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2

Compound Interest

Mensuration

Trigonometry

Stattstics

Mathematical Formulae

Standard deviation:
'zf*' _
Z,f

rotal Amount = r(r. #)'

Arc length : r0 , where d is in radians

Sector area: rze ,where d is in radians

a b c
sinl sinB sinC

a' :b' +c2 -ZbccosA

Cnrved surface area of a cane : trl

Surface area ofa sphere : 4Er2

Volume of a cone : !rr'h
3

Volume of a sphere: 1
lTr-

Area of trian gle ABC: 1a6 sin C
2

Lfx
Mean: 

*

(zn\'
lzr )

4

3

I

2
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1

Answer all questions

The weight, w, of a fridge is 100 kg correct to the nearest ten.

Write down an inequality for the weight of the fridge.

Answer t1l

2 Average resale price of 4 room and 5 room HDB flats from 2013 to 2015

$600 000

$sso 000 5 room

$500

$4s0 000 4 room

$400 000
2013 2014 2015

Source : PropertvGuru Research, HDB

Mr Pang says that the price of a resale 5 room flat is thrice the price of a resale 4

room flat in 2015.

Is Mr Pang correct? Explain.

..........uI

Q

v)oo
o<
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c0ao
&
m

o)
b0
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4

3 (a) Simplifu l1mzna +3mn2.

Answer

O) Given that 5{ xlp =1 , write down the value ofp.

tll

4 (a) Express 7056 as a product of its prime factors.

Answer

O) Using your answer to part (a), explain why 7056 is a perfect square.

l1l

..t 1l
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5

5 The population of Singapore increased from 1.96x106 in1967 to 5.8x105 in2019.
The number increased by ri/o every year.
Find the value of r.

Answer r: {2)

6 Write as a single fraction :_;-:-3x-l 2x+l

l2l

453

Answer

[Turn over
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6

7 A swimming pool has an inlet pipe and a drainage pipe. The inlet pipe can fill up the
swimming pool in 3 hours. The drainage pipe can completely drain the water in the
pool in 4 hours.
Find the time taken to fill up the swimming pool if the drainage pipe is left open.

Answer hours [2]

8 Mrs Tan makes a fruit punch using orange juice, pineapple juice and Sprite.
The ratio orange juice : Sprite is 3 : 5
The ratio Sprite : pineapple juice is 2 : 3

(a) Find the ratio orange juice : Sprite : pineapple juice.

Answer

(b) She uses 1.5 litres of Sprite.
How much fruit punch does she make altogether.

Ill

454

Answer litres []
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7

9 (a) Factorise 4*'-yu .

O) Factorise completely ry +3y -5x-15 .

Answer Ill

10 An 7-sided polygon has six interior angles measuringx" each'

The remaining interior angle is 126o.

(a) Draw the line of symmetry on the diagram.

(b) Find the value of x.

tll

Answer x ......... tzl

PartnerlnLeaming
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8

11 The diagram shows a quadrilateral PQRS. On the diagram,

(a) construct the bisector of angle PQR, I1l

O) conskuct the perpendicular bisector of line P^S, tl]

(c) mark and label clearly the points M andNinside the quadrilateral PQrRJthat is
7 cm from point R and is also equidistant from P and.l. tl]

P a
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9

t2

150'

!$Frth

A ship travels ftom A to B on a bearing of 060o and then from I to C on a bearing of
150o. The bearing of I from C is290'.

(a) Find the bearing of A from B

Answer ......'[1]

O) Find angle.B,{C.

'l2l

457

Answer ......

[Turn over
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13 (a) Mr Lee drove for 6 hours at an average speed of x krnlh and then for 10 hours

at an average speed ofy km/h.
He drove a total distance of 1304 km.
Write down an equation in terms ofx andy and show that it simplifies to

3x+5y = 652

Answer

t1l

(b) Mr Pang drove for 4 hours at an average speed of x lan/h and then for 6 hours
at an average speed ofy kmlh.
He drove a total distance of 816 km.
Write down an equation, in terms of x andy, to represent this infomration.

Answer tll
(c) Solve the two equations to find the value of x and ofy.

458

Answer x: ..... ...,..., !: ..... ....... t2)
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In the diagrarn, OA: OC , AE and FC are tangents to the circle with centre O.

OE and OF are radii of a circle. BF is a straight line passing through point E and O.

(a) Show that triangle OAE andtriangle OCF arc congruent.

Give a reason for each statement you make.

Answer

t3l

Points, P and Q lie onthe circumference of the circle such thattriangle APE

is congruent to triangle CQF. On the diagram, mark the positions for the

points, P andQ. tll

B

A

F

(b)

[Turn over
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15 (a) A range of values for x is represented on the number line below.

x

rrrLLrrlrrl
r-_-T_--T---f---T
1? 3 { 5

Write down inequalities that represent this range of values of x.

Answer

I I I 1 I I-
-5-4-3-2-t$

o) (i) Solve the inequality !i > x+1.
3

tll

l2l

(ii) Hence state the largest integer of x.

Answer

460

Answer x: tll
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t:{integersx:4<x<11}
.,4: {multiples of 5}
B: {prime numbers}

(a) List the elements contained in the set (l u.B)'

Answer

(b) List the elements contained in the setl n 8'.

Answer

(c) On the Venn diagrarn, shade the region which represents A' (\ B' .

B
A

(d) C: {negative integers}

Complete the statement using set notations.

A a C: .....

C

tll

tll

t1l

tll
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17 The points A, B and C are (9,8), (15, 8) and (4, -2) respectively.

v

x

(c) the length of AC,

BA

o

C

Find
(a) the gradient of AC,

Answer

(b) the equation of the line which passes through (0, 5) and is parallel to AC,

Answer

(d) the value of cos /.BAC.

t1l

........tI1

Answer .units Ul

Answer cos IBAC: ....... tl]
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15

A factory supplies coffee beans to shop A, B and C.

The matrix, P, shows the number of bags of 5 kg, 10 kg and 15 kg sold to to shop l, B
and C.

5kg 10kg 15kg

(zo so 3o) shopl
p=l +o 60 zo I shoprtt

[30 20 50J shop c

The factory delivers the coffee beans to shop A, B and C tbree times yearly.

(a) Evaluate the matrix S:3P.

Answer S: tll

(b) The cost of 5 kg, 10 kg and 15 kg bags are $9.50, $12.60 and $23 respectively

Represent the prices of the coffee beans in a 3 x 1 column matrix Q.

Answer Q: t1l

(c) Evaluate the matrix T: SQ.

Anvwer T = lzl

(d) State what each of the elements of T represents'

..t11
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t9

t6

The diagram shows the actual floor plan of Mr Koh's rectangular kitchen.
It is drawn to a scale of lcm represents n metres.

The actual area of the floor is 124 mz .

(a) Use the plan to find the value of n, correct to the nearest integer

Answer n:

(b) Mr Koh decides to lay tiles on the kitchen floor before the installation of the
cabinets, stove, sink and refrigerator.
The dimensions and cost of one square tile are shown below.

tile
0.5 m by 0.5 m

Cost per tile : $8

Using your answer in part (a), find

(i) the number of tiles needed,

Answer

(ii) the cost of buying the tiles.

12)

tll

illl

,t
L*t
tlsINK

BEFRIGERATI}R
FAf.ITRY

Answer $ t1l
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t7

2A

2

6

8

Campsite

School
1000 1100 1200 1300 1400

Time

The distance-time graph shows the journeys for Peter and Paul between school and

carnpsite.

(a) Find Paul's speed at12pm.

Answer .... km/h t2l

(b) (i) Find the time when Peter and Paul meet each other.

Answer ......... tll

(ii) How far are they from the Campsite when they meet each other

Answer hIIill

(c) How long did Paul stay at the Campsite?

Answer minutes [1]

(d) Find Paul's speed at 10.30 am in metres per second.

I

a
o

ot,
tr
o&
0)
C)
tr
cC

U'

1

4

\ / \

\\ /
{

1
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\

t
\
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\'

\
\
%
\

465

Answer
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i8

(a) Sketch the graph of y - -(r* Z)(x-+) on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the a:res
and the turning point on the curve.

v

x

t3l

O) Sketch the graph of y =(*-Z)' -l on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the axes
and the turning point on the curve.

v

o x

l2l
(c) Write down the equation of the line of symmetry of y =(x-Z)' -l

o

Answer .. i1l
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'r) A bag contains 8 buttons, z of which are white and the rest are black.

A button is chosen at random and not replaced.

(a) Write down, in terms of n, the probability that the button is black.

Answer

A second button is chosen at random.

(b) Find, in terms of z, the probability that both buttons are black.

Answer

.......ttl

tll

(c) (r) The probability that both buttons are black tt +.
28

Show tbat nz - 152 + 50 = 0 .

Answer

(ii) Solve the equation n' -l5n+50:0 to find the number of black

buttons in the bag.

Answer

121

buttons [3]

PartnerlnLeaming
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20

The cumulative frequency curve shows the time spent by 12 students from school,4
on mobile phones on a particular Sunday

12345
Time (hours)

(a) Use the graph to find

(r) the median time spent on mobile phone,

Answer ....... ......h ul

(ii) the interquartile range.

PartnerlnLearning
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The stem-and-leaf diagram shows the time spent by 12 students from school B on mobile
phones on a particular Sunday

2t

9

Key: 2 represents2.Z hours

(b) Find the median time spent on mobile phone,

Answer

(c) Explain why the mean may not be an appropriate average to use to summarise the

time spent by these students on mobile phone.

Answer

2

2

3

4
5

6

7

8

9

2

4
5

8

2
0
1

J

5

7

8

h [1]

...t 1l

(d) Make one comparison on the time spent by students on mobile phones.

Answer

. ...t 1l

End ofPaper
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Compound Interest

Mensaratton

TrigonometrY

Statistics

Mathematieal Forwalae

Standard deviation =

PartnerlnLeaming
474

Total Arnount = r[,.#)'

Mean =#

Ir# rrffi
!Tf-tzr)

Curved surface area of a oone: nrl

Swface area of a sphere : 4nr2

Volwre of a cone = Lnr'h
3

Volume of a sphere : lrrt
3

Area of trian gle ABC : 
f;ab 

sin C

Arc length = r0, where 6 is in radians

Sector area = Lr'A ,where d is in radians
2

cbc
ry=,e;l'qt*;

sin d sia B sin C

a2 = b2 + c2 - Zbce.os A



3

Answer cll questions

l Given that s = ut +L af .

2
(a) Findswhen z =0, a =0.6 and l=15,

O) Express a in terms ofs, u and r.

llI

12]I
I

2 (*l Express x2 -9x+17 in the form of (x+ a)2 +b . tll

(b) Hence, solve the equation x2 *9x+17 = 0, g1ving your auswers correct to two
decimal places. l2l

PartnerlnLearning
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4

3 The gravitational force, F, between two objects is inversely proportional to the square

of the distance, d, between them.

The distance between the objects decreased by 75%.

Calculats &e percentage increase in the gravitational force' l4l

PartnerlnLeaming
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5

4 John buys a computer on hire purchase, which includes &e initial deposit and
monthlyinstalments. After the initial deposit, he pays a rernaind€r of 18 equat
monthly instalments af $12732 each.

(t) How much was the tokl monthly instalments John paid?

(ii) The total monthly instalments is inclusive of a simple interest of 3o/oper
atrnum. Find the remaining amount before interest was charged.

tlI

tzl

(iii) Johninitiallypaid aAAa/o depositforit. Findthepriceofthe computer. tll

PartnerlnLearning
477
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6

3 The table below shows the distribution of the PSLE T-scores of the Secondary One

cohort in20l9.

T-Score {x}
100<xS150 68

150 <.r < 2S0

200< x<250 96

(i) Calculate the mean for the 2019 cohort.

(il} Calculate the standard deviation for the 2019 cohort.

The diagram below shows the diskibution of the PSLE T-scores of the Secondary

One cohort |r,2A2A.

10s 140 193 198 249

tlj

t1I

11l

(iii) The Principal claims that by comparison the ?020 cohort performed better
than the 2019 oohort. Do yorl agree with the comparison made by the
Principal? Explain your en.swff ,

PartnerlnLeaming
478
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7

6 (a) Factorise completely 32kz ^18 - t21

{21
12f? -lsft) Simulitu :;'- - -\"' 4*: + 7k+3'

7 Solvetheeouation 
*-7 * 2--.--1.

' 2x-5 5-2x 4
i4l

PartnerlnLeaming
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10

Container A Container B Container C

You are given the following information:

1. Containers & B and C are gometrically similar.

2. Container A's volume is 8 times of Container C's volume.

3. The ratio of Container B's surface area to Container C's surface areais 9:4.

Find the difference in height of Container A and Container B.

{

t4l

PartnerlnLearning
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9

9 The first four terms it a sequeirce of numbers are give'lr below"

Tr =L2 x91 = 91

Tz=22 x84=336

Ts*32 x77 =693

Tt = 42 x70 =1120

(a) Find f " tl]

(b) Show that the nttr term of the sequeilce is given by the formula -|nx +98n2 .

t21

(c) Mr. Tan claims that 0 is a ternr of this sequence.

Do you agree with him? Justiff your answers with mathernatical reasons.

t21

PartnerlnLeaming
481

[Turn over

i



10

10

The diagram shows the walking paths cf a field ABCD on horizontal ground.

AB=116xt, BC=72la, CD=28m, AD=45mand AC=53m.

2Sc

A
116

(a) Show that angle ADC =9A" .

(b) Find the vaiue of angla BAC.

B

t21

l

:'

t3]

PartnerlnLearning
482

45
72

I
ji

:

l



11

(c) A towsr Istands vertically on C. The angle of depression of.B when viewed

from top of the tower is 11.77' ,

(i) Find the height of tower L l21

(it) Find the area of triangle ABC. t2]

(ii) using your &Dswer to (c)(i) rnd (cxii), calculate the greatest angle of
elevation of the top of &e tower from aperson walking froml to 8.

I3l

PartnerlnLeaming
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A bag contains five ccunters, nurnbered ,,2,3r 4, and 5.
Two counters are taken from the bag at random, one after the other, without
replacement.

(l) Draw a possibility diagram to represent the outcomes.

{ii) Find, in the simplest form, fho probability thet

(a) both counters have a number less than 3,

(b) nsither counter has an eve,n number,

(c) the sumofthenumbers is 10,

(d) the product of the nunrbers is less than 6.

tll

Ill

t1l

11l

tll

PartnerlnLeaming
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12 (a) Expres 20 nrls in krn&.

(b) The container below is made up of a clinder and a cone, both with a radius of
r crn and a height of 10 m. Water is being poured into the container at a

constant rate. It took 40 minutes for the container to be completely filled to the

brim.

t0
cm

In the axes bclow, sketch the gaph showing how the depth of water in the

container varies with time. t3I

Depth of water (cm)

IJ

20 30

PartnerlnLearning
485

L2)

Time
(minutes)

2A

l0

0 l0 4A
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14

I3 The diagram below shows two circles with cenhes C and.D with radii 2 cm and 3 cm
respectively. The circles only touch at point E and are tang€,nt to the lin* AB.

(a) Explain v{W AD is parallel to BC. lll

(b) Showthat d=1.369 radians. 12)

PartnerlnLearning
486
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t5

(c) Find the perimeter of the shaded region' t41

PartnerlnLearning
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14 (a) In the diagram, A, 8, C, D and.g ffe points on tlre circle. AC isthe diameter
aud {ACE=23o,

C

Calorlate, gving reasons for each answcr,

(i) IEBA,

(ir) t EBC,

(ffr) zcDE,

tll

Ilj

tlI

PartnerlnLearning
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t7

(b) The diagram below shows a circle with points A, B *9d c on its

circumference. The lines EC afi EB arc tangents to the circle.

ThepointD is iaside the circle.
Angle CAB=65o andaryle CEB*48o

{

Deterynine if the pointD is the centre of the circle.

Give reasons for your answer.

B

t4l

PartnerlnLeaming
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15 The height of a roller coaster in the first 4.5 seconds of its motion is recorded in the
table below. The time, r, is measured in seconds while ils corresponding height, &, is
measured in metres.

(a) Complete the whole of this part of the gaph on the next page.

Using a scale af 2 cmto 0.5 unit, draw a horizontal l-a:ris for 0 < r ( 4.5 .

Using a scale of 2 cm to 5 units, draw a vertical i-axis for 0 S l, s 50.

Plot the points in the table above and connect them in a smooth curve. I3l

(b) The minimum safety requirement of the rollercoaster is to be at least 5 m
above the ground. Use your graph to determine if the rollercoaster meets the
safety requirement. III

{c) Use your gaph to find the height of the rollercoaster at 0.75 seconds of its
motion. tll

(d) (0 By drawing a tangent, fiud the gradient of the curve at I = 2. t2l

(ir) What daes this gradient represant? IU

(iii) Use your Saph to find the time when the rollercoaster descends at the
same rate. t1l

PartnerlnLearning
490
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16 The diagram below shows a regular pentagon I BCDE of sides 4 cm and centre O.

cm

(a) C) State the value of angl eAAB. tll

(ii) Show thx aA=3.4$26qn. t3l

20

CDu

(ifi) Hence, find the {2}

PartnerlnLeaming
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2l

The figure below shows a pentagonal prism rvith cross-section ABCDE and longlh

l0 cm.

l0 cm

4 cr:t B

(b) Using your answtr from (a)(iii), find thc volume of the prism' tu

(c) Mr. Chin wants to paint I 00 pieces of the prism auov-e.wit{ a budget of $ I 30'

Given that each S-fitre can ofpaint costs $1+.99, explain wh{her Mr. Chin's

toeea is su{ficient. show all mathematical calculations clearly. 
t4l

li

a

$

in

f.

PartnerlnLeaming
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,}1
LL

Mr. and Mrs. Tan decided to bring thsir two children of age 8 and 12 years-old to Bali
during Decernber holiday, &om I December 202A b 3 December 2A20,

Mr. Tan found the following two flights information from ywyr**{pE$pAg,t$A$}.

Qffiw;d*

'ttsa{4'

Srtipn"$;

-rl

I {ia:s:r. i, /i,#

$ttg

$2zg

{rar
':1a:ti/

:ffi*

Jortl,;f

10:30
SIN

22:2A
npc,

15:20
srN

ry+ 13:2A
DPS

O1:00'n
slN

'i d 'r\il:i i:\"jil:

ti e€L

2h 40

D.!ret w
?i {5

-t

18:05
DPS

01:00"''
srN

Sirect

2h 40
$S1+ lo'$J

22,,2A
DPS

-+.
il;rett ffi

Mr. Tan would like to reach Bali Denpasar (DPS) International Airport by 4 pm.

(r) Which Option will you advise Mr. Tan to choose? Justify your answer.

l1l

PartnerlnLearning
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(b) Acc,ording to Google Maps, changi Airport Tsrmhal4 is 8.8 km away from

their home at costa Del sol using the East coast Parkway (ECPi.

using the information provided by Google Maps, calculate the minlmum

,nurlgu speed in k"d of the taxi raveling from Coasta Del Sol to Changi

Airpoi Terminat 4 using the East Coast Parkway (ECP)' 
L2\
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Mr. Tan found the following infcrmation online while planning for the holiday.
The family interrds to stay in one of the two accommodation beJow and visit the
waterpark, Waterb{rm.

I A c c o rnmo d at i o n info rma t i a n fr o m

SINGLE DAY PASS SttB;ircm

1 dny ac$r to a;! ,fds dll ( trr
'DR 

327,000

CFfi[S : :lvea,Ya,d rr{ B3f,S00

FAMILY 2i!(.ltr.'anl{tsr- l? 11yc.,s.,J.'; ldi 1,4315.00S

Fi gur e 2. ll/at er * *nr I drni.ss:l*n llclret pri*es.

Figure 3. Exchange Rate be*veen Singapore Dollars (SGD) and Indonesian Rupiah (IDR).
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mWtcc{sr co&t{H0t Es,{I sppti.d.sc-

25% discount for Waterbom
Admission Ticketsl

Prhpailr$tshrwr

3,196nyr'e*'s

Eumrsu

0[r laet: at 65% off
lorestFicei,ldu&s

CLOsi -

y {IDR)
2y = l983or
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2,q3l) tltrlii':.i
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(c) (r) The exchangeratebetween SGD and IDR is in the form

IDR 1000 = SGD /r.

State the value of k

(ii) MrTaninte,lrdstobooktheaccommodationfor2uigbtsandpurchase
it 

" 
WutttUom admission tickets online'

will both accommodation allow him to keep the total cost (excluding

food and hansportation) undet SGD $430?

Justify your answer and show your c$culations clearly' t6]

{Tou may continue your working in the next page tf needed)

I1l
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END OF PAPER
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2

Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

Total Amount = P

Curved surface area of a cone: ml

Surface areaof a sphere : 47rrz

Volnme of a cone : !nr'h
3

Volume of a sphere: 1fir'

Area of tiangle ABC: !absnC
2

)
1+r

100

4
;J

Arc length : r0 , where 0 is in radians

Sector atea: !r'0 ,where d is in radians
2

ab c
sinl sinB sin C

a' =b' +c' -2bccosA

Zfx
Mean: fr

PartnerlnLeaming
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1

Answer all questions

The weight , w, of a fridge is 100 kg correct to the nearest ten.

Write down an inequality for the weight of the fridge.

95 <w < 105 81

Answer t1l

2 Average resale price of 4 room and 5 room HDB flats from 2013 to 2015

g+

anoo
t<
o{
o
(n
tt
o)
&
m
n
o
a0
cdtr{)

$600 000

$ss0 000

$500

$4s0

$400 000

5 room

4 room

2014 2015

Source : PropertyGuru Research, HDB

..t1I

20r3

Mr Pang says that the price of a resale 5 room flat is thrice the price of a resale 4

room flat in 2015.

Is Mr Pang correct? Explain.

Vertical scale does not start from zero.

Price of 5 room flat is t? times the price of 4 room flat.
9
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4

3 (a) Simpliff l\m'n-'+3mn2.

-r5mSmn'or -',- Bl
4n

Answer

(b) Given that 5{ x5P = I , write down the value ofp.

p:3 Bl
Answer p:

t1l

l1l

4 (a) Express 7056 as a product of its prime factors

2a x32 x72 Bl

Answer

(b) Using your answer to part (a), explain why 7056 is a perfect square.

Exponents are multiples of 2. Bl

ttl

..t 1l

5 The population of Singapore increased from 1.96x106 in1967 to 5.8x106 in 2019.
The number increased by f/o every year.
Find the value of r.

5.8 x106 : 1.96 x105
52

l+'
100

M1

r:2.11 A1

Answer r: tzl

6 Write as a single fraction :_-=1-3x-l Zx+l

2(2x +L) - (3x -1) MI
(:x-t)(zx+t)

x+3
A1

(3x-l)(2x+l)

Answer l2l

PartnerlnLeaming
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5

7 A swimming pool has an inlet pipe and a drainage pipe. The inlet pipe can fill up the

swimming pool in 3 hours. The drainage pipe can completely drain the water in the
pool in 4 hours.
Find the time taken to fill up the swimming pool if the drainage pipe is left open.

ti i) M1ln t hour, of poolfilled.

Time: ti i) : 12 hours A1

Answer ......

-l

hours [2]

8 Mrs Tan makes a fruit punch using orange juice, pineapple juice and Sprite.

The ratio orange juice : Sprite is 3 : 5

The ratio Sprite : pineapple juice is 2 : 3

(a) Find the ratio orange juice : Sprite : pineapple juice.

6: l0: 15 Bl

Answer .......

O) She uses 1.5 litres of Sprite.
How much fruit punch does she make altogether.

Amount of ftrit punch = !1r31 = 4.65
10

93 13
(Accept A or 4+)20 20

B1

t1l

litres [1]Answer

9 (a) Factorise 4*' - yu

(zx+ y')(z*- y')

y(x+3)-5(.r+3)
(x+ 3)(y - s)

B1

(b) Factorise completely ry +3y -5x-15

M1

A1
or

Answer .......

M1

AT

x(y-5)+3(y-5)
(.r+ 3)(y -s)

tll

lzl

505

Answer
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6

10 An 7-sided polygon has six interior angles measuring xo each.

The remaining interior angle is 126'.

B1

(a) Draw the line of symmetry on the diagram.

(b) Find the value of x.

6x+126:5x180
x:129

M1
A1

t1l

.....t21Answerx:.....

PartnerlnLeaming
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7

tl The diagram shows a quadrilateral PQRS. On the diagram,

(a) constructthebisector of anglePQR, tll

O) construct the perpendicular bisector of line P,S, Il]

(c) mark and label clearly the points M andNinside the quadrilateral PQRSthat is

7 cm from point R and is also equidistant from P and S. ill

(di

)

a

PartnerlnLeaming
507
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8

t2

150'

A ship travels from A to B on a bearing of 060' and then from I to C on a bearing of
150". The bearing ofl from C is 290".

(a) Find the bearing ofl from ,B.

IABC:360o - 150" - (180 -60)":90"

Bearing ofr from ,:;i::+ zABC

O) Find,angle BAC.

ZACB : 360" - 290" - (180 -150)o : 4go

IBAC: 180" - 90" - 40":50o

ZBAC: 50"

B1

M1A1

Answer ...." [1]

Answer ...." l2l

PartnerlnLearning
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9

13 (a) Mr Lee drove for 6 hours atanaverage speed of.r kmlh and then for 10 hours

at an average speed ofy km/h.

He drove a total distance of 1304 km.

Write down an equation in terms of.r andy and show that it simplifies to

3x+5Y =652
Answer

.a
-L

6x + l0Y: L3A4

3x+5Y =652

t1l

(b) Mr Pang drove for 4 hours at an average speed of x km/tr and then for 6 hours

at an average speed of y kmlh.

He drove atotal distance of 816 km.

Write down an equation, in terms ofx andy, to represent this information.

4x+ 6Y = 816 B1

Answer t1l

(c) Solve the two equations to find the value of.r and ofy.

x:84,y:80 M1A1

Answerx: ..... ....... ,!: 12)

B1

PartnerlnLeaming
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t4 In the diagram, OA: OC , AE and, FC arc tangents to the circle with centre O.
OE and OF are radii of a circle. BF is a straight line passing through point E and. O.

(a) Show that triangle OAE and riangle OCF are congruent.
Give a reason for each statement you make.
Answer

B

OA: OC (Given)
OE: OF (radius)

I"AOE: ICOF (vertically opp Zs)
LOAE: LOCF (SAS) M2Al

10

OA: OC (Given)
OE: OF (radius)

ZAEO: ICFO: 90o (Radius -L tangent)
LOAE: LOCF (RHS)

F
M2A1

IAOE: ZCOF (vertically opp Zs)
ZAEO: ICFO:90o (Radius I tangent)
OA: OC (Given) or OE: OF (radius)
LOAE = LOCF (AAS) M2A1

Deduct lm for no/wrong reason

t3l

(b) Points, P and Q lie on the circumference of the circle such thatfrangle APE
is congruent to triangle CQF. Onthe diagram, mark the positions for the
points, P and, Q. tll

B

F

A

PartnerlnLeaming
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15 (a) A range ofvalues forx is represented on the number line below.

x

4-3-[-r0].2]45
Write down inequalities that represent this range of values of x.

4<x<3 B1
Answer

(b) (r) Solve the inequali W +> x+ 1

3

5-x > 3x+3

4x <2 Ml

... Ill

l2l

tll

Ix<-
2

AI

Answer
(ii) Hence state the largest integer of x.

x:0 A1
Answer x: .

t6 6: {integers x:4<xS 11} 6: {5,6,7,8,9,10, 11}

,4 : {multiples of 5} A: {5,101
B: {primenumbers} B: {5,7,11} B':{6,8,9, 10}

(a) List the elements contained in the set (Av B)' .

{6, 8,9} 81
Answer

O) List the elements contained in the set A n B' .

{10} 81
Answer

(c) On the Venn shade the which represents A' (t B' .

t

(d) C: {negative integers}
Complete the statement using set notations.

AaC:

Aar{} 81

t1l

tll

tll

tll
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17 The points A, B ard C are (9, 8), (15, 8) and {4, -2) respectively.

v

A
8

Find
(a) the gradient of AC,

gradient of AC:2

(c) the length of AC,

length: \fr'+52 =11.2

(d) the value of cos ZBAC.

-G = -0.447

x

Answer

Answer cos ZBAC:

519

4

C

Answer

(b) the equation of the line which passes through (0, 5) and is parallel to AC,

y:Zx * 5 Bl

Answer

B1

B1

B1

tll

5

.... t1l

....units []

Ill
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13

A factory supplies coffee beans to shop A, B and C.

The matrix, P, shows the number of bags of 5 kg, 10 kg and 15 kg sold to to shop,4, B
andC.

5kg 10kg 15kg

20 50 30 Shop.,4

Shop B

Shop C

D_ 40 60 20

30 20 50

The factory delivers the coffee beans to shop A, B and C three times yearly

(a) Evaluate the makix S:3P.

(b)

(60 lso eo)
Answerg = | tzo t8o 60 I tll

I r, 60 $a)
The cost of 5 kg, 10 kg and 15 kg bags are $9.50, $12.60 and $23 respectively.

Represent the prices of the coffee beans in a 3 x I column matrix Q

(c) Evaluate the matrix T: SQ

Answer Q:

B2[Deduct B1 for each error]

9.5

12.6

23

t1l

T_

T_

\( q.s

J[';r

60 150 90

120 180 60

90 60 150

( oo(g.s)+150(12.6) +eo(23) )
7 =l rzop.S)+180(12.6)+60(23) 

|

I m1r.s1+60(12.6) +tso(B) )
4530

4788

5061

Answer T =

4530

4788

5061

l2l

(d) State what each of the elements of T represents.

Total sales of coffee beans to Shop A($4530), Shop 8($4788) and Shop C ($5061) in a

year.

tll

PartnerlnLeaming
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t9

t4

The diagram shows the floor plan of Mr Koh's rectangular kitchen.
It is drawn to a scale of lcm represents z metres.

The actual area of the floor is 124 m2 .

(a) Use the plan to find the value of n,

correct to the nearest integer. 5cm
(r0.1)

5x6.2 cm2 :124 mz

3l cm2:l24mz

_.124.Icm" .-m'
31

1cm2 :4 m'
lcm :2 m

M1

{ar

6.2 cm (10.1)

Answer n: .... ......121

O) Mr Koh decides to lay tiles on the kitchen floor before the installation of the
cabinets, stove, sink and refrigerator.
The dimensions and cost of one square tile are shown below.

Dimension of tile
0.5 m by 0.5 m
Cost per tile : $8

Using your answer in part (a), find

(i) the number of tiles needed,

Length:6.1 x 2:12.2m
Length :6.2 x 2: 12.4 m
Length:6.3 x 2:12.6 m

Width :4.9 x 2:9.8 m
Width:5 x2: 10 m
Width:5.1 x 2:10.2m

No of tiles:25
No of tiles:25
No of tiles:26

No of tiles:20
No of tiles:20
No of tiles:21

{nt

No of tiles :20 x 25:500, 20 x 26:520,21 x 25:525,21 x 26:546

Answer .........tl1
(ii) the cost of buying the tiles .

Cost : 500 x $8:$4000, 520 x $8:$4160, 525 x $3:94200, 546x $8:$4368

{nt

filt

illSINX

PATITFT/
REFRIGERATr}F

Answer $ tll
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20

15

20

L

2

6

8

4

Campsite

School
1000 1100 1200 1300 1400

Time

The distance-time graph shows the joumeys for Peter and Paul between school and

campsite.

(a) Find Paul's speed at12pm.

Speed. - 
(20 

:l)lvn =t2ton I h M1A1 Answer ......t2...... t$/h tzl
th

O) (r) Find the time when Peter and Paul meet each other.

Answer .1115......[Bl]

(ii) How far are they from the campsite when they meet each other.

Answer 10...... km [81]

(c) How long did Paul stay at the Campsite?

Answer ...... 15...... minutes [81]

(d) Find Paul's speed at 10.30 am in metres per second.

.u

o
(n

Eo
,Ii
oo
cC

U'

n

I

Speed
81ffi 8000re 20

=- =---tnlslh 3600s 9 B1

\\ /
\

\\ I {

\ \{
\

\
L/

\
\

/ 9.
\ Y\

Accept zZ,z.zz

Answer

[Turn over
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2t (a) Sketch the graph of y = -(, * Z)(x - +) on the axes below.

Indicate clearly the coordinates of the points where the graph crosses the axes
and the turning point on the curve.

Max pt Ml

Shape 81

Intercepts B1

o

t6

v

BP-516

x

t3l

Minimum pt Bl

Sketch with intercepts Bl

l2l

v
9

8

1 4

(b) Sketchthegraph of y-(*-2)' -1 ontheaxesbelow.

Indicate clearly the coordinates of the points where the graph crosses the axes
and the turning point on the curve.

J

2

o x
1

(c) Write down the equation of the line of symmefiy of y =(x-Z)' -l

aJ

x=2 B1
Answer t1l

PartnerlnLeaming
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t7

A bag contains 8 buttons, n of which are white and the rest are black.

A button is chosen at random and not replaced.

(a) Write down, in terms of z, the probability that the button is black.

8-n Bl
8

Answer

A second button is chosen at random.

(b) Find, in terms of z, the probability that both buttons are black.

8-n 7-n

-x-
87 BI

tll

...... tll

tzl

Answer

(c) (r) The probability that both buttons are black i, *
28

Show that n2 - 15n + 50 : 0 .

Answer
8-n 7-n 3

-x-=-
8728

(8-n)(7 -n)=6
n' -l5n+ 56: 6
n2 -l5n+50=0
[Ml for removing denominator Ml for expand and simplifr]

(ii) Solvethe equation nz -l5n+50=0to findthe number ofblack
buttons in the bag.

(n-to)(n-5): o Ml for factorisation or using

quad formula

B1n=L0 (rejected) or n : 5

No of black buttons : 3

Answer buttons [3]

A1

[Turn over
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18

The cumulative frequency curve shows the time spent by 12 students from school l
on mobile phones on a particular Sunday

1234s
Time (hours)

(a) Use the graph to find

(r) the median time spent on handphone,

Median: 4.2 B1

8

6

o
0)

(,
o),I
()

Cd

tr

O

10

4

2

876

(ii) the interquartile range.

IQR = 4.85 -3.4

:1.45

MI

AI

PartnerlnLeaming
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The stem-and-leaf diagram shows the time spent by 12 students from school .B on mobile
phones on a particular Sunday

9

Key represents 2.2hours

(b) Find the median time spent on mobile phone,

2

3

4
5

6
7

8

9

2

4
5

8

2

0
1

3

5

7

8

2

2

45+5?

2
:4.9 B1

Answer

(c) Explain why the mean may not be an appropriate average to use to summarise the
time spent by these students on mobile phone.

Answer

(d) Make one comparison on the time spent by students on mobile phones.

Answer

h tll

The mean may not be useful in summarising the time spent as there is an extreme

value of 9.2 hours which mav affect the mean of the data.

Students from school B spent more than on their mobile phones as their median time
(4.9h) is greater than the median time (4.2h) of school l.

End ofPaper
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Mathematics 12020 T4 / Sec4Exp5NA /
Preliminary Examinations 2020

Paper 2 Marking Scheme
()Name:

Class:
Date:

Qn Solution Marks
la s=67.5 BI
1b s=ut+!atz

2

I
2

atz = s -ut

s -uto= r-
-t'2

2(s -ut)
f

M1

A1

2a ( g\' 13lx--l --\2) 4

B1

2b
r,-2)'-E = o\2) 4

( g\' 13lx--l --\2) 4

sh3Y-*-+ l-- z--\ 4

gE
*= z'l q

=6.3027 or 2.6972

= 6.30 or 2.70

M1

A1

3 kF--'d2
Since d ts decreased by 75o/o,d. ts now 0.25d

k
So Fn*=6

k
= 16d,

= L6F
L6F_F

o/ochange =1-x 10070

= 1500%o

MI

M1

M1
A1

41 $2298.96 B1

1
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4li 2 18
2298.96- P = Pv-7-v-

100 12

2298.96 =0.045P + P

2298.96=1.045P

D _2298.96
1.045

=$2199.96

M1

A1

4iii 2199'96 
xloo=$2749.95

80

B1

5i mean = 181 B1

5ii s.d.= 40.3 BI
5iii I disagree with the Principal's comparison as he compared two different

values. For 2019 he used the mean but for 2020,he used the mqdiq4-
B1

6a 32k2 -t8=2(t6k2 -9)
= 2(4k +3)(4k -3)

M1
A1

6b 32k2 -$ 2(4k+3)(4k-2)
4kz +7k+3 @k+3)(k+r)

_2(4k-2)
(ft +1)

M1

A1

7 x-721+-*--2x-5 5-2x 4

x-7 _ 2 =_!2x-5 2x-5 4

x-7-2 L

2x-5
x-9

4

1

2x-5 4

4x-36=-2x+5
6x = 41.

4l
JL--

6

M1

M1

M1

A1

8 YA

VB

th.
rh,

Ez
- 

1'-1r -T
.'.hn=2x10=2A cm

sA, _g _ h,

s,+ 4 hc

-3
J' h, =;x

2

Differance =20-15
=5 cm

aJ

42
10=15cm

M1

M1

M1
A1

9a T, = 5' x63:1575 B1

2
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9b Tn=n2x[et+(n-t)(-z)]

=nz x{-7n+98)

=-7n3 +98n2

M1

A1
9c -7n3 +98n2 =0

7n3 =98n2

7n=98
n=14

Yes. The sequence is a 0 when the term is 14

M1

A1

10a 532 =2809

452 +282 =2809
By Converse of PT, since 532 = 452 +282 ,

ZADC =90"

M1

A1
10b 722 =532 +1162 -263)(rt6)cosZBAC

cos,BAC _(na' +sl' -lz'\
I z0l6xs3) )

1BAC= cos-r (trc' +sl' -lz'\
I z0l6xs3) )

=25.685

= 25.7"

M1

MI

A1

1Oci
tarrll.T'l =CT

72

CT =7Ztanll.77
= 15.002

= 15.0 m

M1

A1
lOcii 1

2
(s3)0 16) sin 25.685

1 332.36

= 1330 m2

M1

A1
l0d t332.36

shortestdrstance= 1 -
-x116

=22.9717

I of elevaltoo = r*-'(

= 33.14

= 33.1o

15.002

22.9717

MI

M1

A1

r li

I

1 2 3 4 5
B1

x (2,1) (3,1) (4,1) (5,1)
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2

3

4

t

(1,2) x (3,2\ (4,2) (5,2)

(1,3) (2,3) x (4,3 ) (5,3)

(1,4) (2,4) (3,4) x (5,4)

(1,5) (2,5) (3,5) (4,5) x
t liia 1

10

B1

I liib J

10

B1

I liic 0 B1

1 liid 2

=)
B1

l2a ZAm 2+1000 km

1s 1+60+60 h
=7Zl<rnh

M1

A1

tzb
(20,40)

(10, I

(0,0)

81 for
(10,10)
81 for
curve
81 for
straigh
t line
ending
at

QA,40)

I3a AAB + ZABC = 180 (intl) B1

r3b

"or9 
= !

5

0 =l.369rad

M1

AI

13c arcAE =3(1.369) =4.107
arc BE = 2(n -1. .369) = 3.5451

lenglhAB =rf Y -t1 =4.89897
perimeter = 12.55 I = 12.6 cm

M1
M1

M1
A1

l4ai 23 (angles in same segment) B1
l4aii 90 - 23 -- 67 (aagle in semicircle) B1
l4alii in opposite segment, cyclic quad)180-67=1 BI

4
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t4b If D is the center, then

ACE =90o= IDBE (tangent J- radius)

ICBE = 65 x 2 (Z centre:Z I at circumference)

= 130o

I sum of quadrilateral DCEB = 90 + 90 + 130 + 48

= 358 *360
Since the angle sum is not 360", there is an error in our assumption.

D is not the center of the circle.

M1
M1

A1

AI
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l5a

lsb the minimum is more than 5m. B1
l5c 45.5m (t0.25) B1
lsdi Balanced gradient drawn

-12(11.0)
B1
BI

l5dii The rate of descend at t:2
The ofrollercoaster at t:2

B1

15e r:3.5(10.5) BI
I 6ai 360+5 =72' B1

6
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16aii ZOBA= 54"(base of isos triangle)

By Sine Rule,

oA4
sin54' sin72'
OA=3.4026cm (shown)

M1

M1

A1
16aiii

Area of triangle OAB = 
)O.oOrOl'sin72"

= 5.5055

Area of ABCDE = 5.5055x5

=27.5 cmz

M1

AI

16b Volume = 27 .52x10 = 2'75cm3 (3s.,f.) BI
l6c Total surface area =2x27.527 +5x4x10

=255.054
Total snrface area of 100 prism =25505.4

Assuming paint is 1cm3 thick,
Cans needed = 25505.4+ 5000

= 6 cans (rounded up)

Total cost =6x24.99

=149.94>130
Mr Chin's budget is insufficient.

M1

M1

M1

A1
17a Option A, as taking Option B will cause him to reach after 6pm. BI
t7b

min. average speed: r l'8r= =37.7k111ltt
t4+60

M1
A1

17 ci ft = 0.1008:0.10 B1
17cii Bali Rani Hotel

Accommodation: $262

Waterbom admissions : 3(455 000) + 327 0AA: 1692 000 IDR

In SGD, Waterbom: $170.55

Total: $432.55 > $430

Bintang Bali
Accommodation: $296

Waterbom admissions : 0.75x170.55 : $127.91

Total: $423.91< $430

Conclusion
No, only Bintang Bali will allow Mr Tan to keep the total cost under

sGD $430.

M1

M1

M1

MI

I tutt

A1
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