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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.  
________________________________________________________________________________ 
 
Question1  

What is the value of 
4

7
e , correct to 3 significant figures? 

 
(A) 7.78  
(B) 7.79   
(C) 7.790 
(D)  7.80 
 
 
Question 2 
 
Which of the following is the solution of the quadratic equation (1 2 )(3 ) 0x x   ? 
 
(A) 1

2x   and 3x   
(B) 1

2x   and 3x    
(C) 1

2x    and 3x    
(D) 1

2x    and 3x   
 
 
Question 3 
 
What is the x coordinate of the point on the curve 2xy e  where the tangent is parallel to the line 

4 1y x  ? 
 
(A)  1

2 ln 2x   
(B) ln 2x   
(C) 1

2 ln 2x    
(D)  2x   
 
 
Question 4 
 
A parabola has focus (– 4, 0) and directrix x = 2. What is the equation of the parabola? 
 
(A) 2 24( 4)y x    
(B) 2 12( 1)y x    
(C) 2 24( 4)y x   
(D)  2 12( 1)y x   
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Question 5 
 
A particle is moving along the x axis. The displacement of the particle after t seconds is given by 

2 3x t t   metres. Which statement describes the motion of the particle after 1 second? 
 

 
(A)  The particle is moving to the left with decreasing speed.  
(B)  The particle is moving to the right with decreasing speed. 
(C)  The particle is moving to the left with increasing speed. 
(D)  The particle is moving to the right with increasing speed. 
 
 
Question 6  
 
The diagram shows the region enclosed by xy e  and 2y x  . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Which of the following pairs of inequalities describes the shaded region? 
 
(A) xy e  and 2y x   
(B) xy e  and 2y x   
(C)  xy e  and 2y x   
(D)  xy e  and 2y x   
 
 
Question 7 
  
Consider the series 5 3 5 5 5 ... 225 5     
 
How many terms are in this series? 
 
(A)  15 

(B)  16  
(C)  113  
(D)  225 
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Question 8 
 
The diagram shows a sketch of the gradient function ( )y f x  passing through the points A, B, C 

and D. 
 
 
 
 
  
 
 
 
 
 
 
 
Which point represents the horizontal point of inflexion of the curve ( )y f x ? 
 
(A)  Point A 

(B)  Point B 
(C)  Point C 
(D)  Point D 
 
 
Question 9 
 

What is the value of (2)f   if 1( )
3

f x
x

 ? 

  
(A)  1

12  
(B)  1

6  
(C)     1

3  
(D)  3

4  
 
 

D 

C 

B 

A 
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Question 10  
 
Which of the following definite integrals describes the shaded region? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(A) 

3
4

4

(sin cos )x x dx





  

(B)  

4
3

3

(sin cos )x x dx





   

(C)   

5
4

4

(sin cos )x x dx





   

(D)  

4

2 (sin cos )x x dx





  

 
 
 
 
 
 
 
 
 
 
                   
 
 
 
 
 

End of Section I 
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Section II 
 
90 marks  
Attempt questions 11 – 16  
Allow about 2 hours 45 minutes for this section 
Answer each question in a separate writing booklet. Extra writing booklets are available. 
All necessary working should be shown in every question.  
________________________________________________________________________________ 
 
Question 11 (15 marks) Use a SEPARATE writing booklet                                                         Marks 
 
 
(a) Factorise 26 11 2x x  .                    2 
 
 
 
(b) If 2(3 2)a b   , find the values of a and b. 2 
 
 
 
(c) Solve 1 3 1x   2 
 
 
 
(d) Find a primitive function of 2 x .  2 
 
 
 

(e) Differentiate 1
cos x

 2 

 
 
 
(f) The gradient function of a curve ( )y f x  is given by 2( ) xf x e  . The curve passes through the 

point 10,
2

 
 

 
. Find the equation of the curve.  2 

 
 
 

(g) Evaluate 
1

11
e

dx
x

 . 3 

 
End of Question 11 
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Question 12 (15 marks) Use a SEPARATE Writing Booklet.           Marks 
 
(a) The quadratic equation 24 3 2 0x x    has the roots  and  . Find: 
 

(i)     1 
 
 

       (ii)  3 2 2 3     2 
 
 
(b)  A, B and C are the points  1, 4 ,  5, 4 and  3, 1   respectively, as shown in the 

diagram. The line AB meets the y axis at D.      
    

 

 
 
 
 

 
 

(i)   Show that the equation of the line AB is 2 6 0x y    2 
 

       (ii)  Find the coordinates of the point D. 1 
 

(iii)  Find the perpendicular distance of the point C from the line AB.      2
   
(iv)   Hence, or otherwise, find the area of the triangle ADC.                     2

       
 
 
 
 
 
 
 
 
 
 
 

Question 12 continues on next page 
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(c) The amount of precious metal mined by a small company in each of the first three months of 
operation were 4000grams, 3920 grams and 3840 grams respectively. The pattern continues 
throughout the operation of the company. The mine runs out of precious metal after 50 months. 
 
 
(i) How many grams were mined in the 12th month? 1 
 
(ii) How many grams were mined over the first year? 1 
 
(iii) The mining company placed 25% of the precious metal mined each month into storage for 

future investment. The company sells the remaining 75% to an overseas company each 
month. That is 3000 grams, 2940grams and 2880g was sold in the first three months 
respectively. How many months does the company need to mine to sell a total of 73.2 kg to 
the overseas company? 3 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

(a)  Use Simpson’s rule with three function values to find an approximation for 
6

2 ln
x

dx
x , give your 

answer correct to 1 decimal place.             3 
 
 

 
(b)  The graph of 4y x   and 2 4y x x  intersect at the point (4, 0) and A, as shown in the 

diagram. 
 

  
 

(i)  Find the x coordinate of A. 1 
 
(ii) Find the area of the shaded region bounded by 4y x   and 2 4y x x  . 3 

 
 
 

(c) Tim and Peter play against each other in the third round of a tennis tournament. In this tournament 
a match can last three sets, the first player to win two sets wins the match. The probability that 
Tim wins any set is 70% and 30% for Peter. Find the probability that: 
 
(i) The match will last 2 sets only. 2 
 
(ii) Tim wins the match. 2 

 
 (iii) Peter wins the match. 1 

 
 
 
 
 
 
 
 
 
 

Question 13 continues on next page 
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(d) The graph of the curves 2y x  and 212 2y x   intersect at the points (– 2, 4) and (2, 4). 

 
 

 
 

The shaded region between the curves and the y axis is rotated about the y axis. By the splitting 
the shaded region into two parts, or otherwise, find the exact volume of the solid formed. 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

(a)  In the diagram, ABCD represents a garden. The sector BCD has centre B and 5
6

DBC


  .     

The points A, B and C lie on a straight line and AB = AD = 3 metres. 
 
Copy or trace the diagram into your writing booklet. 
 

 
 

        (i)  Show that  2
3

DAB


  .                  1 

   (ii) Find the length of BD.                         2
                                      

        (iii) Find the area of the garden ABCD.                         2 

 
 

(b) Find the coordinates of the stationary point on the graph ln , 0x
y x

x
   and determine its 

nature.                 3 
 
 
(c)  A particle moves in a straight line with acceleration after t seconds given by 4sin 2a t m/s2. 

Initially the particle is 1 metre to the left of the origin and travelling with a velocity of 2 m/s. 
 

 
(i)  Show that the velocity of the particle is given by 4 2cos2v t  .         2 
 
(ii)  Show that the particle never comes to rest.                 1 
 
(iii)  Sketch the graph of velocity, v, as a function of time, t, for 0 t   .        2 
 
(iv)  Find the distance travelled by the particle in the first 4 seconds. Write your answer to the 

nearest metre.                2
                 

 
 

End of Question 14 
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Question 15 (15 marks) Use a SEPARATE Writing Booklet.           Marks 
 
(a) In the diagram, BE || CD and BE bisects ABD . Copy or trace the diagram into your writing 

booklet. 
. 
 

 
 
(i)  Explain why EBD BDC  .             1 
 
(ii)  Prove that BCD  is isosceles.             2 
 

      (iii) Hence show that AE:ED = AB:BD.             2 
 

 
 
(b) A rare species of bird lives only in a remote island. A mathematical model predicts that the bird 

population, P, is given by 0.05150 300 tP e   where t is the number of years after observation 
began.        

 
 
(i)  According to the model, what will be the rate of change in the bird population ten years after  

observation began?               2 
 

(ii)  What does the model predict will be the limiting value of the bird population?       1 
 

 (iii) The species will become eligible for inclusion on the endangered species list when the 
population falls below 200. When does the model predict this will occur?        2 

 
  
 
(c) A property investor requires a loan of $P from the bank to finance a purchase, with interest 

charged at an introductory rate of 6% p.a. for the first 3 months. Initially the loan is to be repaid 
in equal monthly repayments of $4000 over 3 years and interest is charged monthly before each 
repayment.  
Let $ nA be the amount owing after the nth repayment.  
 
(i) Write down an expression for the amount owing after one month, 1$A .        1 
 
(ii)    Show that 3 2

3$ (1.005) 4000(1 1.005 1.005 )A P    .           2 
  
 
(iii) At the end of three months the interest rate rises to 9% p.a. and the loan is to be repaid in 

total in equal monthly repayments of $4800 for the next 2.75 years. Find the value of P.      2 
 

End of Question 15 
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Question 16 (15 marks) Use a SEPARATE Writing Booklet.           Marks 
 
(a)  The diagram shows a square ABCD with sides 15cm leaning against a wall, FG, at an angle   to 

the vertical and to the ground XY. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 (i)   Show that 15 2BD   1 
 

     (ii)    Hence show that 15 2 sin
4

BE



 

  
 

.                       2 

 
 (iii)   Find an expression for the length of FA and GA in terms of  .         2 
 

(iv) Hence show that sin cos 2 sin
4


  
 

   
 

.           1 

 
       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question 16 continues on next page  

F 
B 

15 cm 

A 
C  

D X Y E G 
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(b) The diagram shows a triangular piece of land ABC with dimensions AB = c metres, AC = b 
metres and BC = a metres where a b c  . 

 
 The owner of the land wants to build a straight fence to divide the land into two pieces of equal 

area. Let S and T be the points on AB and AC respectively so that ST divides the land into two 
equal areas. Let AS = x metres, AT = y metres and ST = z metres. 

 

 
 
         

 

         (i)    Show that 1
2

xy bc .              1 

                        

         (ii)   Use the cosine rule in triangle AST to show that 
2 2

2 2
2 cos

4
b c

z x bc A
x

   .        2 

 
 

    (iii)  Show that the value of z2 in the equation in part (ii) is a minimum when 
2
bc

x  . 3 

 

(iv)  Show that the minimum length of the fence is ( 2 )( 2 )
2

P b P c  metres, where 

P a b c   . (You may assume that the value of x given in part (iii) is feasible). 3 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                 End of paper 
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