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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 
• Start each question in a new booklet 

 
 
 
 
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) 
 
 
(a) Evaluate 12 −π  correct to 3 significant figures. 2 
 
 
 
(b) Solve 1224 =− x . 2 
 
 
 
(c) An arc of 2 cm subtends an angle of θ  at the centre of a circle of radius 14 cm. 2 
 Find the value of θ  correct to the nearest degree. 
 
 
 
(d) Differentiate xx 2sin3 2 − . 2 
 
 
 

(e) Simplify 
1

1
1

1
2 +

−
− xx

. 2 

 
 
 
(f) Sketch the curve 1−= xey . 2 
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Marks 
Question 2 (12 marks) Use a SEPARATE writing booklet. 
 
 
(a) Solve 3tan 2 =x  for 0 x π≤ ≤  2 
 
 
 
(b) Differentiate with respect to x: 
 

(i) tanx x  2 
 
 

(ii) 2

ln
x

x  2 

 
 

 
(c) Find: 
 

(i) ⎮⌡
⌠

−
− dx

xx
x
2

12  2 

 
 

(ii) ⎮⌡
⌠

π

0 2
sin dxx  2 

 
 
 

(d) Given α  and β  are the roots of the equation 0623 2 =+− xx , find 2 
 
  22 βα +  
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Marks 
Question 3 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a)   y 
    B 
   A 
 
 
 
 
   C 
 

   O 
 
 
 
 
 OABC is a parallelogram.  Points O, A and C  are ( )0,0 , ( )6,2  and ( )2,4  
 respectively. 
 
 
 (i) Find the length of the interval OC. 1 
 
 
 (ii) Find the equation of the line passing through O and C in general form. 2 
 
 
 (iii) Find the midpoint of AC. 1 
 
 
 (iv) Hence or otherwise, find the co-ordinates of B. 1 
 
 
 (v) Find the perpendicular distance from A to OC. 2 
 
 
 (vi) Find the area of the parallelogram OABC. 1 
 
 
 
 
 
 
 

Question 3 continues on page 5 

 x 

NOT  
TO 

SCALE 
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Marks 
Question 3 (continued) 
 
 
(b) A B 
 
 
 
  O 
 
 
 
 D C 
 
 
 O is the centre of the circle radius 10 cm. 
 
 (i) Prove the triangle OAB and ODC are congruent. 2 
 
 

 (ii) If 
5
π

=∠AOB , find, in exact form, the area of the sector OBC. 2 

 
 
 
 
 
 
 
 
 

NOT  
TO 

SCALE 
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Marks 
Question 4 (12 marks) Use a SEPARATE writing booklet. 
 
 
(a) (i) Express the equation of the parabola 2 
 
   2 2 25 8x x y+ + =  
 
  in the form ( ) ( )2 4x h a y k− = − . 
 
 
 
 (ii) Hence, find the focus and the equation of the directrix of the parabola. 2 
 
 
 
 
(b)   y 
 
 
 
 
 B 
 

 O 
 A 
 
 
 
 
 
 The curve xxy 22 −=  and the straight line 032 =−− yx  intersect at the  
 points A and B as shown. 
 
 
 (i) Find the x co-ordinates of A and B. 1 
 
 
 (ii) Find the area contained between the straight line and the curve. 3 
 
 
 
 
(c) Prove that the equation of the tangent to the curve xy 2ln=  at the point where  4 
 ex =  is given by the equation 
 
   ( )2ln−= yex  

 x 

NOT  
TO 

SCALE 
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Marks 
Question 5 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) Find the approximation to the area bounded by the curve ( )2ln −= xy  between 3 
 3=x  and 5=x , correct to 2 decimal places. 
 
 Use the Trapezoidal Rule and 4 subintervals. 

 
 
 
 

(b) The mass M kg of a radioactive substance present after t years is given by the  
 equation 
 
   kteMM −= 0  
 
 where k is a positive constant. 
 
 After 50 years the substance has been reduced from 20 kg to 10 kg in mass. 
 
 
 (i) Show that  dM

dt
= – kM  . 1 

  
 
 (ii) State the value of  M0  . 1 
 

 
 (iii) Find the exact value of k. 2 
 
 

 (iv) Find the time taken for the substance to lose 
5
4  of its original mass. 2 

  Answer to the nearest year 
    
 
 
 
 

Question 5 continues on page 8 
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Question 5 (continued) 
 
 
(c)   y  xy sec=  3 
 
   xy =  
 
 
  1 
 
 
   0 

   
4
π  

 
 
 
 
 The shaded region is bounded by the y axis, xy =  and the curve xy sec=  

 from 0=x  to 
4
π

=x . 

 
 Find the volume formed when this region is rotated about the x axis. 
 Answer in exact form. 

 x 

NOT  
TO 

SCALE 
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Marks 
Question 6 (12 marks) Use a SEPARATE writing booklet.  
 
(a) Find the condition for the equation 042 =+− kxkx  to have equal roots. 2 
 
 
 
(b)  A G B 
 α  
 α  
  E 
 
 
 
 

  D F C 
 
 ABCD is a rectangle and α=∠=∠ CBFAGE . 
 
 Use similar triangles to prove:    AG × FC = AE × BC   2 
 
 
 
 
(c) The third term of a geometric progression is 12 and the seventh term is 192. 3 
 Find the first four terms of any sequence for which this is true. 
 
 
(d) A box contains 6 cards.  Each card is labelled with a number.  The numbers on  
 the cards are 0, 1, 2, 2, 3, 3.  Ruby draws the first card then a second card at 
 random, without the first card being replaced. 
 
 
 (i) Find the probability that she draws a "3" followed by a "2". 1 
 
 
 (ii) Find the probability that the sum of the two cards is at least 5. 2 
 
 
 (iii) Find the probability that the second card withdrawn is a "2". 2 
 
 
 
 
 
 

NOT  
TO 

SCALE



 
Higher School Certificate Trial Examination, 2009 page 10 
Mathematics 

Marks 
Question 7 (12 marks) Use a SEPARATE writing booklet.  
 
 

(a) The exterior angle of a regular polygon is 
10
π  radians. 

 
 (i) What is the size of each interior angle in radians? 1 
 
 
 (ii) How many sides does this regular polygon have? 1 
 
 
 
 
(b) A student decides to save money over one year.  In her first week she puts 

 aside 10c.  In the second week 40c, in the third week 70c, and so on with 
constant increases over time. 

 
 (i) What amount will she put aside in her 52nd week?  (Answer in dollars.) 1 
 
 
 (ii) How much has she saved altogether over the year?  (Answer in dollars.) 2 
 
 
 
 
(c) (i) Prove the identity 2 
 

   θ
θθ

2sec2
1sin

1
1sin

1
=

−
−

+
. 

 
 

 (ii) Hence find 
3

3

1 1
sin 1 sin 1

d

π

π
θ

θ θ
−

⌠
⎮
⎮⎮
⌡

⎛ ⎞
−⎜ ⎟+ −⎝ ⎠

 correct to 1 decimal place. 2 

 
 
(d) Solve 043 24 =−− −− xx . 3 
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Question 8 (12 marks) Use a SEPARATE writing booklet.  
 

(a) Given ( )xfy =  is an odd function, evaluate ( )⎮⌡
⌠

−

a

a

dxxf . 2 

 Give a reason for your answer. 
 
 
 
 
(b) A school basketball team has a probability of 0.75 of losing or drawing any  
 match and a probability of 0.25 of winning any match. 
 
 (i) Find the probability of the team winning at least one of 4 consecutive  1 
  matches. (Answer to 2 decimal places.) 
 
 
 (ii) What is the least number of matches the team must play to be 95% 2 
  certain of winning at least one match? 
 
 
 
 
(c) Jasper borrowed $20 000 from a finance company to purchase a car.  Interest on 
 the loan is calculated quarterly at the rate of 10%p.a. and is charged immediately 
 prior to Jasper making his quarterly repayment of $M. 
 
 
 (i) Write an expression 1A  for the amount owing after 1 payment has  1 
  been made. 
 
 
 (ii) Show that ( )1025.140025.120000 −−×= nn

n MA . 2 
 
 
 (iii) If the loan were to be paid out after 7 years what would the value  2 
  of M be? 
 
 
 (iv) If Jasper were to pay $1282.94 per quarter in repayments, how long 2 
  would it take to pay out his loan? 
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Marks 
Question 9 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) Consider the curve 2ln += xxy . 
 
 
 (i) Find any stationary points and determine their nature. 3 
 
 
 (ii) Find  lim

x → 0
  x lnx + 2  . 1 

 
 
 (iii) Sketch the curve showing important details. 2 
 
 
 
 
(b) Simplify aa m

m
b loglog ÷  as a single expression with a logarithm of base b. 2 

 
 
 
 
(c) Consider the geometric series 
 

  K+++ xx 42 sin2sin22   for  0
4

x π
< ≤ . 

 
 (i) Show that the limiting sum exists. 2 
 
 

 (ii) Find the limiting sum if 
4

x π
= . 2 
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Question 10 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) Copy or trace the diagram of ( )xfy '=  given below into your answer booklet. 3 
 Below this diagram, sketch ( )xfy =  given that it passes through the points 
 ( )0,0  and ( )2,4 − .  Show clearly any turning points or points of inflexion. 
 
 
 y 
 
 
 
 
 
 
  –1 1 4 
 
 
 ( )xfy '=  
 
 
 
 
 
 
(b) ABC is a triangle with xACAB ==  metres and 1=++ CABCAB  metre. 3 

D is the midpoint of BC.  
 
 Draw a diagram and hence prove that the perpendicular height is given by: 
  

                          
2

14 −
=

x
AD  metres.  

 
 
 
 
 
 
 

Question 10 continues on page 14 
 

 x  

NOT  
TO 

SCALE
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Question 10 (continued) 
 
(c)  P 
 
 
 
 
  A B 
 
 
 I have a rectangular sheet of paper 12 cm wide by 20 cm long. 
 
 I take the vertex labelled P and place it on the side AB. 
 
 P now lies on top of 1P . 
 
 
  K 
 
 
  A B 
 
 
 At the bottom left of the rectangle there is a small triangle 1AKP . 
 Let the length of KA be x cm. 
 
 
 (i) Explain why 1KP  is ( )x−12  cm long. 1 
 
 
 (ii) Show that the area of 1AKPΔ  is given by 36 6A x x= −  2 
 
 
 (iii) Hence show that when x is one-third the length of PA the area 3 
  of 1AKPΔ  is a maximum. 
 
 
 
 
 
 
 
 

End of Paper 
 

x 

20 cm 

12 cm 

NOT  
TO 

SCALE

20 cm 

12 cm 

1P  

NOT  
TO 

SCALE 
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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 c 












































