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General Instructions 

• Reading time – 5 minutes 

• Working time – 3 hours 

• Write using black or blue pen 

• 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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1 (c), (d), (f)  (b) (a)  (e) 12 

2   (b)  (a)  12 

3  (c) (b)   (a) 12 

4   (c) (a)   12 
5     (a) (b) 12 

6   (c) (a)  (b) 12 

7   (a)  (c) (b) 12 

8 (a)    (b)  12 

9 (a) (b)     12 

10 (i)   (ii), (iii), (v) (iv)  12 
Marks 20 10 26 20 26 18 120 
 



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   x2sin  if  006.0=x , correct to 2 significant figures. 2 
 
 
(b) State the domain and range of the function  xy elog=  2 
 
 

(c) Find  
x

xx
x 6

3
0

lim 3 −
→

 2 

 
 
(d) Solve the equation  ( ) 432 2 =+x  2 
 
 
(e) Find a primitive function of  ( )432 +x  2 
 
 
(f) For what value of x  do  xy 21−=   and  xy 672 +=   hold simultaneously? 2 
 
 

End of Question 1 



Question 2  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 

(a) Find the gradient of the normal to the curve  
12 +

=
x

xy   at the point  ( )0,0  3 

 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 In the diagram, ABCD is a rectangle where A = (-4,8) and B = (2,0).  P(3,7) is a 

point on the side CD. 
 
 
 (i) Find the gradient of line AB. 1 
 
 
 (ii) Deduce that the equation of line AB is 0834 =−+ yx  2 
 
 
 (iii) Hence, or otherwise, show that the length of side BC is 5 units. 2 
 
 
 (iv) Write down the mid-point of side AB and deduce that P(3,7) is the mid-point 

of side CD. 2 
 
 
 (v) Write down the point of intersection of the diagonals AC and BD. 1 
 
 
 (vi) Find the coordinates of point D. 1 
 
 

End of Question 2 
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Question 3  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
(a) Find the exact value of 
 

 (i) ∫
6

0

sin

π

dxx  2 

 
 

 (ii) ∫ +

1

0
3

2

1
6 dx

x
x  2 

 
 
(b) For what values of k  is kxx ++ 22  
 
 (i) concave upward? 1 
 
 (ii) positive for all values of x ? 2 
 
 
(c) 
 
 
 
 
 
 
 
 
 
 
 
 In the diagram, CDAB   and  ECP is a straight line. 
 
 °=∠ 50ABC , °=∠ 170ECB , °=∠ 140QPC  
 
 
 (i) Find  BCP∠ , giving reasons. 1 
 
 
 (ii) Find  ECD∠ , giving reasons. 2 
 
 
 (iii) Prove that  ABPQ  2 
 

End of Question 3 
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Question 4  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 

(a) (i) Sketch the curve  
2

tan xy =   for  ππ 22 ≤≤− x  2 

 

 (ii) State the period of 
2

tan xy =  1 

 

 (iii) Solve the equation 1
2

tan =
x   for  ππ 22 ≤≤− x  2 

 
 
(b) Consider the two arithmetic series 
 
  K+++= 151311A  
 
 and K−−−−= 81114B  
 
 
 (i) Find the sum of the first 40 terms of series A  1 
 
 (ii) The two series have the same number of terms and the same sum.  How 

many terms are in the series? 3 
 
 
(c) Find the values of cba ,,   if 
 
 ( ) ( )( ) ( ) xxxcxxbxa 71111 22 +≡−+−+++  3 
 
 
 

End of Question 4 



Question 5  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
(a) Consider the function  ( ) xxxxf 86 24 +−=  
 
 
 (i) Show that  ( ) ( )( )2124 −+=′ xxxf  2 
 
 
 (ii) For what values of x  is the function increasing? 2 
 
 
 (iii) Show that there is a minimum turning point at 2−=x  2 
 
 
 (iv) Show that there is a horizontal point of inflection at 1=x  2 
 
 
 

(b) (i) Briefly explain why Simpson's Rule gives the exact value of ( )∫
b

a

dxxf   if  

( )xf   is a quadratic function. 1 
 
 
 (ii) 
 
 
 
 
 
 
 
 
 
 
  A parabola  ( )xfy =   passes through the points (0,0), (1,-2) and (2,5).  Find 

the value of  ( )∫
2

0

dxxf  3 

 
 
 

End of Question 5 
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Question 6  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
(a) 
 
 
 
 
 
 
 
 
 
 
 
 
 In the diagram, P (3,4) and Q (0,-5) are points on the circle 2522 =+ yx . 
 Let  θ=∠POQ , as marked on the diagram. 
 
 
 (i) Find the length of chord PQ. 1 
 
 

 (ii) Show that  
5
4cos −=θ  2 

 
 
 (iii) Find the area of minor sector POQ  correct to 1 decimal place. 2 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 
 
 

 In the diagram, the shaded region is bounded by the curve 0,33 2
2 >+= x

x
xy , 

and the two lines  6=y   and  3=x .  Find the area of this shaded region. 4 
 

Question 6 continues next page 
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Question 6  (continued) 
 
 
 
(c) The directrix of a parabola is the x axis and the focus is the point (0,4). 
 
 
 (i) Write down the focal length of the parabola. 1 
 
 
 (ii) Find the equation of the parabola. 2 
 
 

End of Question 6 



Question 7  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
(a) )0,2(−A   and  )4,0(B   are two points in the number plane.  ),( yxP  is any point 

such that AP  is perpendicular to BP. 
 
 
 
 
 
 
 
 
 
 
 
 
 (i) Prove that the equation of the locus of ),( yxP  is  ( ) ( ) 042 =−++ yyxx  3 
 
 
 (ii) Deduce that the equation in (i) represents a circle and find its centre and 

radius. 3 
 
 
(b) 
 
 
 
 
 
 
 
 
 
 

 Consider the region bounded by the curve  21
2
x

y
+

=   and the line  1=y  as 

shown in the diagram. 
 
 
 The region is revolved about the y axis.  Find the volume of the solid of revolution 

generated. 4 
 
 

Question 7 continues next page 
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Question 7  (continued) Marks 
 
 
 
(c) The population, P , of a rural town is growing exponentially according to the 

equation teP 1.05000= , t  measured in years.  Currently, i.e. 0=t , the population 
is increasing at a rate of 500 people/year. 

 
 What rate of increase, correct to the nearest hundred, is expected after 20 more 

years? 2 
 
 

End of Question 7 



Question 8  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 

(a) Simplify the expression  ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
− −−− 12

1
12

1
21 yxyxyx , giving your answer with positive 

indices. 2 
 
 
 
(b) A particle moves on a straight line so that its velocity, smv / , at any time 

t seconds is given by  ( )
2

1 4 ttv +−= ,  0≥t  

 
 
 (i) Find the initial velocity and show that the particle never stops. 2 
 
 
 (ii) Find the initial acceleration of the particle. 2 
 
 
 (iii) Find the least value of the velocity. 2 
 
 
 (iv) Sketch the velocity-time graph. 2 
 
 
 (v) Find the distance travelled by the particle in the first 2 seconds. 2 
 
 

End of Question 8 



Question 9  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
(a) In the land of Welf the interest on investments is paid continuously.  If an interest 

rate of 100 k % p.a. is given then it can be shown that the amount in the fund after 
t  years, 0≥t , is ( )tA  where 

 
 ktPetA =)( , P  is the initial investment. 
 
 
 (i) A particular fund, F , in Welf pays 10% p.a. interest.  Show that 1.0=k  1 
 
 (ii) Sally invests $5000 into fund F  for 20 years.  Find, correct to the nearest 

dollar, the amount Sally would have after the 20 years. 1 
 
 (iii) Sally wants to be more wealthy in Welf and decides not to terminate her 

investment of $5000 until it has grown to at least $100 000.  For how many 
years will she need to wait? 2 

 
 (iv) Lucy also invests in fund F.  She decides to deposit $1500 into the fund at 

the start of each year for 20 years.  Find, correct to the nearest dollar, the 
amount Lucy would have after the 20 years. 3 

 
 
 
 
(b) 
 
 
 
 
 
 
 
 
 In the diagram, ABCD  is a parallelogram.  The diagonals AC  and BD  meet at P .  M  is 

the mid-point of AB  and MC  meets BD  at Q . 
 
 (i) Show that  CDQΔ  is similar to MBQΔ  1 
 
 (ii) Deduce that BQDQ 2=  2 
 
 (iii) Prove that QPBQ 2=  2 
 
 
 

End of Question 9 
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Question 10  (12 marks)  Use a SEPARATE writing booklet. Marks 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 In the diagram, O is the centre of a circle of radius 6  cm and PQ  is a chord of 

length 4 cm.  ABCD  is a rectangle constructed in the minor segment cut off by 
chord PQ .  OM  is drawn perpendicular to PQ  so that M  is the mid-point of both 
chord PQ and side AB.  N  is the mid-point of side CD . 

 
 Let θ=∠CON , θ  in radians. 
 
 
 (i) Show that 2=OM  cm 1 
 
 
 (ii) Show that  10 <<θ  2 
 
 
 (iii) Show that the area, a , of rectangle ABCD  is given by  

( )1cos3sin34 −= θθa  3 
 
 

 (iv) Show that  ( )3coscos3234 2 −−= θθ
θd

da  3 

 
 
 (v) Find the maximum area of the rectangle. 3 
 
 

End of Examination 
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