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Total marks (120) 
Attempt Questions 1 – 10 
All questions are of equal value 
 
Answer each question in a SEPARATE writing booklet. 
 
 
QUESTION 1   (12 MARKS)        Use a SEPARATE writing booklet     Marks 

 

(a) .32)( 3 xxxf   Evaluate ).3(f         1 

 
 

(b)  Simplify  .12- 5- 2          1 
 
 
 

(c) Simplify  
64
94 2





x

x .         2 

 
 

(d) Rationalise the denominator and simplify  
13
13



 .     2 

 
 

(e) Find the values of  
1

tan
x

x  when 3.2x  radians, giving your answer correct 2 

 to two decimal places. 
 
 
 
(f) The length of a rectangle is increased by 5% and the width is decreased by 2%. 2   
 Find the percentage increase in its area. 
 
 
 
(g) Solve the inequality  0472 2  xx .      2  
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QUESTION 2  (12 MARKS)    Use a SEPARATE writing booklet  Marks  
 
(a) Differentiate the following functions: 
 
 (i) xx 23 2  .         2 
 

 (ii) 
 223

1
x

.         2 

 
 
 
 
(b) Find     dxxe x sin2 .        2 
 

 

(c) Evaluate   

5

4 3
1

dx
x

 correct to two decimal places.     2 

 

 

(d) (i) Differentiate  xx ln2 .        2 

 (ii) Hence find   .ln dxxx        2 
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QUESTION 3 (12 MARKS)    Use a SEPARATE writing booklet     Marks 

 
(a) The diagram shows the three points A(6, 5), B(3, -2) and C(-2, 2). 

 
 
 (i) Find the length of AC.        1 
 
 (ii) Show that the equation of AC is  .02283  yx     2 
 
 (iii) Find the perpendicular distance from B to AC.    2 
 
 (iv) Hence find the area of  .ABC       2 
 
 
(b) 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.  3 
 
 (ii) Copy the diagram into your writing booklet, and shade the region  2 
  which satisfies both the inequalities .0532 and05  yxyx

B(3, -2) 

C(-2, 2) 

x 
O 

y 

A(6, 5) 

NOT TO 
SCALE 

0532  yx  

x 

y 

O 

05  yx  
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QUESTION 4 (12 MARKS)    Use a SEPARATE writing booklet     Marks 
 
 
( a) Solve the equation  .082722  xx       3 
 
 
 
 
(b)  (i) Write down the discriminant of the expression .42 kxkx    1 
   
  (ii) For what values of k does the equation  042  kxkx  have  2 
   no real roots? 
 
 
 
 
(c) The equation of a parabola is  )2(82  yx . 
 
 (i) Write down the coordinates of the vertex of the parabola.   1 
 
 (ii) What is the focal length of the parabola?     1 
 
 (iii) Write down the coordinates of the focus of the parabola.   1 
 
 (iv) What is the equation of the directrix of the parabola?   1 
 
 
 
 
(d) If   ,  are the roots of the quadratic equation  ,02  cbxax  prove that 2 

  2

2
2 4

a

acb 
  . 
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QUESTION 5 (12 MARKS)    Use a SEPARATE writing booklet  Marks 

 

(a) In ,PQR PQ = 12cm, QR = 8cm, and the area of the triangle is 28.8 cm².  3 
 Find two possible values for the size of PQR  (to the nearest degree). 
 
 
 
(b)   
 
 
 
 
 
 
 
 
 
 The curve AB is the arc of a circle, centre O and radius 2.5cm. 
 The length of the arc is 4cm. 
 
 (i) Show that  6.1AOB  radians.      1 
 
 (ii) Find the length of the chord AB  (to one decimal place).   2 
 
 (iii) Find the area of the minor segment formed by arc AB and the  2 
  chord AB. 
 
 
(c) 
 
 
 
 
 
 
 
 
 
 
 In the diagram, ,ADCABE   AE = 5cm, DE = 7cm, AB = 6cm. 
 
 (i) Prove that ABE  is similar to .ACD      2 
 
 (ii) Hence find the length of BC.       2

B 

O 

2.5cm 

A NOT TO 
SCALE 

B 

C 

E 
6 

5 

7 

D 

A 

NOT TO 
SCALE 
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QUESTION 6 (12 MARKS)    Use a SEPARATE writing booklet  Marks 
 
 
(a)  In an arithmetic series, the sum of the first 16 terms is 288 and the   4 
  sixth term is 8. 
  Find the first three terms of the series. 
 
 
 
 
(b)  Find the least positive integer n that satisfies the inequation    3 

.560)2.1(4  n  
 
 
 
 
(c)  $1500 is deposited in an account at the start of each year, the first deposit 
  being in 2006 and the last in 2015. 
  The account pays interest at 8% p.a., compounded half-yearly. 
 
  (i) Find the value of the first deposit at the end of 2015.   2 
 
  (ii) Find the total value of the account at the end of 2015.   3 
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QUESTION 7 (12 MARKS)    Use a SEPARATE writing booklet     Marks 
 
 
(a) Find the equation of the normal to the curve  283 2  xxy  at the   3 
 point (2, -2) on the curve. 
 
 
 
 
(b) Show that the curve  504812 23  xxxy   has only one stationary  4 
 point , and show that it is a horizontal point of inflexion. 
 
 
 
 
(c)  
 
 
 
 
 
 
 
 
 A rectangular yard is to be constructed using an existing fence as one side, 
 and the yard is to be divided into three rectangular regions, as shown in the  
 diagram. 
 40 metres of fencing is to be used to construct the five lengths of fencing, 
 that is: AB, CD, EF, GH, and BH. 
 
 (i) If the length of AB is x metres, find the length of BH as a function  1 
  of x.  
 
 (ii) Hence find the dimensions of the yard so that the total area is a maximum. 4 
 

Existing fence 

A C E G 

B D F H 
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QUESTION 8 (12 MARKS)    Use a SEPARATE writing booklet  Marks 
 
(a) (i) State the period of the function  xy 2sin1 .    1 
 
 (ii) Hence sketch the graph of  xy 2sin1  for  .2  x    3 
 
 
 

(b) If  
3
2cos   and  0tan  , find the exact value of sin  (without  2 

 fnding the value of  ). 
 
 
 
 
(c) (i) Sketch the graph of  20for cos  xxy .    1 
 

 (ii) Hence solve the inequation  
2
3cos x   for  20  x .   2 

 
 
 
(d) (i) Given the trigonometric identity 1cossin 22   , what operation 1 
  will produce the identity  22 sec1tan  ? 
 
 (ii) Hence find  dxx)(tan2 .       2 
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QUESTION 9 (12 MARKS)    Use a SEPARATE writing booklet  Mark  

  
(a) The arc of the graph of   24 xy   between (0, 4) and (3, -5), is rotated  3 
 about the y axis. Find the volume of the solid formed. 
 
 
 
 
(b)  
 
 
 
 
 
 
 
 
 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 
 
 
 
 
(c) A function  )(xfy   has the following function values:     

x 0 2 4 6 8 
f (x) 3.2 1.4 0.6 2.2 3.6 

 
 (i) Use Simpson’s Rule with five function values to find the approximate  2 
  value of 

     
8

0
.)( dxxf  

 
 (ii) The graph of 80for  )(  xxfy  is rotated about the x-axis.  3 
  Use Simpson’s Rule and five function values to find the approximate 
  volume of the solid formed. 

y 

A 

O x 



 10 

 
QUESTION 10 (12 MARKS)    Use a SEPARATE writing booklet  Marks 

 
(a) The number of bacteria N in a colony after t minutes, is given by 

teN 005.02000  
 (i) Find the number of bacteria when t = 10.     1 
 
 (ii) Find the rate at which the colony is increasing when t = 10.   2 
 
 (iii) Find the time taken for the population to double.    1 
 
 
 
 
(b) A particle moves along a straight line. Its position x metres from O, t seconds after 

starting, is given by  )14(log2  ttx e   
 
 (i) Show that the velocity, v m/sec, and the acceleration, a m/sec², are : 2 
  

   2)14(
16   and

14
28









t
a

t

t
v . 

 
 (ii) Find the initial velocity and the initial acceleration.    2 
 
 (iii) Find when the velocity is zero.      1 
 
 (iv)  
 
  
 
 
 
 
 
 
 
 
 
  The diagram shows the displacement-time graph. 
  On separate number planes, showing relevant features, draw: 
 
  ( ) the velocity – time graph      2 
 
  (  ) the acceleration – time graph.      1 
 
 

End of paper 

O 
t 

x 

)14(log2  ttx e  



 11 

STANDARD INTEGRALS 
 

   dxxn   0 if,0;1,
1

1 1 


  nxnx
n

n  

 

   dx
x

1    0,ln  xx  

 

   dxeax   0,1
 ae

a

ax  

 

   dxaxcos   0,sin1
 aax

a
 

 

   dxaxsin   0,cos1
 aax

a
 

 

   dxax2sec   0,tan1
 aax

a
 

 

   dxaxax tansec  0,sec1
 aax

a
 

 

   
dx

xa 22

1   0,tan1 1   a
a

x

a
 

 

  


dx
xa 22

1   axaa
a

x
  ,0,sin 1  

 

  


dx
ax 22

1     0,ln 22  axaxx  

 

  


dx
ax 22

1    22ln axx   

 
 
   NOTE:   0,logln  xxx e  
 
























