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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 The diagram shows a circle with centre O. The line PT is tangent to the circle at the  

point T. TOP = 4x and TPO = x. 

 

 

 

 

 

 

 

 

 

 

What is the value of x? 

 

(A)   9  

(B) 18  

(C) 36  

(D) 72 

 

 

2 The point P divides the interval AB in the ratio 3:7.  

 

In what external ratio does A divide the interval PB? 

 

 

 

 

 

 

(A)  3:10 

(B)   3:4 

(C)   7:3 

(D)   10:3 

 

 

x P 

T 

4x 
O 

P 

A 

B 
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3 The parabola  y f x has a zero between x = 0 and x = 1, and a zero between  

x = 1 and x = 2.  

 

Which set of three points could lie on the graph of  y f x ? 

 

(A)   (0, 2), (1, 4) and (2, 1) 

(B)   (0, 2), (1, 4) and (2, 1) 

(C)   (0, 2), (1, 0) and (2, 1) 

(D)  (0, 2), (1, 4) and (2, 1) 

 

 

4 The temperature of an object is given by 
ktT A Be  where T is temperature  

(measured in C) and t is time (measured in minutes).  A, B and k are positive  

constants and A > B. As ,t T T  .  

 

What is the value of T ? 

 

(A)   0C 

(B)   BC 

(C)   AC 

(D)     CA B   

 

5 The diagram shows the graph of a cubic function  y f x . 

 

 
 

What is a possible equation of this function? 

 

(A)      2 ( 2)f x x x x     

(B)     2( 2)f x x x   

(C)     2( 2)f x x x    

(D)     2( 2)f x x x    
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6 Given that tan
2

t


 , which expression is equal to tan tan
2


  ? 

 

(A)   t 

(B)   
 2

2

1

1

t t

t




 

(C)   
21

t

t
 

(D)   
 2

2

3

1

t t

t




 

 

7 What is the coefficient of x3 in the binomial expansion of

9

2 4
x

x

 
 

 
? 

(A)     
9 5

44C  

(B)     
9 4

44C  

(C)   
9 5

44C  

(D)    
9 4

44C  

 

 

8 Disregard this question. 

 

 

 

 

 

 

9 A ball is projected into the air from the ground with a velocity of 40 m/s at an angle of 45.  

 

After how many seconds will the ball reach its greatest height? 

 

(A) 
40 2

 s
g

 

(B) 
20 2

 s
g

 

(C) 
160 2

 s
g

 

(D) 80 2  sg  

 

Commented [WJ1]:  
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10.  The parametric equations of a curve are 21, 1.x p y p     

 The Cartesian equation of the curve is? 

 

(A) 
2 4x y  

(B) 
2 2y x x   

(C) 
2 2y x   

(D)  
2

2y x   

 

 

 

 

 

 

 

 

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   Marks  

(a) Solve 
2 4

0
x

x


 .            3 

       

 

 

(b) Differentiate 
2

1tan
9

x  
 
 

.            2 

 

 

(c) Determine the domain and range of the function   12 cos
x

f x 


  
  

 
.      2 

 

 

(d) Evaluate 
2 22

4

2sin cos  x x dx


             3 

 

 

(e) A particle moves with acceleration
1

16
x

x
 . Initially, the particle is at the origin 

and its velocity is 4 m/s. 

 

Show that the particle is never at rest. 

 

 

(f) Solve    
2 2 5log 1 log 0e ex e e x e    .          2 

End of Question 11 

 

 

 

 3 
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Question 12 (15 marks)   Use a SEPARATE writing booklet   Marks 

 

(a)  22 ,P ap ap and  22 ,Q ap ap are points on the parabola 
2 4x ay . 

 

(i) Tangents to the parabola at P and Q meet at the point A. 

Find the coordinates of A.           3 

 

(ii) M is the midpoint of PQ. State the coordinates of M.        1 

 

(iii) Show that the origin O is the midpoint of AM.        1 

 

 

(b) Use mathematical induction to prove that  
2

1 1n n   is divisible by 2 for all 

integers 1n  .         

  

 

(c)  

(i)    Show that   7054 45 .xxxP  has a zero between 0x and 1x       1 

 

       (ii) Explain why Newton’s method fails when 1x is used as the first approximation. 

                 2 

     

 

  

(d)  Given 0,u  solve 
1 1 11 1 4

tan tan tan
1 1 7u u

       
      

      
.       4 

   

 

 

 

 

 

 

 

End of Question 12 

 

 

 

 3 
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Question 13 (15 marks)   Use a SEPARATE writing booklet   Marks  

 

(a) A new medicine is trialled to test its ability to control a virus. At first the trial is 

successful and the population P of the virus can be modelled by the equation 

log 0.7
250000

e

t

P e where t is time measured in hours.  

 

(i) When its population reaches 24 500, the virus becomes resistant to the 

medicine and the population begins to increase.  

Show that this resistance occurs 4 hours after the trial started. 

      

 

(ii) The increasing population of the virus can be modelled by the equation 

500 12000 ktP e  where k is a constant and t is the time since the trial 

started. Show that 0.25ln2k  .      

  

 

(iii) Find the value of t when the population returns to its initial value.  

Give your answer to the nearest 10 minutes.    

  

 

(iv) Sketch the graph of the population over time, clearly indicating the initial 

population, the population when the resistance begins and the point where 

the population returns to its initial value.    

  

 

(b) A particle is moving with simple harmonic motion. Initially it is at the centre of 

its motion and its period is 2 .  The velocity of the particle is given by 
2 220 8 .v x x    

 

(i) Find the endpoints of the motion of the particle.        2 

 

(ii) Find the centre of motion of the particle.         1 

 

(iii) Express the displacement x of the particle as a function of time t.      3 

 

 

 

 

Question 13 continues  

 1 

 1 

 2 

 2 
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Question 13 (continued)         Marks 

 

 

 

 

 

End of Question 13 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(c) (i) Expand 
2(1 ) nx  using the binomial theorem. 1 

 (ii) Hence prove the following identity. 2 

  
2 2 2 2 2 2

1 3 2 1 2 4 23 ... (2 1) 2 4 ... 2n n n n n n

n nC C n C C C n C          
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Question 14 (15 marks)   Use a SEPARATE writing booklet   Marks  

 

(a)      An archer shoots an arrow from a bow at an initial velocity of 60 ms-1,  

           while standing at point A. The bow is 1.5 metres above ground level at the time  

          of firing and the angle of projection is 30°.   

 

 

 

 

 

 

 

 

Allowing gravity to be . 

 

 

 

 

 

 

 

 

 

 

 
 

(i)  The archer is aiming for a tree that is 300 metres away and 3.4 metres in height.  

      The  ground is horizontal. 

     Show calculations which prove that the arrow will not hit the tree. 

2 

       (ii)  The archer has painted a target on the tree at a point 1 metre above ground.  

               What angle will the archer need to shoot the arrow at in order to hit the target if 

the initial velocity is 60 ms-1? 

3 

  

 

 

(b)  Two towers T1 and T2 have heights h metres and 2h metres respectively.  

       The  second tower is due south of the first tower. The bearing of tower T1 from  

       a surveyor is 292. The bearing of the tower T2 from the surveyor is 232.  

      The angle of elevation from the surveyor to the top of tower T1 is 30 while  

       the angle of elevation from the surveyor to the top of tower T2 is 60.  

Show that the distance d between the two towers is given by 
21

3

h
d  metres.

  

 

 

 

 

Question 14 continues  

 4 
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Question 14 (continued)         Marks 

 

(c) The diagram shows a circle with centre O. Tangents from the point A touch the 

circle at the points B and C. Chords BD and CD are also shown. 

 

 

 

 

 

 

 

 

 

 

(i) Show that BAC and BOC are supplementary.        1 

 

(ii) Show that
1

90
2

BDC BAC    .          2 

 

(iii) 0 90BDC    . (Do NOT show this.)                     3 

 

Let cos .BAC a   

Using part (ii), or otherwise, show that 
1

cos .
2

a
BDC


    

 

End of Question 14 

End of Section II 

End of Examination 

 

 

 

 

 

 

 

 

  

 

  

 

 

A 

B 

O 

C 

D 


































