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Instructions 
 

Answer all questions. Do not use CAS/calculators. 

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

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

Unless otherwise indicated, the diagrams in this exam are not drawn to scale. 
 

Question 1   Consider quadratic function ( ) cbxaxxf ++= 2  and linear function ( ) 32 += xxg . 

a.  Find ( )xf ′  in terms of a and b.          1 mark 

 

 

 

b.  Express ( )( )xgf  in the form CBxAx ++2 .        2 marks 

 

 

 

 

 

 

c.  Find a value for each of  a, b and c in ( ) cbxaxxf ++= 2  such that ( )( ) ( )( )xffxff ′=′ . 3 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 2  A worker usually has 5 cups of drink with or without sugar each day. If he has sugar in one 

drink, the probability of having sugar in the next drink is 0.30. If he has no sugar in one drink, the 

probability of not having sugar in the next drink is 0.40.  

 

a.  Find the probability that he has sugar in his fifth drink if he does not have sugar in his third drink. 

             2 marks 

 

 

 

 

 

b.  Find out whether he has sugar or not in his first drink if the probability that he has sugar in his third drink 

is 0.42. 

2 marks 
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Question 3  Let ( ) 3248 23 +−−= xxxxf . 

 

a.  Show that ( ) ( )( )( )822 −+−= xxxxf .        2 marks 

 

 

 

 

 

 

 

 

b.  Hence solve 02222 52323 =+−− ++ yyy  for y.       3 marks 

 

 

 

 

 

 

 

 

 

 

 

 

Question 4  Consider xy 2log= . 

 

a.  Find the gradient of the tangent to the graph of xy 2log=  at 2=x .    2 marks 

 

 

 

 

 

 

 

b.  Find the exact coordinates of the y-intercept of the tangent to the graph of xy 2log=  at 2=x .  

2 marks 
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Question 5  Given ( ) 1+= −axexf  and +∈ Ra , find the value of a such that the graphs of ( )xfy 1−=  and 

( )xfy =  touch each other (i.e. intersect at one point only).      3 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 6   

a.  Find the exact value of 







−

4

3

12
cos

ππ
.        1 mark 

 

 

 

 

 

 

 

 

b.  Hence solve 0
2

1
3

2
sin =+








− x

π
 for 

26

ππ
<< x .      2 marks 
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Question 7  The probability density function of random variable X is given by  

 

( )








>

≤≤
+

<

=

ax

ax
x

x

xf

,0

0,
4

1
0,0

 

 

a.  Show that 2=a .           1 mark 

 

 

 

 

 

 

 

 

 

 

 

b.  Find the average value of ( )xf  in the interval 20 ≤≤ x .      1 mark 

 

 

 

 

 

 

 

 

 

c.  Find the average value of X.         2 marks 

 

 

 

 

 

 

 

 

 

 

 

Question 8  A small cube has one red face, two blue faces and three green faces. It is rolled three times. 

 

a.  Find the number of distinct probability values of  the possible outcomes.   1 mark 
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b.  Find the probability that each colour appeared once in three rolls of the cube.   2 marks  

 

 

 

 

 

 

 

 

 

 

 

 

c.  Find the probability that exactly one blue face appeared in three rolls of the cube.  2 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

Question 9  Consider ( ) ( )15sin
5

1
−= xxf . 

 

a.  Find the value of ( )2.0f ′ .          1 mark 

 

 

 

 

 

 

 

b.  Use ( ) ( ) ( )afhafhaf ′×+≈+  to find the linear approximation of ( )21.0f .   1 mark 
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Question 10  The graph of ( )xfy −−= 12  is shown below.   

 
 

a.  State a sequence of transformations on the graph of ( )xfy −−= 12  to produce the image given by the 

equation ( )yfx −−= 21 .           3 marks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

b.  Sketch the graph of  ( )yfx −−= 21  on the grid shown above.     1 mark 

 

 

 

 

End of exam 1 

 

 


