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General Instructions 
 Reading time – 5 minutes 
 Working time – 3 hours 
 Write using black or blue pen 
 Diagrams should be drawn in 

pencil 
 Board-approved calculators may 

be used 
 A table of standard integrals is 

provided at the back of this 
paper 

 All necessary working should be 
shown in every question 

 
 
 
 
 
Total marks – 120 
 Attempt Questions 1–10 
 All questions are of equal value 
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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. Extra writing booklets are available. 
 

Marks 
Question 1 (12 marks) Use a SEPARATE writing booklet. 
 

(a) Find the value of 
2

2

1 0.46
1 0.46



 correct to 3 significant figures. 1 

 
 
 
 

(b) Write 1
6 2

 with a rational denominator. 2 

 
 
 
 
(c) If   and   are the roots of 22 6 3 0x x   , find the values of:  
 
 (i)    1 
 
 
 (ii)   1 
 
 

 (iii) 2 2

1 1
 

  2 

 
 
 
 
(d) Graph the solution of  2 1 7x    on a number line.  2 
 
 
 
 
(e) Solve   4 3 2 28 0x x     for .x  3 
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Marks 
Question 2 (12 marks) Use a SEPARATE writing booklet.  
 
(a)  C y 
 

 

 

  5, 5D   

 

 

  M 
 

      3,1B  
 

 
   0, 3A   

 

 

 (i) Find the co-ordinates of M, the midpoint of BD. 1 
 
 
 (ii) Find the co-ordinates of C so that ABCD is a parallelogram. 1 
 
 
 (iii) Show that the line AB has equation 4 3 9 0.x y    2 
 
 
 (iv) Find the perpendicular distance between D and the line AB. 2 
 
 
 (v) Find the area of parallelogram ABCD. 2 
 
 
 
(b) A 2 

 B 

  
 
 F 36  C 

  x  

  64  

 E 

 
 Copy the diagram above into your answer booklet.  Find the value of x giving reasons. 
 
 
(c) Find the equation of the tangent to the curve cos2y x at  ,1 .  2 

NOT TO 
SCALE 

D 

20  NOT TO 
SCALE 

 x 
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Marks 
Question 3 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) Differentiate: 
 

 (i) 3

27y x
x

   2 

 
 

 (ii)  
2 1
3 1

x
f x

x





 2 

 
 
 
(b) Beryl does the following solution to solve the equation  2cos 1   for .      
 
 Line 1 2cos 1   

 Line 2 1cos
2

   

 Line 3 60    
 

(i) Beryl has made at least one mistake in her working. State the line(s) in 2 
 which the mistake(s) occurred and describe the mistake(s). 
 
 
(ii) Show the correct solution to the equation. 2 
 
 

 
(c) On a visit to Sydney Harbour, Mary and Frederik sail on their yacht,  

the Dannebrog, from point A on a course of 077 for 20 nautical miles  
to point B.  They then change course to 130 and continue sailing for 
30 nautical miles to point C. 
 

(i) Draw a neat sketch (at least 1
3

page) depicting this information. 1 

 
(ii) Show that 127ABC    1 
 
(iii) Given that point A and point C are 45 nautical miles apart find the 2 
 bearing of point C from their starting point.  (Answer correct to 
 the nearest degree.) 
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Question 4 (12 marks) Use a SEPARATE writing booklet.  
 
(a) Given the function: 
 

   
 

2

5 for 5

5 for 5

x x
f x

x x

 
 

 

 

 
 Find: 
 
 (i)  2f   1 
 
 (ii)  5 when 0f a a   1 
 
 
 
(b) Solve for x 3 
 
   2 log log 6 5e ex x   
 
 
 
(c) A plant is observed over a period of time.  Its initial height is 20 cm. 3 

It grows 5 cm during the first week of observation.  In each succeeding 
 week the growth, in height, is 80% of the previous week’s growth. 
 Assuming this pattern continues, calculate the plant’s ultimate height. 
 
 
 
(d) A certain parabola has a focus of  3, 6 and a directrix 2.y   
 
 (i) Draw a diagram showing this information and the approximate position 1 
  of the parabola. 
 
 (ii) State the co-ordinates of the vertex. 1 
 
 (iii) Write the equation of the parabola in the form    

2 4 .x h a y k    1 
 
 
 
(e) “Mrs Brimfield is having twins.  She could have 2 boys, 2 girls or a boy and a girl. 1 

 Therefore, the probability that she has 2 boys is 1 .
3

” 

 
 Is this statement true or false?  Give a reason for your answer. 
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Question 5 (12 marks) Use a SEPARATE writing booklet.  
 
(a) Find the sum of 10 terms of the series 3 

 
  log 3 log 6 log 12m m m    
 
given that log 3 0.48m   and log 2 0.30m   
 
 
 

(b) Consider the graph of the derivative dy

dx
given below.  

 

  dy

dx
 

 
 
 
 
 
 
   x 

   1 
 
 
 

 (i) Comment on the sign of dy

dx
for all x except 1.x   2 

  What does this imply about the curve  y f x for all x, except 1?x   
 
 
 (ii) What can you conclude about  y f x  when 1?x   1 
 
 
 (iii) Sketch a possible graph of  y f x  1 
 
 
 
 

Question 5 continues on page 7 

NOT TO 
SCALE 
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Question 5 (continued) 
 
(c) A census was taken in 2005 of the population of a coalmining town called 
 Blackrock. The population, P, after t years is given by the exponential equation 
 
  0.0850000 tP e  
 
 (i) What is the initial population of Blackrock in 2005? 1 
 
 
 (ii) Find the time in years it will take the initial population to halve. 2 
 
 
 (iii) At what rate is the population changing in 2010? 2 
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Marks 
Question 6 (12 marks) Use a SEPARATE writing booklet.  
 
(a)  
  lny x  

 ln8   
 
 
 
 
   x 

  O 1 8 
 
 
 
The diagram shows the area bounded by the graph ln ,y x  the co-ordinate axes 
 and the line ln8.y   
 
(i) Find the shaded area. 3 
 
 
(ii) Hence find the exact value at 1 
  
   

8

1
ln x dx  

 
 
 
(b) (i) Solve    1 9 0k k    1 
 
 

(ii) Find the value of k for which  2 
 
    2 3 4kx k x    
 
  is positive definite. 
 
 
 (iii) Explain why  2 3 4kx k x   is never negative definite. 1 
 
 
 
 
 
 

Question 6 continues on page 9 

NOT TO 
SCALE 
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Question 6 (continued) 
 
(c) (i) Explain why sin 0x dx




 . 2 

 
 
 (ii) Let m be a positive number.  With the aid of a clear diagram, 2 
  find the number of possible solutions for x, so that  
  sin 0x mx  in the domain .x     
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Question 7 (12 marks) Use a SEPARATE writing booklet.  
 
(a) The sum of the first three terms of a geometric series is 19 and the  

sum to infinity is 27. 
 
 Find: 
 
 (i) the value of the common ratio. 2 

 
 

 (ii) the value of the first term. 1 
 
 
 (iii) the value of the fifth term. 1 
 
 
 
(b)  P 
 
 
 
 
   Q T 

 
 
 
  R S 

 
 
 In the diagram QT RS and TQ bisects PQS . 
 
 Copy the diagram into your answer booklet, showing this information. 
 

(i) Explain why  TQS = QSR. 1 
 
 
(ii) Prove that QRS is isosceles. 2 
 
 
(iii) Hence show that : : .PT TS PQ QS  2 
 
 
 
 
 

Question 7 continues on page 11 

NOT TO 
SCALE 
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Question 7 (continued) 
 
(c) In a certain hospitality course all students sit for a theory examination in which 

60% of the candidates pass. 
 
Those who pass the theory examination then sit a practical test which is passed 
by 40% of those who sit the practical test.  A student is chosen at random. 
 
Find the probability that: 
 
(i) the student passes both examinations. 2 
 
 
(ii) the student passes just one of the examinations. 1 
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Question 8 (12 marks) Use a SEPARATE writing booklet.  
 
(a)  y 

  1 siny x   cos 2y x  
  
 
 
 
 

   O 
6
  

2
    

 
 
   –1 
 
 
 The diagram shows parts of the curves siny x and  cos 2 .y x  
 

 (i) The curves intersect at .
6

x


   State the co-ordinates of the point P, 2 

  the other point of intersection in the domain 0 .x    
 
 
 (ii) Find the shaded area, leaving your answer in exact form. 4 
 
 
 

(b) Consider the function    
1
2

x xf x e e   

 
(i) Show that the curve represents an even function. 1 
 
 
(ii) Show that the function only has one stationary point and determine its nature. 3 
 
 
(iii) Show that the function has no points of inflexion. 1 
 
 
(iv) Hence sketch the curve. 1 

 
 

NOT TO 
SCALE 
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Question 9 (12 marks) Use a SEPARATE writing booklet.  

 
(a) Heather invests $50000 in an account that earns 8% p.a. interest, compounded 

annually.  She intends to withdraw $M at the end of each year, immediately  
after the interest has been paid.  She wishes to be able to do this for exactly 
20 years, so that the account will then be empty. 

 
(i) Write an expression for the amount of money Heather has in the account 1 
  immediately after she has made her first withdrawal. 
 
 
(ii) Write an expression in terms of M for the amount of money in the account, 1 

immediately after her 20th withdrawal.  
 
 
(iii) Calculate the value of M which leaves her account empty after the 2 

20th withdrawal. 
 
 
 

(b) (i) Copy and complete the table below, correct to 3 decimal places. 2 
 
 

x 2 3 4 5 

ln 2x      

 
 
 (ii) Use the table and the Trapezoidal rule to find an approximation for  1 

   
5

2
ln 2x dx correct to 2 decimal places. 

 
 
 (iii) Sketch a graph of ln 2y x and use it to explain whether your 2 
   approximation in (ii) is an over or under estimate of the exact value 

  of the integral. 
 

 (iv) Show that  ln 2 ln 2d
x x x x

dx
   1 

 
 
 (v) Hence, deduce the exact value of 

5

2
ln 2 .x dx  2 
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Question 10 (12 marks) Use a SEPARATE writing booklet.  

 
(a) A machine produces Mathomats of which 5% are defective. 
 
 (i) What is the probability that a Mathomat is NOT defective? 1 
 
 
 (ii) A random sample of n items is taken from the machine. 2 
  Find the largest value of n that must be sampled so that the probability 
  that none of the Mathomats are defective is at least 0.5. 
 
 
 
(b) Find the volume of the solid of revolution formed when the area bounded by  3 

the curve 1
2 1

y
x




, 0, 1x x  and the x axis is rotated about the x axis. 

 
 
 
(c) ABC is an isosceles triangle of constant perimeter 2P and equal sides of  

length x. 
 
  A 

 

 

  x  x 

 

 

 

 B 2 2P x  C 

 
 (i) Show that the area of the triangle, A, can be given by the expression: 2 
 
     22A P x Px P    
 
 

(ii) Show that   2

2
2

2

P P xdA
Px P

dx Px P


  


 2 

 
 
(iii) Hence, show that the maximum area of all isosceles triangles of constant 2 
  perimeter 2P occurs when ABC is equilateral. 

 
 
 

End of Paper 
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STANDARD INTEGRALS 
 

   0if,0;1,
1

1 1 






  nxnx

n
dxx nn  

 
 

 


 dx
x

1  = 1n 0, xx  

 
 

 


  0,1
ae

a
dxe axax  

 
 

 


  0,sin1cos aax
a

dxax  

 
 

 


  0,cos1sin aax
a

dxax  

 
 

 


  0,tan1sec2 aax
a

dxax  

 
 

 


  0,sec1tansec aax
a

dxaxax  

 
 

 





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,n1 22  axaxx  

 
 

 





dx

ax 22

1   22n1 axx   

 
 
 

NOTE:  0,logn1  xxx e  






















