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General. e  Working time — 70 minutes
Instructions
e Write using black pen
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e In Questions 11 — 28, show relevant mathematical reasoning
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e Attempt Questions 1 — 10
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e Attempt Questions 11 — 28
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Section 1

10 marks

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

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

1 Which expression is a factorisation of 8x3 — 27?

(2x —3)(4x% + 6x + 9)
(2x + 3)(4x% — 6x + 9)
(2x —3)(4x%2 +12x + 9)

(2x + 3)(4x2 — 12x +9)

2 Which of the following Venn diagrams illustrate A N B?

A.

B.

u

U




By using the graph below for y = |2x + 6/, what is the solution to |2x + 6] < 2?

y

The first four terms of a geometric sequence are 6000, ty, 8640, -10368.

x>—4,x>-2
x<—4,x>-2
—4>x>-=-2

-4 <x< =2

What is the value of t,?
A. -7320

B. -7200

C. 7200

D. 7320

n




S Which equation best represents the following graph?

Yy
10 T
5+
| ——t— | > x
-10 5 o 5 10
<
-5 4+
—10-"&
A y=—-V4—x
B y=- x—4
C xX=—\Jy—4
D XxX=—\4—y

6 A family of 6 is seated randomly around a circular table. In how many ways can the
two youngest members of the family sit together?

A. 4!
B. 4! 2!
C. 5!
D. 5! 2!

7  What is the coefficient of x? in the expansion of (1 — x)*?

A. -1
B: 1
C. -6
D. 6



8  Which of the following best describes the given quadrilateral?

A. Parallelogram
B. Rhombus
C. Rectangle

D. Square

9. The points 4, B and P lie on a circle centred at O. The tangents to the circle at A and
B meet at the point 7, and £ATB = 6.

What is ZAPB in terms of 67

a2
2
0
B. o2
90° 2
c. o
D.  180° -9




10 Which diagram best represents the graph y = —x(1 — x)?(x + 1)3?

Yy
2
1
A. X
-2 -1 0 i 2
-1
-2
y
2
1
B. «
-2 -1 0 1 2
-1
-2
Yy
2
1
C. X
=2 -1 0] 1 2
-1
-2
Yy
R
1
D. x
-2 -1 4] 1 2
-1
-2
End of Section I
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52 marks
Attempt Questions 11 — 28
Allow about 60 minutes for this section

Instructions e Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

e Your responses should include relevant mathematical
reasoning and/or calculations.

e Extra writing space is provided at the back of this booklet. If
you use this space, clearly indicate which question you are
answering.




Question 11 (2 marks)

Solve |2m + 3| = 9.

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

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

Question 12 (2 marks)

Find all possible values of x for v/3tanx = —1 for 0 < x < 360°.

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

Question 13 (2 marks)
25 3n X 571-1
Simplify ~oanti

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



Question 14 (3 marks)

Find the value(s) of 6 in the diagram. Give your answer to the nearest degree. 3

0

......................................................................................................
......................................................................................................
......................................................................................................
A R A R R R R T T T AP
......................................................................................................
......................................................................................................

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

Question 15 (3 marks)

Two marbles are selected at random from a bag containing 4 red and 7 yellow

marbles.

() What is the probability that the two marbles will be of the same colour if the 2

marbles are drawn without replacement?

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

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

(b) What is the probability that the two marbles will not be of the same colour if the 1

marbles are drawn without replacement?

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

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




Question 16 (2 marks)

Find the sum of the first 50 terms of the arithmetic series 3 + 7 + 11 +... 2

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

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

Question 17 (2 marks)

. el . . 3 3 3
Find the limiting sum of the geometric series " + oy + > + ...

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

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

Question 18 (2 marks)
Triangle ADE is similar to triangle ABC. AE is 2cm and EC is 3cm. Triangle ADE 2

has an area of 16cm?. Find the area of the triangle ABC.




Question 19 (3 marks)

If @ and 3 are the roots of the quadratic equation 3x? — 3x + 1 = 0, find the values

of:

(@ a+B
b) o +p?
Question 20 (3 marks)

Two secants from the point P intersect a circle as shown in the diagram.

NOT TO
SCALE

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

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

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

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

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

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

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

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




Question 21 (4 marks)

(3)  Show that 22— = 2 — i.
x+1

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

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

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

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




Question 22 (3 marks)

Solve x3 + 2x2 ~5x — 6




Question 23 (8 marks)

In the following diagram, ABCD is a quadrilateral. The equation of the line AD is
2x—y—1=0.

Vi
C(1,5) D
/ N NOT
B(0, 3) % TO
N SCALE
/
v
0 g p
A(0,-1)

(a) Show that ABCD is a trapezium.

................................................................................................
................................................................................................
B R R R I R R R R R T R I S I TR R A S S SR
................................................................................................
................................................................................................
................................................................................................
................................................................................................

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

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

.................................................................................................
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(c) Find the length of BC.

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

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

4
(d) Show that the perpendicular distance from B to AD is =

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

(¢) Hence, or otherwise, find the area of the trapezium 4BCD

3 b .
................................................................................................
.................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................
................................................................................................

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

—11-




Question 24 (3 marks)

Reuben needs to arrange 4 English books, 3 History books and 2 Geography books on
a shelf.

(a) How many arrangements are there if there are no restrictions?

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

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

(b) How many arrangements are there if the books of each subject are kept

together?

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

Question 25 (2 marks)

Solve 22**1 —5(2¥)+2 =0

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

......................................................................................................
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Question 26 (2 marks)

State the range of the relation x = 2 — \/—y2 + 4y.

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

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

Question 27 (3 marks)

A sum of $9500 is invested at the beginning of each year in a superannuation fund. If
interest is paid at 6% p.a., how much money will be available at the end of 40 years?

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

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

........................................................................................................
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Question 28 (3 marks)

Let P(x) = (x + 2)(x — 1)Q(x) + a(x + 2) + b, where Q(x) is a polynomial and a
and b are real numbers.

When P(x) is divided by (x + 2) the remainder is -11.

When P(x) is divided by (x — 1) the remainder is 1.

(a) What is the value of b?

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

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

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

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

End of paper
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52 marks
- Attempt Questions 11 — 28
Allow about 60 minutes for this section

Instructions e Answer the questions in the spaces provided. These spaces
provide guidance for the expected length of response.

e Your responses should include relevant mathematical
~ reasoning and/or calculations.

e Extra writing space is provided at the back of this booklet. If
you use this space, clearly indicate which question you are
answering. '




Question 11 (2 marks)

Solve |2Zm + 3| =9.

2
It =AY ) Im ¢332 -9
3 & y 4 78
L = z,'n = -1 M{(S‘;‘P{DQQC(QS L(p(l’e(’:{ o
m =73 m -6 1M Provides (corect ansne€
............................. P R8T T
Question 12 (2 marks)

Find all possible values of x for v/3tanx = —1 for 0 < x < 360°
1

2
........................... b....T.......ﬁ...r.........‘/s. .f_x.......................................
................. Re @‘*M@\;}L@:ZOTiC\/
......................... LIRS0 L33 e U il T corrock Grswess.
Imy: O‘D"Q{'\S\]’-SO‘J or =30°
Question 13 (2 marks)
) . 253Ny gn—1 ' 2
Simplify s2n+1 (
6 n=
................................... DS RS
S—'L’\‘fl

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

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



Question 14 (3 marks)

Find the value(s) of @ in the diagram. Give your answer to the nearest degree. 3

Question 15 (3 marks)

Two marbles are selected at random from a bag containing 4 red and 7 yellow

marbles.
(a) What is the probability that the two marbles will be of the same colour if the 2
marbles are drawn without replacement?
........................................ B IS SAE S
B (T S RV ~;z..f.’..C,.4?(.2.f?;’:...Y.Y)..:..zz:_.’.’.‘.ffi...ff..ff...’f.??
..... \%"I{YS\
7(11\/< ........................................................................
(o R LMK Proudes et soluti,

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

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

(b) What is the probability that the two marbles will not be of the same colour if the 1
marbles are drawn without replacement?

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

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



Question 16 (2 marks)

Find the sum of the first 50 terms of the arithmetic series 3 + 7 + 11 +... 2
.................... A= 2
......................... Sez.m Lt Godd J o,
............................. =B L0000 ] s fades eted s
T Soso | [ Ptteaprs 1o wse S

.............................................................................................. -p‘w"u(ﬁ for AP
Question 17 (2 marks) .
Find the limiting sum of the geometric series %+ % + % + ... 2
...................... P o A

..................... ' .......S.;ﬂ.a....:...T:.%r.:...................L..................'%{l?.{{.:....:,?’).1./5?.(@) (o;’!‘t’ii"“f"’u‘“ﬁb‘-
..................................... e AP et 7 Oty
SRS OION Crete 30 S

2T 0T S e

" Question 18 (2 marks)

Triangle ADE is similar to triangle ABC. AE is 2cm and EC is 3cm. Triangle ADE 2

has an area of 16cm?. Find the area of the triangle ABC.

A
2cm
D E
3cm
B ’ C

.............. Longth cotior 2 M3 e, |

e TS ! 2nic: frovlgs cored sehation.

.............. Ao pation LTS IIG Obtags orrec i Yor o

............................................. by e

....................... Area 06T e,

X T Ue XY T100em

«
......................................................................................................



Question 19 (3 marks)

If vand B are the roots of the quadratic equation 3x2 — 3x + 1 = 0, find the values

of:
(@ o+p _ 1
8= 5 = |
. 1 Provedey corredt solufion,
® o +p? . , 2
2 2 ; -
.................. )iz (p) -2 B ()
o .
SN 0 Mok &3 S
Z ,
> | - ’3- 2Mi¢ e p‘rguw(@; Cosrect SOb{AflﬂA,
.................................... ot ST
............................. e B | M OB corract O 2
Question 20 (3 marks)

Two secants from the point P intersect a circle as shown in the diagram.

NOT TO
SCALE

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

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

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

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

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

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




Question 21 (4 marks)

2x~-3 5
(a8) Show that == 1
Cx+1 x+1

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

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

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

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

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

: 2x—3 . '
(b) Hence, or otherwise, sketch y = —;_*_—1 Show all intercepts and asymptotes. 3
29¢-3
st L0 TR Py gtetes . XE Tl
.................. 0.3 2253 e 9 S,
- 3
................... X s . ..
1(e? =%
T T R e
4 - —

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

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

g
l
‘ i Provdes et slcetch .
I Obtuns orrect CLvayJ'fa‘fei
! . ond itenspts
M= -1 (WH(: Olbtany corract QSy-'"pfo(e;

or (aflriepts.



Question 22 (3 marks)

Solvex3 +2x2—-5x—-6=0

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

e e e, Optains Leorredt fufors
................................................................................ | M. Qbfans [ corect feuctor

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

e
......................................................................................................
......................................................................................................
.......................................................................................................
......................................................................................................
......................................................................................................
A I
......................................................................................................

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

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

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




Question 23 (8 marks)

In the following diagram, ABCD is a quadrilateral. The equation of the line AD is
2x—y—-1=0.

¥4
NOT
B(0, 3) TO
SCALE
0/ - x
A(0,-1)
(a) Show that ABCD is a trapezium. -3 2
............................. B e,
e .
......................................... T Pravdes comct Sltion
e EAL MK Obfains [carect grechiad
............................. MAD-Z’L\ ~(:O
= Iy~ |
............................................... b D e SOOI
............................................. m Fm';
B E A

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

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

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

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

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

...................................... D
€ =S
RS I e vifoy correct Solafen
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. - 1
............................ i3 ey
................................ s
................................. “J?W*‘
....................................................................... (¢, Providey  (orrect selition.

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

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

2
\/'"
............ ’?("137/*02'“'*0
............................... dz [AB8yrC |
LA+ B
= [ 2oy (=1 I(3) ~1 ‘
........................................ L@t coor e frosdes et O
.................................. S i At o e peedic
J :x:— distonce foemanla,
.................................... _ﬁ__(
......................................... Sl
(e) Hence, or otherwise, find the area of the trapezium ABCD. 2
et Fist Gl RO ACOZ1) D (35)
h - L
vt Beazs = Gty ARz (st Groy
................ saxEWEeE) o c=hes
e 2 (4F) = 5

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

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

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

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

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

................................................................................................
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Question 24 (3 marks)

Reuben needs to arrange 4 English books, 3 History books and 2 Geography books on
a shelf.

(a) How many arrangements are there if there are no restrictions? 1

Gl=3028%0

Q&VA/"V"(Q t merdf,
Question 25 (2 marks)

Solve 22%+1 — 5(2%) + 2 =0 2

.................................... e S
N 2_7.742(7- -¢ (13\3 +7 20

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

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

I T T R N Rl R R T S TR P
......................................................................................................
......................................................................................................
......................................................................................................
......................................................................................................

......................................................................................................
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Question 26 (2 marks)

2
State the range of the relation x = 2 — \/—y2 + 4y.

Question 27 (3 marks)

A sum of $9500 is invested at the beginning of each year in a superannuation fund. If 3
interest is paid at 6% p.a., how much money will be available at the end of 40 years?

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

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

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

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

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

= 9soc( (063 +1.06" ¢ (.06 )

......................................... T B R R R R R R R R R R R
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................................................. D R N R I I R P R S S IS

S AN A500( 1 o6 €(.06%F (063 ¥(.06")
.............................................. Q8 XU LLI6 1 TR0 L
....................................................... az(9 ;0296 720

’ £S48 e 20

.......................................... LTI 2o N A
............. Sy

..................................................................... e 0906

quo:qsho"(_ ®6 Qloéqo°') ........................

................................. O O ]

.............................. = SIS SRS 2. A9

2 1SS g 2,99 3 Pouides oaect soludon

"""""""""" ”M <: Obteins Lorcect varluesfo(‘ '
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Question 28 (3 marks)

Let P(x) = (x + 2)(x — 1)Q(x) + a(x + 2) + b, where Q(x) is a polynomial and a
and b are real numbers.

When P(x) is divided by (x + 2) the remainderis -11.

When P(x) is divided by (x — 1) the remainder is 1.

(a) What is the value of b? ' 1
................ p(2): ()G @) ealo)tb <) .
.. =~

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

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

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

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

(b) What is the remainder when P(x) is divided by (x + 2)(x — 1)? 2
............. PCD . L) (D Q)T allf) =11z ).
oot ST s

Sz 1L
o Y

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

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

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

.......................... A T
T 4x =73 K Provecte (orcet solufion
..................................................................... [rmic; Qbfains 4z

End of paper
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Mathematics
Section I — Multiple Choice

Select the alternative A, B, C or D that best answers the question. Fill in the response oval
completely.

Sample: 2+4= (A) 2 (B) 6 ©) 8 (D) 9
ACO B@ CcCO O

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

A @ .Bx cO PO

If you change your mind and have crossed out what you censider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows.

/corred:
¥ oY o o
Start - ’ |

Hee> 1. A@® BO cO pO 6 AO B@ cO bO
2. AO BO c@® DO 17 A0 BC) cO D@
3. A O BO cO p@ 3 AO B@ cO poO
¢ AO B@® cO PO 9 A0 B@® cO »O
5 A @ BO cO pO 10.A0O BO c@® bpO







