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I

Answer all questions.

Given that 2-" = 8*, find w.

Answer w ...... t2)

2 A range ofvalues for.x is represented on the number line below.

lrl,lrlrlrlrlr
-10-9-8-7-6-54-

Wnte down inequalities that represent this range ofvalues ofx.

Answer

x

3-2-L 0 1 2 3

tll

3 A suwey was done to find the number ofhours each student spent on social media per day.

The results are shown in the table below.

Number ofhours (hrs) 5 6 7 8 9

Number of students 2 8 6 x 5

(e) Find the range.

Answer hrs []

(b) Calculate the smallest possible value of.r when the median is 8.

PartnerlnLearningl'14
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4 Sketch the graph of y = (3-.r)(x+10) on the axes below.

Ildicate clearly the values where the graph crosses the x- and y- axes.

v

x
0

t2l

5 The diagram shows the speed-time graphs of both trains dwing a period of 12 minutes.
Tra;n A and B started fiom the same point at the same time and travel in the same direction.

Speed (lcn/min)

Truir^ A

Time (minutes)

I

BralnT

6 t2

(a) Calculate the retardation of Train I at I I minutes.

Answer km/min2 [1]

(b) Calculate the value ofv, the speed of Train.B at the end of 12 minutes, given that the
two trains travelled the same distance during the period ofl2 minutes.

02

PartnerlnLearning 1 1 5

Answer lon/min []
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6 6 = {integers.r : 2 < x <12)

The Venn diagram shows the elements of f and tbree sets A, B arlid C.

A B

9

672

4to
6

c

35
7tt

Use one of the notations below to complete each statement.

ace0e

tt

(a)

(b)

(c)

AwB9

{3, s}

tll

tU

tll

( )

A

B r:C = .................

7 A swimming pool is 60% full.
I 6% of the water in the swimming pool is removed.
There are 1260 litres ofwater in the pool.

Calculate the capacity of the swimming pool when full.

PartnerlnLearning'l'16
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E In the figure below, a regular shaded polygon is partially covered with a sheet ofblank paper.

Given that r +, = 80", calculate the number ofsides this polygon has.

paper

Answer sides [3]

9 A solid shape consists of a cube with a pyramid on top has a total height of I l.r cm.
The pyramid sits perfectly on one surface ofthe cube-

Each side of the cube is 6x cm.
Find an expression, in terms of:, for the surface area ofthe solid.

6x

llx

L

Pa(nerlnLearningl 17

Answer cm'z [3]
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l0 The diagram shows a circle with two chords lB and BC.

(a)

o)

(c)

Construct the perpendicular bisector oflB.

Consfiuct the bis ector of atgle ABC.

Shade the region inside the circle that is closer to l-B than to 8C and closer to

B thanto A.

Answer

BP- 139

tll

tll

trl

C

A

B

1l solr"'-3-'*2 - I432
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12 On the grid below, the point I is (3, 4) and the point B is (-1, 1).

(a) Mark out and label point C such that,BC =
[1,)

(b) Find lBCl

Answer

t1l

x

BP- 140

tll

lacl

v

7

6

5
A

4
,

3

B
2

! ,L

-2 -7 0 7 2 3 4 5 6 7 8 9

PartnerlnLearningl 19
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13 John deposits a sum of money in a bank that pays a compound interest of 3 . 8% per year. After
5 years, the money is expected to earn a total interest of $1619.50

Calculate the sum of money John deposits.

Give your answer correct to the nearest dollar.

Answer S 12)

14 (a) Factoise2x2 -7x- 15.

(b) Hence, factorise 2(3y-l)2 -7(3y-l)- 15.

Write your answer as simply as possible.

Answer l2l

PartnerlnLeamingl20
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t5 In the diagram, ICBZ is a tangent to the circle DEB with cattre O, at B.
ICAF = 55" and FCDE is a straight line.

F

Find, stating the reasons clearly,

(a) IBDE,

Answer Z-BDE

(b) 1-4BE,

BP-142

" t2l

L

Answer IABE :....................' t3l

PartnerlnLearning l21
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16 Ethan observed that the queue at Stall I in his school's canteen on a particular day.
He decided to do a survey to improve the current situation.

(a) Calculate an estimate of tlle mean queuing time.

Answer .seconds []

(b) Calculate an estimate ofthe standard deviation ofthese times.

Answer ........................seconds []

(c) Eddie claims that 80% of students queuing at Stall I had to wait at most 180 seconds.

Is Eddie's claim true?
Explain your answer.

Answer

Queueing
Time

(r seconds)

0<t<40 40<r< 80 80<r<120 120<t<160 160<r<200 200<t<240

Number of
sfudents

6 20 24 30 32 8

t2)

PartnerlnLearningl22
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t7 The first fow terms ofa sequence are

278, 269, 260, 251,

(a) Write down the 8s term ofthe sequence.

Answer

O) Write down an expression, in terms ofn, for the zb term ofthe sequence.

Answer

(c) Find the fmt negative term ofthe sequence.

Answer

BP-144

t1l

tll

t2)

18 An area of5 cm2 on a map represents an actual area of32 000 m2.

Find the linear scale of the map, giving your answer in the form I : z.

Answer I

PartnerlnLeamingl23
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l9 The cash price of a laptop is $x.

John bought the laptop on hire puchase.
He paid a deposit of one-third of the cash price followed by 18 monthly instalments of
$ 120.

Given that the total amount he paid for the laptop is $3300, find the value of.r.

Answer x= ....... l2l

20 At a sale, all prices are reduced by 30%.
The price ofa watch during the sale is $693.

(e) Find its original price.

Answer S

O) The sale price of the watch is exclusive of 8% Goods and Services Tax (GST).
Find the amount of GST payable.

Answer $

12)

PartnerlnLearningl24
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2t b2 +44
b'-c

(a) Find a when & : -8 and c = -11.

(b) Rearrange the formula to make 6 the subject,

Answer a: -.-- tll

t3lAnswer b =

"t"t

A

B

In the diagram, l, B and C are points on a circle, centre O.

Angle OCB = 30" and angle OAB is 2.5 times of angle OCB.

(a) Find reflex angle ofloC

PartnerlnLearningl25
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(b) Explain why lO is parallel to BC.

lzl

23 (a) Express 6300 as a product of its prime factors.

Answer 6300:

O) Given that 63OOx15 p =q3 , where p and 4 are integers.

Find the smallest values ofp and q.

Answer p :

(c) The lowest common multiple of the two numbers is 6300.

The highest common factor of the two numbers is 6.

Both numbers are greater than 100.

Find the two numbers,

Answer

q

tll

t2l

PartnerlnLearning'l 26
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24

l0

The figure shows a solid in the form of a frustum.
Its circular top and base have diameters 18 cm and 6 cm respectively.

The slant height is 10 cm long.

(a) Find the height ofthe frustum

Answer cm [2]

O) Find, in its simplest form, the ratio of the volume of the original cone to that of the

frustum-

Answer tll

(c) Calculate the total surface area ofthe frustum, leaving your answer in terms ofn.

Answer

PartnerlnLearningl2T
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2s (a) p is directly proportional to cube root of4.
Given that 4 = 125 and p = 3,

BP- 149

12)

(i) find an expression forp in terms ofq

Answer p =

(ii) frnd the value of q whet p : 0.2

Answer q --

(b) y is inversely proportional to x.

Whenx has a certain value, y = a.

Find an expression ofy, in terms ofa, when.r is halved.

Answer y =

(ii) Sketch the graph ofy against x.

t2)

tll

(i)

PartnerlnLearningl2S
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26 Tickets to a carnival cost $10 for adults (A), $8 for senior citizens (S) and $5 for children (C).

This information can be represented by the mafix Q below.

BP- 150

t1l

t2l

tll

t2l

a=
10

8

5

(a) 68 adults, 15 senior citizens and 70 children bought tickets through ticket counter
r adults and 88 children bought tickets through online.
Represent this information in a 2x3 matrix P.

ASC

Answer P =

(b) Find the matrix R, in terms of x such that R: PQ.

counter

on line

Answer R=

(c) Explain what each elements in matrix R represents

Answer

(d) The total amount ofmoney collected from ticket counter is less tlan online sales.

Work out the least value of x.

Answer x =

(e) During a promotion, there is a 15% discount for adults, 25% discount for senior citizens
and 20% discount for chil&en-

Write down matrix D such that the elements in matrix multiplication of PDQ gives the
amount of money collected from the sales oftickets through ticket counter and online
respectively aft er discount.

PartnerlnLearningl29

Answer D = tll

End ofPaper
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1 (a) Simplifu

(b)

(c)

simprif,Y-'#

Solve the inequal r* ? -+ rz

Answer all the questions.

Answer

Answer

Answer

( zlt" \t_t
Irzsy" )

_l
3

t2)

.......... t2l

..........t21

PartnerlnLearningl30
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(d)

(e)

Express as a single fraction in its simplest form 
=J *- -:+' (.r - 5)' l0 -2x

Solve the equatio, *-* =,

Answer

Answer x

I2l

PartnerlnLearning'l 31
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2 (a\ I is the point (3,-7) and B is the point (5,3) .

Answer .units [2]

(ii) Find the equation of line AB.

Answer t2)

(iii) Find the equation of the line / which passes through B and is parallel to the .r-axis.

Answer

PartnerlnLearningl32

t1l

(r) Find the length of 13.
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O) The area bounded by a line and the axes has an area of 10 square rmits.
The line passes though the point P (0, 4).
Max claims that there are 2 possible equations of the lines, and thet gradients are the
negative ofeach other.

Do you agree with Max's claim?
Justifu your answer showing your calculations.

Answer

14l

PartnerlnLeamingl33
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CA3
N

1

2l

26
D

In the diagram, l, B, C and D are four points on level ground and B, C and D are three corners

of a playground,

Two trees are planted at E and D.

E is due west of D, I is due north ofB and C is due east ofl.
AB = 26 m, BC = 30 m, CD = 2lm and the bearing of D from C is 128'.

Calculate

(a) the bearing ofC fiom B,

Answer " t2l

O) the angle BCD,

Answer

B

PartnerlnLearning l34
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(c) the length .BD,

(d) area ofthe playground,

G) the distance between the two trees

Answer

Answer

Answer

m [3]

m2 12)

PartnerlnLearningl3S

m [2]
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A boy whose eye level above the ground is 130 cm, stopped at B and saw a bird at the top of
the tree at D-

(0 Calculate the height ofthe tree atD ifthe angle ofelevation ofthe bird as seen by the boy
was 16" .

Answer ........m [2]

PartnerlnLearningl36
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4 The value of Mr Wong's luxurious car, currenfly estimated at $525 000, depreciates 20% each

year.

(a) Explain why the nett value ofthe luxwious car, $ I/ thousands after / years from now is

given by V =525(0.8)' .

Answer

tll

The table shows some corresponding values of r and Z thousands where the values of I'
thousands are corrected to 3 significant figures.

/ years 0 I 2 3 4 5 6 7

$ Z (thousands) 525 420 336 269 a t72 t38 110

(b) Calculate the value ofa.

Answer a = -..--.- tll

PartnerlnLearningl3T



(c) On the grid, draw the graph of l/ =525(0.8)' for 0<t<7.

$r(000)

t21

BP- 159

r (years)

500

400

300

200

100

-+.-..--

I

I
I

0 I 2 3 4 5 6 7

(d) Use your graph to estimate when Mr Wong must sell the car if the loss in the car value is
not more than 40o/o of the original value,

Answ er after.......,.,...................... years I I ]

(e) (i) By &awing a tangent, find the gradient of the curve at the point where t = 3.

Answer t2)

(ii) Explain the significance ofthis gradient.

PartnerlnLearning l38
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5 In the diagram below, OICD is a parallelogram and B is the midpoint of lC.
CE and OA proftced intersect at the point F.

CE : CF = 1 : 3 and OA'. OF = 1 : 2.

Given that O,q, = t and OO : a.

D C

E

o

(a) Express and srmplifu the following vectors in terms ofa and d,

(D

Answer

Answer

Answer

d

A F
a

OB

(ii) cF

oiD o,

tll

t1l

PartnerlnLeaming l39
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(b) Show that points O, B and E lie on a straight line.

Answer

(c) Pis apointon O,4 and lis a point onlC such that OB=2PT.

Show that triangl es APT and AOB are similar.
Give a reason for each statement you make.

Answer

(d) Find the ratio of area triangle OAB : arcaparallelogrwn OACD.

Answer

t2l

t3l

PartnerlnLearningl40
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6 A landscaping company was tasked to decorate a garden.

The diagram shows the top view of the actual garden.

There are two circles, centres P and p, with equal radii of 30 m,

The ctcles meet at R and S.

PQ meets the circle with centre 0 at 7-

Angle TpR : 0.8 radrans.

.9

(a) (D Calculate the length ofPL

Answer

(ii) Find the perimeter of the shaded region.

Answer

R

m [3]

30m

P

PartnerlnLearningl4l
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(iii) Find the area of the shaded region.

Answer

(b) The shaded region is the base ofa pillar ofheight 210 cm for a sculpture.

Calculate the volume of the cement, in m3, used to make the pillar.

Answer

.... .m'z [3]

PartnerlnLearningl42
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7 A swimming pool is connected to two pumps, I and 8.
Pump ,4 can fill up the swimming pool in 2x hours.

Pump I can fill up the same swimming pool in (fr-a) tours.

(a) Write an expression, in terms of.r, for the fraction of the swimming pool that is filled up
by

(D pump I only in I hour,

Answer tll

(ii) pump -B only in t hour

Answer .........t11

O) When both taps are used together, the same swimming pool can be filled up in 5 hours.

Write an equation in , to represent this information and show that it reduces to

6x2 -33x+20=0 t3l

PartnerlnLearning'l 43
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(c) Solve the equation 6x2 -33x+20=0.
(Leave your answer correct to 3 decimal places.)

Answer x or t3l

(d) If only pump B is used, calculate how much more time it will take to fill up the swimming
pool compared to when 2 pumps are used togetler.
Leave your answer in hours and minutes (correct to the nearest minute).

Answer hows mins [2]

(e) List an assumption that has been made while forming the equation tn (b).

Answer

t1l

PartnerlnLearningl44
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8 (a) A group of 72 children took a swimming test to find the distance they could swim.
The results ofthe test are shown in the cumulative frequency curve below.

10

'10 '15 20 25 40

Distance (m)

(i) Use the curve to estimate

(a) the median distance,

Answer

(b) the interquartile range ofthe distances.

Answer

(ii) The qualifuing distance for Intermediate Class is 3l metres.

Estimate the percentage ofthe children that can qualift for the Interrnediate Class.

Answer

80

70

60

6so
6
6)

lL
o40

=
!30o

2A

305

mul

m [2]

IrrIIIIITIIr

IIIIT'III

IIITIIIIIIIITIIIIIIIIITIITITI'/T'TIIIITIIT',l.ITIIIIITIITlITIIITI

I'II'IIII'IIIIIIIIIIIIIIIIIIII

TTIIII IIIIIIIIII

I"IIITTITT rIIrIIIIIIrIIII

IIIIITIITIIIII"IIIITIITITTIT

IrI'ITITITTIIIIIIIIZIITIIIITTIIIaa7/Iaaaaarrtrrrr
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(iir) The distance swam by another group of 72 children had the same interquartile
range as the frst group's distance but a lower median.

Describe how the cumulative frequency curve for the second group ofchildren may
differ from the curve of the first goup,

Answer

tll

(b) The table shows the ages of the 144 children who took the swimming test,

Age (a years) 2<a<7 7<a<10 l0<a<12

Frequency
23 57 l4

Boys 12 31 7

(r) One ofthe children is selected at random.

Find, as a fi'action in its lowest terms, the probability that the child is

(a) a boy under 7,

Answer

(b) aged l0 or more.

Answer

(ii) Two ofthe children are selected at random.

Find the probability that both ofthem are girls aged under 10.

Give your answer as a fraction, in its simplest form.

Answer

..........t11

tll

Partnerl nLearning'l 46
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9 Mrs Lee wants to take a cab to Gardens by the Sea.

The distance from her house to Gardens by the Sea is 16.1 lcn

She plans to go on a weekday.

$9.00Base fare
$0.48Per kilometre
90.22Per minute

G Cab

$9.00Base fare
$0.90Per kilometre
$4.10First lan or less

$0 24Every 400 m thereafter or less up to 10 l<rn

$0.24Every 350 m thereafter or less after l0 km

Monday to Friday @xcept Public Holidays)
6.00 am - 9.39 am
Monday to Sunday & Public Holidays:
6.00 pm 11.59 pm

Peak Period Surcharee

25% of metered fare

50% of metered fareMidnight - before 5.59 am

$3.00

City Area (within CBD ERP cordon):
5pm-11.59pm
Chalet World Centosa: whole day
Gardens by the Sea: whole day
Tanah Sandra Ferry Terminal: whole day

Location Charees (oickuo s fiom the area)

T Cab

G Cab
o l0% off your ride from 4 pm to 7.59 pm
. $5 off cab fare from 8 pm onwards

K Cab

T Cab
r $3 off cab fare from l0 am to 12 pm
o $3,50 off cab fare from 8 pm onwards

Coribaty r.Urdi cost

K Cab

o $3 off cab fare from 6 am to 7.59 am
o $4 offcab fare from 8 pm to 11 pm

PartnerlnLeamingl4T
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Mn Lee intends to leave her house at 3 pm and wants to arrive at 3.19 pm.

Calculate her cab fare if she takes the cab from

(a) K cab,

Answer $

(b) T cab.

Answer $

tll

I2l

PartnerlnLearningl4S
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Mrs Lee estimates that she will be spending at least I hour in the Flora Dome, I hour in the

Sky Dome and another I hour for dinner at the M Restaurant.

She plans to use the cab promotions offered by the various companies to retum home by

midnight,
Her retum joumey is estimated to take 30 minutes.

(c) Suggest a suitable time for Mrs Lee to leave the garden and the cab company that she

should take for her retum joumey.

Justifu the decision you make and show your calculations clearly. tll

Answer

End of paper

PartnerlnLearning'l 49



I tt=0.5
2 -9.5 < .r <2

4

ll
3a

3b

\

1

\

1

t/6,'ta

5b u= 1.5

6a €
6b d

o6c
1 2500 lirrcs
l,r 9 sidcs

250.r: or (180+l2JJZ;.rlI
l0

LC\

iI
i
i

ll .r : -23
l2a

I
-iJ

I

Lil

t2b 7 .28

l3 $7900
l4a (2-r + 3)(.r 5)

l4b 2(:'-2)(6y+t)
l5a t25
l5b ))
l6a t29
l6b 532
I6c No, thc calculation is bascd on an cstrmatlon ofcvcn distnbution in thc groupcd data
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Answer Key

l9
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l7a 2t5
l7.b 287 -9n
17c -I
l8 8000
I9 3120
20a 990
20b 55.44
2la 36

2\
2lb

22a 2t0
22b /.4O8 =180" 75"x2=30= IOBC

By conv€f,se oi alttrrrate angles, ,.lO is paallel to BL

23a 22 x32 x5) x7
23b P= 98 q=210

23c 126 ed 300
AcceDt l$ ard 252

24a *

21b 21 :26

?4c 2 l0t
25a(i) 1-

ilt,
25a(ri) I

77
25b( i)
25b(ri)

t:
IIr

I6t l! 70.

., 0 iij

ir r rsu \,

tlor+.40i

26a

The @rount oi Done] colle.ted t'lom sales of tickds ouough tictet cotnrter ard online r€q)ectively
'72

o.ts 0

0 or5
00

0

0

0.E
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2023 4ESN Prelim Paper 2
Answer K

23

la
3r'y

5

b

4rt qt

c r<ll
d

,=l o.4f
3

2zi 10.2

alt y =5x-22
Y=3alll

b Agree with Max's claim
3a 029.9
b 8l9
c 34 1

d 3t2
e 24.0
f ll l

After I year, value ofcar = $525 x 0.8
After 2 years, value : $525 x 0.8 x 0.8

After t years, vdue, v=525(0.8)'

4a

b a=215
d After 2.3 years

-60 (accept -54 to -66)
ell The rate at which the value of the car drops in the third year is $58

300 per year.

5ai la
,/.

OB =a+

all CF:a-d
alll L)

Qf, =)a1413- 3'
b L-

OE=:OB
5

O is a common point
5c AA similarity test
d 1.4

6a; I l.E
alt 65.8
alll 89.8

b t89
7ai
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all I

3.r 4
C r 4.806 or 0.694

d 5 h 26 mins
e No extenral environnrental sources of\\ater is involved, e.g. rarning
8ai a 21

aib t0
all 6 -1J

al ll I'hc graph is stccpcr,/ shitl k) thc lcti
bia I

t7
bib '7

4tt

bii i95
1287
$24 i0

b l:].70
c Mrs l.ee should leave at 8 pm as the cab l'are *ith T cab would be the

chcapcst, $ 17. -18.

BP- 176

z4

PartnerlnLearningl55



BP-179

Index No

MATHEMATICS
PAPER.I

14 August 2023

PRESBYTERIAN HIGH SCHOOL

Monday

4052t0'.1

2 hours 15 minutes

PRF-SDYTENUN
PRESDYTERl1N
PRESRYTERUN
PRESBYTEN,,N
PRESRYTERUN

HIGH SCHOOL
HIGH SCITOOL
HIGH SCHOOL
H|GH SCHOOL
HIGH SCHOOL

PRESRWERAN H|GH SCHOOL
P RESB YTERUN H]G H SC HOO L
PR,SRYTER/,/N HIGH SCHOOL
PRE BYTERAN HICH SCHOOL
PRES BYTE RUN H] G H SC HOO L

PRESBYTENAN
PRESRYTENlN
PRESBfTENIN
PRESEYTENAN
PRESRWENAN

HIGH SCHOOL
HIGH SCITOOL
HIGHSCHOOL
HIGH SCHOOL
HIGH SCHOOL

PRF-SRYTERIAN

PRFSBYTERUN
PRTSRYI:ERUN
PRFSRYTENAN
PRESRWENAN

HIGH SCHOOL
HIGH SCHOOL
HIGH SCHOOI,
HIGH SCHOOL
HIGHSCHOOL

For Examiner's Use Total Marks

90

Accuracy Notations Others
Matus

Deducted

This question paper mnsists ofZ! printed pages (including this cover page) and I blank page.

PartnerlnLeamingl5T

Name: Class:

2023 SECONDARY FOUR EXPRESS
PRELIMINARY EXAMINATION

DO NOT OPEN THIS QUESTION PAPER UNTIL YOU ARE TOLD TO DO SO.

INSTRUCTIONS TO GANDIDATES:
Write your name, index number and class on the spaces provided above.
Write in dark blue or black pen. You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or conection fluid.

Answer all the questions.
lf 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.
lf 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 fi, use either your calculator value ot 3.142, unless the question requires the answer in terms
of n.

Note that all the diagrams in this paper are not drawn to scale.

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 90.

Category

Ouestlon No. 
I

I



BP- 180

2

Mathemafical Formulae

Compound Interest

Mensuralion

Trigonomelry

Statistics

Total amount = ,( 1+ r
100

Curved swface area of a cone = zr r /

2
Surface area of a spherc = 4tr'

t^
Volumeofacone= lzrzi

3

i-
Volume of a snher. = 1xr!

J

I
Area of triansle lBC = : absinC-2

Arc length = r0, where 0 is in radians

Sector area = Lr2e ,*ho. g is in radians

abc
sinl sin8 sinC

a2 =b2 +c2 -2bccos A

Mean = Lfx

Standard deviation =
-1t lx' (zr,\'-l.r/l

Pr6byt riln HiSh School 4052|/01/4E PrcliD2023
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3

Answer ell the questions.

1 Solve 7x =18+3x.

Answer x= ttl

2 (a) Calculate
26.183

Write your answer correct to 5 significant figures

(b) Write your answer to part (a) in standard form.

Answer

Answer

trl

tll

Prcsbytdiar High School 40'2l0l/4EPI lilnl2023
PartnerlnLearningl59
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4

3 (a) Express 784 as the product ofprime factors.

Answer tll
(b) It is given that a and , are prime numb€rs.

Find the smallest values ofa and D such th^t 784x! is a Derfecl cube.
b

tll
tll

4 Expand and srnpli! (w+5)(t-w).

Answer

Prcsbyt€riatr HiSh School 4052/0I/48 Pr.[i/2023
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5

5 The bar graph below shows the results of a survey conducted on the service quality of a hotel .

Service quality of a hotel

Responses

(a) Find the percentage ofrespondents who answered 'Shongly Satisfied' and'Sahsfied'

Answer

O) Suggest the use of another statistical diagram to represent the results of the suwey

conducted, that can show the relative size of a part in relatiol to the whole.

Answer

F
'c
oo

o

,o

z

% tll

tll

PrEsbyleriln HiSh School 4152nl AE Pftl;nlz02l
PartnerlnLearning'1 61
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6

6 Find the largest integer that satisfies 2y -1 < 4

Answer 121

7 P is directly proportional to p3.

Wbe\ Q=z,P=64.
When the value of p is halved the value of P changes by a factor of m.

Find the value of m.

Answer m=.... l2)

44s2/0ll4E P,!)id,t2023

ParlnerlnLeamingl62
PrlsbyErirD Hid s.bool
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7

8 The diagram shows a quadrilateral playgowd ABCD .

A circular fence is constucted around the playground such that the vertices, A, B, C and D of the
playground touch the circumference of the fence.

D

(a) Constuct the perpendicular bisector of,{B. t1l

(b) Construct the bisector of angle IDC tll

(c) A sand pit is to be constucted inside the circular fence but outside the quadrilateral

playground. The sand pit is nearer to,4D than CD and nearer to I than,4.

Shade the region for the sand pit to be consfucted. t1l

B

C
A

Presbytcrid High School 40 52 / 01 / 4E Prclin12023

Partnerl nLearning'l 63
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u

9 The diagram below shows the graph of y=3(r-h)2 -4

(0, s)

v

o

(a) Find the value of i

Answer h --

(b) Explain why the gr apb, of y =3(x- hl2 +1 does not cut the x-axis.

Answer

lz)

t1l

10 A group of six students took a Mathematics quiz and the marls were recorded below

810913 109
(a) Calculate the standard deviahon.

Answer

@) Two other students also took the quiz, and their marks were recorded.
Given that the mean mark obtained by the eight students was I 0 and the mode was also I 0,
find the marks ofthese two students.

trl

Presbltcnan Hi8t School

PartnerlnLeamingl64
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9

1l

B 16

t2

Distance
ftom A
(km)

8

4

AO
l0 am ll am l2noon I p- 2 pm 3 pm Time

The distance-time graph shows the journey Tan took to run from town A to B.

(a) Find the distance Tan ran in the first two hours.

Answer

(b) Calculate the average speed, in m./s, for the whole joumey Tan ran.

Answer

IIIrIIIII

IIIIIIIIIIIIIIIIITIIt)tz
'/az/arrrrIIIIIIITIIIE

NIIIIIIIIII
,/I/Z/JZA
Z/I/a

ZIII

I
Z

IIII
rII

hn []

mis [2]

4052/0tI4EPt l;nI2023

PartnerlnLearningl65
Pr.sbrr.rir! HiSt School



BP- 188

t0

t2 si-rlifi, 2/2 lY-3.
4y'-9

Answer t3l

l3
B

E

D

In the diagram, lIlC is a shaight line and Eiangles ,{BE and BCD are equilateral triangles.

Show that tiangle ABD aadfraDigle EBC are congruent.

Give a reason for each statement you make.

Answer

cA

Pr€sbtacri$ High School 4O52lOll4E ft.1\nl2l23

PartnerlnLeamingl66
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ll

14 The first three terms itr a sequence of numbers, Tt, 72, 73, ... are given below

x =l-!'2
l1
23T2

_ ll
'34

(a) Write down I,

@) Show that the total sum of \, fz, \, .

Answer

, d in the above sequence is 1- I

n+l

Answer t1l

12)

Prdbyterirn High Scbool 4os2/01 /4E Pt lirnJ2oz3

PartnerlnLeamingl6T
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1Z

15 A, B aad C are points (-1, 0), (3, 8) and (2, I ) respectively

(a) Find the length ofl-B.

Answer AB =

@) Find the equation of the hne that passes through I and has the same gradienl u AC.

Answer

units [2]

121

16 (a) Find the interior angle ofa regular l8-sided polygon.

Answer 12)

@) An r-sided polygon has two of its exterior angles at 45' afi 7 5".

If the remaining exterior angles are each 20', calculate the value ofn.

Answer n= l2l

4052n1/48 P,!nnl2023

PartnerlnLeamingl6S

Prcsb,,trriar High School
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l3

t7 (a) tr-ntO 
[;o-)t -d leave your answer in positive inrlex notation.

@) Given that 2+' , 2' =1!2 , find, x

Answer

Answer x=.

12)

12)

lE (a) Given that m2 -}mn +16n2 = 0, find the value of 11
n

(b) Factorise completely 3ac -7 c +l8ab - 42b

Answer

Answer

l2l

PE.tbyt ria! High school tt)szlorI4E Ptenil2023

PartnerlnLearningl69
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l4

19 A florist sells tkee types ofbouquets, Bliss, Love and Commitment.
The number of stalks for each type offlower in each type ofbouquet is shor n in the table.

Type of Flower

Rose Lily Gerbera Sunflower

Type of
Bouquet

Bliss 2 0 7 3

Love 3 1 5 I

Commitment 8 2 4 0

(a) Represent the above information in a 3 x 4 matrix, F

Answer F =

t1l

O) The cost of each sialk of Rose, Lily, Gerbera and Sunflower is $6, $7.80, $2.50 and $3

respectively.

(i) Represent this information in a 4 x I column matrix, H.

Answer H=

tll
(ii) Evaluale the matrix J=FH.

Answer J = tl1

(iii) State what the elements ofJ represent

Answer

Presbyt rian High School

tll
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20 Box Xcontains 5 balls numbered 2,3,4,7 ard9.
Box I/ contains another 5 balls numbered 1,5,6,8, and 10.

In a game, Ming drew a ball at random from each box, and the sum ofboth numbers is obtained.

(a) Complete the possibility diagram below.

Box Y

Box X

@) Find the probability that

(i) the sum of both numbers is an odd number,

Answer

(ii) the sum is a multiple of one of the two numbers drawn.

Ansver

l2l

lr1

tll

+ 1 5 6 8 t0

l0 t22

3 8

4

7 l5

9 10 t4 t9

II

PresbyL.ian Hi8h School 405U0ll4E Pr-EB1l2023
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2l The upper part of a solid wooden right circular cone was cut off leaving the frustum as shown in the

dragram. The frustum has top radius 4 cm, base radius 8 cm and height 7.5 cm.

(a) Show that the slant height, s, is 8.5 cm.

l6

Answer

@) Find the curved surface area of the frustum.

s

Answer

ttl

cm2 131

4052/01/4E Prelin/2021Pr.sbyterian HiSh School

PartnerlnLeamingl T2
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22 h ttalrgle MNR. point M is (- 3, 0) and sin ZNMR = 1 .

l3

0 is a point on the negative.r-axis.

v

t7

o M( -3,0 o

(e) Express the following as a fraction

(i) cos LNMQ,

(ii) tan ZNMR

@) The area of tiangle l4lr'X is 50 square udts,

Find the coordinates of.R.

5

xR

Answer 12)

Answer tll

PHbytrria! Hit[ School 4052/0t /4E Pftl-i,nl2023
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l8

23 The diagram below shows a tee lB of height 7 m that stands vertically on a slope inclined at 20' with
the horizontal PO.

At a particular time in the moming the tree casts a shadow, BC, on the slope.

,{C is perpendicular to the slope.

,7

c

P

(a) Calculate the length ofthe shadow, EC.

Answer ............-................-....m [2]

4052nll4E Pllin12023

PartnerlnLeamingl T4
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l9

A

C

o

(b) If the shadow, 8P, of the tree on the slope is 4 m, find the angle that the sunray makes with the

horiantzl PQ.

Answer t3l

Prcsbytcri6 Hrd School 40 52,01 / 4E Prclit\n023
PartnerlnLeamingl TS

After some time, the sun goes into a position as shown below.
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20

24 (a) ( = {integers x:lax<12}
f = {prime nmbers}

Q = {multiples of 3}

(i) Represent the above information on the Venn diagram shown in the answer space below.

Answer
a

(ii) List the elements n (f'r:Q')v(f r:Q)

Ansvrter

(iii) it= {x: .x is armrltiple of 6}

Use set notation to describe the relationship berween Q and -R.

Answer

(b) On the Venn diagran:, shade the region which represents the set A ^ B' .

e

12)

trl

trl

ttl

aP

BA

4OiZ0l/48 PrlliDzo2l

PartnerlnLeamingl T6
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2l

25 OWXY is a sector of a circlg centre O, of radius r cm and reflex angle 240'.

x

v

T\e s*lor OWXY has an area of l50z cm2.

(a) Express 2zl0'in terms of z radians.

Answer

(b) Show that r=15.

Answer

(c) The radii, OW and OY, are joined together to form a cone.

Find the base radius ofthe cone.

rad [2]

l2l

o

PrBbIerim Hitl School 40521 0 1 t 4E keliral 2023

PartnerlnLearningl TT
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26

(b) tcBP .

22

C

D

In the diagrarn above, O is the centre of the circle, such that angle COA =132'.
PC is a tangent to the circle at C ard PBA is a straight line.

By giving a reason for each step ofyour working, find

(r) ICDA,

Answer l2l

Answer l2l

4OS2IO l I4E Pr.l;6/2O21

132'

Pr€sb,,Lnao High School

PartnerlnLearning 1 78

A



BP- 201

23

(c) Ifthe radius of the circle is 3.55 cm, calculate the area of tiang)e AOC

En*D OF PAPER

40S2I0 tI4E PIelil)J2023Prcsb',tri High School

PartnerlnLearningl T9

Answer .......................'.'.....'cm2 l2l
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