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SECTION A — Multiple-choice questions

Instructions for Section A

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.
Choose the response that is correct for the question.

A correct answer scores 1; an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Q

uestion 1

The point P (4, —3) lies on the graph of a function f. The graph of f is translated four units vertically up and
then reflected in the y-axis.

The coordinates of the final image of P are

A, (4, 1)
B. (4,3)
C. (0,-3)
D. (4,-6)
E. (4,-1)
Question 2

The linear function /> D — R, f(x) = 4 — x has range [-2, 0).

The domain D of the function is

A. [-2,6)
B. (-2,2]
C. R
D. (-2, 6]
E. [-6,2]
Question 3
The function with rule f'(x) = =3 tan (27 x) has period
2
A, —
T
B. 2
1
C. >
p. L
T4
E. 2n

SECTION A — continued
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Question 4

If x + a is a factor of 7x> + 9x° — Sax, where a € R\{0}, then the value of a is
A. 4

B. -2
C. -1
D. 1
E. 2
Question 5

The function g: [-a, a] > R, g(x) = sin(Z(x —%D has an inverse function.
The maximum possible value of a is

A =
B
B. 1
T
C. 6
p. =
C4
T
E. B
Question 6

4 4
Ifj f(x)dx:6,thenj (5—2/(x))dx is equal to
1 1

A, 3
B. 4
C. 5
D. 6
E. 16
Question 7

1 3
Forevents 4 and B, Pr(d " B)=p,Pr(4'nB)=p 73 and Pr(AnB") = ?p

If A and B are independent, then the value of p is

A. 0
g L
"y
c. 2
"8
p. 1
)
E
5

MATHMETH EXAM 2 (SAMPLE)

SECTION A — continued
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Question 8

Which one of the following functions satisfies the functional equation f ( f (x)) =x for every real number x?

A, f(x)=2x
B. f(0)=x’
C. f(x)=2Jx
D. f(x)=x-2
E. f(x)=2-x
Question 9

Version 2 — April 2016

A bag contains five red marbles and four blue marbles. Two marbles are drawn from the bag, without

replacement, and the results are recorded.
The probability that the marbles are different colours is

A.

20
81

el
18
4

9
40

81
5

9

Question 10

The transformation 7 : R? — R? with rule

maps the line with equation x—2y =3 onto the line with equation
A.

#EOFR

x+y=0
x+4y=0
x—y=4
x+4y=-6
x=2y=1

SECTION A — continued
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Question 11
If the tangent to the graph of y = €™, a # 0, at x = ¢ passes through the origin, then ¢ is equal to
A. 0

B. —
a
C. 1
D. a
1
E. —
a

Question 12
The simultaneous linear equations ax —3y =15 and 3x—ay =8 —a have no solution for
A. a=3

B. a=-3

C. bothea=3anda=-3
D. a e R\{3}

E. a e R\[-3,3]

Question 13
It is known that 26% of the 19-year-olds in a region do not have a driver’s licence.

If a random sample of ten 19-year-olds from the region is taken, the probability, correct to four decimal
places, that more than half of them will not have a driver’s licence is

A. 0.0239
B. 0.0904
C. 0.2600
D. 0.9096
E. 0.9761

Question 14

An opinion pollster reported that for a random sample of 574 voters in a town, 76% indicated a preference
for retaining the current council.

An approximate 90% confidence interval for the proportion of the total voting population with a preference
for retaining the current council can be found by evaluating

A |o076- [076x024 o, [0.76x0.24
74 574
B. 0.76 —1.65 M’ 0.76 +1.65 M
574 57
C. 0.76 —2.58 M’ 0.76 +2.58 M
574 574

D. (436—196J076x024x574,436+196J076x024x574)

E. (0.76-2,076x024x574, 0.76+2,/0.76x 024 574

SECTION A — continued
TURN OVER
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Question 15

Version 2 — April 2016

The cubic function f/: R — R, f(x) = ax’ — bx* + cx, where a, b and ¢ are positive constants, has no stationary

points when

b2
A, c>—
4a
b2
B c<—
4a
C. c<4ba
b2
D c>—
3a
b2
E c<—
3a

Question 16
A part of the graph of g: R — R, g(x) = x> — 4 is shown below.

y
A

The area of the region labelled 4 is the same as the area of the region labelled B.

The exact value of a is

A. 0

B. 6
c. V6
D. 12
E. 23

SECTION A — continued
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Question 17
The equation x° — 9x* + 15x + w = 0 has only one solution for x when
A, —T<w<25

B. w<-7
C. w>25
D. w<-7orw>25
E. w>1

Question 18

A cubic function has the rule y = f'(x). The graph of the derivative function f'crosses the x-axis at (2, 0) and
(-3, 0). The maximum value of the derivative function is 10.

The value of x for which the graph of y = f'(x) has a local maximum is

A, 2
B 2
C. 3
D. 3

1
E —_

2

Question 19

Butterflies of a particular species die T days after hatching, where 7 is a normally distributed random variable
with a mean of 120 days and a standard deviation of o days.

If, from a population of 2000 newly hatched butterflies, 150 are expected to die in the first 90 days, then the
value of o is closest to

A. 7 days.
B. 13 days.
C. 17 days.
D. 21 days.
E. 37 days.

SECTION A — continued
TURN OVER
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Question 20
The graphs of y=f(x) and y = g(x) are shown below.

y
A
y =/
) > x
y=gx)
The graph of y = f(g(x)) is best represented by
A. y B. y
A A
» X 0 » X
)
C D.
y Y
A A
< X > X
0 L
E.
Y
A
0 >

END OF SECTION A
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given unless otherwise
specified.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Question 1 (7 marks)
The population of wombats in a particular location varies according to the rule

n(t) =1200+400cos (%t] , where 7 is the number of wombats and 7 is the number of months after
1 March 2013.

a. Find the period and amplitude of the function n. 2 marks
b. Find the maximum and minimum populations of wombats in this location. 2 marks
c¢. Find n(10). 1 mark

d. Over the 12 months from 1 March 2013, find the fraction of time when the population of
wombats in this location was less than n(10). 2 marks

SECTION B - continued
TURN OVER
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Question 2 (10 marks)

A solid block in the shape of a rectangular prism has a base of width x centimetres. The length of
the base is two-and-a-half times the width of the base.

hcm

X cm

The block has a total surface area of 6480 cm?.

6480 — 5x°

a.  Show that if the height of the block is / centimetres, # = .
Tx 2 marks

SECTION B - Question 2 — continued
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5x(6480 - 5x%)
14 '
Given that V(x) > 0 and x > 0, find the possible values of x. 3 marks

b. The volume, V cubic centimetres, of the block is given by V' (x) =

c. Find c;—V , expressing your answer in the form ZII_V = ax’ + b, where a and b are real numbers. 3 marks
e x

d. Find the exact values of x and /% if the block is to have maximum volume. 2 marks

SECTION B - continued
TURN OVER
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Question 3 (20 marks)

FullyFit is an international company that owns and operates many fitness centres (gyms) in several
countries. It has more than 100 000 members worldwide. At every one of FullyFit’s gyms, each
member agrees to have their fitness assessed every month by undertaking a set of exercises called
S. If someone completes S in less than three minutes, they are considered fit.

a. It has been found that the probability that any member of FullyFit will complete S in less than
5
three minutes is 3 This is independent of any other member. A random sample of 20 FullyFit

members is taken. For a sample of 20 members, let X be the random variable that represents
the number of members who complete S in less than three minutes.

i. Find Pr(X> 10) correct to four decimal places. 2 marks

ii. Find Pr(X> 15| X > 10) correct to three decimal places. 3 marks

SECTION B - Question 3 — continued
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For samples of 20 members, P is the random variable of the distribution of sample proportions of
people who complete S in less than three minutes.

iii. Find the expected value and variance of P. 3 marks

5
iv. Find the probability that a sample proportion lies within two standard deviations of rs

Give your answer correct to three decimal places. Do not use a normal approximation. 3 marks

. 3 5
v. Find Pr(P > 4 | P> 3 ). Give your answer correct to three decimal places. Do not use

a normal approximation. 2 marks

SECTION B - Question 3 — continued
TURN OVER
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b. Paula is a member of FullyFit’s gym in San Francisco. She completes S every month as
required, but otherwise does not attend regularly and so her fitness level varies over many
months. Paula finds that if she is fit one month, the probability that she is fit the next month

1
is 1 and if she is not fit one month, the probability that she is not fit the next month is bR

If Paula is not fit in one particular month, what is the probability that she is fit in exactly two

of the next three months? 2 marks

c¢.  When FullyFit surveyed all its gyms throughout the world, it was found that the time taken by
members to complete another exercise routine, T, is a continuous random variable ¥ with a
probability density function g, as defined below.

_1)3
W=3)+64 <3
256
g(w)={ w29 3<w<s
128
0 elsewhere
i. Find E(W) correct to four decimal places. 2 marks

ii. Inarandom sample of 200 FullyFit members, how many members would be expected to
take more than four minutes to complete T? Give your answer to the nearest integer. 2 marks

SECTION B - Question 3 — continued
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d. From a random sample of 100 members, it was found that the sample proportion of people
who spent more than two hours per week in the gym was 0.6

Find an approximate 95% confidence interval for the population proportion corresponding to

this sample proportion. Give values correct to three decimal places. | mark

SECTION B - continued
TURN OVER
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Question 4 (8 marks)

The shaded region in the diagram below is the plan of a mine site for the Black Possum mining
company. All distances are in kilometres. Two of the boundaries of the mine site are in the shape of
the graphs of the following functions.

fiR—>R f(x)=¢€" g R" >R, g(x)=log, (x)

y
A
3t

0
a. i. Evaluate J-_z S(x)dx. 1 mark

ii. Hence, or otherwise, find the area of the region bounded by the graph of g, the x-axis and
y-axis, and the line y = -2. 1 mark

SECTION B - Question 4 — continued
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iii. Find the total area of the shaded region. 1 mark

b. The mining engineer, Victoria, decides that a better site for the mine is the region bounded
by the graph of g and that of a new function k: (-, a) — R, k(x) = —log (a — x), where a is a
positive real number.

i. Find, in terms of a, the x-coordinates of the points of intersection of the graphs of
gand k. 2 marks

ii. Hence, find the set of values of a for which the graphs of g and & have two distinct points
of intersection. 1 mark

SECTION B - Question 4 — continued
TURN OVER
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c.  For the new mine site, the graphs of g and £ intersect at two distinct points, 4 and B. It is
proposed to start mining operations along the line segment 4B, which joins the two points of
intersection.

Victoria decides that the graph of & will be such that the x-coordinate of the midpoint of 4B

isx/z.

Find the value of a in this case. 2 marks

SECTION B - continued
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Question 5 (15 marks)
Let f:R—>R, f(xX)=(x-3)x—1)x>+3)andg: R > R, g(x) =x" - 8x.

a. Expressx — 8x in the form x(x- a)((x +b)? + c).

b. Describe the translation that maps the graph of y = f'(x) onto the graph of y = g(x).

c.  Find the values of d such that the graph of y = f'(x + d) has

i. one positive x-axis intercept

iil. two positive x-axis intercepts.

d. Find the value of n for which the equation g (x) = n has one solution.

2 marks

2 marks

1 mark

1 mark

1 mark

SECTION B - Question 5 — continued
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e. At the point (u, g(u)), the gradient of y = g(x) is m and at the point (v, g(v)), the gradient is
—m, where m is a positive real number.

i. Find the value of ° +°. 2 marks
ii. Finduandvif u+v=1. 1 mark
f. i. Find the equation of the tangent to the graph of y = g(x) at the point ( D, 8( p)). 2 marks

ii. Find the equations of the tangents to the graph of y = g(x) that pass through the point
with coordinates [%, - 12j . 3 marks

END OF QUESTION AND ANSWER BOOK



