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Section [

10 marks
Attempt Questions 1 -10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet provided for Questions 1 to 10.

1. An electrician charges a call-out fee of $130 and $120/hour for labour.

Which equation expresses the amount the electrician charges ($C) as a
function of time (t hours)?

(A) C=2+130¢
(B) C =130+ 2¢
(C) C =120+ 130t
(D) C =130+ 120t

2. The period and range of y = cos(mx) + 2 are
(A) period = 2 and range = [1,3].
(B) period = 2 and range = [—3, —1].
(C) period = 1 and range = [0,2].
(D) period = 1 and range = [—1,1].

3.  The domain of y = log,(x?) is

(A) (=, 0).
(B) (0, 00).
(©) (=0,0) U (0, ).
(D) (=0,0) N (0, ).
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4. The graph below displays the value of the first 10 terms of a geometric
sequence, t,.

v
Which of the following is true of the first term, a, and the common ratio, r?

(A) a>0andr>0
(B) a<0andr<o0
(C) a<0andr >0
(D) a>0andr <0

5. The function f(x) = 2% is to be dilated vertically by a factor of 8, and then
translated left by 1 unit.

What is the equation of the transformed function g(x)?
A gx)=8-2+1

(B) g(x) =8-2"""

€ gk)=8-2""

(D) g(x) =25+
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4
i — dx?
6. What is f (5= 20)° dx

1

(A) (5-2x)2
1

(B) 2(5—2x)2 +C
€ ———=+¢

(D)

+C

7. A dart thrown at the square shown below is equally likely to land anywhere
inside the square.

10

What is the probability that the dart lands in the shaded semi-circle?

T
(A) >0
T
(B) To
T
© P
T
(D) 2
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8. Consider theseries1+1+1+ 1+ ---
What could NOT be said about the series?

(A) Thisis an arithmetic progression with a common difference of 0.
(B) Thisis a geometric progression with a common ratio of 1.

(C) This series has a limiting sum of 2n, where n represents the number of
terms.

(D) The terms of this series can be described by T,, = T,,_;, where T; = 1.

9. The diagram shows the triangle KLM inside a rectangular prism.

The dimensions are as shown.

A 18 cm B

3cm
K

\ c "
P N\

P NIZE

G L3cm F

What is the height, h, of the rectangular prism?

(A) 17+/3cm

®) 17f

(C) 15v3cm

173
2

cm

cm

(D)
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10. A function and its graph is displayed below, where h is a positive constant.

A
/\ 0 forx < —h

X
fx) = 1—|§| for —h<x<h
0 forx > h

—h h

\

h
If f f(x)dx = 2, what is the value of h?
~h

(A) 0.5
(B) 1
(C) 15
(D) 2

END OF SECTION I - MULTIPLE CHOICE
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Mathematics Advanced Student Namber:

Section Il Answer Booklet 1 | teacher:

Section I1

90 marks

Attempt Questions 11 - 35

Allow about 2 hours and 45 minutes for this section

Booklet 1 - Attempt Question 11 - 26 (47 marks)

Instructions e Write your Teacher’s Name and Student Number at the top of

this page.

e Answer the questions in the spaces provided. These spaces

provide guidance for the expected length of response.

¢ Your responses should include relevant mathematical

reasoning and/or calculations.

e Extra writing space is provided on pages 23 to 24 of Booklet 1.

If you use this space, clearly indicate which question you are

answering.
Q11-Q15 /16
Q16 - Q22a /15
Q22b-Q26 /16

Please turn over
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Question 11 (3 marks)

The nth term of an arithmetic sequence is given by T,, = 5n — 3.

(a) Write down the first 3 terms of the sequence.

(b) Find the sum of the first 50 terms.

Question 12 (3 marks)
Iff(x) =—x*—-2x+3and g(x) = 2x + 1,

(a) Write a simplified expression for f (g (x)).

(b) What is the axis of symmetry of y = f(g(x))?

11
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Question 13 (4 marks)

Differentiate the following with respect to x.

4
= 5x2 — —
() ¥=5x"—7

(b) f(x) =4x(6—x)°

(c) f(x)=tan(x?—2)

12
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Question 14 (3 marks)

Determine the following with respect to x.

2 _
(a) f—x j;+4dx

(b) f 16 cos(2x — 1) dx

13
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Question 15 (3 marks)

Brendan is sitting in a cabin of a Ferris wheel which is revolving. The height,
B(t), in metres above the ground of her cabin is given by
mt
B(t) = ¢ — ksi (—)
) =c sin 78

where t is the time in seconds after Brendan’s cabin first reaches the bottom of
its revolution and ¢ and k are constants.

The top of each carriage reaches a greatest height of 28 metres and a smallest
height of 4 metres.

(@) Find the value of ¢ and k.

(b) How many seconds does it take for one complete revolution of the Ferris
wheel?

14
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Question 16 (2 marks)

The probability distribution table for a random variable X is given below.
X 1 2 3 4
P(X =x) k 2k 3k 4k

(a) Determine the value of k.

(b) Determine the standard deviation.

Question 17 (2 marks)

Determine the last term under 100 in the sequence below.
—11, —4, 3, 10, 17,

15
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Question 18 (2 marks)

_ _ x+1 _
Differentiate log, (m) with respect to x.

Question 19 (2 marks)

X
Solve 3 tan (E) = —1 to the nearest minute for 0° < x < 360°.

16
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Question 20 (3 marks)

10 x+7
(a) Showthat 1+ = .
x—3 x-—3

e+3
x+7 )
(b) Hence, evaluate dx. Leave your answer in exact form.

4 X~

17
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Question 21 (3 marks)

Determine the sum of the geometric series below.

2+6+18+ -+ 39366

18
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Question 22 (3 marks)

The graph of the function y = f(x) has been shown below.

AY

0

N

(N6

S

R

[\

19
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(b) Sketch the graph of y = —f(x) — 2 and show all intercepts.

AY

0

A

[\V)

Question 23 (3 marks)

The following sequence is geometric.
6 — Xx, x—38, x+4

Determine the possible values of the common ratio.

20
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Question 24 (5 marks)

Anthony plays a game involving two standard dice.
The two dice are rolled. If the sum is

e aprime number, he receives $5

e asquare number, he receives $10

e anything else, he loses $5.

(a) Byfilling in the remainder of the array, determine the probability of losing $5.

Dice 2
1 3 4
1 2 4 5
2 3 5 6
- 3 4 6
k=
Al 4 5
5 6
6

(b) Is Anthony expected to gain or lose money in the long run? Justify your answer

with relevant working.

21

3

2
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Question 25 (3 marks)

Point P(3,—5) lies on the function y = f(x).
The function is transformed toy = f(1 — x) + 2.

What are the coordinates of the image of P?

Question 26 (3 marks)

(a) Differentiate x In x.

(b) Hence, find flnxdx.

END OF BOOKLET 1

22
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Mathematics Advanced Student Number-

Section Il Answer Booklet 2 | Teacher:

Section II
Booklet 2 - Attempt Question 27 - 35 (43 marks)

Instructions e Write your Teacher’s Name and Student Number at the top of
this page.
e Answer the questions in the spaces provided. These spaces

provide guidance for the expected length of response.

¢ Your responses should include relevant mathematical

reasoning and/or calculations.

e Extra writing space is provided on pages 39 and 40 of
Booklet 2. If you use this space, clearly indicate which

question you are answering.

Q27 - Q30 /15
Q31-Q33a /13
Q33b - Q35 /15

Please turn over

25
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Question 27 (3 marks)

A toy racetrack consists of multiple track pieces which join together.

The first and longest piece of the track is 35 cm long, and each piece of track after
the longest is 2 centimetres shorter than the previous piece.

The total length of the completed track is 2.6 metres.
Find the length of the shortest piece of track.

27
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Question 28 (4 marks)

The velocity of a particle moving on a number line is graphed below, where t is
in seconds and v is in metres per seconds.
The particle begins its movement from the origin.

Av

y

(@) State when the particle is at rest.

(b) State when the particle is moving in the negative direction.

(c) State the direction of the acceleration at t = 6. Justify your answer.

(d) Explain why the particle will be on the negative side of the origin at t = 10,

given j 4f () dt < 1Of () dt

28
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Question 29 (4 marks)

Given x? + y? = 14xy,

x + y)?
(a) Show that % simplifies to xy.

x+y)

1
(b) Hence or otherwise, show that 3 (logx + logy) = log ( 2

29
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Question 30 (4 marks)

Determine the area of the region bounded by y = x> —3x —3andy = x + 2.

30

4
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Question 31 (4 marks)

Consider the infinite series below.

S = sin? x cos® x + 2 sin® x cos* x + 4 sin® x cos® x + -

sin? x cos? x

(a) Given that the limiting sum of S exists, show that itis — > -
sin® x — cos? x

1
cosec? x (tan?x — 1)

(b) Hence, show that can also be expressed as the

limiting sum of S.

31
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Question 32 (6 marks)

Consider y = x%e™*,

This will have the following derivatives (do NOT prove this).

dy x(2—x)
dx - e*
d’y x?—4x+2
dx? ex

(a) Determine any stationary points and their nature.

(b) Describe what occurs to the function as x = +oo.

32
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(c) You are given that (3.4,0.4) and (0.6, 0.2) are points of inflection.

Sketchy = f(x).

33
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Question 33 (6 marks)

The shape below is made of a sector OAB and equilateral triangle OBC.
The sector OAB has a radius r cm.
The arc AB subtends an angle 6 radians at O.

B
Let A represent the area of the shape.

(@) Given that the perimeter of the shape is 10 cm, show that

V3—6
A=5r+ 2 re.

34
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(b) Hence, determine the maximum area of the shape to the nearest cm2.

35
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Question 34 (7 marks)

A particle moves along a straight line such that its velocity in metres per second,
v, is given by the equation below, where t is measured in seconds from
t=0.

v=2+

t2+1

(a) What is the particle’s initial speed?

(b) Explain why the particle can never be at rest.

36
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(c) Whatis the particle’s change in displacement in the first 4 seconds?
Leave your answer in exact form.

(d) Determine the particle's exact acceleration at t = 5.

37
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Question 35 (5 marks)

Consider the function f(x) = e™ —e”*.
It is known that e™ < e* for all x > 0 (do NOT prove this).

(a) Show that f""(x) < 0 for all positive values of x.

(b) Use the table of function values and the trapezoidal rule to estimate the
area of the region bounded by the x-axis, x = 3, and the function.
Leave your answer correct to 4 decimal places.

X 0 1 2 3

f(x) =e*—¢€* 0 -2.3504 -7.2537 -20.0537

(c) Isthe answer to part (b) an overestimate or an underestimate? Give a
reason for your answer.

END OF EXAMINATION

38
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