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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 If 32 1a b  , what is the value of b when a is 13? 

 

 (A) 3 6  

 (B) 3 7  

 (C) 3 14  

 (D) 
3 14

2
 

 

 

 

2 Consider the function defined by f (x)  x
3
 6x

2
 9x  2 . What are the coordinates of its 

stationary points and their nature? 

 

 

 (A) Maximum stationary point at (1,6)  and minimum stationary point at (3,2)  

 (B) Maximum stationary point at (3,2)  and minimum stationary point at (1,6)  

 (C) Maximum stationary point at (6,1)  and minimum stationary point at (2,3)  

 (D) Maximum stationary point at (2,3)  and minimum stationary point at (6,1)  
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3 Let   and   be roots of the equation 2 2 4 0x x   . What is the value of  ? 

 

 

 (A) -4 

 (B) -2 

 (C)  2   

 (D)  4   

 

 

4 What is the value of 
2

2

1
1x dx


 ? 

 

 (A)  10
3

  

 (B) 5 

 (C) 6 

 (D) 7 

 

 

5 The fourth term of an arithmetic series is 27 and the seventh term is 12.  

What is the common difference? 

 

 (A) -15    

(B) -5 

 (C) 5    

(D) 15 
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6 What is the solution to the equation 4 9(2 ) 8 0x x   ? 

 

 (A) 1x   and 3x   

 (B) 1x   and 4x   

 (C) 0x   and 3x   

 (D) 0x   and 4x   

 

 

7 What is the value of '(3)f  if 3( ) 3f x x x  ? 

 

 (A) '(3) 24f    

 (B) '(3) 18f    

 (C) '(3) 15f    

 (D) '(3) 30f   

 

 

8 Which of the following is true for the equation 27 5 2 0x x   ? 

 

 (A) No real roots 

 (B) One real root 

 (C) Two real distinct roots 

 (D) Three real roots 
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9 What is the equation of the normal to the curve y  x
2
 4x  at 1,3 ? 

 

 (A) 2 7 0x y    

 (B) 2 7 0x y    

 (C) 2 5 0x y    

 (D) 2 5 0x y    

 

10  

The table below shows the values of a function 2( ) 25f x x   for six values of x. 

 

 

 

 

 

 

x 0 1 2 3 4 5 

f(x) 5.00 4.90 4.58 4.00 3.00 0.00 

What value is an estimate for 
5

2

0
25 x dx  using trapezoidal rule with these six values? 

  

(A)   10.74 

   

(B)   12.65 

 

(C)   18.98 

 

(D)   37.96 

 

End of Section I 

Section II commences on the next page 
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Section II 80 marks 

 Attempt Questions 11 – 14  

 Allow about 2 hours 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 (20 marks)   Use a SEPARATE writing booklet 

 

a) Simplify giving the answer correct to 3 significant figures. 

  
4.7 + 3.2

1 + 4.15
2

  

2 

 

b) Solve:   -3  1 + 2x < 5   

3 

 

c) If  

2 – 3 


2

= a – b  find the value of  a  and  b .  

2 

 

d) Differentiate the following functions: 

 i)  (3x + 8)
6
  

1 

 ii)  x
2
(2x + 3)

3
  

2 

 iii)  
x

2

3x + 1
  

2 
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e) The second term of a geometric series is 19 and the 5th term is 152. 

 i) Find the first term and the common ratio. 

2 

 ii) Find the sum of the first six terms. 

2 

f) Factorise:  12x
2

– 3y
2

  

2 

 

g) Express in its simplest form: 

  

8a

6




– 1
3
 a

2
  

  

2 

 

 

 

 

 

 

End of Question 11. 
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Question 12 (20 marks)  Use a SEPARATE writing booklet 

 

 

a) The gradient function for a curve is given by .146 2  xx
dx

dy
 

 If the curve passes through the point (1, 3), find the equation of the curve.  

3 

 

 

b) Find the indefinite integrals: 

 

 i) 











 dx

x
x

2

2 1
        

 2 

 

 

 

 ii) 3 6x dx





         

 2 

 

 

 

 

c) Use Simpson’s rule with three function values to find an approximation to: 

 

 

  dx
x

x 
3

1

3
 

 

3 
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d)  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  The graph of  y f x  is sketched above. 

 

 i) Write down the values of x  where stationary points will occur in the graph  

  of  y f x . 1   

 

 

 ii) Sketch  y f x  given that it passes through  0,0  and  4, 2 .  Clearly show any 

turning points or points of inflection. 2   

 

 

 

 

 

e)   i) For what values of x  does the geometric series  2 4 61 4 16 64 ...x x x        

 have a limiting sum? 

2   

 

 (ii) Find the limiting sum when 
1

3
x  .  

 f x  

 

1

1 

 

1 

 

4 

 

 
 

 

1  1  4  
x  
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2  

 

 

f) The diagram shows the graphs of the lines 05  yx  and  .0532  yx  

 

 

 

 

 

 

 

 

 

 

i)      Find the coordinates of the point of intersection of the two lines.   

1 

 

 

 ii) Copy the diagram into your writing booklet, and shade the region  

  which satisfies both the inequalities .0532 and05  yxyx  

2 

 

 

 

 

End of Question 12.  

 

x 

y 

O 
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Question 13 (20 marks)  Use a SEPARATE writing booklet 

 

 

a) Find the area enclosed between the curve 42  xy  and the x-axis, bounded  

by the ordinates x = 1 and x = 4. 

3 

 

       b)     Consider the curve given by 43 347 xxy  .     

            i)    Find the coordinates of the stationary points and determine their nature. 

4 

 

                 ii)   Sketch the curve for the domain 21  x . 

2 

 

c) i)  Write down the discriminant of 
2 2 6x kx k  .  

2   

 

 ii) For what values of k  is 
2 2 6x kx k   positive definite?  

2   

 

d) Express 22 3 6x x   in the form 2( 1) ( 1)a x b x c    .                      

 3 
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e) A parabola has equation   8y = x
2

+ 2x + 9  .  

 

i)   Write down the coordinates of the vertex of the parabola.    

2 
 

 

 ii) Write down the coordinates of the focus of the parabola.  

1 
 

 

 iii) What is the equation of the directrix of the parabola? 

1 

 

 

 

End of Question 13.  
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Question 14 (20 marks)  Use a SEPARATE writing booklet 

 

 

a) If  
3

2
cos   and  0tan  , find the exact value of sin   

(without finding the value of  ). 

2 

 

 

b) Solve 2 2 15 0x x    

2 
 

 

 

 

c) On the day of his daughter’s birth, Stephen deposits $2 000 in a special account for his 

daughter’s university education.  Each year on her birthday, he deposits a further $1 000 into 

the account.  He continues to do this up to and including her 17th birthday.  The account earns 

7% per annum interest, compounded annually. 

 

Stephen decides to close the account and withdraw all the money on his daughter’s 18th 

birthday.  How much money will he receive ? 

            

 4 

 

 

d)   Find the volume of the solid of revolution formed by rotating the curve 
1

y x
x

   about  

    the x  axis between 1x   and 3x  .  

3   
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d) A piece of wire 12 cm long is cut into two parts. The first piece is bent to form a square, the 

second is bent to form a rectangle whose length is 3 times its breadth. 

 

 

 

 

 

 

 

 

i) Show that  2x + y = 3.                                 

1 

 

 

ii) Write an expression for the sum of their areas in terms of x. 

2 

 

 

iii) Find the dimensions of each figure if the sum of their areas is a minimum. 

2 

 

 

 

 

 

 

 

 

 

 

  

y 

y 

y 

y 

x x 

3x 

3x 
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e) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The line xy 2  and the parabola  )3(  xxy  meet at O(0, 0) and A. 

 

 

i) Find the x coordinate of A.        

1 
 

 

 

ii) Hence find the area bounded by the line and the parabola.    

3 
 

 

 

 

 

End of Question 14. 

 

End of Section II 

End of Examination 

 

y 

A 

O x 


























