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Section I  

10 Marks 

Attempt Questions 1 – 10 

Allow about 15 minutes for this section. 

Use the multiple choice answer sheet for Questions 1 -10 
 
________________________________________________________________________________ 
 
 
 

1. What is the remainder when 3 8x x  is divided by 4x    
 

 
(A)  2 4 24x x    

 
(B)  2 2x x   

 
(C)  96 

 
(D)  96  

 
 
 

 

2. Given that    ( 50),
dN

k N
dt

    which expression is equal to N  ? 

 
 

(A)  50 70 kte    
 

(B)  50 70 kte   
 

(C)   70 50 kte    
 

(D)  70 50 kte   
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3. Two secants from the Point P intersect a circle as shown in the diagram. 

 
 

                         
 

       What is the value of x  ? 
 

(A)  5  
 

(B) 
41

7
 

 
(C) 7 

 

(D) 
28

3
 

 
 

4. A team consists of 5 women and 3 men.   The women are chosen from a group of 9 while the 
men are chosen from a group of 6.    In how many ways could the team be selected?  

 
(A)  9 6

5 3P P   

 
(B)   9 6

5 3C C   

 
(C)   9 6

5 3P P   

 
(D)   9 6

5 3C C   

 
 

5.  What are the asymptotes of  
4

( 2)( 3)

x
y

x x




 
 ? 

 
(A)  4, 3, 3y x x      

 
(B)  0, 2, 3y x x      

 
(C)  4, 2, 3y x x       

 
(D)  0, 2, 3y x x       
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6. What is the range of the function 1( ) 2cosf x x  ? 
 
 

(A)  0 2y     
 

(B)  2 2y     
 

(C)  0 y     
 

(D)  
1 1

2 2
y     

 
 
 

7. What is the value of k   such that   
20

1

9 9

k

x
dx




 ?  

 
 

(A)  3 3   
 

(B)   
3

3
 

 

(C)   3   
 

(D)  3 3   
 

 
 

8. What is the value of    
 

2

sin 2
lim

2x

x

x




?  

 
 

(A)  0 
 

(B) 1 
 

(C) 1  
  

(D) Undefined  
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9. The acceleration of a particle at a position x  on the number line is given by 25x x  .   
Initially the particle is at the origin and has a velocity of 110ms .   

Find the velocity after 
15


 secs. 

 
(A)   15ms   
 
(B)   15ms   

 

(C)    13ms   
 

(D)   15

3
ms

 
  

 
 
 

10.   
 

 

 
 
 
 
 
The equation of the above graph is : 
 
 

(A)  sin
2

y x
   

 
  

 

(B)   sin
2

y x
   

 
   

 

(C)  sin
2

y x
   
 

 

 
(D)   cos( )y x   
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Section II 
 
60 Marks  
Attempt Questions 11-14  
Allow about 1 hour 45 minutes for this section  
Start each question on a new page  
In Questions 11 -14, your responses should include relevant mathematical reasoning and/or 
calculations  
 
 
 
 
Question 11  (15 marks)   Start a new page  
 
 

(a) Find log xe dx .                        2 

 
 

(b) Find the coordinates of the point P which divides the interval joining (-1,3) and       2                             
(4,-2) in the ratio 2:3.  

 
 

(c) Solve the inequality
5

2
1 x




.                                3 

 
 

(d) Differentiate  3cos x .           2 
 
 

(e) Use the substitution 23 2u x    to evaluate 
6 2

2
3 2x x    dx .      3 

 
 

(f) The zeros of the polynomial 3 2( ) 2 6 7 1P x x x x      are ,   and  .  Find: 
 
(i)                 1 
 
(ii)                  1 
 
(iii)  2 2 2                1 
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Question 12   (15marks)  Start a new page  
 
 

(a) In the diagram A, B and C are points on the circle.  The line AE is a tangent to the circle  
at A, and AB is produced to D so that DC is parallel to AE. 
Copy the diagram. 

 
 

 
 
 
 

(i) Show that  ACB ADC , giving reasons.                   2 
 
 
(ii) Deduce that 2AC AB AD   .         2 

 
 
 
 
 
 
(b) The points 2(2 , )P ap ap  and 2(2 , )Q aq aq  lie on the parabola 2 4x ay . 
  

(i) Show that the equation of chord PQ is 
1

( ) 0
2

y p q x apq    .                         1 

  
(ii) Show that if PQ  is a focal chord then 1pq   .        1 

 
 

(iii) If PQ  is a focal chord and P  has coordinates (4 , 4 )a a  what are the                                                  
coordinates of the midpoint of PQ in terms of a  ?       2 
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Question 12  (continued)  
 
(c) A person walks 3000m due east along a road from point A to point B.  A mountain OM, where M         
      is the top of the mountain is on a bearing of 053  from A and 319  from B.   The point O is     
      directly below point M and is on the same horizontal plane as the road.   The height of the     
      mountain above point O is h metres. 
 
     From point A, the angle of elevation to the top of the mountain is 23 .    
     From point B, the angle of elevation to the top of the mountain is 21 . 
 

 
 
 

(i) Show that 
tan 23

h
OA 


 .        1 

 

(ii) Find AOB .         1 
 

(iii) Hence, find the value of h .( correct to 2 decimal places)              2 
 

 
(d) In the circle below with centre O , the shaded region has the same area as the triangle AOB. 
 

 
 

(i) Show that 2sin  .          1 
 

(ii) Taking 1 2
     as a first approximation to the value of  , use one application of                             

Newton’s method to find a second approximation to the value of  .                             2 
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Question 13  (15 marks)     Start a NEW page  
 

(a) A particle moves in a straight line and its position at time t  seconds is given by 
3 sin 4 cos 4x t t    . 

 
(i) Express sin 4 cos 4t t  in the form sin(4 )R t   where   is in radians.   2 

 
 

(ii) The particle is undergoing simple harmonic motion. Find the amplitude  
and the centre of motion.        2 
 
 

(iii) When does the particle first reach its minimum speed after 0t   ?   1 
 
 

(b) Evaluate 4 2

0
sin cosx x



  dx  .                    2 

 
 

(c) Use mathematical induction to prove that 
1 1

1 3 6 ........ ( 1) ( 1)( 2)
2 6

n n n n n            

for all integers 1, 2,3,...n            3 
 
 

(d) The sketch below shows the graph of the curve ( )y f x  where 1( ) 3sin
2

x
f x  .   

 The area between the curve and the axisy   in the first quadrant is shaded. 
 

 
 
 

(i) Find the maximum value of ( )f x .       1 
 

(ii) Determine the inverse function 1( )y f x  and write down the domain of this  
        inverse function.           2 

 
(iii) Calculate the area of the shaded region.       2 
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Question 14  (15 marks)  Start a NEW page 
 
 

(a) A water tank is generated by rotating the curve 
4

16

x
y   around the y  axis. 

 

 
 

(i) Show that the volume of water, V  as a function of its depth h , is given by 
3

2
8

3
V h .              2 

 
(ii) Water drains from the tank through a small hole at the bottom. 

The rate of change of the volume of water in the tank is proportional to 
the square root of the water’s depth. 
Use this fact to show that the water level in the tank falls at a constant rate.  3 
 

 
 
 

(b) A standard pack of 52 cards consists of 13 cards of the four suites: spades, hearts clubs and 
diamonds. 
 
 
(i) In how many ways can five cards be selected without replacement so that exactly 

two are hearts and three are diamonds?  (Assume that the order of selection 
of the five cards is not important.)            2 

 
 
(ii) In how many ways can five cards be selected without replacement if at least 

four must be of the same suite?   (Assume that the order of selection is  
not important)            2 

 
 
 
 
 
  



 

 11

Question 14  (continued)  
 

  
(c) When a projectile is fired with velocity 1V ms  at an angle  above the horizontal, 

the horizontal and vertical displacements (in metres) from the point of projection at time t 

seconds  are given by 21
cos and sin

2
x Vt y Vt gt    respectively (where g is the 

acceleration due to gravity).  You do NOT need to prove these two results. 
 
 
The particle reaches a maximum height of H metres after T seconds. 
 
 
(i) Find T in terms of ,V  and g .                                                                                 1 

(ii) Hence, show that when 
1

2
t T  the height of the particle is 

3
.

4
H                          3 

 

(iii) Show that when 
1

2
t T  the particle is moving on a path inclined at an                 2 

angle  to the horizontal such that 
1

tan tan .
2

   

 
 

End of paper 
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