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Section |

10 marks

Attempt Questions 1-10

Allow about 15 minutes for this section

Use the multiple-choice sheet for Question 1-10.

1 Which graph represents the curve y = sin x?
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2 Aspinner can land on the colour red, blue, yellow or green.

After the spinner is spun 50 times, the results are recorded in the table below.

Colour Red Blue Yellow Green

Frequency 13 12 10 15

What is the relative frequency of spinning a red or green?

(A 14
25
®) 27
50
© 1
o) 23
50

3 The following graph shows a function y = f(x).
y

At which x value is f(x) < 0and f'(x) > 0?

A  x=a
B) x=b
€ x=c
D) x=d



4

5

Which equation represents the cubic curve shown?

(A)
(B)
(©)
(D)

y = (x+ 1)(x — 2)?
y=(x+1)>2x-2)
y = (x —1)(x + 2)?

y=(x—-1)>2x+2)

What is the exact value of cos 30° + sin 135°?

(A)

(B)

(©)

(D)

V3-1
2

V3 +1
2

V32
2

V3 ++v2




6

7

The graph y = —v2 — x2 can be described as

(A)
(B)
(©)
(D)

One-to-one
One-to-many
Many-to-one

Many-to-many

The Venn diagram shows the number of scores in two sets F and G.

If P(G) = % what is the value of x.

(A)
(B)
(©)
(D)

x=1
x =8
x =11
x =29




8  Let f be the function defined by the following:

tanx, x <0
f()] —x2, 0<x<2
x+ 2, 2<x

For which x value(s) is f not continuous?
(A) 0 only

(B) 2 only

©) Both 0 and 2

(D) Neither 0 nor 2

9  The true bearing of Point A to Point B is X°, while the true bearing of Point B to Point A is
Y°, where 0° < X < 360°and 0° < Y < 360°.

Which relationship must be true for X and Y?
(A) |X°—Y°| =90°

(B) |X° — Y°| = 180°

(C) X° 4+ Y° =180°

(D)  X°+Y° =360°



10 The following curve shows a parabola of the form y = —x?2 + c.

V

X
/ 0 \
2
y=-x tc

Theliney = %x + ¢ is graphed on the same Cartesian plane as y = —x?2 + ¢, for ¢ # 0.

Which statement is correct about the number of points of intersection between the two
graphs?

(A) The two graphs will never intersect for any ¢ > 0 values.

(B) The graphs will always intersect exactly once.

©) The graph will intersect once for some ¢ values, and twice for other ¢ values.
(D) The graphs will always intersect exactly twice.

End of Section |
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~10 -

In Questions 11 - 27, your response should include relevant mathematical reasoning and/or

calculations.
Solve the equation |3x + 2| = 14

Question 11 (2 marks)

Section 11
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Question 13 (3 marks)

The diagram shows a triangle ABC.

<
p <

96.2 m

Use the sine rule to find length AC, correct to 3 significant figures.

Question 14 (2 marks)

For stringed instruments, the frequency of vibrations (in cycles per second) varies inversely
with the length of the string (in cm).

A 64 cm stringed instrument has a frequency of 150 cycles per second. Find the frequency of
a 60 cm string.

—-12 —

2

"BaJe SIY} Ul 9}UM | ON 0d



Do NOT write in this area.

Question 15 (4 marks)

Ms Taylor is competing on a game show. In this show, there are a total of 11 suitcases, 3 of
which contain prize money. She chooses 2 suitcases, and wins the prize money contained in
those suitcases, if there is any.

Below, W represents Ms Taylor winning prize money, and N represents Ms Taylor not
winning money,

(@ Complete the branches on the diagram below for the second stage.

W

(b) What is the probability that Ms Taylor does not win a prize?

(c) What is the probability that Ms Taylor wins at least one prize?

(d) Given that the first suitcase Ms Taylor opens has no money, what is the probability that
the second suitcase will contain money?

~ 13—



Question 16 (4 marks)

A tank of water is being drained, and the quantity (Q) of water remaining in the tank after ¢
minutes can be shown by the graph. It takes 7 minutes to completely drain the tank.

The graph has the equation Q(t) = 20(t — 8)? — 20

Q

Quatity of Water (L)

Time (minutes)

(@ Show that the average rate of change is —180 L/ min.

Question 16 continues on page 15

—14 —
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End of Question 16
—15 -

Find the time at which the instantaneous rate of change is —180 L/ min.

Question 16 (continued)

(b)

"eale sy} ul 811IM 1ON 0d



Do NOT write in this area.

- N

|
« I =t
. = w [
S §7) 7]
N wn
VI
=
VI
[e)
S
(@]
Y
(7]
[
@]
=]
S
m o
4 (¢B]
S
(@]
g £
NS
N =
— o
C (<3
o =
8 <
(5]
3 =
0 —~~ ~
o ) G =)



™l

+ 2x
_17-—

SR

f)

It is known that f'(4) = 7. Find the value of a.

Question 18 (3 marks)
Consider the function
for some constant a.
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4
0

f(x), where f(x) = |ax + b|.

- 18 —

f(=x), showing any intercepts.

What is one set of possible values for a and b?

The following graph shows the relationship y
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Question 20 (3 marks)

Ms Taylor lives in Town A, and went on a hiking trip. She hiked 10.8 km, on a bearing of
095°T to point T.

Another town, Town B, is located 6 km away from Town A, on a bearing of 019°T.

B

6 km

10.8 km T

(@ Explain why angle BAT is 76°.

(b) Ms Taylor needs to return to one of the towns, Town A or Town B. Which town is
closer to her from point T? Justify your answer with appropriate calculations.

—-19 —
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4
3

2x+5
x%+x

(7x+4)(x+1)
_ 20—

y:

dy
dx’

Question 21 (4 marks)
For the following, find

(a)
(b)



3x2 4+ 7x + 4
y=—x2+1
_21_

y:

Determine the number of points of intersection between the following graphs:

Question 22 (3 marks)
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- 23—

The equation y = 2x2 — 5x + 1 has a tangent at a point (x,, y,) with a gradient of 3.

Find the equation of the normal to the curve at the point (x,,y;).

Question 24 (4 marks)
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Question 25 (6 marks)

The displacement (in metres) of a particle after t seconds is given by the relationship

*®) =7
where t > 0.
(a) State the initial position of the particle.
b . . x _ 2t
(b)  Show that the velocity can be given by == T

Question 25 continues on page 25

—24 —
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End of Question 25
_95_

Find the time(s) when the acceleration is 0 m/s?.

Question 25 (continued)

(©)
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2
3

2cos?x —3sin?x+1=5cos’x—2
2cos?x —3sinx+1=0
Proceed to Booklet 2 for Questions 27 — 34
_ 26—

Hence, solve the following equation for 0° < x < 360°, giving answers to the nearest
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If you use this space, clearly indicate which question you are answering.

Section 1l extra writing space
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If you use this space, clearly indicate which question you are answering.

Section 1l extra writing space
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Question 27 (5 marks)

In a group of 100 students, some study Mathematics (M), some study Chemistry (C). Some
study both Mathematics and Chemistry, while some study neither.

10

(@) How many students are in the set M U C?

(b) Explain why the events M and C are not mutually exclusive.

(c) Ifastudent is chosen at random from this group, what is P(C|M)?

Question 27 continues on page 31

—-30-
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—-31-

Determine whether the events M and C are independent.

Question 27 (continued)

(d)
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Question 28 (4 marks)

A travelling boat spots a 140 metres vertical cliff on a true bearing of 312°. The angle of
elevation from the boat to the top of the cliff is 29°.

(@) Show that the distance d metres from the boat to the base of the cliff can be given by

B 140
" tan29°

Question 28 continues on page 33

- 32—
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Question 28 (continued)

(b)

The boat travels due north, until it is directly east of the base of the cliff, meaning
£4BDC = 90°.

Find the new angle of elevation of the boat to the top of the cliff, correct to the nearest
degree.

End of Question 28

- 33 -
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x2—12x+y*+4y+27=0
Question 29 continues on page 35
—34_

The following equation represents the graph of the circle shown, centred at O.
Show that the radius of the circle is v13 units.

Question 29 (5 marks)

(@)



End of Question 29
- 35—

Hence, find the shaded area, correct to 3 significant figures.

Find the angle AOB, correct to the nearest minute

Question 29 (continued)

(b)
(©)

"eale sy} ul 811IM 1ON 0d



Question 30 (3 marks)

The function y = v4x + 1 has been graphed below. The dotted line shows the tangent to the
curve at the point (2, 3).

Find the angle the tangent line makes to the x-axis from the positive side (8), correct to the
nearest degree.

- 36—

3

"BaJe SIY} Ul d}IM 1ON 0Q



= g(f(x)) over its natural

_37-—

By finding an expression for g(f(x)), sketch the function y
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Question 34 (5 marks)

Use the following information for both parts (a) and (b).

For an angle 8, where 7 < 6 < 2m, cos 8 = %

(@) Without finding 6, explain why sin 6 = — g

(b)  Simplify the following expression, leaving your answer in the form a+/5 + b, where a
and b are real numbers.
cosf + 2sin 6

tanf — 3sin@

_38-—

"BaJe SIY} Ul d}IM 1ON 0Q



Do NOT write in this area.

Question 35 (4 marks)

A bag contains n identically shaped balls, k of which are black and remaining are white.

= When one ball is chosen at random, the probability of choosing a white ball is E
= When two balls are chosen at random without replacement, the probability of choosing
two black balls is é.

Determine the number of balls n in the bag, and the number of black balls k, assuming k # 0.

-39 -
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End of paper
40—

f(x), and its tangent at the point (0,9) represented by 2

»
AN

V f(x), find the value of g’ (0).

The graph below shows a function y

line L.
Given a new function g(x)

Question 36 (2 marks)
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Student Number
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Section I — Multiple Choice Answer Sheet
Use this multiple-choice answer sheet for questions 1 — 10. Detach this sheet.

Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.
Sample: 244= (A) 2 B) 6 © 8 D) 9
AO 3@ coO DO

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new answer,

If you change your A @ B ¥ cO DO mind and have crossed out what you
consider to be the correct answer, then indicate the correct answer by writing the word correctand drawing

an arrow as follows.
corvect

A8 ity § cO DO

et —3» 1. AO B@® CO DO
2. A® BO CO DO
3. A® BO CO DO
4+ AO B® CO DO
5. AO BO CO D®
. AO BO C@& DO
. A® BO CO DO
s. AO B® CO DO
9. AO B& CE DO
0. AO BO CO D@
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Section I

In Questions 11 - 27, your response should include relevant mathematical reasoning and/or
calculations.

Question 11 (2 marks)

Solve the equation [3# + 2| =14 2
C2yd2=14 Do 2 maylCSs
s f2= —(4 (2 2. [enoieih. Gunghers

A et w}/ffrffg
[ W\Ayk] J«ﬁL;
W Covvp ot wo((f«'ﬁhj,‘

A A N A > Gt A/ T
R I ey

S [
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Question 12 (5 marks)

Differentiate the following functions:

@ flx) = x? 1
............... Foo=sx”
®) g(x)=5x/i+4 [ wark -F?Y 2
(0= st eithac. oot |
S - coefficcet of ST
= v ,
x oY It PR
© [ naYK 1) = 5 — 11 = 7~ 2
N oY, X
H OOz E =) )~ [ tmaylc
— 3 etiles Copll i,
= _ , Ct
SeF T of S(% & eﬁiy -~
.................................... (2
ov tle o
L CJY/eqf

11—~




Question 13 (3 marks)

The diagram shows a triangle ABC. 3
A
g
96.2m C

Use the sine rule to find length AC, correct to 3 significant figures.

AC - BC P [ ek

& R
G2 G o2’ .
Db o S13E° , VAR NS
BN LY G »-——--—-—:“—""§““-j—g—— D, §
(037
fm\
o i O Y‘f(_
Question 14 (2 marks)
For stringed instruments, the frequency of vibrations (in cycles per second) varies inversely 2
with the length of the string (in cm).
A 64 cm stringed instrument has a frequency of 150 cycles per second. Find the frequency of
a 60 cm string.
cot ZL 'P’/e? iny *’{ Vb yechey <
A= Alnadh of b Sy N
,G K [RRRY ;
e} 7 ............... /@ ]f. ;'9{_)\ {4_ [/év((.u
A ‘ LA RVES
"\-nSuu-,/
v A uuwﬂé
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Question 15 (4 marks)

Ms Taylor is competing on a game show. In this show, there are a total of 11 suitcases, 3 of
which contain prize money. She chooses 2 suitcases, and wins the prize money contained in
those suitcases, if there is any.

Below, W represents Ms Taylor winning prize money, and N represents Ms Taylor not
winning money,

(a)

(b)

©

(d)

Complete the branches on the diagram below for the second stage.

W

What is the probability that Ms Taylor does not win a prize?

&,z - s Iz

What is the probability that Ms Taylor wins at least one prize?

[— (o p'ﬁ—’?—?)
{
........ ) P Al

Given that the first suitcase Ms Taylor opens has no money, what is the probability that
the second suitcase will contain money?

3
V(-/V\/""-M')-:w L~

......................................

Sl Al vf«z:/)iz%ﬁga_/{ﬁ:-{
evlnf .

—13—



Question 16 (4 marks)

A tank of water is being drained, and the quantity (@) of water remaining in the tank after ¢
minutes can be shown by the graph. It takes 7 minutes to completely drain the tank.

The graph has the equation Q(£) = 20(t — 8)%2 — 20

0

Quatity of Water (L)

Time (minutes)

(2) Show that the average rate of change is 180 L/ min.

Ia 'uv[\eh -+ =J, (Q:}O%ﬁ-&’)lmw

[ b (43

= {5 bo [

wheo Q=0, . 20(f 8 =20 e

(o m s L2 ELLL

t=7.00. 1.0

——
?:,: Averose | vepte o Charee = ‘_?‘/‘/i bo —o

Question 16 continues on page 15

— 14—
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Question 16 (continued)

(b) Find the time at which the instantaneous rate of change is —180 L/ min.

| amarvk

@ (£ 20 x2 (£ =8 ==l5
G T S

LA e
~ "'d < — — —_—

gf,.(..#ﬂ{é«.k»?ﬁa.h =5 —,Z- = "j[._"

............. :E{ \"‘ "M O

LT nARAKS

Wﬂ/ﬁf‘“«hiw ......................
oA omet.

....... A

End of Question 16
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Question 17 (4 marks)

Solve the following equations for 0 < x < 2m.

(@) sinx=—1— 2
V2 [
‘ = 7 \/
X = [N
&z B 2K
R | orlC »
A Ny . W A S A
[ M‘W( M"*/[ &wé'(ﬁ ..... e
®) secx=—~-\7-2_é- 2
( a2
%% NZ

} ,_,‘_._.*—]3
-1 )C = 2.
ray

ACnt2 Gamsp S -—Z\’

- —_ 7
BSOSt oo B

;b

A N

/ I
fmatle v

-16 -



Question 18 (3 marks)

Consider the function

for some constant a.

HIQ
le

flx) =

It is known that f'(4) = 7. Find the value of a.

3

£ (20 =.a.XT o

£C0m #ax“”‘-ﬁ’%xl -

[

v S

Wa XE S CENETT

coatle

LN St

T =4« /LL\‘ + 32X (‘F)" >/WM‘ Ly
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Convert O Cist
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Question 19 (4 marks)

The following graph shows the relationship y = f(x), where f(x) = |ax + b|.

Y
//
X
-3 0
() What is one set of possible values for a and b? 2
| whin =0, fLlod=i1=2. [bl=212 , b=l | ~max

Oohe

X==3, f(pmv, [Bato|=o o T

a' ::-— 4—_ ] W[ctﬁ .
(b)  Sketch the graph y = f(—x), showing any intercepts. 2
~ \/\_gi /
......................... TRPTE SR 4 1 A . ,
’ el {L ,(J( N i

} foreeirorniztispinbundysisbasntanbiserrrant pnpbyinad

R A s S TN 7

— 18—



Question 20 (3 marks)

Ms Taylor lives in Town A, and went on a hiking trip. She hiked 10.8 km, on a bearing of
095°T to point T.

Another town, Town B, is located 6 km away from Town 4, on a bearing of 019°T.

(a) Explain why angle BAT is 76°. 1

LBAT = L ANAT . LAAB

(b) Ms Taylor needs to return to one of the towns, Town 4 or Town B. Which town is 2
closer to her from point T7 Justify your answer with appropriate calculations.

> {

BT.= u,r L0 X b K G MG v
Ty g

2 f—»\.“»y(g;h\
¢ AT mdo o S B s !
< 7— *('9 t E v 1 o w ql"'s%
..... NS - YPUNZIR - DL o e N e i W 2 W S AR OV ov Ly
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Question 21 (4 marks)

For the following, find -;%.
4
@) y=(Tx+4)(x+1)3

Led  Q=1X+4%. . W=7

i \ R
VRN e & 2 T VA ~L_f{; (20407 5 Gy
Aq . {/.L{t/.l-f 111{
e T |
-—7><(>£+03+(71+<.9,<.%_/ 7
= 7(1+0 -+ jl(*/tx:-m-)/w LY
{\
L s ayIS
(b) 2% +5

y:xz—!—x

Led = oS, ul=2 0

VA= O i SR VA & 5 E [ mevi

...... [ v — L_g\/’
Jo v
......... = (5 F) = (225D (A
(=X
S o> qff:{zx bg'}-
(O™

- -2 = oX ~S

(T Dk
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Question 22 (3 marks)

Determine the number of points of intersection between the following graphs:

y=3x*+7x+4
y=-x*+1

ULy 3 = — | a/c

.................

< TL\,@Y:Q a e Lo b SOt

.
F?O L -{C-—( T\ Do angsszcrr ooy .!(

T
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Question 23 (3 marks)

The following graph shows a function y = f{x). 3
y
(2, 2)
X
0
Sketch the graph of v = f'(x).
i
;F\‘j ';,54 (X) [ mq)//L # ;
g
b Lot Mt Tt
............ D ( “E"Lw_ C(/UVVQ

A

Y
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Question 24 (4 marks)

The equation y = 2x? — 5x + 1 has a tangent at a point (x,, v, ) with a gradient of 3.

Find the equation of the normal to the curve at the point (x;, v,).

............ o S A=
........... o2k naoomad..= ~’:‘;L = Bl sk
....... PRI - Aot "é x.*hb = Y./l ha xky

-+ U e odemsvk

-
e Thy ’@:'}”" U’-{F 4.0 h;rv"m"v/{:

C:j:-é—y—#:%)(,#-% kot ANAS

—23—



Question 25 (6 marks)

The displacement (in metres) of a particle after ¢ seconds is given by the relationship

t) =
x(t) 2+ 1

where t = 0.

(a) State the initial position of the particle. 1
(b)  Show that the velocity can be given by % = — a-%%z— 2
—|
20 (= (€70 | msrg ‘{ﬁ‘:
oAX Y | ‘
e (. {r...?;;u@ .......... o f\‘a Nesbtn €
— S49A.
— =t
S —— L. deaxlss
2. =
C{’ ~H> Covvect  olg nomlna
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Question 25 continues on page 25
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Question 25 (continued)

(c) Find the time(s) when the acceleration is 0 m/s?. 3
e S
' T
Lot uz—2t , ==t
...... VECER0Y 2 2 (e 3D <ot Lol

A T2 (R (e Dok (1)
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End of Question 25
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Question 26 (5 marks)

(a) Show that 2
2cos?x—3sin?x+1=5cos%x—2

! PKW/(:

—_— 'l
=SS X2 C oo GemS N E s
...................... RHS
(b) Hence, solve the following equation for 0° < x < 360°, giving answers 0 the nearest 3

degree.
2cos?x —3sin?x+1=0
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Proceed to Booklet 2 for Questions 27 — 34

26 -
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Question 27 (5 marks)

In a group of 100 students, some study Mathematics (M), some study Chemistry (C). Some
study both Mathematics and Chemistry, while some study neither.

M C

10
(a) How many students are in the set Muc?
17\;\ UC_\: 5% X‘;mt Xzl O ST
1] ¥ freomimesnnssisenrsn st
(b) Explain why the evenis M and C are not mutually exclusive.
Be ramse Moo WAd20S2 e s kS
AQ%' iAo Yy e any Covre o
Vg N g
P T

(¢) Ifastudent is chosen at random from this group, what is P(C|M)?

25
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= /E—- \ﬂf& g'\;{r\’\ 5,5)\'\&\3&» Qij
. \ '

Question 27 continues on page 31
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Question 27 (continued)

(@

Determine whether the events M and C are independent. 2
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Question 28 (4 marks)

A travelling boat spots a 140 metres vertical cliff on a true bearing of 312°. The angle of
elevation from the boat to the top of the cliff is 29°.

140 m

(2) Show that the distance d metres from the boat to the base of the cliff can be given by

140
" tan 29°

S N

\\'® 2 Xz &"‘Sﬁ\" \inme \gc“t’bw \q\s e

o C oo

Question 28 continues on page 33
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Question 28 (continued)

(b)  The boat travels due north, until it is directly east of the base of the cliff, meaning 3
£BDC = 90°.
Find the new angle of elevation of the boat to the top of the cliff, correct to the nearest
degree.
@
g’vv\%a ek 52 N\
\t=~24c |
C O~ o $vw 4R
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End of Question 28 MJB
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Question 29 (5 marks)

The following equation represents the graph of the circle shown, centred at 0.

x2—12x+yi+4y+27=0

; A(3, o@@ 0)

(a)  Show that the radius of the circle is v13 units.

4 b
AP g P xo P x by AR ZAF o 3Ll
U —

(k=€) S Car)n =13 ~ct

3’0 (‘:SEM

{9 g\;\.&) e

Question 29 continues on page 35
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Question 29 (continued)

(b) Find the angle AOB, correct to the nearest minute 2

fﬁ)ﬂh@}’-m &t
B AP B Y M i
Cog & = ~— HECERVICEI

—\ 0 (‘D QM_ U’tg\we\ (o3 Cule
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@/‘ e ws (- 5 .6 ’)
o } -
=M\ F (2) cervech we
&MUL_M "rx:) %
2o, A
(¢) Hence, find the shaded area, correct to 3 significant figures. 2
T
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End of Question 29



Question 30 (3 marks)

3

The function y = V4x + 1 has been graphed below. The dotted line shows the tangent to the
curve at the point (2, 3).

Find the angle the tangent line makes to the x-axis from the positive side (&), correct to the
nearest degree.
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Question 33 (3 marks)

Let f(x) = Vxand g(x) = le_,3' 3
By finding an expression for g(f(x)), sketch the function y = g(f(x)) over its natural
domain,
................. o fflnl] = g (1 )
\
...................... O Ui Doma
...... I H 2=
-9
“7 )
i 4 D L glfe)
| \\ “
§ N A~
\} 50 ey £ Bl < - CZ{Q_CJ
................ RN ) / ~—
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Question 34 (5 marks)

Use the following information for both parts (a) and (b)

For an angle 8, where m < 8 < 27, cos 8 = z
e

S
570 ﬁmaé&
(@) Wwithout finding 6, explain why sin 8 = — = 2
N T ™M
;é E g’\/\/ve" é s M (5 Lf' éb\.ﬁw/
,(_2___.;—-—”\'— e i
B
@ -7 So ST T3
(b)  Simplify the following expression, leaving your answer in the form av/5 + b, where a 3
and b are real numbers.
cosf + 2sinf
tanf — 3sinf
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Question 35 (4 marks)

A bag contains n identically shaped balls, k of which are black and remaining are white. 4

' = When one ball is chosen at random, the probability of choosing a white ball is -}:-
L =  When two balls are chosen at random without replacement, the probability of choosing

.1
two black balls is =

Determine the number of balls n in the bag, and the number of black balls k, assuming k # 0.
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Question 36 (2 marks)

The graph below shows a function y = f(x), and its tangent at the point (0, 9) represented by 2
line [.

| d
L ‘-
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U &\\. ] \ 4
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End of paper
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