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Section A consists of 20 multiple-choice questions, which should be answered on the detachable answer sheet which can be found on page 25 of this exam.
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In Section B, where more than one mark is allocated to a question, appropriate working must be shown.  
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A formula sheet can be found on pages 23 and 24 of this exam.
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SECTION A – Multiple-choice questions

Question 1


Let .


When  is divided by , the remainder is 15.
The value of k is

A. 5
B. 12
C. 18
D. 42
E. 120


Question 2


The function f  has a maximal domain given by .
A possible rule for f is

A. 


B. 


C. 


D. 


E. 



Question 3


The equation  has the solutions given by

A. 

B. 

C. 

D. 

E. 



Question 4


The point lies on the graph of f.

The point lies on the graph of h.
A transformation that maps the graph of f to the graph of h also maps the point P to the point Q.
The relationship between f and h could be given by

A. 

B. 

C. 

D. 

E. 



Question 5


The function  will have an inverse function for

A. 

B. 

C. 

D. 

E. 



Question 6


Let .


The average rate of change of f between  is equal to the instantaneous rate of change of f when .

The value of a is

A. –1
B.   0
C.   1
D.   2
E.   4




Question 7


Part of the graph of  is shown below.
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That part of the graph of  that corresponds to this graph, could be represented by
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Question 8




A and B are two independent events from a sample space such that  and where .


 is equal to

A. 

B. 

C. 

D. 

E. 



Question 9

A continuous random variable X has a normal distribution with a mean of 7 and a standard deviation of 0.4.
The random variable Z has the standard normal distribution.

 is equal to

A. 

B. 

C. 

D. 

E. 



Question 10

A bag contains two white balls and eight blue balls.

Let  be the random variable that represents the proportion of white balls present in samples of four balls taken from the bag.


 is equal to

A. 

B. 

C. 

D. 

E. 




Question 11


The function f has the property  for all positive real values of x.
The rule for f could be

A. 

B. 

C. 

D. 

E. 



Question 12


If is equal to

A. 2
B. 3
C. 4
D. 8
E. 10


Question 13


The graphs of  are shown below.
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The total area of the shaded regions is given by

A. 

B. 

C. 

D. 

E. 



Question 14


Part of the graph of function f, where , is shown below.

[image: ]

















The average value of function f over the interval  is

A. 

B. 

C. 

D. 

E. 



Question 15

Forty percent of Australian school leavers have had a part-time job.

For random samples of 24 school leavers,  is the random variable that represents the proportion of school leavers who have had a part-time job.

The mean and standard deviation of  are given respectively by

A. 0.4 and 0.1
B. 0.4 and 0.5
C. 2.4 and 0.01
D. 9.6 and 0.5
E. 9.6 and 0.01



Question 16

The continuous random variable X has a probability density function given by




The median of this function, m, satisfies the equation

A. 

B. 

C. 

D. 

E. 



Question 17


Let.

A tangent is drawn to the graph of f.

The y-intercept of this tangent occurs at the point .
The maximum possible value of c  is

A. 

B. 
 
C. 
   
D. 
   
E. 
   


Question 18


Let .

The domain and range of  are respectively


A.	

B.	

C.	

D.	

E.	



Question 19


Let  where a and b are positive real numbers.
The range of g is

A. 


B. 


C. 


D. 


E. 



Question 20


The graph of the cubic function f has a minimum turning point at the point .

The domain of f is .

The transformation given by


,

maps the graph of f onto the graph of g.

The graph of g could have a minimum turning point at a point where

A. 

B. 

C. 

D. 

E. 




SECTION B

Answer all questions in this section.

Question 1 (10 marks)


Let .
Part of the graph of f is shown below.
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a. Find the interval for which the graph of f is strictly decreasing.	2 marks






b. 
Find the slope of the tangent to f  at .	1 mark






c. 
Find the obtuse angle that the tangent to f at  makes with the positive direction of the x-axis. Give your answer correct to the nearest degree.	1 mark







d. 

The tangent to the graph of f at  is perpendicular to the tangent of f at .
Find the value of a.	2 marks






e. 
The point  lies on the graph of f.

Find the y-intercept of the tangent to the graph of f at . Give your answer in terms of p.	2 marks










f. 
Hence find the distance between the y-intercepts of the tangent to f at , and the
tangent to f that is perpendicular to this tangent. 

Give your answer in the form  where r, s, t and u are positive integers. 	2 marks

















Question 2 (11 marks)

A reservoir has a dam wall on its west boundary.
The northern shoreline of the reservoir is modelled by the function


.

The southern shoreline of the reservoir is modelled by the function


.

The dam wall runs in a straight line in a north–south direction.
The horizontal axis points east, the vertical axis points north and the surface of the water in the reservoir is shaded in the diagram below.
[image: ]

















The eastern tip of the reservoir is located at the point . The point  lies at the southern end of the dam wall.
All distances are measured in kilometres.

a. State the value of a.	1 mark




b. Find the length of the dam wall, in kilometres.	1 mark






c. Find the surface area of the water in the reservoir, in square kilometres, correct to two decimal places.	1 mark





A portable, straight barrier, of adjustable length, is used at the reservoir to trap surface debris.

In March, the barrier is installed so that one end is anchored at point O and the other at point P.

d.	Find the length of the barrier required for this installation, in kilometres, correct to two decimal places.	1 mark







In June, the barrier is moved and is installed in a new position. It now runs in an east-west direction with its ends anchored at two points that lie on the southern shoreline.  One end of the barrier is anchored at the point where .

e. Find the length, in kilometres, of the barrier required for this installation.	1 mark






In August, the barrier is moved again. This time the barrier runs parallel to the dam wall from a point on the northern shoreline to a point due south on the southern shoreline.

f. Find the length of the barrier required if half the surface area of the water in the reservoir lies to the east of the barrier and half lies to the west.
Give your answer in kilometres correct to two decimal places.	3 marks











g. For this installation in August, what is the maximum possible length of the barrier, in kilometres, correct to two decimal places?	3 marks












Question 3 (10 marks)


Let .

Part of the graph of f is shown below.

[image: ]















a. 

The transformation  maps the graph of f onto the graph of .

State the values of c and d.	1 mark






b. 
The graph of f is to undergo a dilation from the y-axis so that the endpoint of the image graph is . This transformation is given by 


                                       .

State the values of a and b.	1 mark











Let  where n is a real number.

c. 
Find the values of n for which .	1 mark






d. 
Find the rule and domain for , the inverse function of h.	2 marks












e. 
Find the coordinates of the points of intersection of the graphs of h and of .	2 marks






f. 
Show that the area enclosed by the graphs of h and  is constant for all values of n.	1 mark








g. 




If , find the value of , for which the average value of  between  is equal to the average value of h between .	2 marks










Question 4 (17 marks)

A fishing licence is required by anglers involved in recreational fishing. Anglers can purchase licences that last for different periods of time. The random variable X represents the amount, in dollars, anglers must pay for a licence.
The distribution of X is given in the table below.


	x
	10
	20
	40
	100

	

	0.2
	k
	0.1
	0.4




a. i.	Find k.	1 mark




ii. Calculate the expected value of the amount anglers must pay for a licence.	1 mark




	

iii. Calculate the standard deviation of X, correct to the nearest dollar.	1 mark
	



	

iv. [bookmark: _GoBack]Fishing licences are purchased online. The amount paid for one licence being purchased is independent of the amount paid for the next licence being purchased.
Find the probability that for the next four fishing licences purchased, exactly three will be for more than $20.	1 mark








Fisheries officers routinely inspect fish that have been caught and kept by recreational anglers.
A commonly inspected fish is the Golden Perch.
The weight, in kg, of Golden Perch fish that have been inspected over the years is normally distributed with a mean of 5.2 kg and a standard deviation of 0.4 kg.


b. i.	What proportion of these Golden Perch fish have a weight of more than 5.5 kg, correct to four decimal places?	1 mark






ii. What is the probability that the next five Golden Perch fish that are inspected, weigh more than 5.5 kg, correct to four decimal places?	1 mark






iii. Of the Golden Perch fish that have been inspected over the years, the 20% which have the least weight are supposed to have the best flavour.
What is the maximum weight, in kg, that these fish can have, correct to four decimal places?	1 mark








The probability density function that describes the length, in cm, of Golden Perch fish that have been inspected over the years is given by





c. i.	Find the mean length, in cm, of these Golden Perch fish, correct to two decimal places.	2 marks








ii. It is legal to keep Golden Perch fish that are more than 30 cm in length.
What proportion of Golden Perch fish that were inspected, had been kept legally, correct to two decimal places?	1 mark






iii. Find the probability that a Golden Perch fish measured more than 50 cm in length, given that it had been kept legally, correct to four decimal places.	2 marks









Fishing authorities have determined over time that 8% of recreational anglers in a particular state don’t have a fishing licence.
One particular day, Fisheries officers randomly select and question 25 anglers in this state.

d. i.	Find the probability that at least two of these anglers don’t have a licence, correct to four decimal places.	1 mark






ii. 

For random samples of 25 anglers,  is the random variable that represents the proportion of anglers who don’t have a license. Find the probability that  is less than 10%, correct to four decimal places. Do not use a normal approximation.	2 marks










Fishing authorities in another state randomly select a very large sample of recreational anglers. They calculate an approximate 95% confidence interval of  for the proportion of anglers in that state who don’t have a fishing license.


e. i.	Find the sample proportion used in the calculation of this confidence interval.	1 mark
	





ii. Explain why this confidence interval suggests that the proportion of anglers who don’t have a licence could be different in the two states.	1 mark







Question 5 (12 marks)


Let  where a is a positive real constant.


a. Find the coordinates of the x-intercepts of the graph of f, in terms of a where appropriate.	1 mark
	





b. Find the coordinates of the local maximum of the graph of f in terms of a.	2 marks








c. i.	Find the values of a for which the graphs of f and g have just one point of intersection.	2 marks










ii. 
Show that the graphs of f and g will have exactly two points of intersection when .	2 marks












d. Find the coordinates of the point of tangency when the graph of g is a tangent to the graph 
of f.		1 mark











The graphs of f and g have three points of intersection when .

Let the x-coordinates of these three points of intersection be r, s and t where .


e. i.	Find the values of r, s and t in terms of a where appropriate.	2 marks










ii. 


Find the value of a, where , if there are equal areas enclosed by the functions f and g between  and between .	2 marks










Mathematical Methods formulas

Mensuration
	area of a trapezium
	

	volume of a pyramid
	


	curved surface area of a cylinder
	

	volume of a sphere
	


	volume of a cylinder
	

	area of a triangle
	


	volume of a cone
	

	



Calculus
	

	


	

	


	

	


	

	


	

	


	

	


	

	

	product rule
	

	quotient rule
	


	chain rule
	

	




Mathematics Formula Sheets reproduced by permission; © VCAA. The VCAA does not endorse or make any warranties regarding this study resource. Past VCAA VCE® exams and related content can be accessed directly at www.vcaa.vic.edu.au 


Probability

	

	


	

	

	mean
	

	variance
	






	Probability distribution
	Mean
	Variance

	discrete
	

=
	

	


	continuous
	

	

	





Sample proportions

	

	mean
	


	standard
deviation
	

	approximate
confidence
interval
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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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