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Question 1. 
 

Marks 

 
(a) Evaluate to 2 significant figures  : 

�.��×�.��	√�.�	�.��
�.�×�.	�.��  

 
 

1 

 
(b) Rationalise the denominator and write in the form � + �√2 : 

�√�	�
�√��� 

where a, b are real. 
 
 

2 

(c) Find the acute angle ( to the nearest minute ) that the line 4� − 11� + 9 = 0 
makes with the x axis. 
 
 

2 

(d) Graph � = 2���3� in the domain −! ≤ � ≤ ! . 
 
 

2 

(e) 
Find ( �$��

�$��  %→'()*  )  
 

2 

(f) Solve : |� − 3| = 4� + 2 
 

3 

Question 2. 
 

 

 Three points A,B and C lie on the x-y plane. 
The lines l and k represent the lines AB and AC respectively. 
The equations of lines l and k are respectively: 
 
 3� − 4� − 100 = 0 and 16� − 63� + 175 = 0 respectively. 
 

 

(a)  Show that B( 8,-19 ) lies on the line  l. 
 

1 

(b)  Find the co-ordinates A of the intersection of lines l and k. 
 

3 

(c)  Find in general form the equation of the line m perpendicular to line l passing 
through B. 
 

2 

(d) Show that line m intersects line k at the point C( -7, 1 ). 
 

2 

(e) Find the exact perpendicular distance of B from AC. 
 

2 

(f) Find the area of triangle ABC. 
 
 
 
 

2 



Question 3. Marks 
(a) 
 
 
 
 

Differentiate :  (i)  
�

√���0 

 

                         (ii) 1230
0  

 
                        (iii)  45630 
 

 
2 
 
 
2 
 
2 
 

(b) 
 
 
 
 
(c) 

 Find  (�7   8 √4�0 9� 
 
          (ii)   8(cot � − =>�4=� � 7 9� 
 

  Find in simplest terms :  ?
?0 @��(2 A�� − 17B, hence evaluate 8 � A�� 9�C

� . 

 

1 
 
2 
 
3 

Question 4.  
(a) Given the equation  �� = 16 ( � + 4 7  
 (i) State the co-ordinates of the vertex. 1 
 (ii) Find the focal length 1 
 (iii)  State the co-ordinates of the focus 1 
 (iv) Find in general form the equation of the tangent at ( -12, 5 ) 2 
 (v) Find the co-ordinates of the point where the tangent meets the 

directrix. 
 

1 

(b) A jar has 15 red discs and 9 black discs, while another jar has  
20 red discs, 15 black discs and 10 white discs. 
A disc is drawn from each jar. 
Find the probability of drawing discs of the same colour ? 

2 

   
(c) A car tyre of diameter 60cm is in contact with the road at the point P. 

After the car has travelled 1000km how high ( to the nearest millimetre ) is 
the point P from the ground. 

4 

   
Question 5.  
(a) Given  D = �3�� + �3��� + �3���� +……………��3�� + �3�� 

 
 

 (i)  Simplify N in terms of x and y. 
 

2 

 (ii)  Hence prove 11�� − 5�� is divisible by 3. 2 
(b) Use Simpson’s Rule with 3 function values to evaluate to 2 decimal places : 

E 4 9�
2���� + 1

�

'
 

 

3 

(c) 
 
(d) 

Solve to 2 decimal places :  3�0	� − 30 = 10 
 
If the quadratic equation : (F� + A�7�� + 2A (F + G7� + A� + G� = 0  has 
equal roots then show A� = FG. 
 

3 
 

2 

 



Question 6. Marks 
(a) The region bounded by the curve � = � ( 6 − � 7 and � = 8 is rotated around 

the x axis. 
Find the exact value of the Volume of revolution. 
 
 

4 

(b)            v 
 
          2                                           (8,2) 
 
          1 
 
              ________________________________  
         O          2        4       6       8              t 
 
   
         -2   
                            ( 4,-2)   (6,-2) 
 
A particle of mass 2 kg moves in a straight line with velocity v m/s and 
displacement x m at time t seconds. 
 

 

 (i)    Graph acceleration �I  G/�� versus time t seconds. 
 

2 

 (ii)   Find the total distance travelled during the motion. 
 

1 

(c) Find in general form the equation of the inflexional tangent on the curve : 
� = 15 + 12� + 6�� − 2�� 

5 

   
Question 7. 
 

 

(a) (i)   On the same axes graph : 
       (K)  the line � = 1 − 2� showing x and y intercepts. 
       (L)  the curve � = 5 − 2� − ��, 
            showing the co-ordinates of the vertex and y intercept only. 
 

4 

 (ii)  Find the x values of the points A and B of the intersection of  
       the line � = 1 − 2� and the curve � = 5 − 2� − ��. 
 

2 

 (iii) Evaluate the enclosed area between  the line � = 1 − 2� and  
       the curve � = 5 − 2� − ��. 
 

3 

(b) The rate of decay 
?X
?5  of a radioactive substance  is proportional to the mass M 

present. 

If it takes 51 minutes to decay to 
�

�' of it’s original mass find the half-life of 

the substance ( nearest minute ). 

3 

  



Question 8. Marks 
(a)  

 
B  _______________M___________C 
 
                        
                        
                  P 
 
 
 
 
A  ____________________________ D 
 
 

ABCD is a rectangle in which AB=40cm and AD=60 cm. 
M is the midpoint of BC and DP is perpendicular to AM. 
 

Draw a neat sketch of the above diagram. 
 

 

 
 
 
 
 
 
 
 
(b) 

(i) Prove that triangles ABM and APD are similar. 
 

(ii)  Calculate the length of PD. 
 

(iii)  Show that the length of AP is 36 cm. Give reasons. 
 

(iv) Find the area of the quadrilateral PMCD. 
 
    A plane flies from  town O to town A, 275 km on a bearing of 032'Y ,  
then to town B 572 km on a bearing of Z 26'[. 
 

(i) Draw  a diagram to show the above information. 
 

(ii)  Find the final distance ( nearest km ), and bearing (nearest degree)  
 

from  O. 
 

2 
 
2 
 
2 
 
3 

 
3 

Question 9. 
 

 

(a) A particle of mass m kg moves in a straight line with velocity v m/s and 
displacement x metres at time t seconds. 
 
The velocity of the particle is given by : \ = 3√1 + 9]  . 
 
Find (i)   the acceleration �I in terms of time t. 
 
         (ii) the displacement of the particle as a function of time t if the particle  
               is initially 1 metre to the left of the origin. 
 
 

 
 
 
 
 
1 
 
2 

B 

A 

C 

D 

P 

M 



(b) A man buys a house and land for $500 000. 
He pays 20% deposit, and takes a loan for the remainder. 
 

Marks 

 (i) Find the value of the deposit. 
 

1 

 (ii) If the loan is for 20 years, and the interest rate is 8% p.a. monthly 
reducible show that the amount owing after the first monthly 
repayment R is : 
                       $ (400 000(�_�

�_') – a 7 

 

1 

 (iii)  Find the amount owing after n months. 
 

2 

 (iv) Find the monthly repayment. 
 

(v) Find the amount owing after the 144th payment. 
 

2 
 
1 

 (vi) The value of the land was originally valued at $270 000 . If the 
value of the land was compounded yearly at 6% p.a. find the value 
of the land after the 144th  payment. 
 

1 

 (vii) After the 144th  payment an earthquake destroys the house. 
            The insurance policy does not cover earthquakes. 

Could the man sell the land to pay the remainder of the loan? 
Give reasons. 
 

1 

Question 10. 
 

 

 A series S is given by :  
 

S = x + 
�0�
0	� + �0�

(0	�7� + 0b
(0	�7� +……………….. 

 

 

(a) 
Sketch the curve  y = 

�0
0	� , showing all asymptotes and intercepts with the 

axes. 

2 

(b) Find the values of  x for the sum to infinity to exist. 
 

2 

(c) Show that the sum to infinity is given by : 

                   Zc = 0�	0
��0  

 

2 

(d) 
Show that  

?de
?0 =  �0�	�0	�

(��07�  
 

2 

(e) Find the minimum value of the sum to infinity. 
Justify your answer. 

 

4 

 End of Exam  
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