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SECTION 1

Question 1

If  
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Question 2

Given the two linear simultaneous equations 
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 there is no solution.
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 there is a unique solution. 
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 there is more than one solution.

Question 3
The average value of the function with the rule 
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Question 4

The transformation 
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  which maps the curve with equation 
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 to the curve with equation 
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Question 5
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The diagram above show the graph of 
[image: image28.wmf]2

33

yxx

=-+-

 and the tangent to the graph at 

the point P, where 
[image: image29.wmf]3.

x

=

 The tangent has the equation 
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. The shaded area A is 

the area between the graph, the tangent and the y-axis.  Which of the following is FALSE?
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Question 6
If  
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  then the best approximation to  
[image: image37.wmf]2

1

3.99

 is given by

A.

[image: image38.wmf](

)

(

)

40.014

ff

¢

-


B.

[image: image39.wmf](

)

(

)

40.014

ff

¢

+


C.

[image: image40.wmf](

)

(

)

20.014

ff

¢

-


D.

[image: image41.wmf](

)

(

)

20.012

ff

¢

+


E.

[image: image42.wmf](

)

(

)

20.012

ff

¢

-


Question 7

Which of the following is NOT a measure of the area bounded by the graph of  
[image: image43.wmf]22
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 and the x-axis?
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Question 8

If  a is a real positive constant, then the inverse of the function 
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Question 9
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Question 10

The graph of the function 
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A.
a local maximum at  
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a local minimum at  
[image: image62.wmf]0

x

=


D.
a point of inflexion at  
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a point of inflexion at  
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Question 11
Given the function 
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 where a and b are non-zero real constants,

and 
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 is the inverse function.

Which of the following statements is FALSE?
A.
The graph of 
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 has the line 
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 as a vertical asymptote and  the line 
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B.
The domain and range of  both 
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The graph of 
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E.
The graphs of 
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Question 12
A certain curve has its gradient given by 
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. If the curve crosses the x-axis 

at 
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  then it crosses the y-axis at
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Question 13

A curve has a vertical asymptote at 
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 and a horizontal asymptote at 
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. Which one of the following could be the equation of the curve ?
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Question 14

Let  
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. The graph of f  is transformed by a reflection in the x-axis, followed by a dilation of factor 2 from the y-axis, then a dilation by a factor of  3 from the x-axis. The resulting graph is defined by
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Question 15

If  
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Question 16

The function 
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Question 17

Anthony and Betty play n games of table tennis. The probability that Anthony wins any game is 0.4, no game can be a draw. If the probability that Betty wins no games is less than 0.01, then the minimum number of games they played is equal to
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Question 18

If  X  is a normally distributed random variable with mean 
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 and variance 
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Question 19

Shown below is the graph of a function f.  
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Question 20

The graph of  
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 is shown.

The graphs of 
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Question 21

A regular hexagon, has each side length being L cm. The area A of the hexagon is given by 
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. If each of the six sides of the hexagon increases at a rate of 
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 cm/s, then the rate in cm2/s at which the area of the hexagon is increasing, when the side lengths are 
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Question 22

The random variable X  has the following probability distribution.
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Which of the following statements  is FALSE?
A.
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END OF SECTION  1

SECTION 2




Question 1


Consider the function 
[image: image159.wmf](
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, where c and d are real numbers.

 
a.
 The coordinates of  the turning point on the graph of 
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i.
Show that in this case   
[image: image162.wmf]9,027
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 and determine the value of  u.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2 marks


ii.
For what values of  d does the graph of  
[image: image163.wmf]32
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 cross the x-axis at 



three distinct points?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 2 marks


b.
For what values of  c and  d does the graph of 
[image: image164.wmf]32
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 have two 



distinct turning points?

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 2 marks


c.
If the graph of 
[image: image165.wmf](
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 is translated p units to the left away from the y-axis, 



it becomes the graph of  
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.  Find the values of  p , c and  d  in this case.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
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________________________________________________________________________

________________________________________________________________________

2 marks


d.
Let A be the area bounded by the graph of  
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, the coordinate 



axes and 
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, and that 
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equally spaced left rectangles, the area is 10 square units.  If this area is approximated 



by four equally spaced right rectangles, the area is 6 square units. The exact area



bounded by the graph of  
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square units. Determine the values of  c and d.
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 5 marks

Total 13 marks


Question 2

The diagram below shows a “triangular” shade cloth, which is designed to block the 


direct sunlight onto a children’s playground. The cloth lies in a horizontal plane and 


has vertical posts erected at points O, A and B. The point O is the origin and the co-


ordinates of the points A , P and B are 
[image: image172.wmf](
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 respectively. The axes 


are shown on the drawing and the units are in metres. 
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The curve OPA  has the form 
[image: image174.wmf](
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a.
Explain why 
[image: image175.wmf]1.5and
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________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

 1 mark


The curve OB  has the form 
[image: image176.wmf](
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b.
Find the value of k.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

1 mark


c.
The curve BA is the reflection of the curve OB in the line 
[image: image177.wmf]4.
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i.
Write down two transformations, which take the curve OB into the curve BA. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

1 mark

ii.
Hence write down a function in terms of k, which describes the curve BA. 

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

2 marks

 
d. i.
Write down a definite integral, in terms of  k, which gives the total area of the 



shade cloth.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

1 mark


  ii.
If the area of the shade cloth can be expressed in the form 
[image: image178.wmf]qr
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, find the 



values of p, q and r.

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

4 marks


Total 10 marks 


Question 3


At a cinema, the time T minutes, that customers have to wait in order to buy their tickets 


has a probability density function given by
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a.
Show that 
[image: image180.wmf]33

and

16040

bc

==

.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
3 marks


b.
Sketch the graph of  
[image: image181.wmf](
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 on the axes provided, clearly labelling the scale.

1 mark


c.
Find the probability that a customer waits more than six minutes to buy a ticket.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks


d.
Find the mean time that customers have to wait in order to buy their tickets, give 



your answer correct to one decimal place.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks


e.
Find the median time, correct to two decimal places, that customers have to wait 



in order to buy their tickets.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

  The running times of movies shown at the cinema are normally distributed with 


a mean of 94 minutes, with a standard deviation of 10 minutes. 



f.
Find the probability that the running time of a movie is more than 109 



minutes, give your answer correct to three significant figures.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark


g.
A certain cinema complex  has four different movies playing. Find the probability 

that at least  two of the movies have a running time of more than 109 minutes, 

give your answer correct to three significant figures.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks 


Pete goes to the movies once every week. He likes to see only action or comedy movies. 


If he sees an action movie one week, the probability that he sees an action movie the following 


week is 0.45, while if he sees a comedy one week, the probability that he sees an 


action movie the following week is 0.35. Suppose he has just seen an action movie.


h.
What is the probability that of the next three movies he sees, exactly two are 

comedies, give your answer correct to three decimal places.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks

i.

In the long term, what percentage of the movies that Pete sees are action movies?



Give your answer correct to one decimal place.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
1 mark

Total 16 marks


Question 4


The diagram below shows part of the graph of the function 
[image: image182.wmf](

)

(

)

2

4

:0,where

fRfx

x

¥®=

.



Let 
[image: image183.wmf](
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 where 
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 be a point on the graph of  
[image: image185.wmf]2
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a.
Show that the distance s from the origin O to the point P is given by 
[image: image187.wmf]6

2

16

a

s

a

+

=

.

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________
2 marks



b i.
Find, the exact value of  a, for which the distance s is a minimum. 




Verify that it is a minimum.



________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
                       3 marks
 

  
  ii.
Find the minimum distance, give an exact answer. 


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
1 mark
c.i.
Find in terms of a, the equation of the normal to the curve 
[image: image188.wmf](

)

yfx

=

 at the point P.


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
________________________________________________________________________
________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
2 marks
  ii.
 Find the value of a, for which the normal passes through the origin.


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
1 mark

Total 9 marks

Question 5

Given the function 
[image: image189.wmf](
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a.
Find the general solution of 
[image: image190.wmf](
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________________________________________________________________________

________________________________________________________________________
1 mark
  b.
State the smallest positive value of T for which 
[image: image191.wmf](
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________________________________________________________________________
1 mark
   Given the function 
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   c. 
 Find  
[image: image193.wmf](
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________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
1 mark

  d.i.
Find  
[image: image194.wmf](

)

{:0}

xfx

¢

=

.


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
2 marks
   ii.
Find the exact coordinates of the maximum and minimum turning points 



on the graph of  
[image: image195.wmf](

)

yfx

=

.


________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
1 mark

e.
Sketch the graph of  
[image: image196.wmf](

)

yfx

=

 on the axes below, clearly labelling the scale.
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2 marks


f.
If  
[image: image198.wmf](
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 state the values of 
[image: image199.wmf]and
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________________________________________________________________________

________________________________________________________________________

________________________________________________________________________
2 marks

Total 10 marks
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MATHEMATICAL METHODS CAS

Written examination  2

FORMULA SHEET

Directions to students

Detach this formula sheet during reading time.

               This formula sheet is provided for your reference.

Mathematical Methods and CAS  Formulas

Mensuration

	Area  area of a trapezium:
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	         curved surface area of a cylinder:  
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	volume of a cylinder:                     
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	volume of a cone:                          
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Calculus
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	 product rule:            
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	Chain rule:                 
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Probability
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	mean:    
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	variance: 
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	continuous
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Students are permitted to bring into the examination room: pens, pencils, highlighters, erasers, sharpeners, rulers,  a protractor, set-squares, aids for curve sketching, one bound reference, one approved graphics calculator ( memory DOES NOT need to be cleared ) and, if desired, one scientific calculator.


Students are NOT permitted to bring into the examination room: blank sheets of paper and/or white out liquid/tape. 


Materials supplied 


Question and answer booklet of  29 pages with a detachable sheet of miscellaneous formulas at the end of  this booklet.


Answer sheet for multiple choice questions. 


Instructions 


Detach the formula sheet from the end of this book during reading time. 


Write your student number in the space provided above on this page.


Check that your name and student number as printed on your answer sheet for multiple- choice questions are correct, and sign your name in the space provided to verify this.


All written responses must be in English.


At the end of the examination


Place the answer sheet for multiple-choice questions inside the front cover of this book. 





Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic devices into the examination room.
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Instructions for Section I


Answer all questions in pencil on the answer sheet provided for multiple-choice questions. 


A correct answer scores 1 mark, an incorrect answer scores 0.


Marks will not be deducted for incorrect answers.


No mark will be given  if more than one answer is completed for any question.














Instructions for Section 2





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 one mark is available, appropriate working must be shown.


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