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Candidates answer on the Question Paper.

READ THESE INSTRUCTIONS FIRST

Write your name, class and index number in the spaces at the top of this page.
Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give the answer to

three significant figures. Give answers in degrees to one decimal place.

For 7, use either your calculator value or 3.142, unless the question requires the answer in terms of 7.

The number of marks is given in brackets [ ] at the end of each question or part question.

The total of the marks for this paper is 100.

This question paper consists of 21 printed pages.
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Mathematical Formulae

Compound interest

Total amount = P(l LN
100

Mensuration

Curved surface area of a cone = 7rl

Surface area of a sphere = 4mr?

Volume of a cone = %nrzh

Volume of a sphere = gnr3

Area of triangle ABC = %ab sinC
Arc length = 76 , where 6 is in radians
Sector area = —;—rze , where 6 is in radians

Trigonometry

a b 1
sind sinB sinC

al=b%+c¢?>-2bccos A

Statistics

Mean =

Sf
f

2 . \2
Standard deviation = . 2 - E:-Zl
of 2f



1 (a)

_ RV
V-1

(i) Calculate the value of S when R=100 and V' =-13.
S = 100 (""l,g)
3(-13) -

= — 1360
— 40

(i) Rearrange the formula fo maké Vthéjsubj é-ct.
S = RV
3V-l
S(3v-1) = RV
28V-3S 2 RV

= B25 ARSWEE ST e [1]

-8 =RV-RsV

—S = V(R —39)

-V

(b)

3SV-RV = §

V([33-RrR) =3
S
3S-R

SoVo=

Answer V= .77 T [3]

Given that » is an integer.and n > 1, decide whether each statement in the table is true or
false. - e

For each statement write true or false in the table. '
If you write false, give an example to justify your decision.

Statement True or False Example (if false)
n’>1 Trwe
.1 Trwe
n on
Sulo n =35,
(n=Dn+3) Ealse (3 (313) =12
is always odd iseven, not odo(

[2]
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(¢) Solve these simultaneous equations.

%x+%y=—6 -—-—@
®

3y=—4x+3

You must show your working.

Fom @, Sz + 12y =-(20 — &
F‘rovv\@) Li“l + 33 = 3
35 = 3-YUx
-‘_;2:9: ;z——iéx——,—@

Suds @ to @)
o +12-1bx = —120

—l % ==[32

XL b 2

%3 = 2"4(‘1)
3& =—4C
S M = -1S

Answer x=

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

-------------------------------------------
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2 A gift shop sells two types of fruit hampers, A and B.
The contents of each type of hamper are given in the table below.

Apples Oranges Pears Pineapples

Hamper A 3 4 2 0
Hamper B 4 6 5 1
. ) ) ) . 3 4 2 0
The information given is represented by the matrix P = 6 5 1)

The cost price of an apple, an orange, a pear and a pineapple are $0.50, $0.45, $0.60 and $1.80
respectively.

(a) Write down a 4 x 1 matrix Q to represent the cost price of the fruits.

D.50
0.4S
D-£0
Answer Q= ...\... J EETL. = 0 T SO T o [1]
(b) Calculate PQ. 0 .5D
R4 2 0 0.-4¢
Q- )
" (4 L5 /060
8o
_ 4‘5-0 (4"50
4 .50 Answer PQ = .....\.. qS-D ................. [2]

(¢) Describe what is represented by the elements of PQ.

The total cost prite of fouts 1n !’h:w«f)er A and B "Qf]‘-"fﬁ““lj

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

(d) Giventhat R=(30 20), calculate RPQ.

(30 m)( 450) = (335

9. 50

Answer RPQ = ...l i, [1]

(e)  Suggest a meaning for the il_%ﬁ\}_l‘{llélti()ll represented by the matrix RPQ.
Y - S

The oted C/OSJ(,{ o-P —IOM”%S A 20 Héwaﬁer A Mo!

.......................................... T R T R A e A R L e
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The upper part of a solid wooden right circular cone was cut off leaving the frustum illustrated
in the diagram.

The top and the base of the frustum are horizontal circles with radii x cm and 6 cm respectively.
The slant height AB of the frustum is 7 cm.

A cylindrical hole of radius 2 cm is drilled centrally through the frustum.

N Y 7
- 7 9= —./ (o
¢-ot
1 N
£-x
(a) Show that the slant height of the cone which was cut off is cm.
. X

Answer L,Q‘(’ +ae SIM‘\' N 6 "\+ O"(:

e tone e : \

3 Y
53 similor —{313\9\013 / Z.ZA

Moo X L%

VAL S\

A Y- 1j = T

= = I
4 ( 6_ x) 7o 2]
(b) The curve surface area of the cone which was cut off is 180 cm”.
2 22 2
Taking = :—7—, show that 11x° +90x-540=0.
Answer ™ A = 180
1’ — —
7 ( ) ( [
g R
% = ' 8’0 o o
oo q® = 8o (6-2) 1S4y = 1560 ~1260%

Sso2x® = 1080— &0 <74 * = 3730~ 430x
535>+ 1% x — 1080 =0

[2]



7

(¢) Solve the equation 11x* +90x—540 =0, giving your answers correct to three decimal

laces.
’ A=\, b=90, ¢=-540

w = =40 2 [90® - 4(1)(-54%0)
2 (1)
= -0t [g18¢0

: > 2
= 4. 02244 o -12.204258 97

\!

4.022 o~ —|2204 (3 J/D)

ARSWEF X = coiiiiiiiiiiiiniiansnsirinssssssissininssins )

(d) Hence, calculate the volume of the cylindrical hole.
ﬁ_
k‘ i‘/ By Pythagorms’ Thaorem,
R h = J77’*(£-4.027,>"
T 6 T147
vol. o'f' l/dlt\«AﬁCcJ hole
e "[((’11/\
= () (6.7147)
= &4. 3¢
$4. 4 em” (35.f)

b-x

1

AnSwWer ...k ..., S cm?® [3]

[Turn over
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4 (a) The cumulative frequency curve shows the height of 400 students in school 4.

r 3

400 /

300

Cumulative
frequency

200

100 /
/

0 b= ——
140 150 160 @, 170Q, %3180 190

Height (x cm)

Y

Find

(i) the median height,
R, =112 e (5l

ANSWEY covivsinssvisiissaiaiasassvssississaiss

(i) the interquartile range.
QB- QI = |7‘>'H7,‘;
= (O o Answer

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

(b) The box-and-whisker plot shows the height of 400 students in school B.

v

140 150 160 170 180 190
Height (x cm)

(i) Write down the median height of the students in school B.
ANSWEF  ..ovvviiriiiiiiiriiiciciitssiree e

(ii) Find the interquartile range.
Q-—Q, = 178 — 17

= 7 (A% ANSwWer siaiiavsiiivamm s S
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(¢) Olivia commented that the students in school 4 are shorter than the students in school B.

Do you agree? Give a reason for your answer.

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

Speed in m/s
4

15feramemam

0 10 20 28

+Time in seconds

The diagram shows the speed-time graph of a despatch’s journey. Calculate

(a) the retardation of the car when ¢ = 13,

- v—\U
[2.% £ = r.e;f‘m‘p(ﬂ"'n\‘)v/\
-
_ lO—“’ = 0.5 WL}J
—io
- _p.S M/Sl Answer s Ob ................ m/s? [2]

(b) the speed of the car when ¢ =13,

et e specd be x /s.

poRglS
i = -
{3-10 0

X —is=-1-5
Sox o= 1%.5 [R.5

. 171373 em——————————es, 1 |

(¢) the total distance travelled in the first 20 s.

Totd distante = -%_“CIO)CIS) + ‘li (lO»flS)(m)
= 75 + 35

= 200w

ARSWEF .vivviiviirinseississirisseesirieniensinn m [2]

[Turn over
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3 — (-5
6 (a) The point 4 has position vector ( 7} and AB = (12) .

@ Find the coordipates of point B.
- <> -
& = OA + MR
= f 'S -5
. ("7) t (17/>
= (%)
S
- < & 1S ("‘)*; 5) ——A 5

- Answer B( ...coocccosvnnnn ARSI RS ) [2]
(i) Find jAB|.

wal = -9 o

= 13 wmts

Answer ‘El e ST S units [2]
(b)

ABCD is a quadrilateral in which BC=a, BA=b and BC = %AD.
(i) Express, in terms of a and/or b,

N S Ry

@ 4C, AC = K> tTec

= "_’2 -+ ﬂ

ARSWEE ... [1]



-
() BD. B

\tS' w 3/

-
-—

11

A+
+3

f¥1:>
a

(i)

> oy 7
BE 7 BD
—> -~
BE=4BE;7
DE - 3ER
R
DB =~ 8D
>

- 52

Answer
The point £ is on AC such that 44E = 3A4C.
Prove that B, E and D lie in the same straight line.

Answer

-
BE =

+
Nw
>
('\

™~
I
\

_Nw \o—

o~

|

Y

N
.p‘w BN
I D

.

r'\‘o—++

e 4 W Aw
4
W
\o
—

—
—

m S
W
U

LR //

avol  snte 5 is A tommon P
B, E and D e inthe got

(iii) Find the numerical value of

(b)

area of ACEB - (,‘.) -
area of AAED’

t1

Answer

XER x W\
x ED x|\

area of ACEB
area of ACED

o I
2
<L
2=

—

=

ARSWeEr i saisisiiiies

0\|f\+ )

[3]

1]
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North

D

The diagram shows a plot of land with points ABCD on level ground.
The bearing of 4 from D is 033° and the length of 4D is 204 m.

B is 50 m due east of 4.

Angle ABC = 142° and the bearing of 4 from C is 300°.

(a) Find the bearing of C from 4.

180° — 60° 0
= [),O° Answer: gavobilSaavisis s [1]
(b) Find angle BAC.

. )

(20" -90
° o

_ 3

30 Answer O ................................ [1]

(¢) Show that the distance AC is 221.19 m, correct to two decimal places.
o 0 )
Answer LRCA 180° 142" - 20D [L S o"f A)
K 80
AC 50

o—

]

p—

S a4’ e &°

A,C - SD SJ\/\ ‘4‘)0
en &°

= nol. l§LT
= >2).19 (ldp)

[2]
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(d) Find the area of triangle ABC.

Area o—F AMRC = -—_‘2: (g))(azl.l‘ﬁ) =04 30°

= 27L4. 8178
= 2700 (wm? (35-)

Answer ............. 276 O ................. m? [2]
(e) Find angle DAC.
LDAC = 33°4 60° (alt. £s)
= 51'30
93°
Answer izigsiincaaeis S [1]
(f) Hence, calculate the distance DC.
2 o
be® = 204 4 220.19 = 2(204 ) 221.19) o8 I3
= 94s2(4.10...
PC = 4524410
= 308.L 448
= 2309 m
309
ARSWEF covriiiiiiiiiiiiinniiiniren s m [3]
(@ A tree, 15 m tall, stands vertically at 4.
Find the angle of elevation of the top of the tree from D.
et e Ma\e O‘F elevacton be & .
_ s
gica it 204
.0 = 4205357
= 4.2° (ldyp.) |
}O Z’.\*)__o
ANSWEF ssssmsnsosisasinsnmsssmiminss i oo [2]

[Turn over



(@)

(b).

14

2
Complete the table of values for y = 3;— + L 6.
X

Give your answer correct to 1 decimal place.

X 1 1.5 2 B 4 5 6 7

y 62 | 24 | 07 | 05| -03 | 06 2 |39

2

[1]

: 12
On the grid, draw the graph of y=%+—x——6 for 1<x<7. [3]
A
- = ZhE: o : i : B ; 'L : IHHAEH 11 _' HJ_ !:;.1
. . T ]
e |
11 T:lf B &
i_
B A | Ly
LY
\
\ 5 BN
1 5% 5 wmi T o
E = - - doid=]-
R e e T
1Ak I i ol B = H--E B
| ]
| EwEwREN
5 Eva HE B
™ 1)
\ l" 1{' f
y Il .‘_-
s’ 16
HHHH AT
A\
o il M) NI L WA :‘/
RIEnY A I
of I PR 258 6 1 x
[ 7 - EEES B -
1 !
T 5 FEEHHEHAF




/ z |
T* t02x —f
15 Ayl _ 2
Xﬁ'%* F 2

- AR Y ¢
(¢) By drawing a tangent, find the gradient of the graph of y = X . 6 whenx=1.5.

6 x
L1.5,24) , (2,0)

jmobw‘(' I S0 X
(& -2
S ~4.¢

AnSwer uvsspusssresisssimsssssirsris 2]

. : : . x 12 .
(d) Use your graph to find the solutions of the equation _rﬁ_ +-—=7 intherange 1< x<7.
X
2
Az | 2 =
— 4 = =1

N

X+ 2 -L=T%

g =3

Answer x =wvsivaicsiei OF ..cimesesiovsissvsaeess [ 2 ]

(© (@ On the grid in part (b), draw the line y== for 0<x<7.

QWU_A -’;,“f_"s-mﬁl\'f “r\_g Hwsuah (0, 0) ;/"f' \

U | 3
The x-coordinates of the points where the line intersects the curve are the solutions
of the equation x* + Ax*+Bx+72=0.

(2]

Lo w

(i)

Find the value of 4 and the value of B.

2

X 2 _ b = %
2

x>+ 72 -36bx = 32

x> %% - 34z 472=0

A= >
R

-

Answer A=

[Turn over
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The diagram shows a circle ABCDE.
The tangent at D meets the chord AB produced at T.
Angle TBC = 69°, angle ADB = 24° and angle CED = 21°.

(a) Find angle CBD, giving a reason for your answer.

o

Angle CBD = ;“ ............. because

pngles. in thnt Same togment )
(are "equal)

(b) Explain why 4D is a diameter of the circle.

Answer
L ABD = 180"~ £q°-21°
= alo°

D L W a sewucizdy

= AD 18 a odhom~etor
ofthe circde

[2]
(¢) Find, giving reasons for each answer,
() angle BCD,
2L RAD = [80°—9p°-24° ( £ swm o &)
= (6°
LB = (8p° = b6° (48 in onosH'e Iegy««w’{'s)
= [14° .
Answer ............. H4_ .............................. [2]

(ii) angle BTD.
£ ADT =90° [’fAM@w+ |k !‘aa(/;ug)
. 2LBTD = 807 66°-90° (£ sum of 2)
= D_z'_o

)

ANSWEY  issssasiiassiisimevmsssimmsissiisssiimsiisamms [2]
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10  In the diagram, O is the centre of a circular poster ACBQ of radius 20 m.
APB is an arc of a circle centre C and radii AC and BC.
COQ is a diameter of the circular poster ACBQ.

COQ bisects AB at M.

If angle ACB = 1.4 radians,

(a) show that AC is approximately 30.594 m,

Answer A
2(1-4) (£ ot cetra= 2y

2.& caokioms ot M\IW:Pe:wLo_) @

L Ave :‘ﬂ'—(%) : Q
:(-nr\JI—) rrolioun CA-Ob L9 ona _("H'bv‘@"\'l" ’N)

1]

£LAR0B

A\l

ACY = 207+ 207 — 2(20) (20) cos (Tt~ 4) or Sine Rude

=435 9737 20 . AL )
e Sin 07 A (To-1 Y
~AC = Ja3s.9737 sin
AC = 2081 (T-1.4)
- 30«5'934 51 5';\__&__7___
= 30. 59 m ( slhoon) = 36,5938 7

= 20.59 #3]
(b) calculate the perimeter of the shaded region,
Pocimakar = ort Lagth APB £ oz Lagth ARG
= (30.59¢ x[.4) + (50x 2.8)

42.331%
= 98.83) L *
=48.8 (3 570) ARSWEF eovvivveresroin 98.& . m [3]
(¢) calculate the total cost of painting the sector OAQB if the painting cost is $0.50 per square
metre.
Area o"P gegkor‘ OARG = "-L} CW)ZCQ-(Q)
= 560 m
. Toted ost = $0.50 x 560D
= %280
Answer §$ ... D S’O ............................... [3]

[Turn over
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In an effort to raise funds for the needy, your school is organising a charity cafe.
Your class decides to make sugar cookies to sell at the charity cafe.

Sugar cookies are packed into clear plastic bags used for food packaging.

Each plastic bag (or packet) contains 6 cookies.

Information that your class needs is as follows.

List of ingredients for Sugar Cookies (makes 48 cookies)

350 g all-purpose flour

1 teaspoon baking soda (7 g)
130 g butter, softened

300 g caster sugar

1 egg

Cost of relevant items sold at two different local supermarkets
(exclusive of 7% GST)
Item Supermarket A | Supermarket B
H/Family all-purpose flour
(454 g) $0.95 $0.90
$1.85 $1.90
H/Family all-purpose flour
(1 kg)
2 for $3.50 Not on offer
Kings baking soda
(150 g) $0.80 $1.15
$4.80 $4.80
TST butter \
(250 g) Bum 2 = Bb A5
2 for $7.00 Buy 2 and get $2.65 off
Caster sugar $1.65 $1.65
(500 g) ' '
Eggs
(10 per pack) $1.65 $1.50
Eggs .
(30 per pack) Not available $3.85
Clear plastic bag for packaging
(100 per pack) $8.43 $7.15
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Your class estimates that they will be able to sell 480 packets of sugar cookies.

(a) How much flour does your class need?
Give your answer in kilograms.

Totod  nwarkoar cf ccokses = 480 %

= 2880
L Totad ne. of  betches c>-{l tookies _ 2880

Aot of Flow needed = 60 x 35D 4

= 210004

= 2| kg
ANSWEF c.vvieveveieeiriieeieesaeise s esnsens kg [1]

Your class decides to buy the ingredients for making sugar cookies, and the plastic bags, from
either Supermarket A or B, whichever is cheaper.

(b) Which supermarket should your class buy the flour from?
Show your calculations and reason clearly.

47 % to.‘?O
W'{' 5 ;¢\+3'2O

Answer ‘f«t VST
47 pks
Suparmoriet A Auu (S

I

(ﬁfs’lfﬁ s olClos x $0.9¢6 :$z.o‘}/‘k ’ 10009 9p = $/.98 /1
)RR R e 7
ipt?,u ; £1.95 /rg | 4190 /4y
S 436Dt cach $1IS/E | No offer

offer

My_\ class sl«wuﬂ louﬂ -@Low «'ng\ _S\uferw\orkﬁ“(' A
at > for $3.50, as He unit price is‘_fk_z dw_aféif

or
bury Plows fron Superv clat poag $26.9C ‘:s'“fvg
lowast —W\J Wovvw+ (\$ ZED(M)) 4+ ¢ 48C :SFSL‘{Q’ )

(2]
w GST - 5‘39‘42‘1(

[Turn over
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Your class needs to decide on the selling price for one packet of sugar cookies.
They must make sure that they charge enough money to cover the costs of the ingredients and
the plastic bags for 480 packets, and to make at least $1000 to donate to charity.

(¢) Suggest a sensible amount for your class to charge for a packet of sugar cookies.
Show working to justify your decision. [7]

Answer

Totod no. of loeitches of ba\"/a\f\j = 60
lugredrents required = 21 kg Llowr
%40 = 420 9 batig soda
f%Oj *L0 = 78—003 butter ,

3000 x£0 = |& o009 caster sugans,
| xbD = LO %35 )

omd 480 plastic bags.

Lost of _P[oum fom A = (dsz.sb X(0 kj ) + (3785 x| kj)
= $‘3é\28_' $3‘?«424§ W GST

Cost of bakrg ¢oda frowa A_ 3 x $0.8D

(@:a%zzwh)'—* $2.40  $2.5%8 w0 ST
- [b % $G«‘i>/
Cost of butter q&wn B = 3_;, x$449%
(178009 = 3t3 x 22uwaits) = g11.20  $18.98Y w657
—_—F——._.h‘ e ——————
350 9
Cost o-F castor fugorﬂowv“rorﬁ = 36 x$1-46L
= £59. $43.558
( [&DOOﬂ A T2 W‘t—S) f__ﬂﬂi(.o ’ o
E00 9
= 2.
Cog"\’ 0‘{\' eqqs (QM R = D 7<4$ G
( (0338 -5 packs) = $7.70 $3.239 wel

20 Peffmolé
Lost of p\owbh; baﬁg o B = & x &7.1S

( 4%0 - 4.4 % ;Paou) =$3§,Z-_§F$38\2m(
— _
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(Candidates may continue to answer part (c) on this page.)

Tetal amont before GST = F253.30

Totadl amownt afle— LT = 25320 X |07
= $27(.03)

M‘lfl\lfwu,M omount to male

Yo donate Yo uumdcﬂ = $looo

£127(.03 |
fi? lyrice_ pe ,ka.e—l' _—,[$/ooo +$J7l.o'§l> ~ 480

= $2. 44794125

= 3265 (noovest C.a«/d‘>
A’ W&\\b\{ Mou,vd‘ "['o I“/'/\Dsr:j&
:—,Qr one. r)aake'l' woudol be &3




