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 A table of standard integrals is 
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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 
7.34.9

5.3 2


 correct to two significant figures. 2 

 
 
 

(b) Factorise fully: 3355 yxyx   2 
 
 
 

(c) Express the recurring decimal 


42.0  as a fraction in its lowest terms. 2 
 
 
 

(d) Find p and q if 2
22
24

qp 


  2 

 
 
 
(e) Find the values of x for which 2 
 
  01242  xx  
 
 
 
(f) Prove that  

2xxexf   is an odd function. 2 
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Marks 
Question 2 (12 marks) Use a SEPARATE writing booklet. 
 
 
(a) If   42  xxf , find: 
 

(i)  1f  1 
 
(ii) x if   1xf  2 

 

 

 

(b) Simplify fully: 
x

x

tan12
3sec3 2   2 

 
 
 
(c) In the diagram below, the lines 052  yx  and 0323  yx  intersect at   
 the point B.   
 
 The point A has co-ordinates  0,1  and the point C has co-ordinates  1,2 . 
 
 y 

 

  B 
 
  1,2C  
  0,1A  
 

  0323  yx  
 
 052  yx  
 
 
 (i) Show that the line AC has the equation 013  yx . 2 
 
 (ii) Find the co-ordinates of B. 2 
 
 (iii) Find the perpendicular distance from point B to AC. 1 
  Leave your answer as a surd. 
 
 (iv) Find the length of AC. Leave your answer as a surd. 1 
 
 (v) Hence find the area of ABC . 1 

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

(a) A pendulum of length 2 metres, sweeps out an area of 2m
4
 . 

 
   
 2 
 
 
 
 
 (i) Find the exact value of   in radians. 1 
 
 (ii) Hence find the length of the arc traced out by the pendulum. 1 
 
 
 
(b) Differentiate: 
 

(i) 2
3 14

x
xxy   1 

 
(ii) 42  xy . 2 
 
 

 
(c) Find: 

 

(i)  



 dxx 23cos  2 

 

(ii) 





dx

x 52
1  2 

 
 
 

(d) Find the gradient of the normal to the curve  xy e sinlog  at the point 
4


x . 3 



 
Higher School Certificate Trial Examination, 2006 page 5 
Mathematics 

Marks 
Question 4 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) (i) On a number plane sketch the graph of 1 xy  1 
 
 (ii) Solve the inequality 11 x  1 
 

 (iii) Hence, or otherwise, evaluate 





2

0

1 dxx  2 

 
 
 
(b) The common ratio r of a geometric progression satisfies the quadratic equation 
 
  0232 2  rr  
 
 (i) Solve this equation for r. 1 
 
 (ii) The sum to infinity of the same progression is 6. 2 
 
  Explain why, in this case, r can only take on one value. 
 
  Hence state the common ratio r. 
 

 (iii) Show that the fifth term of this progression is 
16
9 . 2 

 
 
 
(c) A parabola’s equation is given by 1728 2  xxy . 
 
 (i) Find the focal length. 1 
 
 (ii) Determine the co-ordinates of the vertex. 1 
 
 (iii) Find the co-ordinates of the focus. 1 
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Marks 
Question 5 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) In Australia, 45% of people have blood group O, 40% have blood group A and 

the remainder are neither. 
 
Two people are chosen at random. 
 
Find the probability that: 
 
(i) both people have blood group A. 1 
 
(ii) one person has blood group A and one has blood group O. 2 
 
(iii) at least one person has blood group A. 2 
 
 
 

(b) Solve for x: 3 
 
      21log7log 33  xx  
 
 
 
(c) The angles of elevation of the top of a tower from the top and bottom of a  4 
 building 100 metres high are 50  and 75  respectively. 
 
 Find the height of the tower, correct to the nearest metre. 
 
 
 
 
 
 
 

   Tower 

   50  
 
 

   75  
 
 
 
 

100 m 
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Marks 
Question 6 (12 marks) Use a SEPARATE writing booklet.  
 
 

(a) Use Simpson’s Rule with 5 function values to estimate 



3

1

log dxxe . 3 

Answer correct to 2 decimal places. 
  

 
 
(b) Consider the curve   xxexf 2 . 
 
 (i) Show that    1221  xexf x . 1 
 

(ii) Find the co-ordinates of the only stationary point and determine its nature. 3 
 
 (iii) Find the co-ordinates of any points of inflexion. 2 
 
 (iv) What happens to  xf  as x ? 1 
 
 (v) Sketch the curve  xfy  , showing all important features. 2 
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Marks 
Question 7 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) The area bounded by the curve 32  xy , the y axis and the line 4y  is 4 
 rotated about the y axis. 
 
 Find the exact volume of the solid formed. 
 
 
 
(b) The roots of the equation 012  nxmx  are   and  . 2 
  

 Show that n


11 . 

 
 
 
(c) PQRS is a quadrilateral with equal length diagonals that meet at A.   
 Also, SRPQ  . 
 
   Q 

 P 

 

 

 
  A 

 

 

 S 

    R 

 
 

(i) Show that SRPPQS  . 2 
 
 
(ii) Hence show that PAS  is isosceles. 1 
 
 
(iii) Hence explain why QAR  is also isosceles. 2 
 
 
(iv) Prove that QRPS || . 1 
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Marks 
Question 8 (12 marks) Use a SEPARATE writing booklet.  
 
 
(a) Louise borrows $80 000 to start a business.  The interest is calculated  
 monthly at a rate of 2% per month. Louise intends to repay the loan with 
 interest in 5 annual instalments of $M, at the end of each year. 
 
 (i) Write an expression for A 12  the amount Louise owes after 12 months, 1 
  immediately after her first repayment. 
 
 (ii) Show that 2 
 
     481260

60 02.102.1102.180000  MA  
 
 (iii) Find the value of M correct to the nearest dollar. 2 
 
 
 
(b) Find a primitive function of x3 . 2 
 
 
 
(c) A gardener found the probability that a planted passionfruit vine will eventually 
 bear fruit was 0.26. 
 
 (i) If she planted 5 vines, what is the probability that no vines will bear fruit? 1 
 
 (ii) If she planted n vines, what is the probability that no vines will bear fruit? 1 
 
 (iii) How many vines must be planted to be at least 99% certain that at least 3 
  one seedling will bear fruit? 
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Marks 
Question 9 (12 marks) Use a SEPARATE writing booklet.  

 
 

(a) (i) Find the co-ordinates of the points of intersection of the curves 2 
  42  xy  and 6 xy . 
 
(ii) Hence find the area bounded by these two curves. 3 

 
 
 

(b) Solve 20,03sin5sin2 2  xxx . 3 
 
 
 

(c) (i) State the domain of the curve 
x

x
y

elog

2

  . 1 

 
 (ii) Find the exact value of the x co-ordinate where the tangent to the curve 3 

   
x

x
y

elog

2

  is horizontal. 
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Marks 
Question 10 (12 marks) Use a SEPARATE writing booklet.  

 
 

(a) The logo for Livingstone’s Lawns is to be made by inscribing a rectangle of 
 maximum area inside a quadrant of fixed radius, r cm, as shown below. 
 
 
 
 
 
  y 

 
   x 

 

 The length and width of the rectangle are x and y cm respectively and 222 ryx  . 
 
 (i) Show that the area of the rectangle is given by: 1 
 
  22 xrxA   
 
 (ii) Show that 2 

  
22

2
22

xr

x
xr

dx

dA


  

 

 (iii) Hence show that the maximum area of the rectangle is 2

2
1

r . 4 

 
 
 
(b) (i) Sketch xy 2sin1  in the domain 30  x . 1 
 

 (ii) Show that   ndxx

n







0

2sin1   for all positive integers, n. 3 

 
(iii) Hence, shade a region on your graph in part (i) that is bounded by the  1 
  curve xy 2sin1  and has an exact area of 1 square unit. 
 

 
 
 

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  
































