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Section A Non-Calculator Section Time allowed: 30 minutes.

Answer each question in the space provided. 20 questions worth 1 mark each.

Question Answer
1. | Write down a fraction that les between 2 and 21
2. | Write 0.6 as a fraction
3. [ Evaluate 1.9x0.04
4. | State which of the following set of numbers are
irrational numbers:
{1,v2,2,3,x, 4}
A coat costs $220 including 10% GST. Find the
amount of GST included in the price.
Bxpand (x-1)’
¥ z

If p=-2 and q=% find the value of p° —4°

Solve for x:

1=7-3(1-x)

Factorise completely m* —8m +15

| Make  the subject of the formula:
Y=u+at




1L

~1 +
The diagram above shows a parabola whose equation
can be written in the form: y=x{x-k%)

Find the value of k.

15.

12

-
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Use the triangle drawn above to write down the exact
value of cosé.

13.
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1 2 3 X
The diagram above shows a function of the form
y=a”. Find the value of a.

14.

Find the coordinates of the vertex of the parabola
y=x>—4x-12.

8em

B Sem
A

Using the Sine Rule, write down but de net solve, an
equation you would use to calculate the value of

LBAC.

16. | Find the probability of drawing a black jack from a
pack of 52 regular playing cards.
17. | The value of one intemal angle of a regular polygon
is144°. How many sides does this polygon have?
18. 5
0 2 8 x
Find the inter-quartile range of the data shown in the
the box-and-whisker plot drawn above.
19. | Solve forx
R
16
20. | If f(x)=2x"—x+1 find the value of f(~1)
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INSTRUCTIONS TO CANDIDATES:

o Write your name and teacher above.
o Do not open this test paper until instructed to do so.
Show all necessary working. Marks may be deducted for careless or badly arranged work.

« Only approved calculators may be used.

Section A: There are 20 questions each worth 1 mark. Answer all questions on th
in the spaces provided.

¢ sheet provided.

Section B: There are 10 questions each worth 8 marks. Answer all questions

e

Section B
You may itse an approved calculator in this section.
There are 10 questions worth 8 marks each.

Time allowed: 14 hours.

Question 26 (Geometry)

@

Find the values of a and b, giving reas,oﬁs.

(b)

D ' c
ABCD is a parallelogram with 3 the intersection of its diagonals.
) Prove that AAMD = ACMB

(i) Hence, or otherwise, state why AM = CM




Question 27 (i Chance) -

(a) The spinner shown on the right is used in a game.
The numbers 2, 3, 4 and 5 are the nambers on the spinner and
each has an equal chance of being selected. Bill and Bob playa
game in which ¢ach player spins the spinner twice and the sum
of the two numbers is the player’s score for his tirn.
(@ Complete the table below t6 show the sample space.

o .3_0

Second Spin

(i)  Find the probability that Bill scores an even number on his first turn.

(i)  In fact, Bill scores 7 on his first turn. Find the probability that Bob scores a higher

score than Bill on his first turn. 1
> (b) Three schools enter some of their students in the Australian Maths Competition.
Their results are summarised in the table below.
If one of these students is chosen at random, find - o
)] The probability that the student came from school A. 1
(i)  The probability that the student gained a participation result. 1
(i)  The probability that the student gained a credit, given that the student came from
school B. 2

Question 28 (Quadratics)

(a) Solve for aby factorisation  4° ~ 12a + 27 = 0 2
(b) Solve for m, leaving your answer in surd form 3 —9m +2=0 3
(c) The number of diagenals of an n-sided polygon is giyen by the formula
D= E(n -3) : 3
2

A polygon has 90 diagonals. Write down and solve 2 quadratic equation to calculate the
number of sides this polygon has.

(a) Find the mean and standard deviation of 23, 24, 25, 26, 27, 28, 29, 30

{b) The table below shows the mean and standard deviation of marks (0}‘1( of 1 00? in_two
examinations. Jonah scores 79% in both examinations. State in which e'xgmmanon was
his better performance and justify your answer with reference to the statistics.

2




R . Question 30 (Graphs)
(c) The following ogive (cunulative fiequency graph) displays the performance of 80
competitors in a cross-country race. Use the graph to estimate, to the nearest halfmiim F (a) For the parabola 3 = 2x” + Sy — 3 find
@)  they-intercept
Cross-country race times @ ¢ y-miereep

Cumulative frequency
80 F—iii
(i) thex-intercepts
60
WO
i / (iii)  the axis of symmetry
20 L V4 § H ! H H
2HIM \ ! (iv)  the coordinates of the vertex
A T i HE i H '
7722 24 26 28 30 32 34 36 time(min)

@ the median

() the interquartile range (b) Find the equation of the quadratic given its graph is

@

@

&H

@

N

E-N

2]
T —]

The stem-and-leaf plot shown above gives the marks scored in a English Test out of 50 —“ - /

@

marks. If ¥ =20 for the girls’ mark data, find the value of x.

-
o




Question 31 (Trigonometry) -

(a) Wiite down the exact valué of sin 60°

() If sina =§, find all possible values of «, giving your answer to the nearest degree.

(¢) Use the Cosine Rule to find the value of x in the trianglé below to one decimal place:

@

29° 42° ,-]
A B N

f 1473 m f

The angles of elevation to the top (7) of a mountain are measured from two beacons
and B at sea. If the beacons are 1473 m apart, how high is the mountain, TN?

i
|
|

Question 32 (Similarity)

(@)
- 4 3
. 8cm
12em %
Ilem
C D
Using the diagram above, prove that AdEBJIADEC
(b) Hence or otherwise, find the length CE 2
©

4cm 3cm

The ratio of the length of the base of the two similar prisms shown above is 4:3 and
the volume of the larger prism is 128 cm®. Find the volume of the smaller prism.
2

(d) The ratio of the surface area of two similar figures is m:» . Write down an expression for
the ratio of the lengths of two figures. 1




Question 33 (Further Algebra) - Question 34 (Functions and Logarithms)

@ @
a
@ If ais inversely proportional to b, and # =8 when b =—;—, find an equat -
relates a to b. @ If £ (x) =3x -1 write down the equation of the inverse function £ (x). 1
() If f(x)=x"~x+1, write down and simplify the expression for f(x+ - f(x).
2
(i) Find the value of b when a=32.
®) ’
(4] Evahate log,125 1
(®) 2
Make c the subject of the formula E =%mc2
(i)  Find the relationship between p and ¢ (without logs) if 2
2log, p=1log, 2-log ¢
© \ 3
Use the substitution x = p—1 to solve the equation (p—1)*+9(p—1)+14 ‘ ‘: © 2
i - »«—} - Selve the equation 2 =7, giving your answer to 2 decimal places
—
Question 35 (Further Geometry)
2

(a) Find the value of £ZACB in the diagram below, giving reasons for your answer.

N,

98°

-11- A -12-




) -

In the diagram above, ABCD is a cyclic quadrilateral. Find the value of
£DAB and ZABC giving full reasoning. ;

© ’

o

In the diagram above, OPQR is a thombus and O is the centre of the circle.
Find the value of x, giving full reasoning.

-13-
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Time allowed: 30 minutes.

N7 T 8ection A {Non-Calculatiir Section

Answer each question in the space provided. 20 questions worth 1 mark each.

Question . Answer
1. { Write down a fraction that lies between 2 and 2% 2%
€.q. 3
2. | Write 0.6 as a fraction 2
3 |
3. | Evaluate 1.9x0.04
0.076
4, | State which of the following set of numbers are E
irrational numbers: '
2 aad Tl
{l,\/2_,2,3',7r,4} {2
'S, | A coat costs $220 including 10% GST. Find the
amount of GST included in the price. $20
6. E : 2
xpand {x~1
( ) m:'... 2=+
7. . 1 3.2
 p=-2 and ¢=— find the value of p’ -y
L 3L
3
8. | Solve forx:
b m————n i3 y) -
A=-1
9. | Factorise completely m® —8m +15
(o ~5Xm-3)
10. | Make a the subject of the formula:
i v=u+at
= ¥-4
+
B

L1
1 2 3 X

The diagram above shows a function of the form
Y=a", Find the value of a.

K=1
‘The diagr.am above shows a parabola whase equation
‘can be written in the form: Y=x(x~k) ;
Find the value of &, ’
2
1
Cosb = J;
] 2
A
Use the triangle drawn above to write down the exact
value of cos§. .
a=3

- | Find the coordinates of the vertex of the parabola
y=xt-4x-12. °




15.

. = sua 3t
Surfl = sur 7
A 5
A
Using the Sine Rule, wiite down but do not solve, an
equation you would use to calculate the value of
£ZBAC ., ]
16. | Find the probability of drawing a black jack froma
pack of 52 regular playing cards.
= -1
5 20
g eauvalouk frachon QK.
17. | The value of one intemal angle of a regular polygon d | '
is144°. How many sides does this palygon have? ’ 0
18- / 7 i
25 H
IR
% 3-5
. DR
0 2t . 6 8 *
Find the inter-quartile range of the data shown in the
the hox-and-whisker plot drawn above.
19. | Solve forx
=t
16 L=<~
20, [1f £ (x) = 2x* — x £1 fird the value of f(~1)

Section B

You may use an approved calculator in this section.
There are 10 questions worth 8 marks each,

Time allowed: 1L hours.

Question 26 (Geometry)

.. ()

Find the values of 2 and 5, giving reasons,

@ — 2" (wu-b.mo, l-s)

Sedion B

b = (80°- (-2 g 424°) (L:‘umb)

= lO?f

ABCD is a parallelogram with M the intersecti its di
ection of 2
0 Provs s mgagam it on of its diagonalé:

(1) Hence, or otherwise, state why AM = oM

AD = Y ’
BC (oppein Jograwd. " Akun= scng (ARS)

1
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Question 27 (Chaitce)

(a) The spinnershown on the rightis used in-a game.
The numbers 2, 3,4 and $ are the numbers on the spinner and
cach has an ¢qual chance of being selected. Bill and Bob play a
game in which each player spins the spinner twice and the sum
of the two numbers is the player's score for his tum.
() Complete the table below to show the sample space.

FlrstS nin

g .4 5 6 7
2 AAERE
g -
g b | 1 819
A 7 € a \O
(ify  Find the probability that Bill scores an even number on his first turn, i

TC:" 2., v

(it In fact, Bill scores 7 on his first turn. Find the probability that Bob scores a higher
score than Bill on his first turn. ® 3 1

(b) Three schools enter some of their students in the Australian Maths Competition.
Their results are summarised in the table below,

If one of these students is chosen at random, find
@) The probability that the smde&t éame from sik;'ool A.

iso * % :
@iy The prqlggbj!ijy that the student ca';’ned a parti‘cipation result. 1
— Bso 8
(iit) ined 2 credit, given that the student came from )

| Question 29 (Statistics)

Question 28 (Quadratics)

(a) Solve for a by factorisation @’ — 123 +27 =0

(a-8)a~3 )=o° .
L. o= Bor q \ 9\“\."",\ :LW“

: _ . ForLow
Im -9m+2=0 - u:},&!

(b) Selve for m, leaving your answer in surd form

M=

- r———-j“"’ " S hamvid | pask
2 IXVB-ROKD @ qatmrvade \sasd
©

q4 B_T‘ (’/¢ BUAL U ATNOW |MJN'L
ra "

1)

(c) The number of diagonals of an n-sided polygon is given by the formula
D=%n_3) s
2
A polygon has 90 diagonals. Write down and solve a quadratic equation to calculate the
number of sides this polygon has,

A =0 /7
i —3n —wo=o (_§ UL
M =8Xn a2) =0 A“vg‘fﬁ\w\:’:@t
anztS (MR atk
£ Zba weka ) idor)

(a).Find the mean and standard deviation of 23, 24, 25, 26,27, 28,

x = 26°5 & | mnmax
(L= 299 o g § 1 WAT,
gt 3 3K 2'4;

(b) The table below shows the mean and standard deviation of marks (e}xt of \00) in 'two
examinations. Jonah séores 7§% in both examinations. State in which c?x%mmatwn was
his better performance and justify your answer with reference to the statistics. s




{(c) The followmg ogive (cumulative frequency graph) d:splays thee performance of 80
corhpetitors in a cross-country race. Use the graph to estimate, to the nearest halfemitinte

Cross-country race times

Cumulative frequency
it
80—

G Hme(min)

@) the median 1

(i)  the interquartile range 1

The stem-and-leaf plot shown above gives the marks scored in a English Test out of 50
marks. If X =20 for the girls’ mark data, find the value of x.

A3y _ oo ETRAD = | AAR IS
8 ¥ = ab Z Oriyudef = \ mpa

2

Questlon 30 (Graphs)

(a) For the parabola y= 2;2 +5 -3 find

g=a (x-1)(x-5)

® the y-intercept 1
u = =3 e (o ,-3)
(ii)  thex-intercepts 2
A@..K
A +5 x—m@ 0
(22~ l)(z+.5)-° Kr.!. .,,.-3 )
(i) the axis of symmetry { MMK 1
.
] &+
(iv)  the coordinates of the vertex 1
2
= 2(-2) +s(-5\-
\, A\ N/
s— 64
[+]
(b) Find the equation of the quadratic given its graph is 3

Ak (o0 )-Hﬂ, ~10= o ('-l\(_'S)

a=~-2

Y= ~‘2(x—"X=—"5-)
J

-8-




Question 31 (Trigonometry)

(a) Write down the exact value of sin 60°

wlw]

3
(b) If sina= 3 find all possiblé values of @, giving your answcr to the nearest degree, 2 ;

¥ = 31° o I43°

(¢) Use the Cosine Rule to find the value of x in the triangle below:

’

xcm
Hem

o .

T em i

oz bl - 2be wsh
o= Sow-12812

X AT ewm (o v

é\mmz%a

@
The angles of elevation io the top of a mounsain are measured from twg beacons A
p \J and B atsea, | eacons 3 m apart, how high is m
& LALOW .
T 1413
rma,ovg ¥ ( sia29’ AT
3\7\4— €97Y b
BT = - —
-9-
RYCAS

 juestion 32 (Similarity)

@

12cm %

D

C

Using the diagram above, prove that AAEBIIADEC

ZpRE = ¢TCE (ol 2s as//@‘) :
2ppE = Love (ol &% MH D) %WWM}’)
Y L A WEbES (AR

2hel = o Dee  Cvdeop 24 .,
5t

(b) Hence or otherwise, find the length CE

<E
3 - \L 3»,8

S
e\ a2y,

>
4cm 3em
The ratio of the length of the base of the two similar prisms shown above is 4:3 and
the volume of the larger prism is 128 cn®. Find the volume of the smaller prism.

3 AR
Yowme = 128 x[3 — 1A
- o -
(o e
W
(d) The ratio of the surfac S similar figures is i . Write down an expression for
1

the ratio of the lengths of two figures.

AR

.10-
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}'estion 33 (Further Algebra)

1 s
If ais inversely proportional to b, and a=8 when b= 7 find an equation that

relates a to b.

o= KN

¥ =2

2

B A ‘ T =
L/ T 8= _V; f&- s 2 e—)mﬂ?j)
(il)  Find the valuc of 5 when @=32. 1
32 = 2= ;
B> j
b"”-' A oy \): L :
o
®) »2
Make ¢ the subject of the formula E =%mcZ
2
i AE _F Me
j; m 2e . c* S C= * Y
NN
. (©

Use the substitution x = p—1 to solve the equation (p~ P +9(p-NH+14 =0

e | PAMRE METRD

Gr2XAxsD =0

Coxzder=] co=-le-b
! .

P &

Question 34 (Fuiictions and Logarithms)

®)
[0)] Iff(x)=3x~1 wn'tg down the equation of the inverse function £~ (x). 1
-l
. :f () = ~al
3

Gy If J(x)=x* = x+1, write down and simplify the expression for f(x+Hh)~ f(x}.

2

> P .,
flerh) = fx) = Geeh) = eeb) 4] = xTexs) Y
; = 2w 2ax ¥ Wox ) -oex -y
= 2hx £ k¥-w
N
(b) y
0] Evaluate log, 125 d MM& Jwen
3
(i) Find the relationship between p and ¢ (without togs) if 2
2log, p=log,2-log, g
2 R
leg p = Voa_ () &— Y mank
vo JEXgT
x\:’ =2 o=\ AKX
© k4 2

Solve the equation 2*' = 7, giving your answer to 2 decimal places

o4 e T L )

x=-\ = \bﬁ,‘ﬂ-‘

32 (xo 38
Question 35 (Further Geometry)
(a) Find the value of ZACB in the diagram below, giving reasons for your answer. 2
LACK = 49" &y vwale

[
\ APVTOE R
98°

doro Wrak o (\XM

1 maa
reENION




“In the diagram above, ABCD is a cyclic quadrilateral. Find the value of -

‘4DABand£ABngmg ﬁx}l;:a:)amg— 83 (Qx’rl- ‘bd&“* : L) 3 | A Encth M(l_ﬂbf;—
Lpbe = TO° Qa L qyiae quad 4\ e ReAter
w iufp\ﬂw*“"a) ;

@ b

In the diagram above, OPQOR is a rhombus and O is the centre of the circle.
Find the value of x, giving full reasoning, 3

LRQRP = 180-%  (witewnssroflap)
' cellex 2 RoP e 2(480-x) (4 ax unbve 9 @)

ML £ ok
o £ RofP = V8o ~ X ((n.i:::—t-: npllea)

i
i

T . N 180=X) 4 V80~X = Bon
} ‘ ‘ o —~2x + Fo-x =3O

Ix =
-13. ,c: 60 /‘@




