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Marks 

Question 1 (start a new page) (12 marks) 
 

(a) Sketch the following without using calculus and showing all important 
features on separate number planes  
 

(i) 
2 2

1
9 4

x y
                   2 

 
(ii) 3( 4)( 1)y x x                    2 

 
(iii) 2 216 9 144x y                   2 

 
 
 
 
 
 

(b) A particle moves 20m on a circular arc in 5 seconds.  If the particles  
angular velocity is a constant 4 rad  s-1 find its 
 
(i) Radius of motion                 1 

 
(ii) Linear velocity                1 

 
(iii) Acceleration towards the centre of motion             1 

 
(iv) Period                  1 

 
(v) Angular distance after 7 seconds              1 

 
(vi) Frequency in revolutions per minute              1 
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Question 2 (start a new page) (12 marks)       Marks 
 

(a) Sketch 1( )y f x  showing all important features if ( ) 2 1xf x                    2 
                    

 
 

(b) 
2

3
( )

4

x
f x

x





 

 
(i) Find the equations of the asymptotes of ( )y f x            2 

 
(ii) Sketch ( )y f x clearly showing the asymptotes and the intercepts  

on the  x  and  y  axis               2 
 
 
 
 

(c) A piece of string 0.5m can just sustain a mass of 8kg when it is hung           3 
vertically.   What is the maximum speed in radians per second that a  
0.4 kg mass attached to one end of the string can be rotated in a circle 
on a smooth horizontal table? 
 
 
 
 

(d) The gravitational force   F  between two objects of masses M and m is 
given by 

2

GMm
F

r
  

 
where G = 6.67 x 10-11  and r is the distance between the objects.  If M 
represents the mass of the sun (2 x 1030kg) and m the mass of the earth. 
 

(i) Show that the time for the earth to orbit the sun can be given by         1 
3

2
r

T
GM

  

 
(ii) Find the radius of the orbit of the earth around the sun.          1 

 
(iii) Find the velocity of the earth in metres per second.           1 
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Question 3 (start a new page) (12 marks)           Marks 
 

(a) The graph of  ( )y f x is shown below 
 

x

y

3

1 2

 
 
 
 
 On separate number planes graph 
 

(i) ( )y f x                   1 
 

(ii) ( 2)y f x                  2 
 

(iii)  2
( )y f x                 2 

 

(iv) 
1

( )
y

f x
                 2 
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Question 3 (continued)             Marks 
 
 

(b) The diagram below shows a 6 metre string ACB fixed at A and B. 
A mass of 4 kg is attached at the midpoint C. 
The mass at C rotates in a circle of radius 2m with angular velocity 
w rad s-1. 

 

 

 

 

 

The forces acting on the mass at C are T1 (the tension in the string AC), 
T2 (the tension in the string BC) and mg (gravity). 

 
(i) Draw a diagram showing the forces acting on the mass at C.          1 

 
(ii) By resolving the forces in (i) horizontally and vertically show that         2 

 

1 2 24 5T T   
2

1 2 12T T    

 
(iii)  Find the maximum speed in  rad s-1 that the mass at C can travel         2 

 before the string at  BC becomes taut. 
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Question 4 (start a new page) (12 marks)         Marks 
 
 

(a) Sketch the following on separate number planes showing all important features 
               

(i) 
2

3xy                   1 
 

(ii) 2( 2) 1x y                  2 
 

(iii) 3 2 2 0x x y                   2 
 
 

(b)  A road contains a bend that is part of a circle of radius r.  At the bend, the 
road is banked at an angle   to the horizontal.  A truck travels around the bend 
at constant speed v.  Assume that the truck is represented by a point of mass m,  
and that the forces acting on the truck are the gravitational force mg, a sideways 
friction force F (acting up the road as drawn) and a normal reaction N to the 
road. 
 
 



mg

N F

 
 

(i) By resolving the horizontal and vertical components of force,         2 
find expressions for cosF   and  sinF  . 
 
  

(ii) Show that  
2( tan )

cos
m gr v

F
r

 
            3 

 
 

(iii) Suppose that the radius of the bend is 100m and that the road        2 
is banked at an angle of 5 30 ' . 
Find the speed that the track can travel at in km/h so that there 
is no sideways friction force (correct to 2 decimal places). 

-- END OF EXAM -- 
















