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Instructions 

 
• Answer all questions in the spaces provided. 

• A decimal approximation will not be accepted if an exact answer is required to  
a question. 

• In questions where more than 1 mark is available, appropriate working must be shown. 

• Unless otherwise indicated, the diagrams in this book are not drawn to scale. 
 
 
 
QUESTION 1 

Let 5201443)( 234 −−−+= xxxxxp . 
 
a. (i)  Show that 13 +x  is a linear factor of )(xp . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 
 (ii)  Hence express )(xp  in the form )()13( xqx +  where )(xq  is a polynomial. 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 

                                                                                                                      2 + 1 = 3 marks 
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b. (i)  Find a linear factor of )(xq . 
 

 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 
 (ii)  Hence factorise )(xp  completely over R. 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                      1 + 2 = 3 marks 
 

                                                                                                                        Total 6 marks 
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QUESTION 2 

A continuous random variable X  has a probability distribution function given by 
 

⎩
⎨
⎧ <<

=
otherwise
if 

        0
0        

)(
bxax

xf  

a. Show that 22 =ab . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

 
b. Find the mean value of X  in terms of a  and b . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

 
c. Find the values of a  and b  if the mean value of X  is equal to 1. 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                      1 + 1 + 2 marks 
 

                                                                                                                       Total 4 marks 
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QUESTION 3 
Find in exact form all real solutions to the equation 1222 23 =−+ −xxx . 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 

 

                                                                                                                                     3 marks 
 
QUESTION 4 

For the function Rf →−∞ ]0 ,( :  with rule 
1

3)( 2 +
=

t
ttf , find the rule for the inverse function. 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 

 

                                                                                                                                     3 marks 
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QUESTION 5 

a. Show that the derivative of 
x

x2cos
 is equal to 2

2coscossin2
x

xxxx −−
. 

 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

 

b. Hence show that the curve 
x

xy
2cos

=  has stationary points at )0 ,(a , where 

 
2

)12( π+
=

na  and Jn ∈ . 

 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
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c. Show that the curve 
x

xy
2cos

=  also has stationary points with x-coordinates given by 

 the solutions to the equation 1)tan(2 −=xx . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 

 
                                                                                                                      3 + 1 + 1 marks 

 
Total 5 marks 
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QUESTION 6 

The line 1
2

−=
xy  is normal to the curve 14 += bxy . Find the exact value of b . 

 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 

 

                                                                                                                                     4 marks 
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QUESTION 7 

a. Sketch the graph of the function Rf →− ]3 ,[ : ππ  with rule ⎟
⎠
⎞

⎜
⎝
⎛=

2
cos)( xxf  on the  

 set of axes below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
b. On the same set of axes, sketch the graph of |)(2| xfy = . 
 
c. Hence find the exact area of the region bounded by the two curves. 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                      1 + 1 + 2 marks 
 

                                                                                                                        Total 4 marks 

y

xπ
2

 π 3π
2

 2π 5π
2

 3π – π
2

 – π 

1 

2 

– 1 

– 2 



 

 
©  The School For Excellence 2006       Complimentary Maths Methods – Examination 1         Page 9 

QUESTION 8 

Let xxxf −= 4)(  and 1216)( 4 ++= xxxg . 
 
State in correct order the transformations necessary to obtain the graph of )(xg  from the 
graph of )(xf . 
 

___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
                                                                                                                                     2 marks 
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QUESTION 9 
Grain is falling from the shute of a large storage container at a rate of 30 ⋅  minm /3 . The 
grain forms a heap on a flat horizontal floor in the shape of a right circular cone of semi-
vertical angle o45 . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
a. Show that the exact height of the cone 30 minutes after the shute is first  

 opened is 
3

1

3

π
. 

 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                                  2 marks 
 

450 
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b. Find in the form baπ
1

 m/min, where a and b are constants, the rate at which the height 

 of the cone is increasing 30 minutes after the shute is first opened. 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                            2 + 3 marks 
 

                                                                                                                         Total 5 marks 
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QUESTION 10 
The population drift from the country to the city has been of concern in recent years. If a 
person is living in the country one year the probability of that person living in the city the 

following year is 
7
1

. If a person is living in the city one year the probability of that person 

living in the country the following year is 
10
1

. 

Find the exact probability that a person who is currently living in the country will be living in 
the city in two years time. 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
                                                                                                                                     2 marks 
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QUESTION 11 

The probability of obtaining a particular number of dots (the score), X , on the uppermost 
face of a biased die is shown in the following table. 
 

x  1 2 3 4 5 6 

)Pr( xX =  p  

7
1

 
p3  p3  p4  p  

 
 
a. Find the exact value of p . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 
b. If a score greater than 2 was rolled, find the exact probability that the score was  
 less than 5. 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                            1 + 1 marks 
 

                                                                                                                         Total 2 marks 
 
 
 
 

END OF QUESTION AND ANSWER BOOKLET 
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BONUS QUESTION 
 
 
QUESTION 12 

a. Find the derivative of xxe− . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                                   1 mark 
b. Hence find an anti-derivative of xxe− . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                                  2 marks 
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c. A continuous random variable X has a probability distribution function given by 
 

⎪⎩

⎪
⎨
⎧ <<

=
−

otherwise

if 

            0

3log0       
2
 3

)(
 

e
x xe

xf  

 
  (i)   Find in the form ba elog− , where a  and b  are constants, the mean value of X . 

 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                                  3 marks 
 
 (ii) Find in the form celog , where c  is a constant, the median value of X . 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
 _______________________________________________________________________ 
 
  _______________________________________________________________________ 
 

                                                                                                                                  2 marks 
 

                                                                                                                         Total 8 marks 


