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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 

 

The expansion of  
3

2x y  is 

 

(A) 3 2 2 38 4 4x x y xy y    

(B) 3 2 2 38 12 6x x y xy y    

(C) 3 2 2 38 4 2x x y xy y    

(D) 3 2 2 38 12 6x x y xy y    

 

2 O is the centre of the circle. If OM = ON, 

which of the following is true? 

 

  (I) UV=VW 

  (II) MV=NV 

 

(A) (I) only 

(B) (II) only 

(C) Both (I) and (II). 

(D) Neither (I) nor (II). 

 

  

 

3 

 

The exact value of 1 2
tan sin

3

   
  
  

 is: 

(A) 
2

5


 

(B) 
2

5
 

(C) 
2

3


 

(D) 
2

5
 

  



2 

 

 

 

4 

 

2

2

4 25
dx

x
  is: 

 

(A) 12
sin

5 2

x
C   

(B) 12 5
sin

5 2

x
C   

(C) 12
sin

5 10

x
C   

(D) 1 2
2sin

5

x
C   

 

5 A particle moves in a straight line such that its velocity, v  is given by cos2v x  when at 

displacement x  from the origin O . 

The acceleration of the particle is given by 

 

(A) 2sin 2x  

(B) sin 2 cos2x x  

(C) 
1

sin 2
2

x  

(D) sin 4x  
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The horizontal asymptote of the function 
2

2

2 4 3

3 5

x x
y

x

 



  is 

(A) 
3

5
y    

(B) 
2

3
y   

(C) 0y   

(D) 2y   

 

 

  



3 
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The number of solutions of the equation cos3 0.5x    for 0 2x    is 

(A) 1 

(B) 2 

(C) 3 

(D) 6 

8 At a certain instant, a sphere is of radius 10 cm and the radius is increasing at a rate of 2 cm/s. 

The rate of  increase of the volume of the sphere, in cm
3
/s is 

 

(A) 80  

(B) 
800

3


 

(C) 800  

(D) 400  

9 The point P  divides the interval from ( 1,4)A   to (3,7)B  externally in the ratio5: 2 . 

What is the y co-ordinate of P ? 

(A) 2 

(B) 6 

(C) 1
7

6  

(D) 9 

 

 

10 

 

When the polynomial 3 22 3x x x k    is divided by ( 2)x , the remainder is 3. 

The value of k  is: 

 

(A) -3 

(B) -7 

(C) 9 

(D) 13 
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Section II 

 

60 marks 

Attempt Questions 11-14 

Allow about 1 hours and 45 minutes for this section. 

 

Answer each question in the appropriate 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) 

 

Factorise 3 38 .x y  

 

1 

 

(b) 

 

Find the constant term in the expansion of 

6

2 3
.x

x

 
 

 
 

 

2 

 

(c) 

 

Given  
1

,
7

f x
x




 

 

 

  

(i) 

 

Find  1 .f x  

 

1 

  

(ii) 

 

State the domain of  1 .f x  

 

1 

  

(iii) 

 

State the range of  1 .f x  

 

1 

 

(d) 

 

Solve 
2 4

0
x

x


  

 

3 

Question 11 continued on next page. 
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Question 11 (continued). Marks 

 

(e) 

 

Evaluate 
2

2

1

1x x   dx  using the substitution 
2 1u x  . 

 

3 

(f) From a point A, the top of a tower BD, 

which is directly north of A, has an 

angle of elevation of 15 .  After 

walking 500 metres on a bearing of 

090 ,  the top of the tower has an 

angle of elevation of 12 .  

 

Find the height of the tower, to the 

nearest metre. 

  

  

3 
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Question 12. (15 marks) Use a Separate Booklet. Marks 

 

(a) 

 

Prove 1 11 3
tan tan .

4 5 4

    
    

   
 

 

3 

(b)  

   
 

Let ABCD be a cyclic quadrilateral. The tangents from Q touch the circle at A and B. 

The diagonal DB is a parallel to the tangent AQ and QA produced intersects with CD 

produced at P. Copy this diagram into your booklet. 

Let .QAB    

 

 

 (i) Prove that ∆BAD is isosceles. 2 

 (ii) Explain why 2BCD   . 2 

 (iii) Show that P,Q, B and C are concyclic points. 2 

 

 

Question 12 continued on next page. 
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Question 12 (continued).  Marks 

 

(c) 

 

The graph below represents the relationship between T, the temperature in C  of a 

cooling cup of tea, and t, the time in minutes. 

 

The rate of cooling of this tea is given by  
dT

k T A
dt

    where k and A are constants 

and 0.k   

 

  
 

 

  

(i) 

 

Show that 
ktT A Be   is a solution to the differential equation where B is a 

constant. 

 

1 

 (ii) By considering the graph at 0t   and when t  , find the values of A and B. 2 

 (iii) If the temperature of the tea is 40 C  after 75 minutes, show that  

1 4
ln .

75 19
k

 
   

 
 

2 

 (iv) Hence, find the rate at which the tea is cooling after 75 minutes. 1 
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Question 13. (15 marks) Use a Separate Booklet. Marks 

 

(a) 

 

The graph of a polynomial, P(x) is shown below. 

Write down a possible equation for P(x). 

 

  

 

1 

 

(b) 

 

The polynomial equation 
3 211 36 0x x cx     has 3 positive roots. One root is the 

product of the other two roots. 

 

 (i) Show that 6 is a root of the polynomial 2 

 (ii) Hence, find the value of c. 2 

 

(c) 

 

Consider the function    2 3ln 2f x x x    

 

 

  

(i) 

 

By sketching 2y x   and  3ln 2y x   on the same axes, show that  

  0f x   has exactly one solution, ,  where 2 3.   

 

3 

 (ii) Taking 2 2x    as the first approximation, use one application of Newton’s 

method to find a second approximation to .  Give your answer to 3 decimal 

places. 

2 

 

(d) 

 

(i) 

 

Show that the equation of the normal to the parabola 2 16x y  at the point  

 28 ,4P p p  is given by  38 4 .x py p p    

 

2 

 (ii) Find, in terms of p, the distance SN,  where S is the focus of the parabola and N 

is the point where the normal intersects the y-axis. 
2 

 (iii) Hence find the area of ∆PSN in terms of p. 1 
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Question 14. (15 marks) Use a Separate Booklet. Marks 

 

(a) 

 

 1( ) cos cos , .f x x x      

 

  

(i) 

 

Differentiate  f x  and hence find the possible values of  'f x . 

 

3 

  

(ii) 

 

Hence or otherwise, sketch  .f x  

 

1 

(b) The temperature T C  of an unheated building is modelled using the equation 

23 2cos 5sin , 0 24
12 12

t t
T t

    
       

   
 where t is the number of hours after midday. 

 

  

(i) 

 

Express  2cos 5sin in the form cos ,R      where 0 and 0 .
2

R


    

Give the values of R and   to 3 significant figures. 

 

2 

 (ii) Hence, calculate the minimum temperature of the building and the time when 

this minimum occurs. 
2 

 

 

   Question 14 continued on next page. 
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Question 14. (continued)  Marks 

 

(c) 

 

An athlete releases a javelin with speed 25 m/s at an angle   to the horizontal from a height 

1.5 m above the ground. 

Take the origin to be the point on the ground directly below the point of release, as shown. 

You may assume the horizontal position of the javelin, at time t, is given by 25 cos .x t   
DO NOT PROVE THIS. 

(take 210g ms ). 

  

 

 (i) Show that the height, y of the javelin at time t is given by  

  25 25 sin 1.5y t t     . 

2 

 (ii) The school record for the javelin throw is 60 m. Show that the athlete achieves a 

school record throw when  

  
2288tan 600tan 273 0    . 

 

3 

 (iii) Hence, calculate in what range   must lie for the athlete to exceed the school 

record. 

2 

 

End of Paper 
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