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SECTION I

Question 1

Which one of the following random variables is a discrete random variable?

A. the depth of water in a swimming pool

B. the height of a high-jump bar on the last competitor's jump

C. the number of goals scored by the Australian hockey team in a match

D. the distance run by a marathon runner

E. the weight of a boxer before their first fight

Question 2
The random variable X follows a normal distribution with mean 15.3 and standard deviation 1.5. If the standard normal distribution is represented by Z then the probability that X is greater than 18.3 is equal to

A. 
[image: image1.wmf](

)

2

Pr

-

<

Z


B. 
[image: image2.wmf](

)

1

Pr

>

Z


C. 
[image: image3.wmf](

)

2

2

Pr

<

<

-

Z


D. 
[image: image4.wmf](

)

2

Pr

1

-

<

-

Z


E. 
[image: image5.wmf](

)

2

Pr

1

>

-

Z


Question 3
One in four Victorians are forecast to attend at least one Commonwealth Games event. If this forecast was correct, in a random sample of twenty Victorians, what is the probability that only one of them would be attending at least one Commonwealth Games event?
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Question 4
The diagram below shows one cycle of the graph of a circular function.
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A possible equation for the rule of the function shown is
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Question 5
The sum of the solutions of 
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Question 6

On the graph of the function with equation 
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A possible value of a is
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Question 7
The linear factors of 
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Question 8
The expression 
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Question 9
If 
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Question 10
The graphs of the functions with equations 
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The solution of the equation 
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A. –3.46

B. –2.21

C. 0.11

D. 1.24

E. 2.59


Question 11
A polynomial function f has degree 3. It touches, but does not intersect the x-axis at 
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. Which one of the following could be the rule for f ?
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Question 12
Which one of the following functions is not 
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Question 13

The inverse function of 
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 is given by
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Question 14

The graph of the function h with rule 
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 is dilated by a factor of 2 from the x-axis and dilated by a factor of 3 from the y-axis.

The resulting function g has the rule
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Question 15

The graph of the function f with rule 
[image: image70.wmf](

)

x

f

y

=

 is shown below.
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Which one of the following could be the graph of 
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Question 16

If 
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Question 17

Using the approximation formula 
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Question 18

The graph of 
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 is shown below.
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On the graph of the function 
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, there will be respectively

A. three stationary points

B. three points of inflection

C. two turning points and one point of inflection

D. three x-intercepts

E. three points of inflection with zero gradient

Question 19

Using the left rectangles method of approximation with rectangles of width one unit, the approximate area of the region bounded by the positive x-axis, the y-axis and the curve with equation 
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Question 20
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Question 21

If 
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Question 22
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 are shown above. The shaded regions are the regions enclosed by the graphs of 
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The total area of these shaded regions is given by

A. 
[image: image104.wmf](

)

(

)

(

)

ò

ò

ò

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

6

0

6

6

2

6

11

2

1

cos

2

1

cos

2

1

cos

p

p

p

p

p

dx

x

dx

x

dx

x


B. 
[image: image105.wmf](

)

(

)

(

)

ò

ò

ò

÷

ø

ö

ç

è

æ

-

-

÷

ø

ö

ç

è

æ

-

-

÷

ø

ö

ç

è

æ

-

6

0

6

6

2

6

11

2

1

cos

2

1

cos

2

1

cos

p

p

p

p

p

dx

x

dx

x

dx

x


C. 
[image: image106.wmf](

)

(

)

(

)

ò

ò

ò

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

-

÷

ø

ö

ç

è

æ

-

4

0

4

7

4

2

4

7

2

1

cos

2

1

cos

2

1

cos

p

p

p

p

p

dx

x

dx

x

dx

x


D. 
[image: image107.wmf](

)

(

)

(

)

ò

ò

ò

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

-

÷

ø

ö

ç

è

æ

-

3

0

3

5

3

2

3

5

2

1

cos

2

1

cos

2

1

cos

p

p

p

p

p

dx

x

dx

x

dx

x


E. 
[image: image108.wmf](

)

(

)

(

)

ò

ò

ò

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

+

÷

ø

ö

ç

è

æ

-

3

0

3

5

3

2

3

5

2

1

cos

2

1

cos

2

1

cos

p

p

p

p

p

dx

x

dx

x

dx

x



SECTION 2

Question 1

“Powball” is a lottery open to the public and drawn each Thursday night. A government supervisor must be present to supervise each Powball draw. Four supervisors, George, Danielle, Bhawani and Tim have supervised the draws on the proportion of occasions indicated in the table below where p >0.

	Supervisor


	Proportion of draws supervised

	George


	p – q

	Danielle
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	Bhawani
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	Tim


	4q


a. i.
Show that 
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ii. Given that 
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, calculate the value of p and find the probability that on a particular night when a Powball draw took place, George was the supervisor.
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b. The probability of Tim running late to supervise Powball depends on whether or not he was late on his previous supervision. The probability of Tim being late to his supervision when he was late to his previous supervision is 0.2.

The probability of Tim being late if he was on time to his previous supervision is 0.4.

Tim supervised three Powball draws in February. On his last supervision in January he was late.

i. What is the probability that he was late to his second supervision in February?

ii. What is the probability that he was on time to his third supervision in February?

iii. What is the probability that he was on time exactly twice during February?
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c. The time, t, in seconds that it takes between two consecutive balls dropping into the selection tray during the Powball draw is a random variable with probability density function
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where k is a positive constant.

i. Show that the value of k is 30

ii. Find the probability that the time between two consecutive balls dropping, is less than 0.25 seconds.  Express your answer correct to 4 decimal places.

iii. Find the probability that the time between two consecutive balls dropping, is less than 0.1 seconds given that it is less than 0.25 seconds.

Express your answer correct to 4 decimal places.
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Total 18 marks

Question 2

In a window display, a horizontal shelf is connected to a vertical pole. The shelf moves vertically up and down so that the distance d in centimetres from the floor below, at time t seconds is given by
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The time 
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 corresponds to 9am when the mechanism that moves the shelf is turned on.

a. What is the minimum distance of the shelf from the floor?

1 mark

b. What vertical distance does the shelf move through from its maximum height to its minimum height?

1 mark

c. What distance above the floor is the shelf at time 
[image: image120.wmf]75

=

t

 seconds?

Express your answer as an exact value.

1 mark

d. During the first ten minutes of movement, when is the shelf exactly one metre above the floor? Express your answers in seconds correct to 2 decimal places.

2 marks

e. 
At what rate is the distance of the shelf above the floor changing at 
[image: image121.wmf]50

=

t

 seconds? Express your answer correct to 2 decimal places.

2 marks

f. During the first ten minutes, when was the rate of change of the height of the shelf above the floor negative?

2 marks

g. A second shelf in the same window display also moves vertically up and down so that its height, 
[image: image122.wmf]1

h

, in centimetres above the floor at time t seconds is given by
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The time 
[image: image124.wmf]0

=

t

 for this shelf also corresponds to 9am.  By using algebra, find when the two shelves are at the same height above the floor during their first ten minutes of movement. Express your answer/s correct to 2 decimal places.

3 marks

Total 12 marks

Question 3

The graph of 
[image: image125.wmf](
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 where 
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e

 is shown below.

[image: image152.wmf]
a. Find the x-intercept of the graph. Express your answer correct to two decimal places.

1 mark

b. Explain why the function f is not defined for 
[image: image127.wmf]0

£

x

.

1 mark

c. Explain why the inverse function, 
[image: image128.wmf](

)

x

f

1

-

, exists.

1 mark

d. Sketch the graph of 
[image: image129.wmf](
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x

f

y

1
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=

 on the same set of axes as the graph of 
[image: image130.wmf](
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f
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 is given.

1 mark

e. What is the y-intercept of the graph 
[image: image131.wmf](

)

x

f

y

1

-

=

? Express your answer correct to two decimal places.

1 mark

f. Use calculus to explain why the graph of 
[image: image132.wmf](

)

x

f

y

=

 has no stationary points. 

2 marks

g. 
Use calculus and a sketch graph to show that the rate of change of 
[image: image133.wmf](

)

x

f

 with respect to x is always positive.
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INSTRUCTIONS

Fill in the letter that corresponds to your choice.  Example:

The answer selected is B.  Only one answer should be selected.
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MULTIPLE- CHOICE ANSWER SHEET


2 marks

h. 
The area enclosed by the x-axis, the y-axis and the normal to the curve 
[image: image134.wmf](
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f
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 at the point where 
[image: image135.wmf]3
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 is given by
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Find the values of a, b and c.

5 marks

Total 14 marks


Question 4

Scientists conducting a research project into mice plagues, set up colonies of mice. Each colony lives under different environmental conditions and each colony starts with the same number of mice. The number of mice in each colony at time t years after the colonies are set up is given by N where
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where 
[image: image138.wmf]0
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a. Find the initial number of mice in each colony. Express your answer to the nearest whole number.

1 mark

b. By referring to the function N(t), explain why the population of a colony can never equal zero.

1 mark

c. If 
[image: image139.wmf]0

=

q

 for a particular colony, show using calculus, that the population of that colony can only increase.

2 marks

d. 
Show that if the population of a particular colony has a minimum population of 50 then 
[image: image140.wmf]2

=

q

.

4 marks

e. Sketch the graphs of 
[image: image141.wmf]50

 

and
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t

 on the set of axes below for the domain 
[image: image142.wmf][
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2 marks

f. By considering the intersection of the graphs with equation 
[image: image143.wmf]50
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e
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qt

t

, find the values of q for which the population of a mice colony would drop below 50.

4 marks

Total 14 marks
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