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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 Which expression is the correct factorisation of 38 125?x +   
 

(A) ( )( )22 5 4 10 25x x x+ + +  

(B) ( )( )22 5 4 10 25x x x+ − +  

(C) ( )( )22 5 4 10 25x x x− + +  

(D) ( )( )22 5 4 10 25x x x− − +  

 

2   

    
   
 
 The line DT is a tangent to the circle at D and AT is a secant meeting the circle at A and B. 
 Given that 6, 5 and ,DT AB BT x= = =  which of the following is the value of x? 
 

(A) 4x =   

(B) 5x =  

(C) 6x =  

(D) 9x =  
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3 Which function does the following graph represent? 
 
 

 

 
 
 

(A) 11 sin 2
2

y x−=  

(B) 11 sin 2
2

y x−= −  

(C) 12sin
2
xy −=  

(D) 12sin
2
xy −= −  

4 What is the coefficient of 5x  in the expansion of ( )82 5 ?x +   

 
 (A) 1400000 

 (B) 224000 

 (C) 25000 

 (D) 4000 

5 Which of the following is the solution to sin cos2 , 0 2 ?θ θ θ π= ≤ ≤   
 

 (A) 7 11, ,
2 6 6
π π π   

 (B) 5 3, ,
6 6 2
π π π   

 (C) 4 5,
3 3
π π   

 (D) 2,
3 3
π π   
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6 A is the point ( )5,6−  and B is the point ( )4,3 .  Which of the following points divides the 
interval AB externally in the ratio 3: 2?   
 
(A) ( )2, 21− −   

(B) ( )27,12−   

(C) ( )22, 3−   

(D) 2 1,4
5 5

⎛ ⎞
⎜ ⎟⎝ ⎠

  

 

7 What is the primitive of 2cos ?x   
 

(A) sin 2 2 .
4
x x C+ +  

(B) 1 sin 2 .
2

x x C+ +  

(C) 4 sin 4 .
4

x x C− +  

(D) 1 sin 2 .
4

x x C− +  

8 What is the approximate size of the acute angle between the tangents to the curve 

( )ln 2 1y x= +  at the points where 10 and ?
2

x x= =   

 
(A) 11°  
(B) 18°   

(C) 72°   

(D) 79°   
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9 A particle is projected so that at any time t, its position (x,y) is given by 
2136 , 15 ,

2
x t y t gt= = −   where distances are in metres and time is in seconds. 

If θ  is the angle of projection and V is the initial velocity, which of the following statements 
is correct? 
 

(A) 1 1 536ms and sin
13

V θ− − ⎛ ⎞= = ⎜ ⎟⎝ ⎠
  

(B) 1 1 1215ms and cos
13

V θ− − ⎛ ⎞= = ⎜ ⎟⎝ ⎠
 

(C) 1 1 539ms and tan
13

V θ− − ⎛ ⎞= = ⎜ ⎟⎝ ⎠
 

(D) 1 1 539ms and tan
12

V θ− − ⎛ ⎞= = ⎜ ⎟⎝ ⎠
 

 

10 Which expression is equivalent to 8sin 15cos ?x x−   
 
(A) ( )17cos 61 56'x− °   

(B) ( )17cos 61 56'x + °  

(C) ( )17sin 61 56'x− °  

(D) ( )17sin 61 56'x + °  
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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. Extra booklets are available. 
 
In Questions 11 – 14, your responses should include relevant mathematical reasoning and/or 
calculations. 
 

Question 11. (15 marks) Use a Separate Booklet. Marks 

 
(a) The polynomial equation 32 5 1 0x x− + − =  has three roots , , and .α β γ   

Evaluate the following 
 
(i) .βα βγ αγ+ +            1 

 
 

(ii)  1 1 1.α β γ− − −+ +            2 

(b) Solve 5 3x
x
− <            3 

(c) A particle moves such that its velocity is given by 5m/s.v x= −      2 
Show that the acceleration is the same as the velocity for all x. 

(d) Write 1 1tan cos
3

−⎛ ⎞⎛ ⎞−⎜ ⎟⎜ ⎟⎝ ⎠⎝ ⎠
 in the form a b  where a and b are rational.   2 

Question 11 continues on page 6 
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Question 11 (continued) Marks 

 
(e) Jane and John are competing in a sailing boat race. Jane (C) can see the top of a cliff (D) 

that is 1500 m above sea level. The cliff is on a bearing of 359°  from her position and the 
angle of elevation of the top of the cliff is 16 .°  John (A) can also see the cliff on a bearing 
of 059°  with an angle of elevation of 23 .°  The base of the cliff (B) is at sea level. 
 

  
 

 
 

(i) Show that 60 .ABC∠ =          1 
 
 

(ii) Copy the diagram and include all relevant information.    1 
 

 
(iii) Find the distance AC between the two sailing boats to the nearest metre.  3 

 
 

End of Question 11 
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Question 12. (15 marks) Use a Separate Booklet. Marks 

 
(a) (i) Find the linear factors of  3 25 8 4.x x x− + −        2 

 
 

(ii) Hence solve 3 25 8 4 0.x x x− + − >         1 

(b) Use the substitution 2 1u x= +  to evaluate 
( )

2

32

0

.
1

x dx
x +∫       3 

(c) The volume of water in a tidal pool is given by the formula  32cos ,V
x
π=     3 

where x is the depth of water in the pool, in metres. 
 
Find the exact rate at which the depth of the pool will be increasing when the volume  
of water is increasing at 12 m3/h and the depth is 1.2 m. 
 

(d) A parabola is given by the parametric equations 2and .x t y t= =   
 
(i) Sketch the parabola, and on your diagram mark the points P and Q which  

correspond to 1 and 2t t= − =  respectively.      1 
 

(ii) Show that the tangents to the parabola at P and Q intersect at 1 , 2 .
2

R ⎛ ⎞−⎜ ⎟⎝ ⎠
   2 

 
(iii) Let ( )2,T t t  be the point on the parabola between P and Q such that the   3 

tangent at T meets QR at the midpoint of QR. Show that the tangent at T  
is parallel to PQ. 

End of Question 12 
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Question 13. (15 marks) Use a Separate Booklet. Marks 

 

(a) If 
2
3

2
0

,
4 9

dx k
x

π=
−∫  find the value of k.       3 

(b) In the circle below, .AB AC=   Let and .PAB ABCα β∠ = ∠ =   
 

  
 
 
 
(i) Copy the diagram into your answer booklet and give a reason why .PQB α∠ =   1 

 
 
 

(ii) Prove .AQB β∠ =           1 
 
 
 

(iii) Prove XYQP is a cyclic quadrilateral.       2 
 

 

 

 

 
 
 

Question 13 continues on page 9 
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Question 13 (continued)  Marks 

 
(c) The diagram below shows the graph of the function ( ) ( ) ( )where ln 2 .y f x f x x= = +   

 
 

  
 
(i) Copy the diagram and on it draw the graph of the inverse function    2 

( )1y f x−=  showing the intercepts on the axes and the equation of  
the asymptote. 
 
 
 

(ii) Show that the x coordinates of the points of intersection of the curves    2 
( ) ( )1andy f x y f x−= =   satisfy the equation 2 0.xe x− − =   

 
 

(iii) Show that the equation 2 0xe x− − =  has a root α  such that 1 2.α< <    2 
 
 
 

(iv) Use one application of Newton’s method with an initial approximation  2 
0 1.2α =   to find the next approximation for the value of α , giving your  

answer correct to one decimal place. 
 

 
 
 

 

End of Question 13 
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Question 14. (15 marks) Use a Separate Booklet. Marks 

 
(a) Use mathematical induction to prove that for all integers 1,n ≥      3 

 

 
( )22 2 2

1 1 1 1 21 1 1 .... 1 .
2 3 4 2 21

n
nn

⎛ ⎞ +⎛ ⎞⎛ ⎞⎛ ⎞− − − − =⎜ ⎟⎜ ⎟⎜ ⎟⎜ ⎟ ⎜ ⎟ +⎝ ⎠⎝ ⎠⎝ ⎠ +⎝ ⎠
  

(b) In an experiment recording the number, N, of daisies in a given area of garden, 
it was found that the rate of change of N is given by 
 

  1 ,
2000

dN NkN
dt

⎛ ⎞= −⎜ ⎟⎝ ⎠
  where k is a constant and t is number of days. 

 
At the beginning of the experiment there were 1000 daises. 
 

(i) Verify that 2000
1

kt

kt

eN
e

=
+

  is a solution of the equation.     3 

 
 
 

(ii) If 1500N =   when t = 10 days, determine the value of t when N = 1800.  3 

Question 14 continues on page 11 
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(c) The depth of water y metres in a tidal creek is given by  

  
2

24 5 ,d y y
dt

= −  the time t being measured in hours. 

 
(i) Prove that the vertical motion of water is simple harmonic.    2 

Find the centre of motion. 
 
 
 
 

(ii) Write down the period T of the motion.       1 
 
 
 
 
(iii) Given that y = 1 m at low tide and y = 9 m at high tide, and    1 

that cosy a b nt= −  is a solution of the equation 
2

24 5d y y
dt

= − , 

write down the values of a, b and n. 
 
 
 
 

(iv) If the low tide one day is at 1.00 pm, when is the earliest time that   2 
a boat requiring 3 m of water can enter the creek?  
 
Give your answer correct to the nearest minute. 

End of Paper 
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Standard Integrals 
 

1

2

1
2 2

1 ,       1;    0, if 0
1

1 ln ,    0

1 , 0

1cos sin , 0

1sin cos , 0

1sec tan , 0

1sec tan sec , 0

1 1 tan , 0

n n

ax ax

x dx x n x n
n

dx x x
x

e dx e a
a

ax dx ax a
a

ax dx ax a
a

ax dx ax a
a

ax ax dx ax a
a

xdx a
a x a a

+

−

= ≠ − ≠ <
+

= >

= ≠

= ≠

= − ≠

= ≠

= ≠

= ≠
+

⌠⎮
⌡

⌠⎮
⌡

⌠⎮
⌡

∫

∫

∫

∫

∫  

1

2 2

1 sin , 0,xdx a a x a
aa x

−= > − < <
−

⌠
⎮
⌡

 

( )2 2

2 2

1 ln , 0dx x x a x a
x a

= + − > >
−

⌠
⎮
⌡

 

( )2 2

2 2

1 lndx x x a
x a

= + +
+

⌠
⎮
⌡

 

 

NOTE: 0,logln >= xxx e  




























