b , .: 1=c , .: kjip
~~~~ ++−=  

Note: Infinitely many such vectors can be obtained by choosing 

values for a and b, and then find c. 
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Q6a The position of the centre of motion is given by krc

~
3~ = . 

 

Q6b The position of the particle from the centre of motion is 
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i.e. the particle’s acceleration always towards the centre of 

motion. 
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Q7b Note that ( ) ( )afaf −=−  for 11 <<− a . 
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Q8a, b 

                   
 

Q9 
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, .: 40.0=x , .: °= 45θ  

Let T be the tension in the thread. 

08.9010.045cos2 =×−°T , 098.02 =T , 098.0414.1 =T , 

069.0≈T N 

 

Q10a 1284 −=−−=∆v , 61250.0 =×=∆= vmp  kg m s
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Q10b Gradient at 5=t  is 8.0− , i.e. 8.0−=a  m s
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