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Section I 10 marks 

 Attempt Questions 1 – 10 

 Allow about 15 minutes for this section 

 Shade the correct response on the multiple-choice answer sheet for Questions 1 – 10 

 Each question is worth 1 mark  

 

1 What is the domain and range of 11
cos ( )

2 2

x
y  ? 

 (A) Domain: 2 2x    Range: 0 y    

 (B) Domain: 1 1x    Range: 0 y    

 (C) Domain: 2 2x    Range: 0
2

y


   

 (D) Domain: 1 1x    Range: 0
2

y


   

 

2 A particle is moving in a simple harmonic motion with displacement x. Its acceleration x  is 

given by: 4 3.x x    What is the centre and period of the motion? 

 (A) 3,
2

x T


    

 (B) 3,x T     

 (C) 
3

,
4

x T    

 (D) 
3

,
4 2

x T


   

 

3 Which of the following is an expression for 
2 3(2 )

x
dx

x ?  

Use the substitution 22u x  . 

 (A) 
2 2

1

2(2 )
C

x



 

 (B) 
2 2

1

4(2 )
C

x



 

 (C) 
2 4

1

4(2 )
C

x



 

 (D) 
2 4

1

8(2 )
C

x



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4 What is the exact value of the definite integral 
1

20

1

1
dx

x  ? 

 (A)  
4


 

 (B) 
3


 

 (C) 
2


 

 (D)   

 

5 The term independent of x in the expansion 

4
3

x
x

 
 

 
is? 

 (A) 54 

 (B) 3 

 (C) 6 

 (D) 18 

 

6 Find the acute angle between the lines 2y x  and 5 0x y   . Answer correct to the nearest 

degree. 

 (A) 18˚ 

 (B) 32˚ 

 (C) 45˚ 

 (D) 72˚ 

 

7 What is the exact value of the definite integral 23

4

(1 sin )x dx


  ? 

 (A) 
1

4 2


  

 (B) 
1

8 8


  

 (C) 
3 2

4 4

 
  

 (D) 
3 2

8 8

 
  
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8 What are the coordinates of the point that divides the interval joining the points ( 1,2)A   and 

(3,5)B  externally in the ratio 3:1? 

 (A) (5,6.5)   

 (B) (2.5,6.5)  

 (C) (5,4.25)  

 (D) (2.5,4.25)  

 

9 What is the solution to the inequality 
2 5

4

x
x

x





? 

 (A) 1x    and 4 5x   

 (B) 1x    and 4 5x   

 (C) 1x   and 4 5x   

 (D) 1x   and 4 5x   

 

10 The velocity of a particle moving in a straight line is given by 2 5v x  , where x metres is the 

distance from fixed point O and v is the velocity in metres per second. What is the acceleration 

of the particle when it is 1 metre from O? 

 (A) 27 msa 
 

 (B) 212 msa   

 (C) 214 msa   

 (D) 224 msa   

 

 

 

End of Section I 

Section II commences on the next page 
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Section II 60 marks 

 Attempt Questions 11 – 14  

 Allow about 1 hour and 45 minutes for this section 

 Answer each question in a SEPARATE writing booklet or answer sheet. Extra writing booklets 

are available. 

 In Questions 11 – 14, your responses should include all relevant mathematical reasoning and/or 

calculations. 

 

Question 11 (15 marks)   Use a SEPARATE writing booklet 

 

(a) Write out the expansion of (1 )nx  in ascending powers of x. Hence or 

otherwise show that: 

0

2
n n

n

k
k

 
 

 
   

3 

    

    

(b) Two circles meet at A and B. CBD is a double chord and AQP is a chord of 

the smaller circle. Prove that CQ is parallel to PD. 

2 

 

 

 

   

   

(c) Prove the following identity 3 

 sin sin
tan 2

sin cos cos sin

 


   
 

 
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(d) Find:  12sin 5
d

x
dx

   2 

   

   

(e) Point A is due south of a hill and the angle of elevation from A to the top of 

the hill is 35º. Another point B is a bearing 200º from the hill and the angle 

of elevation from B to the top of the hill is 46º. The distance AB is 220 m. 

 

 

B

H

A

O

N

E

W

S

h

 

 

 (i) Copy the diagram and label the given information. 1 

 (ii) Express OA and OB in terms of h. 2 

 (iii) Calculate the height h of the hill correct to three significant figures. 2 
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Question 12 (15 marks)  Use a SEPARATE writing booklet 

 

 

  

(a) The tangent at the point 2(2 , )P ap ap  on the parabola 2 4x ay  cuts the x-axis 

at A and the y-axis at B.  

 (i) Find the coordinates of M, the midpoint of A and B in terms of P. 2 

 (ii) Show that the locus of M is a parabola. 1 

 
(iii) Find the coordinates of the focus of this parabola and the equation of 

the directrix. 

1 

    

    

    

(b) Use the principle of mathematical induction to prove that for all positive 

integers n: 

3 

 11 2 4 ... 2 2 1n n        

    

    

    

(c) Find the exact value of 1 12 3
sin cos tan

3 4

   
   

  
 2 

   

   

   

(d) Find all the angles   with 0 2    for which sin cos 1   . 3 

    

    

    

(e) The function ( )f x  is given by 1 1( ) sin cosf x x x   , 0 1x  .  

 (i) Find '( )f x . 1 

 (ii) Sketch the graph of ( )y f x .  2 
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Question 13 (15 marks)  Use a SEPARATE writing booklet 

  

(a) (i) Show that the function ( ) 1xf x xe   has a zero between 0x   and 

1x  . 
1 

    

 
(ii) Using 0.5x   as the first approximation, use Newton’s Method to 

obtain a second approximation. Answer correct to 2 decimal places. 
2 

    

    

(b) A golfer hits a golf ball to clear a 6 metres high tree. The tree is 20 metres 

away on level ground. The golfer uses a golf club that produces an angle of 

projection of 40˚. Take 110 msg  . 
 

 
(i) Derive the expressions for the vertical and horizontal components of 

the displacement of the ball from the point of projection. 
3 

    

 (ii) What is the Cartesian equation of the flight path? 2 

    

 
(iii) Calculate the speed in km/h at which the ball must leave the ground 

to just clear the tree. Answer correct to one decimal place. 
3 

    

   

(c)  

 

 

  

Water is poured into a conical vessel at a constant rate of 30 cm
3 

per 

second. The depth of water is h cm at any time t seconds. What is the 

rate of increase of the area of the surface S of the liquid when the 

depth is 24cm? 

4 

    

    

    

    

60 cm 

60 cm 

h cm 

S 

Not to Scale 
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Question 14 (15 marks)  Use a SEPARATE writing booklet 

(a) The quadratic equation 2 4 9 0x x    has roots tan A  and tan B .  

Find the value(s) of angle A B  , noting that 0 00 360A B   . 

(leave your answer correct to the nearest degree) 

3 

   

   

   

(b) A particle moves in a straight line and its position at any time is given by: 

3cos2 4sin 2x t t   
 

 (i) Prove that the motion is simple harmonic. 1 

 (ii) Calculate the particle’s greatest speed. 2 

    

    

    

(c) Water at a temperature of 24˚C is placed in a freezer maintained at a 

temperature of 12 C . After time t minutes the rate of change of 

temperature T of the water is given by the formula:  

( 12)
dT

k T
dt

    

where t is the time in minutes and k is a positive constant. 

 

 

 
(i) Show that 12ktT Ae   is a solution of this equation, where A is a 

constant. 
1 

 (ii) Find the value of A. 1 

 

(iii) After 15 minutes the temperature of the water falls to 9˚C. Find to the 

nearest minute the time taken for the water to start freezing. (Freezing 

point of water is 0˚C). 

2 
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 (d) 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). 

 

 

 

(i) A projectile is fired horizontally with velocity V ms
-1

 from the top of 

a cliff. The projectile hits a fixed target in the water after T seconds. 

Show that the height of the cliff is given by 21

2
H gT  metres. 

2 

 

(ii) It is found that the target can also be hit by firing a projectile from the 

top of the cliff at an angle   above the horizontal with the same 

initial speed (V ms
-1

). 

 

Show that 
2

tan
V

gT
  .  

3 

    

  
End of Section II 

End of Examination 
 
































