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Total marks:
74

e Reading time — 5 minutes

e Working time — 1 hour and 30 minutes

e  Write using black pen

e NESA approved calculators may be used

e A reference sheet is provided

e In Questions 11 — 31, show relevant mathematical reasoning

and/or calculations

Section I — 10 marks (pages 3—7)

e Attempt Questions 1 — 10

e Answer on answer sheet provided

e Allow about 15 minutes for this section
Section II — 64 marks (pages 8—18)

e Attempt Questions 11 — 31

e Allow about 1 hour and 15 minutes for this section



Section 1

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

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

1 What is the value of Y72 — 5 correct to 2 significant figures?

A. 1.6
B. 1.69
C. 1.7
D. 1.70

2 What type of relation is shown?

~_

‘

A. One to one
B. One to many
C. Many to one

D. Many to many

3 Which polynomial below is a monic polynomial of degree 4 with a constant term of 3?
A P(x)=-x*—x%+3
B.  Px)=x*-3x%+4
C. Px)=x*-2x*+3

D. P(x) = 4x* —3x3+3



4 A group of 347 people were tested for flu and the results were recorded in the table
below. The flu test results are not always accurate.

Test results
Test indicated flu | Test did not indicate flu Total
People with flu 72 3 75
People without flu 16 256 272
88 259 347

A person is selected at random from the tested group.

What is the probability that their test result is accurate to the nearest per cent?

A. 22%
B. 82%
C. 95%
D. 96%

5  Which of the following equations best describes the graph shown?

Y

N

A, x+y—-1=0 B.

x+y+1=0

x—y+1=0




What is the minimum value of the function f(x) = x? — 2x — 2?

A, =3
B. -2
C. 0
D. 2

Which of the following is equal to /2p2 + /8 ?

A 2pV2
B. (p+2V2
C. (p+4V2

D.  (p?+4)0V2

A box contains 12 marbles that are identical in every way except colour. There are 8
marbles coloured red and the remainder of the marbles coloured blue. Two marbles
are drawn randomly from the box.

If the first marble is not replaced into the box before the second marble is drawn,
what is the probability that the two marbles drawn are of different colours?

14
A =
33
B
33
16
C. ==
33
17
D. —
33



What is the natural domain of f(x) = \/% ?
A. x € (—o0, )

B. x € (0,00)

C. x € [0, )

D. X € (—,0) U (0, )

In a certain experiment, the probability of events A and B are P(A) = 0.7 and
P(B) = 0.2 respectively. Which of the following shows the events are independent?

A. P(ANB)=035
B. P(A|IB)=0.7
C. P(B|A) =07

D. P(AUB)=0.76

End of Multiple Choice Section
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64 marks
Attempt Questions 11 — 31
Allow about 1 hour and 15 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)

Write the following without fractional or negative indices.

Question 12 (2 marks)
The probability of a bus arriving on time is g.

(a) What is the probability that the bus will not arrive on time?

(b) If there are 90 buses in operation each day, how many would be expected to
arrive on time?

Question 13 (10 marks)
Simplify the following.

(@) (—ab)® x (ab)*
—45h2




Question 13 (continued)

(b) x*-=3x+2  x*-1
x2—6x+9 x2-2x-3

© 3 ,.1 3x + 4
x—2 x+3 x2+4+x-—6

(d) 2x>+3x+1
2x3+x2+2x+1




Question 14 (2 marks)
Expand and simplify 2(m + 2)(m — 2) — (m + 3)2.

Question 15 (2 marks)

3t 2t
Solve — = — +2.
5 3

Question 16 (2 marks)

Solve for x. Leave your answer in exact form.

2x>—=3x—1=0

Question 17 (2 marks)
Solve the simultaneous equations 3x — 3y + 21 = 0 and 3x — 4y + 26 = 0.



Question 18 (2 marks)

L g 2
Solve o 32°.
Question 19 (2 marks)
o . 2V5 2
Rationalise the denominator of NANA
Question 20 (2 marks)
For what values of k does the quadratic equation x? — 8x + k = 0 have real roots? 2



Question 21 (2 marks)

Question 22 (6 marks)
(@) Writey = x% + 4x + 3 in the form y = (x — h)? + k.

(b)  Hence, or otherwise, sketch the parabola y = x? + 4x + 3. Label all
intercept(s) and the vertex.

(c) State the domain and range of y = x? + 4x + 3.



Question 23 (4 marks)

(a) Sketchy =v9 —x2.

(b) State the domain and range of y = V9 — x2 .

Question 24 (3 marks)

Find the equation of a parabola that passes through the points (0, 1), (—2,3) and
(1,6) in the form y = ax? + bx + c.



Question 25 (3 marks)

Two identical biased coins are tossed together and the outcome is recorded. (For each
toss, the probability of obtaining a head remains the same). After a large amount of
trials, it is observed that the probability that both coins land showing heads is 0.36.

(a) What is the probability of obtaining a head on a single toss of the coin?

(b) What is the probability that when tossing two coins, one will land showing a head
and one will land showing a tail in any order?

Question 26 (3 marks)

Tom and Jerry are playing a game. They take turns throwing two regular 6-sided dice.
The game is won by the first player to throw a sum of 10 or more. Tom starts the game.

(a) Find the probability that Tom wins the game on the first throw.



Question 27 (3 marks)

Solve simultaneously for x and y.

Question 28 (3 marks)

Sketch the graph of y = f(x), where
X%, x<1

4_
f(x):{x—z, x=>1




Question 29 (2 marks)

For events 4 and B from a given sample space, P(A) = % ,P(B) = 2 and
P(ANB) ==

(a) Find P(B").

Question 30 (3 marks)
Solve 4* —3(2¥)+ 2 =0.



Question 31 (4 marks)

A piece of wire 28cm long is cut into two pieces. The first piece is bent to form a
square. The second is bent to form a rectangle whose length is 3 times its breadth. Let
the piece which is bent to form a square be 4p cm long.

(a) If the sides of the rectangle are ¢ and 3¢ cm respectively, show that



Section II extra writing space

If you use this space, clearly indicate which question you are answering.
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Section T

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

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

1 Whatis the value of V2 =5 correct to 2 significant figures?

A 1.6 \ .
- i 5GYEGT.
B 1.69 o
~ 1.7
@ 1.7
D 1.70

2 What type of relation is shown?

~ ]

)

A, One fo one
One to ﬁlany

C.  Manyto one

D. Manjr to many

3 Which polynomial below is 2 monic polynomial with constant term 3 and degree 4?7

A Px)=-x*—-x343

B. P(x) =x3 —3x3 4 4

@ P(x) = x* — 243 + 3

D P(x) =4x*-3x3 +3



4 A grouia of 347 people were tested for flu and the results were recorded. The flu test
results are not always accurate.

Test results

Test indicated flu | Test did not indicate flu Total

People with flu 72 3 75
People without flu 16 256 272
88 259 347

A person is selected at random from the tested group.

What is the probability that their test result is accurate to the nearest per cent?

A. 22%
B. 82%
@ 95%
D. 926%

5  Which of the following equations best describes the graph shown?

J?

x+y—1=0 B. x+y+1=0

C. x—-y-1=0 D. x—-y+1=0

5o



6  What is the minimum value of the function f(x) = x? — 2x — 2?

- b.
-3 . Te
xe o
B. -2 - =
s
C. 0 .
11
D. 2 _p‘(l): ! L
= -3

7 Which of the following is equal to r/2p? + V8 ?

A 2pV2 pdz + tlx
(0 +2)VZ = (pe1) R

C. (p+4V2

D. (p*+4)02

8  Abox contains 12 marbles that are identical in every way except colour. There are 8
marbles coloured red and the remainder of the marbles coloured blue. Two marbles
are drawn randomly from the box.

If the first marble is not replaced into the box before the second marble is drawn.
What is the probability that the two marbles drawn are of different colours?

¢ ek, 4 Blwl
14
B 15 % A I
it
2 16 Lf/n. 2 ‘<
O 33 v B
g
17 A
Pz L PrgerBR): W T TR
- 16
33



9  What is the natural domain of f(x) = % ?

A. X € (—o0,c0) 370
B. x € (0, ) 7

C. x € [0, c0)

: | .- <o, X 70
x € (=%0,0) U (0,0) A

10 In a certain experiment, the probability of events A and B are P(A) = 0.7 and
P(B) = 0.2 respectively. Which of the following shows the events are independent?

A P(ANB) =035 P (AnB)= PLAIPLE)
. > 0.7 Xo.2
B. P(A|B)=0.7 . ol
C.  P(BlA)=07 P (auz)= PAYF ABY - FPCAAR)
P(AUB)=0.76 = o 7+ o1 -01¢
= 0.76

End of Multiple Choice Section
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Question 11 (2 marks)

Write the following without fractional or negative indices.

i
@) 5mz 1
................. :J‘“ ..
.............................................................................. [PUC Coprtef Gasier
x _3 I
() (-)

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

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

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

Question 12 (2 marks)

The probability of a bus arriving on time is -g-.

(a) What is the probability tilat the bus will not arrive on time? 1
....................... S
............................................................................... (mic:  Correct anscer

(b) Ifthere are 90 buses in operation each day, how many would be expected to 1
arrive on time? -

S N
=50 Imic: | Comrect amwer,

Question 13 (10 marks)

Simplify the following.

(@ (—ab)® x (ab)* _ 2
—ash? _ohk? x cﬁ%ﬂi
el
.:: O.lbr -----

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

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

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

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

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



(b) x*—-3x+2  x2-1

x2—6x+9 x2—2x—3

3
....... Y TR Y B Gy
....... IR e T € X e )
_ ot
......... n 3("3
................................................................ 3k Coorgef Solution,
.......................................................... LMl faefonses 3 eRporessioni.
................................ MG Factorser | LNprt 33iom,
(©) 3 1 3x+4 3
xX—2 x+4+3 x%24+x-—6
T e e LS G,
e DOEY L G Oen) GGy
o ey o -y — Tk
TR Cnt3 2D
LB 3G -
CDHB) (3-1)
— b
e GGy 3 Corect sybution
..... R 20 Gty obfoins single Fructiva,
............. C .j.‘"._l'). . M Attemets o €xpress fraction with
A Lownmdn  plOnomaeatel,
2 .
@ 5 fx _23:6;1 T 290 U 75}{1'7("‘:')"(31('21‘—{-;) 2
R AT 2x o+ LG A0 s 0% Y (2a0g, )
.............................. 2 Qo) |
e ('Lu-&l-)(m-ﬁ)
C'yllf—l) (lu-h)
O G &
1 . .
........... X+l o LU Correer soludon.
................................................................ JPIC: Feclories | expression.




Question 14 (2 marks)
Expand and simplify 2(m + 2)(m — 2) — (m + 3)%

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

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

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

Question 15 (2 marks)

3 2t :
Solve -—t=—+2. ot (ot
5 3 —_— - == 4]
s hy

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

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

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

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

Question 16 (2 marks)

Solve for x. Leave your answer in exact form.

2x2 —-3x—1=0

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

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

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

Question 17 (2 marks)

Solve the simultaneous equations 3x — 3y + 21 = 0 and 3x — 4y + 26 = 0.

0,

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

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

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

-1l -—

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

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

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

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

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

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

2

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

--------------------------

--------------------------

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



Question 18 (2 marks)

L gox | X
Solve4ﬁ_32_

.._L.l. P g 8
7 .11-111 e
............ TR
............................. e,
...................... Tl T N S
i ‘ .
X T Feeeen 2t Corraet Soluton.
[Mi¢; Obforny cam@ bose
Question 19 (2 marks)
243 =€ {5
Rationalise the denominator of \/_\/:/_. X z
35 PR
= 2 s+ 10
3~y
= 1y 40
-2
............... 2T TS 2 Corret. | solution,
Question 20 (2 marks)
For what values of k£ does the quadratic equation x? ~ 8x + k = 0 have real roots? 2
.................. AN 0. A L S
.......................... AT ool T
................ Read roots: AZ 0 oo
.................... oo O TR D0 G, Gorrect SoafiOA.
................................... O T o SIE SO 870 o
K S 16

caleulafes fie d,‘scn'm/nwf,



Question 21 (2 marks)

| m
moq
Simplify — 3 - 2
- o— ™
OO Skt RS
(3™ -1
................................ T BT
- R (3701
................................ e B T e,
.............................. =37+ At Cocre of solintion
................................................................ (i, Obtains (37) 0
g vakent mactd
Question 22 (6 marks)
(@ Writey = x% + 4x + 3 inthe form y = (x — h)2 + k. 2
e R AR L Y3
.............. AR TITII PP PPPOP S |
BT KA St ool SO Linte; Correct sobuntion.
......................................................................... i 0btains. (er)
(b) Hence, or otherwise, sketch the parabola y = x? + 4x + 3. Label all 2
intercept(s) and the vertex.
Y

Ay

[

-3 i >
(41

2mi: Corect solution.
fﬂ’“(‘, Cocrecet chepl or

:'n{mepf}’.

(¢) State the domain and range of y = x? + 4x + 3. 2
................. Domein 2 206 O ) 1M Cormdt aluction

.................. Gorge ;. 9 & Loled) e Goreet domenn o gl

Y Mast Wity dome aad
g L G marlcs,



Question 23 (4 marks)

(@) Sketchy =9 —xZ. ' 2

3 3 x
-3 3
i Corrack Solution.
[MIGC Corcect shepl o
in toseepts.

(b) State the domain and range of y = v9 — x?2 . 2
................. Oomen; XK€ L33 2 Coreet soluction.
.................. Qangy.:. 9.6.00,3 1 .. Compep tlomein f

renhe

Question 24 (3 marks)

Find the equation of a parabola that passes through the points (0, 1), (—2, 3) and 3

(1,6) in the form y = ax? + bx + c.

........................ Gotnt 08 e

..... s Sebstitete C13) Rz ba bty : ()

........... Swbstitete C16): 6ot bty G

........... 9. £ o tnzentn G

........... OB K £ 3% & S

................................................. AZ T 3M0E o solution.
.,A!‘ gmbg{;u{q o \'A-(a@". 6_: 2.‘“0 € { Wk" O bfainy Corrlef £imad] ‘ed’/ﬂfﬂf'fml

.................................................... E.) --;...-.......................M...éé-r.,-_.e:t.‘é. VM ‘gf‘ .

........................................................ T2 i Ol tins | unlet o

3 ot slmmlfingont
yo 2t et



Question 25 (3 marks)

Two identical biased coins are tossed together and the outcome is recorded. (For each
toss, the probability of obtaining a head remains the same). After a large amount of
trials, it is observed that the probability that both coins land showing heads is 0.36.

(a) What is the probability of obtaining a head on a single toss of the coin? . 1

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

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

(b) What is the probability that when tossing two coins, one will land showihg ahead 2
and one will land showing a tail in any order?

..................... P RN
................ LPCRT oc TH) 2 04 x0.% £0.9X06 2, 00 slention,
= 0.9 [0, Cocreef PCT)

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

Question 26 (3 marks)

Tom and Jerry are playing a game. They take turns throwing two regular 6-sided dice.
The game is won by the first player to throw a sum of 10 or more. Tom starts the game.

(a)  Find the probability that Tom wins the game on the first throw. 1
....... (0. o0r marg. CS}Y)X&‘") (4.6 ){ (613’),__(5} 6),(6:6) 2. 6 ovfeomes.
f

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

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

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

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

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

eq. () (%),



Question 27 (3 marks)

Solve simultaneously for x and y. 3
y=x%+1 @
x—y+3=0 @
TSSO # =30 v 8- SO € N
.....S.ef‘?...g..fafe..@.-? .............. AL XD,
.................................. X=X T e,
.......................................... C=) Getidzo
i : - -
...... ) {'Jlﬂ&)c’x‘g'f ,
........... when %z =l GZ L 30 Gorracf | solation.
.............................................................................. 2mfe: Obptsins ot a5 o Lot ok 1007,
.............................................................................. (i< Corrtetsy substitutts 9
or @G?m’ﬂotfﬁ A Va,rtl(?tlo(e_.
Question 28 (3 marks)
Sketch the graph of y = f(x}, where 3
_{4—-x% x<1
f(x)u{x—Z, x=1
y
q ~
D, o)
5
1 .
/ /7
~[+ _
(1,-1)
3 (orrect solution
WG Comect shape for both brmd

1Ml (orreet shoge for
ordner beandh.



Question 29 (2 marks)

For events 4 and B from a given sample space, P(A) = 2 , P(B) = 2
P 4

PANB) ==,
(a) Find P(B').

- —_
3
.................................................................

-
—_—
......................... 3

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

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

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

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

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

Question 30 (3 marks)
Solve 4* — 3(2*) + 2 = 0.

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

..................... V3@ ) <0
....... R A e I SR

..........

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

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

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

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

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

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

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

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

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

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

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

.......

...........

galld

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

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

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

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

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

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

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

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

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

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

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



Question 31 (& marks)

A piece of wire 28cm long is cut into two pieces. The first piece is bent to form a
square. The second is bent to form a rectangle whose length is 3 times its breadth. Let
the piece which is bent to form a square be 4p cm long. '

(a) Ifthe sides of the rectangle are ¢ and 3¢ cm respectively, show that 2

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

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

................................... PEEGE T o 1HC, Corest proof
2 a b (MiC. Farm} ton
................................................ Z7....05 10Geed....... 1| " e;bjf

(b) If the sum of the areas of the square and the rectangle is 21em?. Evaluafe p, 2

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

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

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