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SECTION 1

Question 1
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The graph above could have the rule
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Question 2
The graph of 
[image: image6.wmf]x

e

y

=

 is reflected in the y-axis and then translated 3 units up. The equation of this new, transformed graph is

A. 
[image: image7.wmf]3

x

e

y

-

=


B. 
[image: image8.wmf]x

e

y

3

-

=


C. 
[image: image9.wmf]3

+

=

-

x

e

y


D. 
[image: image10.wmf]3

+

-

=

x

e

y


E. 
[image: image11.wmf]3

+

-

=

-

x

e

y


Question 3
Which one of the following rules does not have a corresponding graph that has an asymptote given that a is a positive constant?
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Question 4
The graph of the discontinuous function f is shown below.
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The graph of the inverse function 
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Question 5
	x
	1
	2
	3
	4
	5
	6
	7
	8

	y
	-9.2
	-3.7
	0.4
	1.2
	1.7
	2.1
	2.3
	2.4


The data in the table above would be best modelled using

A. a logarithmic function

B. an exponential function

C. a linear function

D. a circular function

E. a quadratic function

Question 6
The graph below shows one cycle of the graph of a circular function.
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The equation of this function could be
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Question 7
The solution to the equation 
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A. 3(
B. 37(
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Question 8
The graph of 
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 is shown below.
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Which one of the following graphs could be the graph of 
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Question 9

Over which one of the following domains is the function 
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of x?
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Question 10
The average rate of change of the function 
[image: image32.wmf](

)

2

 

and

 

0

between 

 

2

=

=

=

t

t

e

t

f

t

 is

A. 
[image: image33.wmf]2

2

e


B. 
[image: image34.wmf]4

2

e


C. 
[image: image35.wmf]1

2

-

e


D. 
[image: image36.wmf]2

1

2

-

e


E. 
[image: image37.wmf]2

1

2

e

-


Question 11
The equation of the normal to the curve with the rule 
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Question 12
If you used the approximation formula 
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Question 13
The graph of 
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 is shown below.
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The graph of 
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Question 14
An approximation for the area enclosed by the x-axis, the y-axis and the graph of 
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 using rectangles of width 1 unit and the method of right rectangles, is given by
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Question 15

The total area enclosed by the graph of 
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Question 16
If 
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A. – 9
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D. 3
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Question 17

Consider the function 
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Question 18
If 
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Question 19

The probability distribution of a discrete random variable is shown in the table below.

	X
	5
	10
	15
	20
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	0.2
	0.1
	0.4
	0.3


The expected value of X is

A. 11

B. 12.5

C. 14

D. 15

E. 16.5

Question 20

In Victoria, one of two daily morning newspapers claims that 85% of households that subscribe to the newspaper have their papers delivered each morning before 7.30am.

In a random sample of 50 households that subscribe to this daily newspaper, the probability that exactly 45 receive their paper before 7.30am is given by
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Question 21
Which one of the following graphs could best show the shape of a binomial distribution of the random variable X with 8 trials and the probability of success for each trial is 0.7?
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Question 22
The random variable X has a normal distribution with a mean of 20. The random variable Z has a standard normal distribution.

If 
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 then the standard deviation of X is

A. –3

B. –2

C. 2

D. 3

E. 6


SECTION 2

Question 1

a. i.
Sketch the graph of 
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 on the set of axes below.

Show any asymptotes or intercepts clearly on your graph.
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2 marks

ii. Write down the domain and range of the function.

1 mark

b. i.
Find 
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.

1 mark

ii. 
Using part a. i., explain why there is no solution to the equation 
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c. Let 
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Explain why 
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ii. Show that 
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1 mark

iii. 
On the set of axes below, sketch the graph of 
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Show any asymptotes, or intercepts clearly on your graph.
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2 marks

d.
Using calculus, show that 
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5 marks

e.
Find correct to 2 decimal places the value(s) of x for which 
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2 marks

Total 16 marks


Question 2
At a blood donation facility, donors have their haemoglobin levels checked prior to donating blood. The haemoglobin levels for women over time at this facility are found to be normally distributed with a mean of 140 g/L and a standard deviation of 19.5 g/L. 

Ten per cent of female donors who attend the facility have a haemoglobin level that is considered to be high.

a. What is the probability that a randomly selected female donor at the facility will have a haemoglobin level that is considered high?

1 mark

b. What is the probability that if ten female donors at the facility are randomly selected, at least two will have a haemoglobin level that is considered high?  Express your answer correct to 4 decimal places.
2 marks

c. What is the minimum haemoglobin level that is considered high? Express your answer to the nearest whole number.

2 marks

The age in years, X, of people donating blood at this facility has a probability density function given by
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d. Find 
[image: image94.wmf]  
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. Express your answer correct to 4 decimal places.

2 marks

e. Find the mean age of donors donating at this facility.  Express your answer correct to 1 decimal place.
2 marks

f. Hence find the variance of the distribution. Express your answer correct to 1 decimal place.
2 marks

Donors are invited to donate blood at the facility once every 3 months. If a donor donated on the previous occasion when they were invited, the probability of them donating the next time they are invited is 0.4.

If a donor didn’t donate on the previous occasion when they were invited, the probability of them donating the next time is 0.7.
g. If Helga donated in June, what is the probability that she will not donate in the following December?

4 marks

Total 15 marks


Question 3

On a farm, irrigation channels are used to water crops. A prefabricated fibreglass channel is set into a dirt channel. These fibreglass channels are used to avoid water soaking into the soil before reaching its intended destination. A length of the fibreglass channel is shown below.
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The bottom half of the fibreglass channel is set into the soil and the top half sits above the soil. 

When correctly installed, the vertical position, p, in metres of the fibreglass channel is given by 
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where 
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 represents ground level and x is the distance in metres from the side of the channel.

A cross-sectional view of a fibreglass channel has been placed on a set of axes and is shown on the graph below.
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The level of irrigation water in the channel is normally the same as ground level.

a.
What is the normal height of water in the fibreglass channel measured from the

lowest point in that channel?

1 mark

b.
i.
Find the area of the graph enclosed by the function and the x-axis.

Express your answer correct to 4 decimal places.

2 marks

ii. Hence find the volume of water to the nearest litre, in a 10 metre length of fiberglass channel given that 
[image: image97.wmf]3
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.

1 mark

c.
i.
Find 
[image: image98.wmf]dx

dp

.

1 mark

ii. Hence find the maximum and minimum gradient of the sides of the channel.

2 marks

iii. 
How far from the edge of the fibreglass channel do the maximum and minimum gradients occur?

2 marks

The fibreglass channels are designed to withstand the force of water that rises to 
[image: image99.wmf]2

3

 metres above ground level.
d.
Using calculus, find the cross-sectional area of water in one of the fibreglass channels if it reaches this height.

Express your answer as an exact value.

4 marks

Total 13 marks
Question 4

A piece of machinery has 10 litres of a coolant fluid contained in its system, that assists in the 

cooling of the motor.

One of the hoses that carries this fluid bursts and the fluid escapes.

The volume V, in litres, of the coolant fluid in the system at time t minutes after the hose bursts is modelled by
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The graph of this equation is shown in the diagram below.
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a. Show that 
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1 mark

b. What value does 
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 approach as time increases?

1 mark

c.
When the volume of the fluid remaining in the system drops below 5 litres an alarm 
goes off.  Use your graphics calculator to find out how long after the hose bursts, does 
the alarm go off.

Express your answer, in minutes, correct to 2 decimal places.

2 marks

d.
By considering the appropriate average rates of change, explain whether the rate of change of V with respect to t is greater in the first minute or in the second minute after the hose bursts.

2 marks

e.
i.
Use calculus to find the value of t for any stationary points on the graph of 
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3 marks

ii. 
State the nature of this stationary point. Give a reason for your answer.

2 marks

iii. The model includes an instant when an employee momentarily managed to stop the fluid from leaking from the hose. Find the exact volume of liquid in the system at that instant.

1 mark

f.
Use the derivative function 
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 to explain why the gradient of the function 
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can never be positive.

2 marks

Total 14 marks
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