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Mathematics 

 
 
 
General Instructions  Total Marks  –  75 

• Reading Time – 5 Minutes • Attempt questions 1 – 5 

• Working time – 90 Minutes • All questions are of equal value. 

• Write using black or blue pen. Pencil may 
be used for diagrams. 

• Board approved calculators may be used. 

• Each question is to be returned in a separate 
booklet. 

 

• All necessary working should be shown in 
every question. 

• Answer in simplest exact form unless 
otherwise stated. 

• Full marks may not be awarded for careless 
or badly arranged work. 
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Question 1. (15 Marks) (Start a new booklet.) 

 

(a) Find the equation of the tangent to the curve   y = x
2 + ln x  at the point where x = 1. 

Give your answer in general form ( 0Ax By C+ + = ). 

 
 
 

3 

(b) Differentiate, and simplify where possible: 
 

(i)  
  
3 2x +1( )7   

 
 

(ii)  

  

sin2 x

2








  

 
 

(iii)  
  
x2 −1( )ln x  

 
 

(iv)  
  

x2 +1
x +1

 

 
 
 
 

8 

(c) 
Find the second derivative of   

  

ex + e−x

2
. 

 
 
 

2 

(d) Write down a primitive (indefinite integral) of   1− x . 
 
 
 

2 
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Question 2. (15 Marks) (Start a new booklet.) 

 

(a) Write down primitive functions of 
 
(i)   cos2x  
 

(ii) 
  
4e−2x −

3

x2
 

 

(iii) 
  

x −1

x2 −1
   

 

6 

 
 

  

(b) A particle moves along a straight line, its distance from the origin being given by 
   x = 2sin t − t . 
 
(i) Find an expression for the velocity of the particle. 
 
(ii) In what direction is the particle moving at t = 0? 
 
(iii) Determine when the particle first comes to rest. 
 
(iv) When is the acceleration positive in 0 2t π≤ ≤ ? 
 
(v) Calculate the total distance travelled by the particle in the first π seconds. 
 

6 

 
 

  

(c) (i) Use the Trapezoidal Rule with three function values to find an approximation 
to  

  
  

16 − x2dx
0

2

∫ . 

 
 Express your answer correct to two decimal places. 
 
(ii) Explain whether this approximation is greater than or less than the exact value. 
 

3 
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Question 3 (15 Marks) (Start a new booklet.) 

 
(a) Evaluate (Leave your answers in exact form.) 

 

(i)  

  

2

x +1









dx

0

1⌠

⌡
  

 
 

(ii)  
  

cos2x dx
0

π
3∫    

 
 

(iii)  
  

2− e2x( )dx
0

2

∫   

 
 

6 

   

(b) (i) Find the derivative of   x ln x . 
 
 

(ii) Hence find 
  

ln x dx∫ . 

 
 

3 

(c) Sketch the graph of 
  
y = 2sin 1

2
x + 3  from   x = 0  to  x = 2π . 

 
 
 

3 

(d ) Find the volume of the solid generated when the area bounded by the curve   y = x −1 ,      
the x-axis, and the ordinate x = 3 is rotated about the x-axis. 
 
 

3 
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Question 4 (15 Marks) (Start a new booklet) 

 
(a) Consider the curve   y = 3x

4 −16x3 + 24x2  
 
(i) Show that the curve meets the x-axis only at the origin. 
 
(ii) Find the turning points and determine their nature. 
 
(iii) Find the points of inflexion. 
 
(iv) Sketch the curve showing intercepts with the axes, turning points, and points of 

inflexion. 
 
 

 

6 

(b) The cost $c of an electrical appliance is decreasing each year according to the equation  
 

  

dc

dt
=
−100

t2
 

 
where t is the time in years that the appliance has been on the market. 
 
(i) If the item has been on the market for 5 years, find the rate of decrease in cost. 
 
(ii) Find an equation for c given that one year after it appeared on the market the 

cost was $160. 
 
(iii) Find the long-term cost as t increases without bound. 
 

4 

  
 

 

 (c) 
A function f x( )is such that 

  
′′f x( )= 2 − 2

x2
, and when x = 1, ′f x( )= 0 , and 

f x( )= −1. Find an expression for f x( ). 
 
 
 

2 

   
(d) Find the volume of the solid generated when the area bounded by the curves secy x=  

and y x= , and the lines x = 0 and x = 1 is rotated about the x-axis. 

 
 

3 
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Question 5 (15 Marks) (Start a new booklet) 
   

(a) 
 
 

 

 
 

The graphs of y = x − 5  and y = −x2 + 6x − 5  intersect at the points A and B as shown 
on the diagram. 
 
(i) Find the x-coordinates of point A and point B. 
 
 
(ii) Find the area of the shaded region bounded by the two curves. 
 
 

5 

(b) 
 

In a laboratory, a food product is heated in an oven set at 210oC in an effort to kill 
harmful bacteria. The number of bacteria recorded when the food product is first placed 
in the oven is 1800. After ten minutes the number of bacteria recorded is 550. 
It is found that the number N, of bacteria remaining t minutes after being in the oven is 
given by 

     N = N0e
−kt  

 
where N 0

and k are constants. 

 
(i) Find the values of N 0

and k, correct to four significant figures. 

 
(ii) If an acceptable number of bacteria present is 100 or less, find how long the 

food product should be in the oven, correct to the nearest second. 

5 

  
 
 

Question 5 continues overleaf. 
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(c) George is walking along a section of a still river, which is 25m wide, and has parallel 
banks. When he is at a point A, he spots his heart’s desire, Mildred, directly opposite at 
point B. 
George dives into the river and swims in a straight line at an angle of θ  to the 
riverbank, at a speed of 1 m/s. 
Mildred, not having seen George, continues walking along her side of the river towards 
a point C at a speed of 2 m/s. George reaches Mildred’s side of the river at the point C.  
 

 
 
(i) Find an expression in terms of θ for the time taken by Mildred to walk from B 

to C. 
 
(ii) Find an expression in terms of θ for the time taken by George to swim from A 

to C. 
 
(iii) Show that George cannot arrive at point C at the same time as Mildred. 
 
(iv) Find the least time by which George can miss Mildred at point C, to the nearest 

second. 
 
 
 

5 

This is the end of the paper. 



SHS Year 11 Accelerated Task 3 2009  Page 8 

 
STANDARD INTEGRALS 

 

1

2

1

2 2

2 2

1
, 1; 0,if 0

1

1
ln , 0

1
, 0

1
cos sin , 0

1
sin cos , 0

1
sec tan ,

1
sec tan sec , 0

1 1
tan , 0

1

n n

ax ax

x dx x n x n
n

dx x x
x

e dx e a
a

axdx ax a
a

axdx ax a
a

axdx ax
a

ax ax dx ax a
a

x
dx a

a x a a

dx
a x

+

−

⌠


⌡

⌠


⌡

⌠


⌡

⌠


⌡

⌠


⌡

⌠


⌡

⌠


⌡

⌠


⌡

= ≠ − ≠ <
+

= >

= ≠

= ≠

= − ≠

=

= ≠

= ≠
+

−

⌠
⌡

( )

( )

1

2 2

2 2

2 2

2 2

sin , 0,

1
ln , 0

1
ln

NOTE: ln log , 0e

x
a a x a

a

dx x x a x a
x a

dx x x a
x a

x x x

−

⌠


⌡

⌠


⌡

= > − < <

= + − > >
−

= + +
+

= >

 

 
 

 






























