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Instructions 

Answer all questions in the spaces provided. 
Unless otherwise specified an exact answer is required to a question. 
In questions where more than one mark is available, appropriate working must be shown. 
Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
Take the acceleration due to gravity to have magnitude g m/s2, where g = 9.8 
 
 
Question 1 (2 marks) 

A particular rope will break if its tension exceeds 200g newtons. 
Find in terms of g the greatest acceleration an 80 kg mass can be given when pulled vertically upwards 
by this rope. 
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Question 2 (3 marks) 

The angle between the two vectors 
 
 

~~~
k3ji2 +−   and  

~~~
k2j6i −−a ,  where Ra∈  

is 
3
2π . Find the value of a. 
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Question 3 (5 marks) 

Consider the hyperbola 1)2(
2
)1( 22

=
+

−
−

k
xy  where k  is a positive real number. 

 
a. Find in terms of x, y and k an expression for the gradient at any point on the hyperbola. 2 marks 
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
 
b. The line 7 3 11y x− = −  is normal to the hyperbola at a point where 1−=x . 
 Find the value of k in simplest form. 3 marks 
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Question 4 (2 marks) 

Relative to an origin O, an object has an acceleration vector given by 

 
~
k

1
1

~
j

)1(
1

~
i

1
1)(a 22~

⎟
⎠

⎞
⎜
⎝

⎛
+

−
+

−⎟
⎠

⎞
⎜
⎝

⎛
+

=
ttt

t ,   0≥t . 

At 0=t  the velocity of the object is 
~
k

~
j

~
i +− . 

Find the velocity vector of the object at time t. 
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Question 5 (3 marks) 

Consider the graph with rule 1
2
21

=
−+

−+

iz
iz  where Cz∈ . 

Write this rule in simplest cartesian form. 
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Question 6 (5 marks) 

a. Express 
xxx +− 23 2

1  in partial fraction form. 2 marks 
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b. Find the general solution to 0
31

1
2
=

−

+
−

x

x
dx
dy . 3 marks 
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Question 7 (4 marks) 

Consider the function Rf →) ,0[: π , ⎟
⎠

⎞
⎜
⎝

⎛
=

2
tan)( xxf . 

The region enclosed by the graph of )(xfy = , the x-axis and the vertical line through the point with y-

coordinate 
3
1

=y  is rotated about the x-axis to form a solid of revolution. 

Find the volume of this solid in the form 
b
cba 2ππ + , where a, b and c are integers. 
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Question 8 (4 marks) 

The displacement, x m, of a body from a fixed point O after t seconds is given by 

 2vvx −=  

where v m/s is the velocity of the body. At 0=t , 1=v  and 0=x . 
 
a. Find an expression for the acceleration of the body in terms of v. 2 marks 
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
 

b. Find the time at which 
2
1

=v . 2 marks 
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Question 9 (4 marks) 

Find all solutions to )2sin(3)2cos(1 θθ =+  over the domain πθπ ≤≤− . 
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Question 10 (8 marks) 

a. i. Write 31 i−  in polar form. 1 mark 
 
   
 
   
 
   
 
   
 
   
 
   
 
   
 
 

 ii. Find all values of +∈Zm  such that ( ) ( )mm
ii 313 −=+ . 3 marks 
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b. Find in the form iba +  where Rba ∈,  all numbers Cz∈  such that ziz =2 . 4 marks 
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