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Directions to Students  
    
• Reading Time : 5 minutes  • Total Marks 120 
• Working Time : 3 hours  
• Write using blue or black pen. 

(sketches in pencil). 
• Attempt Question 1 – 10 

• Board approved calculators may 
     be used 

• All questions are of equal value 

• A table of standard integrals is 
provided at the back of this paper. 

 

• All necessary working should be 
shown in every question. 

 

• Answer each question in the 
booklets provided and clearly 
label your name and teacher’s 
name. 
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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. 
_____________________________________________________________________ 
 
QUESTION 1     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 

(a) Evaluate ( )
16
16

2

−
+  correct to three significant figures.    2 

 
 
(b) Simplify 118 −− .         1 
 
 
 

(c) Simplify 
5

32
2

−
−

xx .         1 

 
 
 

(d) Find the exact value of 
4

3cos
3

cos ππ
+ .      2 

 
 
 
(e) Find a primitive of  .        2 53 −x
 
 
 

(f) Express  
25

1
25

1
−

+
+

 in simplest surd form.     2 

 
 
 
(g) In 2003, I travelled 18 480 km in my car, which was 17.5% less than the   2 

distance I travelled in 2002. What distance did I travel in 2002?    
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QUESTION 2     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a) Differentiate the following functions: 
  

(i) .         2 ( 6237 x− )
 
(ii) xx tan  .         2 
 

(iii) 
x

x
2sin

 .         2

  
 
 

 
(b) Evaluate the following integrals: 
 
 

 (i) ⎮⌡
⌠

4

1

dxx .         2 

 
 

 (ii) ⎮ .         2 
⌡
⌠

2

0

3 dxe x

 
   
 
 

(c) Find  ⎮⌡
⌠

+
dx

x
x

3
6
2 .         2 
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QUESTION 3     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 

C(0, 8) 

B(4, 2) 

A(1, 0) O 
x 

y 

NOT TO SCALE • 

• 

• 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 The diagram shows the points A(1, 0), B(4, 2) and C(0, 8) in the 
 Cartesian plane. 
 
(a) Show that the equation of BC is .01623 =−+ yx      2 
 
 
(b) Show that  is 90°.        2 ABC∠
 
 
(c) Find the length of AB.         2 
 
 
(d) Find the equation of the circle with centre A that passes through B.   2 
 
 
(e) The circle in (d) crosses the y axis between the origin and C at point D (not 2 
 shown on the diagram). Find the coordinates of D. 
 
 
(f) Copy or trace the diagram into your Writing Booklet, and shade the region  2 
 that satisfies both the inequalities: 
    

0  and01623 ≤≥−+ yyx .
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QUESTION 4     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a) In an arithmetic series, the sixth term is 13 and the tenth term is 1. 
  

(i) Find the first term and common difference.     2 
  

(ii) Find the sum of the first twenty terms.     2 
 
 
 
 
(b) A container holds 50 litres of oil. A pump withdraws 10 litres on the first  3 
 stroke and 7.5 litres on the second stroke. On each future stroke, the pump 
 withdraws ¾ of the amount of the previous stroke. 
 Show that the container will never be emptied, and find how much oil will 
 finally remain in the container. 
 
 
 
 y 

x 

Q 

O 

2xy =  

P(1, 1) 

NOT TO SCALE 

(c) 
 
 
 
 
 
 

 
 
 
 
 
 
 

 (i) Show that the equation of the normal to the parabola  at the  2 2xy =
  P(1, 1) is      .032 =−+ yx
 

(ii) This normal cuts the parabola again at Q. Find the coordinates of Q. 3
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QUESTION 5     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a) The following table shows the values of a function for four values of x.  2 
 

x 1 2 3 4 
f(x) 1.2 3.7 5.2 1.1

 Use the trapezoidal rule to estimate . ⎮⌡
⌠

4

1

)( dxxf

 
 
(b) (i) Copy and complete this table for , giving values to   1 xexxf =)(

2 decimal places.  
 

x 0 1 2 
f(x)    

(ii) Use Simpson's rule to estimate the value of ⎮ .   2 
⌡
⌠

2

0

dxex x

 
 
 

xy 2cos=  

xy sin=  

4
π  2

π  O 

y 

x 

-1 

1 
A 
• 

(c)  
 
 
 
 
 
 
 
 
 

The diagram shows the graphs of xy sin=  and xy 2cos=  for .0 2
π≤≤ x   3 

 The graphs intersect at A ⎟
⎠
⎞

⎜
⎝
⎛

2
1,

6
π . 

 Find the area of the shaded region. 
 
 
 

(1, 0) O 
x 

y 
(5, 2) 

(d)  
 
  
 
 
 

 
The diagram shows the graph of 1−= xy  between (1, 0) and (5, 2).   4 
The shaded region is rotated about the y axis. Find the volume of the solid formed. 
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QUESTION 6     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a)  

NOT TO SCALE 
θ  

11.5 cm  
 
 
 
  
 The radius of a sector of a circle is 11.5cm, and its perimeter is 36.8cm. 

  
 (i) Find the size of the angle θ  to the nearest degree.    3 
 
 (ii) Find the area of the sector.       1 
 
 
 
 
(b)  

B 

C 

NOT TO SCALE 

x  

F 

E 

D 

A 

120° 

 
 
 
 
 
 
 
 
  
 
 ABCDEF is a regular hexagon, with each side of length x, and each angle 120°. 
 Diagonals AC, AE and CE are drawn. 
 
 Copy or trace the diagram into your Writing Booklet. 
 
 (i) Explain why .       1 °=∠ 30BAC
 

(ii) Find the size of        1 .EAC∠
 
(iii) Find the length of AC, in terms of x, using the Cosine Rule in  2 .ABCΔ
 

 (iv) Find the area of  in terms of x.      1 ABCΔ
  
 (v) Find the area of  in terms of x.      1 ACEΔ
 
 (vi) Show that the area of ACEΔ  is half the area of the hexagon.  2
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QUESTION 7     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a) (i) Write down the discriminant of      1 ).3(2 +++ kkxx
 
 (ii) For what values of k does the equation    2 0)3(2 =+++ kkxx
  have real and different roots? 
 
 
 
(b) The equation of a parabola is  ( ) ( ).3124 2 +=− yx  
 
 (i) Write down the coordinates of the vertex of the parabola.   1 
 
 (ii) What is the focal length of the parabola?     1 
 
 (iii) Write down the equation of the directrix of the parabola.   1 
 
 

O 
x 

B 
S 

ayx 42 =  

A 

y 
(c)  
 
 
 
 
 
 
  

The diagram shows the graph of the parabola , with focus S, and AB ayx 42 =
 is the latus rectum (that is, the focal chord perpendicular to the axis of the parabola). 
 
 Prove that the length of the latus rectum is 4a units.     2 
 
 
(d)  

B 

C D 

M 

N 

A  
 
 
 
 
 
 
 ABCD is a parallelogram and M is the midpoint of AB. 
 
 (i) Prove that  is similar to AMNΔ CNDΔ .     2 
 
 (ii) Prove that .       2NCAC 32 =
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QUESTION 8     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
(a) Solve  the equation .20for ,0cossin2cos π≤≤=+ xxxx     3 
 
 
 
 v 

t 

8 

O 

-8 

3 6 

(b)  
 
 
 
 
 
 
 
 
  

The velocity of a particle (v m/s) at time t seconds is shown in the diagram. 
 
 (i) Find the total distance travelled by the particle in the first 5 seconds. 2 
 
 (ii) After how many seconds is the particle the furthest from its   1 
  starting point? 
 
 (iii) Find the acceleration of the particle in the period .53 ≤≤ t    1 
 
 
 
 
 
(c) The diameter of a tree (D cm) t years after planting is given by the formula 
     

teD 2.05060 −−= . 
 
 (i) Find the diameter of the tree when it is planted.    1 
 
 (ii) Find the diameter after 10 years.      1 
 
 (iii) Find the rate at which the diameter is increasing after 10 years.  2 
 
 (iv) What diameter will the tree eventually approach?    1
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QUESTION 9     (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 
 
(a) Wheat is poured from a silo into a railway truck at a rate R kg/s, given by 
      381 ttR −=
 where t is the time in seconds after wheat begins to flow. 
 
 (i) What is the rate of flow when t = 6?      1 
 
 (ii) What is the largest value of t for which the expression for R is  2 
  physically possible? 
 
 (iii) Find an expression for the mass M kg of wheat in the truck after   2 

t seconds, if initially there was 1 tonne of wheat in the truck. 
 

(iv) Calculate the total weight of wheat in the truck after 6 seconds.  1 
 
 

 y 

• 

• 

• 

x A(5, 0) 

B(0, 6) 

C(0, -6) 

• 
D(x, 0) 

NOT TO SCALE 

(b)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 A company wishes to locate its distribution centre such that its distance fom 

 three different factories is a minimum. 
 According to a coordinate system, the factories are located at A(5, 0), B(0, 6) 
 and C(0, -6), while the distribution centre lies on the x axis at D(x, 0). 
 
 (i) Find an expression, in terms of x, for the total distance between the  2 
  distribution centre and each of the factories, that is: 
   Distance = DA + DB +DC 
 
 (ii) Where should D be placed so that this total distance is a minimum.  3 
  (There is no need to verify that it is a minimum.) 
 
 (iii) What is this minimum total distance?      1
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QUESTION 10    (12 Marks)     Use a SEPARATE writing booklet.             Marks 
 

Consider the function  .)(
x

exf
x

=  

 
(a) What is the domain of  ?       1 )(xf
 

(b) The first derivative of   is )(xf 2)('
x

eexxf
xx −

= .     2 

 Show that the second derivative can be written as: 

    ( )[ ]
3

2 11)(''
x

xexf
x +−

=  

 
 
(c) Find the coordinates of the stationary point and determine its nature.  3 
 
 
(d) Show that there are no points of inflexion.      1 
 
 
(e) For what values of x is the curve concave up and concave down?   2 
 
 

(f) Find .lim
x

e x

x ∞−→
          1 

 
 
(g) Sketch the graph of         2 ).(xfy =
 
  
 
 
 

End of paper
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STANDARD INTEGRALS 
 

∫ dxx n   0 if,0;1,
1

1 1 <≠−≠
+

= + nxnx
n

n  

 

∫ dx
x
1     0,ln >= xx

 

∫ dxe ax   0,1
≠= ae

a
ax  

 

∫ dxaxcos   0,sin1
≠= aax

a
 

 

∫ dxaxsin   0,cos1
≠−= aax

a
 

 

∫ dxax2sec   0,tan1
≠= aax

a
 

 

∫ dxaxax tansec  0,sec1
≠= aax

a
 

 

∫ +
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,ln 22 >>−+= axaxx  

 

∫
+

dx
ax 22

1  ( )22ln axx ++=  

   
NOTE:    0,logln >= xxx e
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