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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 provided on the back of this booklet for Questions 1-10 
 
 
 
 
1. Given that ABCD is a parallelogram, consider the following statements: 
 

I: If diagonals AC and BD are perpendicular, then ABCD is a rhombus. 
 

II: If diagonals AC and BD are equal, then ABCD is a square. 
 

Which of the statements I and II are correct? 
 

(A) I only     (B) II only  
 
(C) Both I and II    (D) I and II are both incorrect 

 
 
2. The graph of the function y = ln(x + 1) is shown in which of the graphs below: 
 

(A)      (B) 

           
 

(C)      (D) 
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3. The centre of a circle has co-ordinates  3,4 . If the circle passes through the point  1,2 ,  then  

the diameter has length  
 
(A)  2 2  units        (B)   4 2 units   
 
(C)  2 5 units     (D)  4 5 units 
  

 
4. The solution to the inequality 26 0x x    is 
 

(A)  3 or 2x x         (B)  3 2x      
 
(C)  2 or 3x x       (D)  2 3x    

 
 
5. What are the coordinates of the focus of the parabola 2 2( 1)x y  ? 
 

 (A)  10,
2

 
 
 

     (B)  30,
2

 
 
 

 

 

 (C)  1 ,0
2

 
 
 

     (D)  3 ,0
2

 
 
 

 

 

6. Which of the following conditions for dP

dt
and 

2

2

d P

dt
describe the slowing growth of a variable P? 

 

 (A)  0dP

dt
 and 

2

2 0d P

dt
    (B)  0dP

dt
 and 

2

2 0d P

dt
  

 

 (C)  0dP

dt
 and 

2

2 0d P

dt
    (D)  0dP

dt
 and 

2

2 0d P

dt
  

 
 
 
7. The chance of a fisherman catching a legal length fish is 4 in 5. If three fish are caught at random, 

what is the probability that exactly one is of legal length? 
 

(A)  4
125

     (B)  12
125

 

 

 (C)  16
125

     (D)  48
125
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8. The fourth term of an arithmetic series is 27 and the seventh term is 12. What is the common 
difference? 

 
(A)  –5      (B)  5 

 
 (C)  13      (D)  42 

 
 

9. Solve for 30 360 , sin
2

x x     ,    

 
(A)  60° or 240°    (B)  30° or 150° 

 
 (C) 30° or 210°    (D)  60° or 120° 
 
 
 

10. The curve y = sin x is rotated about the x-axis between 0 and 
4

x x


  .   

 The volume swept out by this rotation is: 
 

 (A)  
4

0

sin .x dx



   (B)  
4

2

0

sin .x dx



    

 

 (C)  
4

0

sin .x dy



   (D)  
0

2

4

(1 sin ) .x dx


   
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Section II 
 
90 marks 
Attempt Questions 11 ‒ 16 
Allow about 2 hours and 45 minutes for this section 
 
Answer each question in a separate writing booklet. 
 
All necessary working should be shown in every question. 

 
 

Question 11  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 

(a)  Simplify 5 3
1 1x x


 
   2 

 
 
(b) Solve 2 5 3x   and graph the solution on a number line   3 
 
 

(c) Determine the value of a and b if 5 3
2 3

a b 


   2 

 
 
 
(d)   Factorise completely:      2 23 12x y         2 
 
 
 
(e)   Solve simultaneously :  2

2
y x

y x



 

        3 

 
 
(f)  Simplify 5log 125           1 
 
 
 
(g)   Find the primitive function of 34 7 5x x         2 
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Question 12  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 

 
(a) Find the equation of the line perpendicular to the line 2 3y x    and passing  

through the point  3, 4 . Give your answer in general form.    2 
 
 
 
(b) (i) Find the perpendicular distance of the line l with equation 3 4 10 0x y   ,   

to the origin (0, 0).         1 
 

(ii) Explain why the line l  is a tangent to the circle 2 2 4.x y     1 
 
(iii) Find the gradient of the line l.        1

  
(iv) Calculate to the nearest degree, the angle the line l makes with the positive  

direction of the x axis.         1 
 

(v) Sketch the line l, and the circle 2 2 4.x y   On your diagram, show the 
 y intercept of  the line l, and call this point P.     1 

 

(vi) Given that the line l touches the circle at 6 8,
5 5

Q
 
  
 

,  

calculate the area of triangle POQ.       1  
 
 
 
(c) If the quadratic equation  23 1 5 0x k x     has roots equal in magnitude but  

opposite in sign, find the value of k.        1 
 
 
 
(d) Prove that 23 7x x   is positive, for all values of x.  

You must justify your answer with working.       2 
 
 
 
(e) Find values for a, b and c if   

22 3x x a x bx c     .     2 
 
 
 
(f) By reducing the following equation to a quadratic, solve for x:  

 
4 2 2x x            2 
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Question 13  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 

 
(a) Below is the graph of the function ( )y f x .       2 
 In your answer booklet copy, or trace the diagram.  

On your diagram, draw a possible sketch of ( )y f x .                         
 
 

      

x

y

  
 
 
 
(b) A function   f (x) is defined by 3 2( ) 3f x x x  .   
 

(i) Find all values of x  that satisfy ( ) 0f x  .      1 
 
(ii) Find the coordinates of the stationary points and determine their nature.  3 
 
(iii) Find the coordinates of any points of inflexion, justifying your answer.  2 
 
(iv) Sketch the curve ( )y f x showing all important features.    2 
 
(v) For what values of x  is the graph of ( )y f x concave down?   1 

  
 
 

(c) For the parabola 22 8y x x  . 

  
 (i) Find the coordinates of the vertex.       2 
 
 (ii) Find the coordinates of the focus.       1 
 
 (iii) Sketch the curve clearly labeling the vertex and focus.    1 

y  

x  
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Question 14  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 

(a) Jane’s mother puts $300 into an account at the beginning of each year to pay for Jane’s 
education in 12 years’ time. If 6% p.a. interest is paid quarterly, how much money  
will Jane’s mother have at the end of the 12 years?      3 

 
 
 
(b) In a certain city, the probability that the pollution level will be high is 0·3. 

If the pollution is monitored for 3 successive days, find the probability that the  
pollution levels will be: 

 
(i) High on each of the 3 days        1 

 
(ii) High on exactly 2 days        1 

 
 
(c) Each week Lucinda and Terry take part in a raffle at their respective workplaces. 

The probability that Lucinda wins a prize in her raffle is 1
9

.  

The probability that Terry wins a prize in his raffle is 1
16

. 

What is the probability that, during the next three weeks, at least one of them 
 wins a prize?           2 

 
 
 
(d) The zoom function in a software package multiplies the dimensions of an image by 1 2 .  

In an image, the height of the building is 50mm.  After the zoom function is applied  
once, the height of the building in the image is 60mm.    
After a second application, its height is 72mm.   
 
(i) Calculate the height of the building in the image after the zoom function  

has been applied eight times. Give your answer to the nearest mm.    2
           

(ii) The height of the building in the image is required to be more than 400 mm.  
Starting from the original image, what is the least number of times the zoom  
function must be applied?        2
            

 
(e) Consider the geometric series 2 35 10 20 40x x x     

 
(i) For what values of x does this series have a limiting sum?    2

          
(ii) The limiting sum of the series is 100. Find the value of x.    2 
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Question 15  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 
(a)  By first writing the function y = 7x  in logarithmic form,  

show that its derivative is ln 7 7x .        2 
 
 
 

(b)  The second derivative of a function is given by 2

3( )f x
x

   .  

If, 1 6
2

f
 
  
 

 and f
1
2

æ

èç
ö

ø÷
= 1, find f (x)  in simplest form.     3 

 
 
 
(c)  Find the gradient of the curve y = xe

x at the point where x = ln2.    2 
 (Leave your answer in exact form) 
 
 
 
(d)  (i)     Solve the equation 1 2 0xe    , giving your answer correct to 2 decimal places. 1 
 

(ii)    Evaluate the definite integral  
2

1

1

2xe dx  . (Answer in exact form)   2 

 
(iii)   Explain why your answer in (ii) does not give the area under the curve  
        1 2xy e   between the lines x = 1 and x = 2.  
        (Note: it is not necessary to calculate the area).      1 

 
 
 
 
(e) 
 
 
 
 
 
 
 
 
 
 
 

(i)    In the above diagram, AB CD and BD bisects AC. Prove that ABE CED   . 2 
 

(ii)   Hence, or otherwise, prove that AD BC.      2 
 

A 

C 

B 

D 

E 
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Question 16  (15 marks)  Commence a new answer booklet 

                  Marks 
 
 
(a)  Express 200° in radians, to 3 decimal places.     1 
 
 
 

(b)  Solve 1tan ,  for ,
2

             2 

 
 
 
(c)  Two ships leave the Port of Newcastle at 6 am on the 30th of June. 
 The first ship travels on a bearing of 060° from the port at a speed of 10 km/hr. 
 The second ship travels on a bearing of 120° from the port at 15 km/hr 
 

(i) Draw a neat diagram to clearly show this information.     1 
 

(ii) Determine the distance between the ships after 1 hour of sailing.   2 
 
 
 
 
(d) In the diagram below, 90 , 60B A       and  AB = AD = 10m.  
 BD is an arc of the circle with centre A. 

 

 

 

 

 

 

 

 Calculate the shaded area in exact form.     3
   
  
  
(e) Differentiate 2 2 2 tan ( ) x x with respect to x.     3 
 
 
 
(f) (i)  Differentiate ln(sinx) with respect to x     1 
 

 (ii) Hence, find the exact value of 
3

4

2 cot .
3

x dx









     2 

A D C 

B 

60  
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STANDARD INTEGRALS 
 

  dxxn    1

1
1 


 nx

n
, ;1n   0x , if 0n  

 

  dx
x

1    xln ,  0x  

 

  dxeax    axe
a

1
 ,  0a  

 

  axdxcos   ax
a

sin1
 , 0a  

 

  axdxsin   ax
a

cos1
 , 0a  

 

  axdx2sec   ax
a

tan1
 , 0a  

 

  axdxax tansec  ax
a

sec1
 , 0a  

 

  
dx

xa 22

1   
a

x

a

1tan1  , 0a  

 

 


dx
xa 22

1   
a

x1sin , 0a , axa   

 

 


dx
ax 22

1    22ln axx  , 0 ax  

 

 


dx
ax 22

1    22ln axx   

 
 
   NOTE : xx elogln  , 0x  
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NAME (or number) :_______________________________________ 
 

Teacher:  ___________ 
 Use this page to mark the answers to the questions in Part A. 
 Mark the answer by shading in the circle that matches with the correct answer. 
 If you make a mistake, draw a cross through the incorrect answer. 

 
YEAR 12 

 
MATHEMATICS  

 
 

PART A  Answers 
 
 

 
 

  
 

 

1 a b c d
 

 

2 a b c d
 

 

3 a b c d
 

 

4 a b c d
 

 

5 a b c d
 

 

6 a b c d
 

 

7 a b c d
 

 

8 a b c d
 

 

9 a b c d
 

 

10 a b c d
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