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 SECTION I

Question 1

The graph of the function 
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Question 2
The sum of the solutions to the equation 
[image: image7.wmf](

)

1

2

cos

2

=

x

, in the interval 
[image: image8.wmf][

]

p

2

,

0

 is

A. 
[image: image9.wmf]3

p


B. 
[image: image10.wmf]3

2

p


C. 
[image: image11.wmf]p


D. 
[image: image12.wmf]p

2


E. 
[image: image13.wmf]p

4


Question 3
The dose d, (in mg/ml) of a drug administered intravenously, changes over the course of a cycle according to the rule 
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 where t is measured in hours.

After how many hours would the patient have had one complete cycle of the drug administered?

A. 0.05

B. 0.44

C. 16

D. 24

E. 32


Question 4
A possible graph of the function 
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Question 5
The graph of a polynomial function is shown below.
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The rule of the function could be
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Question 6
Which one of the following functions has a graph with a vertical asymptote of 
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Question 7
Which one of the following graphs shows a many-one function?
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Question 8

The graph of the function 
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 is shown below. The scale on the x-axis is the same as that on the y-axis.
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Which one of the following could be the graph of the inverse function? 
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Question 9
	x
	1
	2
	3
	4
	5
	6
	7
	8

	y
	1.6
	2.5
	3.1
	3.6
	3.8
	3.9
	4.0
	4.1


The data in the table above could be modelled best using

A. a logarithmic function

B. an exponential function

C. a circular function

D. a cubic function

E. a linear function

Question 10
The exact solution to the equation 
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Question 11
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A. 2.88
B. 3.39
C. 6.62

D. 6.98
E. 9.55

Question 12
Given that 
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Question 13
The graph of the function 
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 is shown on the graph below.
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Question 14
The approximation formula 
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Question 15
The left rectangle approximation with rectangles of width 1 unit is used to find the approximate area of the region bounded by the x-axis, the line 
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Question 16
An antiderivative of 
[image: image66.wmf]÷

ø

ö

ç

è

æ

-

2

sin

2

x

 is

A. 
[image: image67.wmf]÷

ø

ö

ç

è

æ

-

2

cos

x


B. 
[image: image68.wmf]÷

ø

ö

ç

è

æ

-

2

cos

2

x


C. 
[image: image69.wmf]÷

ø

ö

ç

è

æ

-

2

cos

4

x


D. 
[image: image70.wmf]÷

ø

ö

ç

è

æ

2

cos

x


E. 
[image: image71.wmf]÷

ø

ö

ç

è

æ

2

cos

4

x


Question 17
The definite integral 
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Question 18
Part of the graph of 
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 is shown below. 
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The total area of the shaded region shown on the graph above is given by
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Question 19
Kate has 20% likelihood of forgetting to take her Maths text book to class. Whether or not she takes her text book to class one lesson is independent of whether she takes it the next time. Let X be a random variable representing the number of times Kate forgot to take her maths text book to five consecutive maths lessons. The type of probability distribution that X  would follow would most likely be

A. random
B. binominal

C. conditional

D. continuous

E. normal


Question 20

Three normal distributions 
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 are shown in the diagram below.
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In relation to these three normal distributions, which one of the following statements is true?

A. distribution 
[image: image85.wmf]1

X

 has the highest mean

B. distribution 
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 has the lowest mean

C. distribution 
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 has the lowest variance

D. distribution 
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 has the highest variance

E. distribution 
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 has the lowest variance

Question 21
A random variable X follows a normal distribution and has a mean of 30 and a standard deviation of 5. If Z has the standard normal distribution, then the probability that Z is greater than – 2 is the same as
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Question 22
Mick rolls a fair die 6 times. The probability that he obtains an even number on at least half of those throws is given by
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SECTION 2

Question 1

Rainfall at a meteorological research station is recorded and analysed. The rate at which rain falls, r, in millimeters per hour, is recorded against time, t, in hours. For a particular episode of rainfall,
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The graph of 
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 is shown on the diagram below.
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a.
For how long did this episode of rainfall last? (Express your answer correct to the nearest minute.)

2 marks

b.
Show that 
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3 marks

c.
What was the maximum rate at which the rain was falling?

2 marks

d.
A point of inflection occurs on the graph at 
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 hours. Explain whether this is a stationary point of inflection.
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____________________________________________________________________

    1 mark

e.
i.
A second point of inflection exists on the graph of 
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coordinate of this point of inflection and explain why it is a point of inflection.

1 mark

ii. Write down the values of t for which 
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 is positive.

1 mark

f.
For how long during this episode of rainfall, was 
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 greater than 2ml/hour? (Express your answer in hours correct to 1 decimal place.)

2 marks

The amount of rain to fall during this episode of rainfall is represented by the area between the graph of 
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 and the t-axis.

g. Find, using calculus, the amount of rain to fall during the first three hours of this episode of rainfall.

2 marks

Total 14 marks

Question 2

A group of five friends including Sue go for a horse ride at a horse stud which stables a large number of riding horses. Each member of the group is randomly assigned a horse. Seventy percent of the horses at the stud are bays (brown coat with black mane and tail).

a. i.
What is the expected number of people in Sue’s group to be randomly assigned a bay coloured horse?

1 mark

ii. Find the probability that 2 people in Sue’s group are assigned a bay coloured horse. (Express your answer correct to 4 decimal places.)

2 marks

iii. Find the probability that at least one person in Sue’s group would be randomly assigned a bay coloured horse. (Express your answer correct to 4 decimal places.)

2 marks

At the horse stud, the height of the horses is normally distributed with a mean of 150 cm and a standard deviation of 8 cm.

b.
i.
Show that the probability that Sue is assigned a horse which has a height greater then 160 cm, is 0.1056.

1 mark

ii. What is the probability that everybody in Sue’s group is each randomly assigned a horse which has a height greater than 160cm. (Express your answer correct to 5 decimal places.)

1 mark

c. What is the probability that exactly two people in Sue’s group are assigned a horse which has a height greater than 160cm? (Express your answer correct to 4 decimal places.)

3 marks

d. The time in minutes, taken by riders to complete a jumps course, is given by the random variable X. The probability density function of X is given by
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i. What is the mode of X?

ii. What is the mean of X? Express your answer correct to 4 decimal places.

iii. Find 
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[image: image110.wmf]  

1

+

2

+

2

=

5

 marks


e. 
One of the horses that lives at the stud is named Mischief. Mischief has a history of behaving badly on rides. If Mischief has behaved well on a ride, the probability that he will behave well on the next ride is 0.6.

If Mischief has behaved badly on a ride, the probability that he will behave well on the next ride is 0.7.

Mischief has one ride every day. Mischief behaved well on Wednesday’s ride.

i. What is the probability that he will behave well on both Thursday and Friday?

ii. What is the probability that Mischief behaves badly on Friday?
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Total 19 marks

Question 3

Meg and Ella are having a see-saw. To start with, the girls are seated at either end of the horizontal see-saw.
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Then, Ella goes up until Meg’s end of the see-saw touches the ground.
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Then, Meg goes up until Ella’s end of the see-saw touches the ground.
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The two girls continue to go up and down in turn on the see-saw. During the see-sawing, the vertical height above the ground, of Ella’s end of the see-saw at time t seconds, is given by 
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a. What is the height of the metal support under the see-saw?

1 mark

b. What is the maximum height that Ella’s end of the see-saw reaches above the ground?

1 mark

c. After the two girls start their see-sawing, how long is it before the see-saw is horizontal again?

1 mark

d. How high off the ground is Ella’s end of the see-saw when the see-sawing finishes?

(Express your answer correct to 2 decimal places.)

1 mark

e. If 
[image: image114.wmf]M

h

 is the vertical distance above the ground of Meg’s end of the see-saw, write down a rule for 
[image: image115.wmf]M
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 which involves a sine function.

2 marks

f. During the first 10 seconds of see-sawing, when is Ella’s end of the see-saw exactly 90 cm off the ground?

3 marks

Ella feels sick if the see-saw goes too fast. That is, if the rate at which 
[image: image116.wmf]E
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 changes, is greater than 1 metre per second.

g. i.
Using calculus, find an expression for the rate at which 
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 changes with respect to time.
1 mark

ii. Hence explain whether or not Ella will feel sick during the see-sawing.
2 marks

Total 12 marks


Question 4

The cross-sectional area of a piece of cabling is shown in the diagram below.

[image: image142.wmf]
There are four main cables inside the outer casing. Each of these four cables have one point of contact with two other cables. The cross sectional area of each of the four cables shown in the diagrams are symmetrical about the vertical and horizontal dotted lines indicated.

The diagram below shows a cross-sectional view of the cabling with a set of Cartesian axis positioned so that the origin passes through the centre of the cavity between the four cables. The cross-sectional area of the cavity is symmetrical about the x and y axis.
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The outer edge of the top left quadrant of the cross-section of cable 1 is given by
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The graph of 
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 is shown below.
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a. Show that 
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The inverse function 
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 models the outer edge of the bottom right quadrant of the cross-section of cable 2.

b. i
Show that 
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ii. Find the domain of 
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iii. Write down the range of 
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c. Find the equation of the tangent to the function 
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 at the point where 
[image: image126.wmf]2

=

x

.

2 marks

d. Hence find the coordinates of the point of contact between the outer edge of cable 1 

and cable 2.  Explain your answer.

2 marks

e. Show that 
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f. Hence find the area of the cavity (shown in the diagram), between the four cables.  Express your answer as an exact value.

3 marks

Total 13 marks
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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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