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SECTION 1
Question 1

For the function with rule 
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Question 2
The period and amplitude of the function 
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Question 3
The sum of the solutions to the equation 
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Question 4
Three fair coins are thrown simultaneously. Let X represent the number of heads that come up.

The probability distribution for X is given by
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Question 5
A system of equations is given by
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An equivalent matrix equation is
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Question 6
The graph of 
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 is translated 2 units to the left and reflected in the y-axis. The equation of the resulting graph is given by
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Question 7
The functions g and f  both have maximal domains.

If 
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Question 8
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Question 10
If 
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Question 11
If 
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Question 12
Water is filling a cylinder which has a radius of 5cm. The height of the water in the cylinder is changing at the variable rate of 
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Question 13
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The graph of 
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Question 14
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The graph of 
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B. stationary point

C. local minimum value

D. local maximum value

E. stationary point of inflection

Question 15
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Let 
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The function 
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Question 17

The area of the region enclosed by the graph of 
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Question 18
The temperature, 
[image: image104.wmf]T

, in degrees Celsius, of a hothouse kept in a set temperature range on a particular day is modelled by the equation 
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The average temperature, in degrees Celsius, over the first 24-hour period is
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Question 19

The age, in months, of children starting three-year old kindergarten is normally distributed with a mean of 42 and a standard deviation of 2.

The percentage of children who start three-year old kindergarten who are older than 39 months is closest to

A. 68%

B. 81.5%

C. 93%

D. 95%

E. 99.7%

Question 20

The probability of a soccer team scoring a goal from a penalty shot is 0.78.

During a particular game the team is awarded 4 penalty shots. The probability that they score at least 3 goals from these penalty shots is closest to 

A. 0.1044

B. 0.3702

C. 0.4176

D. 0.4746

E. 0.7878

Question 21

A continuous random variable has a probability density function given by
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The mean and mode can be expressed respectively as
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Question 22

The function f is a cubic function.

The graph of 
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SECTION 2

Answer all questions in this section.

Question 1

Consider the function 
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The graph of f is shown below.

a. Show that the x-intercept occurs at 
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1 mark

b. Explain why the function is only defined for 
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c. Find the turning point of the graph of 
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. Express each coordinate correct to 1 decimal place.

1 mark

d. Write down the range of the function, expressing numbers correct to 1 decimal place where appropriate.

1 mark

e. i.
Explain why the function f does not have an inverse function.

ii. The function 
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 has an inverse function 
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Find the value of a, correct to 1 decimal place, such that g has a maximal domain.
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f.
The graph of 
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 is transformed into the graph of 
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i.
Describe the sequence of transformations that occur.
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ii.
Find the values of x for which the graph of 
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2 + 2 = 4 marks
g.
A tangent to the function f has a gradient of 1.  The point of tangency is 
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    2 marks

h.
The shaded rectangles shown in the diagram below are used to find the approximate area of the region bounded by the graph of 
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The top right hand corner of each rectangle lies on the graph of the function 
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i.
Find the approximate area of the region bounded by the graph of 
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ii. Explain whether the approximation found in part i. will be greater than or less than the exact area.
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i.
Find the exact area enclosed by the region enclosed by the function 
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____________________________________________________________________

2 marks
Total 17 marks


Question 2
A proposal for the temperature ranges at which foods can be safely kept is shown in the table below.

	Zone
	Temperature range in degrees Celsius

	Cool safe zone
	less than 5

	Unsafe zone
	5 - 60

	Hot safe zone
	greater than 60


A particular food has a temperature over a 24-hour period that can be described by the function
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where T is the temperature in degrees Celsius, and t is the time in hours where 
[image: image144.wmf]0

=

t

 corresponds to midnight on Thursday.
a.
What is the temperature of this particular food at midnight on Thursday?

____________________________________________________________________


____________________________________________________________________

1 mark

b.
Explain whether or not the temperature of this food is ever in the “hot safe zone”.

____________________________________________________________________


____________________________________________________________________

1 mark

c.
State the time(s) when this particular food is at 
[image: image145.wmf]C

0

60

.


____________________________________________________________________


____________________________________________________________________

1 mark

d.
Between which times is this food safe? Express times to the nearest minute where appropriate.

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

2 marks

e.
At what times on Friday is the rate at which the temperature of this food is changing, 


i.
negative?


______________________________________________________________



______________________________________________________________


ii.
equal to five degrees per hour?  Express the times to the nearest minute.


______________________________________________________________



______________________________________________________________



______________________________________________________________



______________________________________________________________









       1 + 2 = 3 marks
In a poorly run café, plates of food that have been stored at a safe temperature are being sold for $5 each and plates of food that have been stored at an unsafe temperature are being sold for $10.

The probability of randomly selecting a plate of food that has been stored at an unsafe temperature is 0.5.  The probability of randomly selecting a plate of food that has been stored in the cool safe zone is 0.2.  The probability of randomly selecting a plate of food that has been stored in the hot safe zone is 0.3.
f.
Complete the probability distribution table below, where 
[image: image146.wmf]X

describes the cost, in dollars, of the plate of food sold.
	
	plate stored at safe temperature
	plate stored at unsafe temperature

	
[image: image147.wmf]x

$


	
	

	
[image: image148.wmf])

Pr(

x

X

=


	
	


2 marks
g.
Find the expected price of the plates of food in this poorly run cafe.

____________________________________________________________________

____________________________________________________________________
1 mark

h.
Find 
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____________________________________________________________________

1 mark

i.
Find 
[image: image150.wmf](
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____________________________________________________________________


____________________________________________________________________

2 marks
Total 14 marks
Question 3

Sue always goes on holidays in July. She always goes to the beach or to the mountains. If she goes to the beach one year there is a sixty percent chance she will go to the beach the next year. If she goes to the mountains one year there is a twenty percent chance she will go to the mountains the next year.

In the year 2005, Sue went to the beach during her July holiday.

a.
State T, the transition matrix that describes this situation.
1 mark

b.
State 
[image: image151.wmf]0

S

, the initial state matrix that describes this situation.

1 mark
c.
What is the probability that Sue will go to the mountains in July 2007?

2 marks

d.
In the long term, where will Sue prefer to go in her July holidays? Give a reason for your answer.

2 marks
Sue is a senior teacher and does a lot of extra yard duty.  The time, T hours, that she spends doing yard duty in a week is a continuous random variable with probability density function given by
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e.
Show that 
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____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

1 mark

f.
What is the median of this distribution?  Express your answer correct to the nearest minute.

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

1 mark
g.
Find the probability that Sue does less than two hours of yard duty in a week.  Express your answer as an exact value.

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

1 mark

h.
What is the probability that Sue does more than one hour of yard duty in a week given that she does less than two hours in the week?  Express your answer as an exact value.

____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________


____________________________________________________________________

2 marks

Sue’s friend George also does extra yard duty.  The time, T hours, that he spends doing yard duty in a week is a continuous random variable with probability density function given by
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i.
Find the value of a given that 
[image: image155.wmf]0

>
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.  Express your answer correct to 3 decimal places.
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

2 marks

Total 13 marks
Question 4
A government body has constructed a machine to control and monitor the growth of a secret anti-viral agent which is produced in the form of a gel. The volume of space; V, in 
[image: image156.wmf]3
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, that the anti-viral agent fills at time t minutes after it is put into the machine is given by the function
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   where 
[image: image158.wmf]0

³

t

.
a.
i.
Find the initial volume, in 
[image: image159.wmf]3

cm

, occupied by the anti-viral agent.

______________________________________________________________

______________________________________________________________


ii.
State the exact volume, in 
[image: image160.wmf]3

cm

, occupied after 15 minutes.



______________________________________________________________



______________________________________________________________

iii.
Give an expression for
[image: image161.wmf])
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 and hence find the time at which the volume is increasing at its greatest rate.

______________________________________________________________


______________________________________________________________


______________________________________________________________

1 + 1 + 2 = 4 marks

b.
Find the exact time at which the anti-viral agent first occupies a volume of 
[image: image162.wmf]3

cm

 

17

.

____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
____________________________________________________________________
      1 mark
There is a fault in the design of the machine and it is found that the anti-viral agent starts to escape when it first occupies a volume of 40 
[image: image163.wmf]3

cm

.
c.
Show that the time when the anti-viral agent first starts to escape is given by 
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____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

1 mark
If the volume of space that the anti-viral agent occupies can be kept at 40 
[image: image165.wmf]3

cm

 or less, the government can still use the machine, otherwise a new machine will need to be built.
The function 
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 gives the volume of anti-viral agent produced such that the machine can still be used where


[image: image167.wmf]ï

î

ï

í

ì

³

+

-

<

<

£

£

+

+

=

2

2

1

1

,

1040

20

,

40

0

),

1

(

log

7

15

)

(

m

t

t

m

t

m

m

t

t

t

V

e

m


d.
Given that 
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 is a continuous function, find the exact values of 
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 and 
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. 
____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

2 marks

e.
Using the function 
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, find the average volume of space occupied by the anti-viral agent, to the nearest 
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, for 
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____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

2 marks
f.
Using the function 
[image: image174.wmf])
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m

, find when the volume of space occupied by the anti-viral agent reaches zero 
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.

____________________________________________________________________

____________________________________________________________________

1 mark

The government is concerned about the possibility of the anti-viral agent escaping and hires a new company to design another machine to control and monitor the growth of the anti-viral agent.  This new machine does not leak and the volume of space V, in 
[image: image176.wmf]3

cm

, occupied by the anti-viral agent when it has been in the machine for t minutes, is given by the function
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g.
Find the exact range of values of k such that the volume of space occupied by the anti-viral agent stays above 20 
[image: image180.wmf]3
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.

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

____________________________________________________________________

3 marks
Total 14 marks

Mathematical Methods and Mathematical Methods CAS Formulas
Mensuration
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volume of a sphere:
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area of a triangle:

[image: image186.wmf]A

bc

sin

2

1


volume of a cone:



[image: image187.wmf]h

r

2

3

1

p


Calculus
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product rule:
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quotient rule: 
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chain rule:
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approximation:
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Probability
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Reproduced with permission of the Victorian Curriculum and Assessment Authority, Victoria, Australia.

This formula sheet has been copied in 2007 from the VCAA website www.vcaa.vic.edu.au
The VCAA publish an exam issue supplement to the VCAA bulletin.
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