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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in

Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or conection fluid.

Answer all questions.
lf working is needed for any question it must be shown wtth the answer'
Omission of essential working will rssult in loss of marks.
You are expected to use a scientific calculator to evaluate explicit numerical axpressions.
lf the degre€ 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 r, use either your calculator valu e ot 3.142, unless the question requires the answer in terms of ,!.

At the end of the examination, fasten all your work securely together.
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 80.
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Mathematical Formulae

Compound Interest

Mensuration

Trigonometry

Statistics

rotalAmounr=P (,.ir)"

l*yri"u"- fr

Curved surface area of a cone = nr I

Curved surface area of a sphere : 4nl

Volume of a con ": 
L # t,
3

Volume of a sph "r": t n t

Area oftrianele I BC : ! ab sn C-2

Arc length : rfl where 0is in radians

Sector area: ! I 0. *h"r" d is in radians
2

a_b_c
sinl sin8 sin C

d=b2+c2-2bccosA

Standard Deviation -

4M8/US€C 4 Prelim 2021
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1

4
Cilcle the irational number/s from the list below.

l.5n 2.3 .,l1zl 25.82 trl

2 Simpli$ , leaving your answer in posifive indices.
f .'*

3ll 

-lV[ a' 
.J

Answer 12)

3 Given tlat one solution for the equation =-f . = ] is x = -2, nna2x'+kx 2
(i) the value offt,

(ii) a second possible value of;r.

Answer k: t1l

Answer x= tll

4M8/l/Sec 4 Prelim 2021
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4

5
The diagram shows an isosceles triangle IBC where angls trfiQ = po 

^nd 
BA = BC.

Point Xis such that lurele BCX - I .

2

C

x

B

D is the intersection oflB extended and CX extended.

John claims that lD will form a diameter of a circle with cente B.

Determine whether John's claim is conect or not.

Answer

A

12)

5 Given that 2rz - | = (2n + 3)2, where n is a positive integer.

Show that z is an integer.
Answer

t2l

4M8ll lsec 4 Prcli'r, 2021
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6 The graph below shows the trend in the number ofcases ofpeople infected with the coronavirus in a
particular country.

11271

10

February 27 Merdr 5 Mer.fi 12 r'hdt 19 Ms.ch 26 Apri 2

Sourccr Jah.u Hopkinr th,E sity (CSSE)

Jamie claims that the tend shou'n is approximated by a linear equation of the fonn y = 32k, whete.r is
the nrunber of days and/ is the number ofinfections.
Explain why she is wrong-

t1l

1000

7 There are 30 members in a community club.
All lhe members take up at least one activity, either aqua aerobics or pickleball.
There are 15 members who take up aqua aerobics and 24 who take up pickleball.
Given that I = {members who take up aqua aerobics} and

p = {members who take up pickleball}
L:dicate in the Venn Diagram below, showing clearly, the number of members in each subset.

aa

P

l2l

4M8/l/S€c 4 Prelim 202I
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7

8 The table shows part of a payment plan for Mr Lee who bonowed $50 000 from a bank when he

bought a car.
The bank charges an interest of 2.5% per armum, calculated on a monthly basis.

Mr Lee pays $ 1 000 at the end of each month.

Am6unt owed at
beginning of

month

Month 1 s 5O,OOO.0O

laterest for the
month

s 104.17

Amount paid at
outstandang at
end of month

5 1 ,ooo .oo s 49,104.17

Month 2 S 49,Lo4.77 S 102.30 s 1,m0.oo I 4a,20E.47

Month 3 5 4a,2o6.47

bMonth 4

Find a and D

Answer b:$a= $ t2)

9 In the pentagon IBCDE shown, angle BAE : fi" and arl.gle BCD = 45"

lE is parallel to CD , E lies ort CB extendd and CE : DE .

A E

B

C D

Find
(i'1 angle CED,

(ii) angle ABC.

Given fifther that CD = 12 cm,
(iii) fird the area of trtangle CDE.

Answer

Answer

tll

tll

cm'z [1]Answer

[Turn over
4048/l/Sec 4 Prelirb 2021
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8

A package will leave Australia on I 9 August at 2l : 15, local time in Australia.
The time taken for the package to arrive at Singapore is 6 hours 30 minutes.
Australia time is 2 houm ahead that of Singapore time.
What is the date and time at which the package arrives in Singapore?

Answer t3l

11 The pichue shows a model terracotta warrior.

The model has height of 15 cm and weighs 20 gammes.
A similar tenacotta warrior has a height of 1.8 mehes. Find the weight ofthe larger terracotta warrior.
Give yow answer in kilogramme, correct io 1 decimal place.

Answer kg t3l

404tl I /S€c 4 Prelim 2021
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I

(a) The price, P, ofan object varies directly as the square ofits height, lr.

The price is $3 when the height is 20 cm.
Find the price when the height is 30 cm.

Answer $

(b) Given that R varies inversely as the square of f, find fte percentage change in R when 7n is

doubled.

l2l

Answer % 13)

13 Factorise completely the expressrons.

(a) 4(x - y)2 -9(x+y)z

O) loax+15ay-Zbx-12by
Answer

Answer

lzl

l2l

4MBll lsec 4 Prelin 2021
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10
The diagram shows part ofthree regular polygons l, B and C fit together at a common vertex. Polygon
I is an icosagon, a 20-sided polygon.

What is the special name for polygon 8?

Answer l4l

B
A

C

4M8/1/S€c 4 Prelin 202i
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15 Given thatrl, 12, J3, . . . , rl0 are t0 rmique numbers whose mean, i, is 11.8 and

standard deviation is 4-729.

Find the value of
(i) xt * xz+ xs +,., +.rro

Alswer

(ii) rr'1+ x?r+ x! + ,. . + x,', , giving your answer to the nearest whole number.

Answer

Each of the value ofro is changed as follows:

lf xo < i , then x, is decreased by 2.

If xo> i, then xn is increased bY 2.

(lii) Explain clearly, how this would affect the value of the standard deviation.

Answer

trl

l2l

tzl

4M8A/Se.4 Pr.lim 2021
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16 The diagram shows four identical blades of a fan, whose centre is O. Arc l8 on the fan blade forms an

angle of a at the c ent:e O. OCis5 cmandBCis25 cm.

(i) Find arc length,43.

Atswer cm I11
(ii) Fhd the perimeter of the shape.

B

!
6

Answer cm t3l

4048/l /Sec 4 Prelim 2021
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t7
t3

(i) Express I + 6x + 10 in the form (: + pf + q, whete p and q are constants to be found'

Answer

(ii) Given thaty = f + $v. + c,make x the subject ofthe formula.

Answer

tll

t3l

l8 The stem-andleaf diagfam shows the daily number of customers over a period of one month at Branch

A of a Food Outlet.

BtanchA

Key: 4ll

7899
12557
33489
t2567
344

means 4l customers

7

9

0

0

3

I
2

I

2

J

4

5

9

(i) Write down the median of number of customers for Branch A

Answer
(ii) Find the interquartile range for Branch A.

Answer

(iii) Another branch, Branch B, had a median of 27 customers and an interquartile range of 23

customers. The Food Outlet intends to expand only one ofthe two branches.

Which one of the rwo branches should be expanded?
Explain your choice cleady.

Answer

trl

l2l

t1l

4M8/t /Sec 4 Prelim 2021
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19 In the diagram, l(1,2), B(8,5), C(13, 7) and D(13, 2) are four points.

v

. c(r3,7)

. D(r1,2)

x

(i) Show that:{B + BC = 13.0, correct to 3 significant figures.
Answer

(ii) By finding lC, deterrnine the sum of interior angles in frgorc ABCD, jrtstirying your answer.

5)B(8,

A(1,2)

o

t21

Answer t3l

4O4E/l/Sec 4 Prelin 2021
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15
(i) Express 9801 as a product ofits prime factors.

(ii) Hence, explain why 9801 is a square number.

Answer

Answer tll

tll

21 The diagram shows tbree points l(-16, 0),
B(0, 12) Md C(8,2). B(0,12)

, c(8,2)

A(-16,0)

(i) Find the equation of line 18, expressing your answer in he fomt ax + by + c = 0, where a, D and c
are constanG to be found.

Answer -.---.--...__-...-.------ i2l

A circle is drawn with centre C such that./B is a tangent to the circle.
The perpendicular distance of a point Qt, q) kom alne ax + Dy + c = 0 is given by the formula

Distance = 
gY
J7.b'

(ii) Using the formula above, determine the radius ofthe circle.

l2l

xo

Awwer

[Turn over4M\lUSec 4 Prelim 2021
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22 The diagram shows the positions of four checkpoints W, X, Y and Z n a jungle reserve area.
The checkpoints are connected by the irregular tracks shown.

North orth

fi/

X is due north of I and is on a bearing of 077o from W.

Aln'gle XW: 53" and PTis 60 mehes.
(l) Calculate the distance XY.

Answer

(ii) Given that the bearing of Ifrom Zis 152', write down the bearing ofZ from L

Y

m l2l

Answer tll

4048/l/Sec 4 Prelim 2021
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17
(iii) A hidden camera, C is to be fixed at checlgoint I to caphue animals that move from W to Y ia

Z, along the irregular track.
The camera has a view angle of50o and can capture anything *irlrio 165 angle.

as shown in the diagram below-

50"

P

By measurement, determine the minimum bearing where the line CP must be pointed when the

camera is fxed at point )2.

4048/I/Sec 4 Prelim 2021
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23 Points P, p and.R have coordinates (1, 1), (5, I l) and (9, 1) respectively.

M is the midpoint of pR.

(i) Find the coordinates ofpoint M.

(ii) State the gradient of line segment PM

(iii) "The lire segment PMbisects angle QPR."
Detemine whetler the statement above is correct or not.
Answer

Answer tll

t2)

4M8/l/S€c 4 Prclim 2021
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19
The graph ofy : I - 3x - 1.75 is shown on the grids below

(a) Write down the equation of the line of symmetry.

Answer

@) Draw the line representing 4y = 7x - 16 for -l < x < 5 on the grids.

(c) Using the graphs and showing your working clearly, find the solutions ofthe equation

4*-lgx+9=0.
Answer

x
5

tll

lzl

t3l

End ofPaper
4%8ll/S.c4 Pt limz,n2l
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READ THESE INSTRUCTIONS FIRST

Write your name, class and register number on all the work you hand in

Write in dark blue or black pen.
You may use a pencil for any diagrams or graphs.
Do not use staples, paper clips, highlighters, glue or correction fluid.

Answer all questions.
lf working is needed for any question it must be shown with the answer.
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You are expected to use a scientific calculato, to evaluate explicit numerical expressions.

lf the degree of accuracy is not specified in the question, and if the answer is not exact, give the
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The total ofthe marks for this paPer is 100.

This document consists of 25 printed pages and 3 blank pages

PartnerlnLeaming
679

t-T_l



BP - 680

2

Compound Interest

Mensuralion

Tigonometry

Statistics

TotalAmount:P (r.*)'

Zr'
Zr

Mathematical Formulae

Mean =

Curved surface area of a cone : nrl

Curved surface area of a sphere : 4#

Volume of a con "= 
! nl n
3

Volume of a sph u" : ! nf

Area of trianele I BC: L ab sin C-2

Arc length = 74 where d is in radians

Sector area: 1 I d. *h".. dis in radians
2

a b c

sin I sin B sin C

a2:*+3-2bccosA

PartnerlnLeaming
680
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3

A-nswer all questions.

f (a) Write as a single fraction in its simplest form.

3tz gt2
(i) 

-- 
,ww"

35(ii) -- _y-l y+b

2v2 - 5v -12(b) Simplif -

Answer

Answer

....... tll

l2l

Answer

[Turn over

t3l
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2 In stall A, one Chicken pie costs $i.50, one Musbroom pie costs $1.30 and one Tuna pie costs $1.80.
In stall B, one Chicken pie costs $0.20 more, one Mushroom pie cosls $0.30 less and one Trma pie
costs S0.10 less.

The information can be represented by the matrix P :
CMT
1.5 1.3 1.8

0.2 -0.3 -0.1

(a) Simon buys 50 Chicken pies and 20 Tuna pies.
Ily buys 40 Chicken pies, 20 Mushroom pies and 30 Tuna pies.
Represent their purchases in a 3 x 2 Matrix Q.

Answer Q= tll

O) Evaluate the matrix R = PQ

Answer R- t21

(c) Use your answer in @) to explair whether it is better for Simon to buy ftom stall A or stall B.

Answer

Stall because

ttl

(d) Stall B has a promotion of 30% off on all pies while prices of pies in stall A has increased by
t0%.
Using your answer in @) or orherwise, calculate the lowest total amomt both Simon aad Ivy
will pay for the pies.

Stall A

Stall B

Answer S t3l

4o4alz/sec4Prelim2l
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.tP

3 (a) In the parallelogram PQRS, QR: 12.7 cm and angle PQR - 50" .

12.7

The area of the parallelogram is 52.6 cm2.

(i) Show that the length ofRS = 5 .407 cm.

Answer

D0

(ii) Hence or otherwise, calculate the length ofthe longer diagonal ofthe
parallelogram PPR 9.

12)

cm [2]Answer

[Turn over4o4alUSec4Prclim2l

PartnerlnLearning
683



BP-684

6

O) In the diagram, the points l, 8, C and D lie on a circle, centre O.

ZADC =ll8' and ZBAO =32' .

Find, giving reasons for each answer,
(i) angle ABC,

Answer

(ii) angle,BCO.

CA

B

t1l

Answer t2l

4048/2/5ec4Prelim21
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7

.,t

B

C

A, B and C are points on the circle centre O and AB = BC'
P is the midpoint of chord l.B and p is the midpoint of chord 8C'

(a) Prove that triangle O,4P is congnrent to tiarigle OCQ.

Give a reason for each statement you make.

Answer

t3l

(b) Given that the radius of the circle is 6 crn and the obtus e aa1le AOC =7A ,

calculate the shaded area.

cm2 141Answer

[Turn over4o4a/2/Sec4Prcli.I,z1
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5 (a) A cuboid has a volume of250 cm3, correct to the nearest cubic centimetre.
The height ofthe cuboid is 8.4 cm, correct to 1 decimal place.

Calculate the greatest possible base area ofthe cuboid

Answer cm2 121

(b) kr the figure, lC and Pp are parallel lines. P lies on l-B such that,4P : PB : I : 5 and
R lies on lC such that AR : RC - 3 :2.

C

D

A P

(i) Explain why triangles lBR and P8p are similar.

Answer

B

t2)

4O4alzlsecoPrclim?l

PartnerlnLeaming
686



BP - 687

9

(ii) Show that the ratio of area of triangle PBQ to the area oftrapezium APQR is

25 : 11.

Answer

(iii) If the area of the trapezium lPQRis22 cm2, calculate the zrea of tliangle ABC.

Answer cm2 131

tll

4o48l2/Sec4Prelim21
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6 (a) The diagram shows a cfin&ical container used to dispense coffee in a hotel.

50cm

The contafuer has a height of 50 cm and a radius of l8 cm

(i) Calculate the volume ofthe cylinder.

An-swer

(ii) 25 litres of coffee are poured into the empty container.
Work out the height, ft, of the empty space in the container.

cm3 111

f
h

J

Answer h=...................... cm [2]

40r18/2/sec4Prelim21
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(iii) Cups in the shape of a hernisphere of radius 3.5 cm are filled with coffee from the container.

Work out the maximum number of these cups that can be completely filled from the 25 litres
of coffee in the container.

Answer tzl

(b) A solid shape consists ofa cube with a pyramid on top has a total height of 10r cm.

The pyramid sits perfectly on one surface ofthe cube.

Each side of the cube is 6r cm.
Find an expression, in terms ofx, for the surface area ofthe solid.
Give your answer in its simplest form.

10x

6x

cm'z 14)

.+

I

Answer

[Turn overrr0t8/2/se.4P ielirnzl
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7 Mabel wants to fence offsome land as an enclosure for her chickens.
The enclosure will be a rectangle with an area of60 m2.

60 m2

.lm
(a) The enclosure is.r m long.

Show that the perimeter of feacing, P m, required for the enclosure is given by
120

P =2x+-.
x

The table below shows some values of.x and the corresponding values ofP for the fencing.

x 2 4 6 8 l0 l2 t4
P k Jti 3Z 3l 32 34 3 6.6

(b) Find the value oft.

Answer k

(c) On the grid, plot the points given and draw the graph of P=2r*120 for 2<x<14.
x

(d) Mabel only has 35 m of fencing.
Use your graph to find the range ofvalues of:r that she can choose.

Answer

(e) Mabel would like to use the graph to eslimate the length and width of the enclosure when it
is a square. Suggest an equation ofthe straight line that Mabel should &aw.

tll

t1l

12)

Answer trl

4O4Al2lsec4Ptelim2l
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60

)U

40

P

7A

30

l0

20

x
0 2 4 6 8 10 t2 14

t3l

4O48/2/Sec4Ptelimzl
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E The table below shows part of Ahmad's personal income tax bill.

(a) Calculate the values ofp and q.

O) The tax rate for the year is given in the table below.

Chargeable
Income ($)

Rate
(%)

Gross Tax
Payable ($)

On the first 20,000 0 0

On the next 10,000 2.0

On the first 30,000 200

On the next 10,000 3.5 350

On the first 40,000 s50
On the next 40,000 7.0 2,800

On the first 80,000 3,350
On the next 40,000 I 1.5 4,600

On the first 120,000 7,950
40,000 l5 6,000

hftps:/Ar1rv1,v.iras.eov.sg/iraslomq{ldividuals,{-ocals/'Workine-Om-Your-Taxesrnclme-Tax-Rates'

s'PoRE ($)
OTI{ER

COITNTRIES ($) rorAl ($)

EMPLOYMENT

TOTAL INCOME
123,419.00

123,479.00

123,4r9.00

123,419.00

LESS: Approved Donations 1, 543.00

ASSESSABLE INCOME p

LESS: PERSONAL RELIEFS
Earned Income

NS-man/wife/parent

Life lnsurance

1,000.00

1, 500.00

19,318.00

TOTAI PERSONAL RI,LIEFS q

CHARGEABLf, INCOME 100,0s8.00

4O4A/z/Sec4Prelim27

I

I

I

200

On the next
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(i) Show that Almad's income tax payable is $5656.67.

Answer

(ii) In the same year of tax assessment, Angie's income tax payable is 0'55 of Ahmad's.

Angie claims that her chargeable income is also 0.55 of Ahmad's chargeable

income, Do you agtee? Support your stand with calculations.

l2l

[Turn over

tsl
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PartnerlnLeaming
693



BP - 694

16

9 Small triangles are formed by placing rods between dots as shown in the diagrams.

Diagram I Diagram 2 Diagram 3 Diagram 4

(a) Complete the table below

(b) Explain why it is not possible to have 1025 small triangles.
t2)

I 3 4 5

I I 9 to

3 6 l0 l5

) 9 l8 45

trl

(c) GiventhatR:D+ 7 1, find the value of n when D : 561 andR:1584.

Answer n :........................... t2l

4O48lzlsec4Ptelim2l
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Diagram n
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(d) A sequence is 1,3,6, 10, 15 ...

(i) The nth term ofthe above sequence is ]z(z+11'
,t

Write an expression for R in terms of n.

17

(ii) How many rods are there in Diagram 16?

(e) Find an expression for D in terms ofn.

Answer

Answer

Answer

ttl

tll

t1l

4048/zlse. telirn2l
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10 The masses of 40 oranges were measured.
The cumulative frequency cwve below shows the distribution of the masses

40

30

20
Cumulative
frequency

l0

0 Mass (g)
105 ll5 t25 135 145

The box-and-whisker below shows the distribution ofthe masses of40 apples.

100 ll0 t20 130
Mass of apples (g)

140 150

(a) Use the two diagrams to complete this table for the two types of fruits

(b) Describe how the cumulative frequency curve for the apples may differ from the
cwve for the oranges.

i.

l.

I

ir'ir ia-i-!
i'i"-lii-i i

:-r'_i-i-I
,-i"

-i-t-t-i-
i-i+-i.

ffiffi

Type
Lower
quartile

Median Upper quartile
Inter-quartile

range

0range g 11g

Apple 126 g 11g

t1l

4048/2/Sec4Prclllrl'2l
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(c) Below are two statements comparing the distributions ofthe masses oforanges and

apples.

For each statement, write True or False. Give a reason for each answer, stating olearly
which statistics you use to make your decision.

(i) The apples are heavier than the oranges.

because

(ii) A greater percentage of oranges weigh more than 13 l g than apples

because

tll

(d) The grouped frequency tablo for the masses ofthe oranges is given below.

(i) Calculate an estimate of the mean mass.

Answer c tll

(ii) Calculate an estimate ofthe standard deviation.

Answer c tll

(iii) 2 oranges are chosen at random without replacement.

Calculate the probability that at least one ofthe oranges weigh at least 125 g.

Mass (n g) 105<z<115 115 < m < 125 135 < m <145

Frequency 5 10 20 5

Answer

[Turn over

l2l

4O48/z/sec4P relimzl
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f l (a) On Monday, Dev goes on a 3.6 krn run.

(i) His average speed for the first 1.2 km is r lm./h.

Simplify and write down an expression, in terms of x, for ttre time taken for the
first 1.2 km.

Answer minutes I I ]

(ii) His average speed for the last 2.4 lm of the run is 2 km,4r slower than the
first 1.2 km.

Simplifr and write down an expression, in terms of x, for the time taken for
the final 2.4 l<rn.

Answer minutes [1]

(iii) Dw takes 25 minutes to complete tle firll 3.6 km run.
Form an equation in.x and show that it simplifies to 25x2 -266x+144=0.

I2l

afrt8l2/Sec4Prclirnz7
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(iv) Solve the equati ot 25xz -266x + 144 = 0, leaving your answers correct to 3
decimal places.

(b) On Friday, Dev completed a 4 km run on the same average speed that he ran for the

last 2.4 km of the 3.6 km run on Monday.

Calculate the time Dev took to run 4 km on Friday.
Give your answer in minutes and seconds, correct to the nearest seconds.

Answer

lTurn over

t2)

404A12/Sec4Prcli.lr.zl
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12 (a) On the map, 3 MRT stations, Braddell (NS18), Caldecott (CC17) and Toa Payoh (NSl9)
are joined to form a triangle.

On the map,
(i) construct the perpendicular bisector of the line connecting

NS18 andNSl9.

(ii) construct the angle bisector at NS18.

(iii) shade the region inside the triangle that is closer to the line joining NS18 and
CCl7 and is closer to NS l8 than NS19.

t1l

i1l

t1l

4O48/2lSec4Pteliri,zT

PartnerlnLearning
700

I

,,
r',,' - rrroo 

sl

D
I

6

x

.t

T
!

l,oa

t:,,{il-tr

i

x

l

(rr.)
urt

I
i



BP-701

23

John and Chieh, both Singaporeans, are looking at buying a re-sale unit in Toa Payoh.

They found the following units below and marked them A, B, C and D on the map on page 22.

Adapted from: httlrsrTwww.srx.com.sgsinqapore-rropertvlistinqyhdb'fot-sale

Note: sqm : square metre 1m2;
psf : per square foot (psf)

O) Which unit is the most value for money? Explain.

tll

A B

alk 155 To. Psyoh sepphiie

l01 rqm,/ 5z7o g5iisiril$

$8:t8,O0O hr b2

Blk r6t larnoo 11oo Pryoh

c7 rcr, ./ $r.2.1 gsfi!;l{

$Sta.Sg h2 e,l

C D

Blk 175 torolrg 2Tot P.yoh

a{ lqn1,/ 951{ p3i{aLrilt)

$&65,000 lErs b2

8lk fl5 Lsory 2 To. P.),oh

63 sq,.lt ,/ S!S7 psti&jilr)

15Io,000 lE 2 b2

tfi48/2/sec4?relitnzl
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(c) Both John and Chieh are first{ime HDB applicants as a married couple, they want to
purchase a unit that is closest to the MRT station. Their combined monthly
income is $7 500 and they wish to complete financing their home in 15 years' time using
the HDB loan.

John's friend, Janet, also Singaporean, is looking at purchasing unit B, which is 2 km
away from her mum's place, under the Single's scheme. Janet is 38 this year and her
monthly salary is $6 500.

Assuming that they receive all the relevant grants and take up the maximum loan amount,
suggest the number ofyears Janet should take to service the bank loan such that her
interest paid is lower than John's and Chieh's.

Justift any decisions you make and show your calculations clearly.

t8l

4O48/2/Sec4Prelim21
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Table 2: Grants that can be used to offset the ourchase priee of the flat

End of Paper

HDB Loan Bank Loan

Maximum loan 90% of purchase price 75% of pwchase price

Interest Rate (p.a) 2.6% 1.8%

for SingaporeanslEnhanced CPF Grant (EIIG) [O

$40,000Singles

t80.000t9.000

6
&

aI 9d500

ftt* CoupleY
families

Proximity Housing Grant (PHG) [stay within 4km from parents*]

Singles

& x::::.

6t
!

t1 S*8

s10.000*
t20.000*No incorne

ceilingl
Couple,
families

Singles Grant

6t
&za{

2 to 4.room
t50,m

SrnSles 13, )@rs
olcl oN abve)

Min s.room
i40,000

J7,000 qrn w
u,*,&gk!ryqppit
CtW61klfrrr.)

114,{00 Ara'osr
v.* l*}aitE',
Fo/'t*t k@

Family Grant

R l*
.riq

6
&

$ 1 4,000
? to 4-room

$50,000
Couplesl
families

Min s-room
$40,000

$21,Witw
*id, 4te.td.d @y)

Adapted from:

,'otal2/sec4Ptelifiz7
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Tahle I : Comnarison between HDB and Bank Loan

Who ls Eligible? Grant Arnount

Who li Ellgible? Grant Atrount

who B *!!glblc? lncome Ceillnt Grant Arnosnt

I

lncome Ceiling

GrafitrrAmountlncome Ceiling-llUho ls tllglble?

lncome Ceiling
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(iD
1

2
3(D r-3l02

d

bo
I l.5n .ltLl

: (odd)2
: odd

.. 2*= 6fifl + |
: even

m =even+Z=

5 (2n+ 3) = (even + odd4

...2.4CD=90.-PaP =99"22
Johl is correct (angle in semicircle)

180- p so"-L
2 2

IACB

6 The scale on vertical axis is not uniform hence the h cannot be linear.

7 I

8 a: $ 100.43 b:$47306.90
Area of LCDE :36 cmzlllIABC = 105"ItI ICED:90"9

(b) Percentage change :
-75%

tz(a)
$6.75

1 1. 34.6 kgt0 20 Aug at 0l 45

14. Pentagon5a 4b 2x+313 5x+a x* 5

It I 6 I 6( (iii) Each value would differ more from the mean'

the standard deviation will increase.
(i) 11815

(i0 Perimeter = 283.76 cmt6 xc AB - 5zor 15.71I
t7 I +3 +l

f+6x:y-c
* +6x+32 :y-c+32

(x + 3)2 =y-c+9
y-c+9

y-c+9 -3

+6xlc

x+3 = +

(ii)

(iii) Expand Branch A because Branch A has consistently more(ii) 2018 (i) 33.5

11 360'19

3a x ll2z0 I

ll All are even

111 a=ll b=3
3x-4 +48:0(i)2l

(ii)
radius :

Key Steps

I

I

customers.

= t2.83xs+(-4)2+4s

F6



Key Steps
22 (i) xI=49.18m (ii) 332'

(iii) :,Ioflh orth

,t'

Minimum bearinC = 281' to 283'

-1--t (, (7,6) (ii) Gradient P,U: I

(iii) ranoPR= lo=1. loPR:6E.2"-42'
tanMPR-2. IMPR:3g.8"

6'
ZQPR *2x IMPR
Hence statement is wrong.

Other possible approaches:

Showing that Pp ;i PR and stating that APQR is not isosceles.
Hence statement is wrong.

Showing that PM and QM are not perpendicular and stating that APQX is not
isosceles.
Hence statement is wrong.

(a) -x : 1.5

(b) Correct line seen

within the domain -l <.r < 5

li
I

I i

t.

1_L-
l

- " t., !

-L L
,Yl,

I

I 1:

--l--
I t +

j

{.

(c) 4.2 to 4.25x : 0.5 to 0.55

BP - 706
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202t s 4 Mathematics Prelirn 2 Scheme

No. Solution
1ai 2w-;-

J

laii -2y +23

(y -t)(y +6)
2v +3

v+4
laiii

50

0

20

40

20

30

2a

2b

8 I

111 140

2c Stall A because he would pay $8 more in stall B

2d, $ 180.60

3ai

sin 50 = 
4'1417

RS
RS - 5.4066

= 5.407 (shown)

52.6
Height

12.7

= 4.1417

t6.73aii
3bi 62

303bii

OP = OQ @q,ral chords; AB = BQ
IOPA = 4.OQC -- 90 (perpendicular bisector of chord)

AO = OC (radii of citcle)

Triangle OAP = tiargle OCQ GHS)

4a,

4b 35.3

4048/zlse. Prcli.I,zl

PartnerlnLearning
707
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5a 30
sbi ZRAB = ZQPB (corresponding Z)

ZARB = ZPQB (corresponding Z)
IRCA is shared/common
Triangles IBR and PBQ are similar (AA)

sbii Area PBQ : Area of Trapezium
: 25 : 36-25
: 25 : 11

5biii 120

6ai
6aii 25.4
6aiii 278
6b 240x2

7a r=2,+(9)"2

^ t20:2x +-
x

T6 64
7c

P

t0

i0

.0

i0

:0

0

.I
44.4 6 8 t4

1

l:'l :

0 1 l0 12{

[Turn over4O48/2lSec4Prelimz7
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H*
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'.: I

-t5
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',+ai
_t"l

-.ri!
-i-a-l
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..li-rt
....r-.{
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7d 4.7 <x<12.9
4x7e

8a p:121876.00
q :21818.00

3350 + 0.115 (l00os8 - 80000)
: $5656.67 (shown)

8bi

7 6588'12, 
1 ooo/" = 7 6.5%

100058
Disagree as Angie's is 0.44 times Abmad's chargeable income.

ot
100058 x 55% : $55 031.90
Disagree as Angie's income is less than $55 031.90'

Sbii

9a 25
2l

1025 isn't a perfect square9b

329c

R (z+t)
J

2

9di

4089dii

o=)@+t)(,+z)9e

10a 12t,128.5, t32

120 and 13 I
The median of the cumulative curve will be on the left.10b

10ci F because rsMASS

True because 1S10cii

126.25 or 126!
4

lodi

8.57lodii
45

52

10diii

72

x
1lai

4o4812/se.4Ptelimz1
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Ilaii 144

-1

11aiii 72 144

x x-2
72(x-2)+144x=25{x-2)
216x - 144 :25l- - 50x

25x2 -266x +144 = 0 (shown)

1laiv x: 10.068 or 0.572
11b 29 mins 45 secs

l2ai
l2aii
12aiii :{g'}"""!i

t )

e

'ir

I'=;*.

";{, ,M.r*
72b D because the psfis the lowest

12c Janet should finish servicing her loan in 20 years to incur less interest. I took the
average ofthe grant for PHG as I am unsure if she would receive the firll grant
or not.

4048/2lsec4PrcLmz1

PartnerlnLearning
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Mark allocation / RemarksKey Steps

IBl Both correct,1 r.5r .,!lLr

2

81 Either root/reciprocal rule seen

Bl cao

z
l5 l5

(nu

l.;"
bo

-2
aa

b

10a

b

.-rtl

,J'

I'1

(-t

BI

(i) 1
22(-2)'z+k(-2)

k:3

3

,B1

1t( ) 2*+3x=2
2l+3x-2=o
(2x - l)(x+2)=0

Another solution is .x = 1

2

2

90' seen

with reason

BI

B1

4

2

.nowing 1Zn + ff is odd, any
method

Zero mark for qn. ifuse specific
nos.

Conclusion with clear reasons

BI

BI

(22+3)'z=(even+odd)'z
= (odd)'z

= odd
.'. 2^ = sdd + I

: even

m =even +2=inte

5

I
Bl o.eThe scale on vertical axis is not uniform, hence

cannot be linear.the
6

2

82, 81, B0 -l m for each error
E A

,7

)
BI

B1 Must be 2 d.

Must be 2 d.p..: ffi,Lo"+t 
06.47 = $ 100.43

06.47 + 100.43 - 1000: $ 47 306.90b= 482

8

PartnerlnLeaming
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I

^ro- 
l8o- P =go" - !22

.'. tACD:so" - L+ !' :so"22
John is correct (angle in semicircle)
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Key Steps Mark allocation / Remarks
9 (D ZCED: 90" BI

(iD /J4BC=60o+45o=l05o B1

(iiD Area of LCDE : (12 x 12) + 4 : 36 cm2 B1 3

l0 19:15 + 6:30 = 25:45
20 Aug
0l 45 Accept 01:45 Reiecr 1:45

BI
B1
BI

25:45 soi
Correct Date
Correct Time 3

ll
l,r9)' , ro n
I 15 /
: 34.6 kg

/ r.s \'
""t*t [ ,, J

BI

B1

BI

(ratio)3 seen

x 20 seen

Ans (one d.p.) 3

t2 (a) P=kh, 3= kQoF
1

400

:.P: ' x 3d = $5.75
400

M1

AI

(b)

"=-(+)' * u+
(t
t_
Izr
xk

7

2

T -+27:, R +k

1 1\'
I

r)
5%

-)
4

Hence, percentage change = -

Bl reciprocal square seen or implied

I
- seen
4

accept "decrease by 250lo"

B1

B1 5

13 (a) 4$-i2 -9(x+y1z
:12(x - y)|'z - [3(x + y)1'
= lLr - zyl' - l3x + 3yf2

= lZ.x - 2y + 3x + 3yll2x - 2y - 3x - 3yl
= llx + y)l-x - Syl
= -[Jy + y][x + 5yl

Bl Use of diff of 2 sq seen

Bl -ve also factorised

(b) 10ax + l5ay-8bx-12by
: 5a(bc + 3y) - 4bQx + 3y')
: (5a - 4b)(?t + 3y)

B1
BI

Use of grouphg seen

4

t4

MI Finding urgle in icosagon

Finding angle in polygon B

Sides in polygon B, soi

M1

AI
A1 4

PartnerlnLeaming
712

I

I

I

One angle in icosagon

_ 18x180" _ ,Ur"
20

One angle h polygon B
:360.-162.-90"=108.

Let (n - 2)180" = 1082
n= 5

B is a pentagon
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Mark allocation / RemarksKey

BI
I5 (i) xt+ x2+ x3 +,.. +rlo = 11.8 x 10

= I 18

Bl Correct subs into formula

BI

(i,) il ' " 'to -l.gz = 4.729
l0

-+t+...+{o:1616

5onl if reason is correct
Correct reasoningB1

BI
(iiD Each value would differ more from the mean.

the standard deviation will increase

BI either min 3 s.f.

16 (D
arc AB =30x I

6

= 5ror 15.71

4

E
- seen
3

Expression for perimeter

min 3 s.f. (rej if in terms of @

B1

B1

BI

lt( ) Perimeter

=(4x5tr)+

= 283.76 cm

+8x254*5xL
3

BI(1, (r+3F+lt7

4

B I Use of completing square method
seen

+ se€nBI

BI

(iD y:x?+6x+c
f+ga:y-c
* +6x+32 =y-c+32

(x+3)2 =y-c+9
y-c+9

y-c+9 -3
x*3 : I

RIl8 (il median : 33.5
At least LQ or UQ seen or impliedBI

BI
(ii) LQ=22, UQ:42

20

4

Branch A, with aay logical
supporting reason based on the
central measure or dispersion
measure.

BI(iii) Expand Branch A because Branch A has a

more consistent flow ofcustomers.
or
Expand Branch A because Branch A has more

Expand Branch A because Branch A has

customers.
or

BI
BI
AG

Use of PT or distance formula

Min of 4 sf must be seen
AB+BC = JI\I *

= 13.0009
: 13.0

5'+2'l9

Use of PT or distance formula

correct angle
correct reason

Accept AC * AB + BC
A, B and C are not collinear.Accept

B1

BI
BI

Sum angle oflllCD: 360o because IECD is a
,tsided figure.
OR
Sum angle oflBCD = 360" because IBC is
not a the.

AC= 122 +52 = 131l( )

BI(, 3axl1220
Bl o.eare even.Al1iD

4B2a:11,b=3(iiD

PartnerlnLearning
713

consistently more customers.
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Key Steps Mark allocation / R€marks
21 (D y= lx+ 12

3x-4y+48:0
BI
B1

equatron s.o.l.

General form
(ii)

radius = 12.8

Bl Subs into given formula seen

B1 4

22 (D
81 Sine Rule with subs

BI
(ii) 332' B I Any method
(iii) N orth

w

Y

Minimum bearing = 28 l' to 283' Bl Bearing stated. 4

23 (i) (7, 6) BI
(iD

Gradient PM : I
6

Bl reject 0.833 or 0.83

(iiD
r;rrlOpR= 9=2. zopn: ea.z"

tznMpR= 1. lMpR=39.8"
6

IQPR +2x IMPR
Hence statement is wrong.

B I Find:r:,g IQPR or IMPR

Bl Conclusion
4

Showing that PMand QM are not
perpendicular and stating that APOrR is not
isosceles.
Hsnce statemeat is wrong.

BI

BI

B1

B1

PartnerlnLeaming
714

I

I

_ 3x8+(*4)2+48--@

xv 60

sin53' sin 77'
xY: 49.18 m

Other possible approaches:

Showing that P0 + PX and stating that APQR
is nol isosceles.
Hence statemenl is wrong.
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Key Steps Mark allocation / Remarks

(a) x= 1.5 B1

(b) Corect line seen

within the domain -l < x < 5

{

BI
B1

(c) l-3x-! =7*-q44
4*-l2x-7=7x-16
4l-tgx+9=0
x : 0.5 to 0.55, 4.2 to 4.25

B1 Form equation

B2 6

or
4*-l9x+9=0
4l-l2x-7:7x-16
t-zr-1=lr-t44
x = 0.5 to 0.55,4.2to 4.25

BI Rearrange to the equations of the
two graphs

82

PartnerlnLeaming
715
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No. Solution Mark Remarks
1ai G

;-J
BI

laii 35
y-l y+6

3y +18-5y +5
(7-l)(y+6)
-2y +23

(y -1)(y + 6)

MI

AI

Combine fraction

iaiii 2v'1 - 5v -12
16-v2

(zv +3)(v - 4)

(4 +v)(4 -v)
2v +3
v+4

M1
BI

AI

Factorise numerator
(4 + v)(4 v) seen

o.e

Total: 6 marks
2a 50

0

20

40

20

30

BI

2b 111 140

8-l
BI
B1

-1 for each error

2c Stall A because he would oav more in stall B B1

2d [(lll+8) + (140- l)] x $.7
= 83.3 + 97.3
= $180.60

BI
MI
AI

119 or 139 seen
x 0.7
2 d.p
Total: 7 marks

Jal
Heieht = 

52 6
- 12.'1

:4.1417

Sio50:4'1417
xs

RS: s.4066
: 5.407 (shown)

BI

B1

Height - ORsinl30

5.4066

3aii QS2 = 12.72 + 5.407'z - 202.7)(5.407) cos 1 30

QS = 16.7

MI
A1

Apply Cosine rule,
cos130

3bi 4.ABC =180*718 (ls in opposite segment)
:62

BI with reason

3bii reflex IAOC = 236 (/. at cente = 2l at

{BCO =360-12-236-62
:30

B1

B1

Total: 7 marks

BP-716
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RemarksMarkNo. Solution
B1
B1
B1

B1
B1
B1

-1 for test not stated

4a OP = OQ @Wal chords; AB : BQ
{OPA = {OQC = 90 (perpendicular bisector of
AO : OC (radii of circle)

Tiangle OAP = triangle OCP (RHS)

.dlternatively,

AP: cQ ( AB = Bc,,et =f,et, co= iaq
OP = OQ @qual chords; lB = BQ
AO = OC (taAii of chcle)

Triangle OAP = frangle OCO (SSS)

B1

M1
M1
A1

1bt

- 
seen

l8
Area of sector
Area oftriangle

: 35.3

z7x

1
6 )

I
6( )) 2 9

[i",'(T)-ii

(6

Shadedarea:2 x

. lltr
sln 

-l8

. lbr
sln 

-18
,$)'-(

Alternatively,
Shaded area :

Zr!)

4b

Total: 7 marks

B1

B1

250.5 seen

cao

5a 250.5
greatest possible areu = g35

=30
BI
B1

IRAB = IQPB (corresponding Z)
/ARB = IPQB (corresponding Z)
ACA is shared/common

ABR al:.d PB are similar AA

5bi

36 - 25 seenBI
AG

Area PB Q : Area of Trapezium
: 25 : 36-25
- 25 : 1l

sbii

B1

M1
A1

Their area IBR

72 soi

x5
3

7)
Area. of ABR= -x36=72

11
17

Area of ABC = lx 5
t

:120

5biii

Total: 8 marks

2
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6ai 50 900 B1 50 893.8
s0 900.4

6aii
h

25893.8 thek ans - 25 000

z(t8)z z'(18)'z

=25.4

MI

A1

6aiii
Number ofcups - - 

25ooo

i"1t.s1'
= 278

MI

AI

Volume of hemp

cao

6b
Surface area = ex1o.r)xs +](5x)(6.r)x4

240y'"

MI
B1
M1

AI

616r (area of sq)
Slant I - 5x
I: (Their slatrt heightX6r) x 4

cao

Total: 9 marks
7a p =2,*(9\,2\.,.r

^ 120:lx+-
x

B1 (+).,,*.

7b 64 B1
7c

rn

{

o

,

o

t 2 ,..e 6 l0

.t:
:. l. :: I

I

P2

C1

-1 mark for every wrong
point plotted

7d 4.7 <x<12.9 B1
BI

4.6to 4.8 and 12.8to 13.0

4.685x<12.82
p 4x BI

Total: E marks

3
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8a p - 121876.00
q = 21818.00

B1
B1

Accept
p:121876
q:21818

8bi 3350 + 0.11s (100058 - 80000)
: $5656.67 (shown)

B1
B1

3350 seen

20058 soi

8bii Angie's income tax : 0.55 x 5656.67

= $31 1 1.168s

Let x be tle remaidng income.
550+x(7%)=3111.1685
r: $36588.1214
Angie's chargeable income
:40 000 + 36588.1214
= $76588. 12

76588'12 xrcor =76.5%
100058

Disagree as Angie's is 0.214 times Ahmad's
chargeable income.
or
100058 x55%:$55031.90
Disagree as Angie's income is less than $55

03 1.90.

M1

M1
B1
AI

A1

A1

Finding Angie's income
tax

Formulate
550 or 40000 seen

$76s88. 12

Express Angie's income
as percentage

lfyftng wfa|55% of
Af,nadi( [ome is

Total: 9 marks
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BP-720

9a 25
21

9b 1025 isn't a perfect square BI oe

9c 1584 = 561 +n2-1
n2 = lO24
n -32

MI

A1

9di J
---n

2
(z+1)R

B1 oe

9dii 408 BI
9e

o--)@+t)(n+z)
B1 oe

10a B1
B1
BI

LQUQ
Median
LQUQ

r0b The median of the cumulative curve will be on
the left.

BI

l0ci False because the median mass for apples is
1ower.

B1

1Ocii True because upper quartile for mass of oranges
is hisher

B1

lodi
126.25 ot l26L

4

B1 Accept 3s.f and above
(126,...)

lodii 8.57 B1 cao
10diii t5 t4l--x-

40 39

=45
52

25 24 25 15or -x-+ -x ->< 
2

40 39 40 39
45

52

M1

AI

M1

AI

When all weight less
than 1259

Total: 10 marks
I 1ai 72

x
B1

I l aii 144

x-2
B1

1 l aiii 72 t44
x x-2

72(x-2\+144x=25(x-2)
216x-144:25;-5Ox

B1

BI

Their
ai + ali : 25

PartnerlnLeaming
720

lBl
l81

Total: 8 marks
121, 127.5, 132

120 and 131

I

I



BP -721

2512 -266x+\44 = 0 (shown)

I laiv 22+ 2662 -4?s)(r44)
2(2s)

.r : 10.068 or 0.572

MI

A1A1 Ignore rei ection

11b 4
Time:

t 0.068 - 2
= 29 mins 45 secs

M1

AI

Replace Ilaiibyx =
10.068

Total: 9 marks
12ai
lzai
l2aiii

t i 'ir..i ':-

.r**g:F';":'

--ra{ i-.-
r'#f *'- "-

(i)

ri

ffiiB-r'

B1
BI
BI

12b D because the psf is the lowest

Or D because price per metre square is the
lowest.

BI

l2c John and Chieh

Furchase price : 46 500 - 80 000 - 50 000
:46 500 - 130 000
= $335 000

Inrerest: t.oerr puleni,"c pr,"t, JI : $117 s85
Janet
Purchase price = 348 338 - 50 000 - 15 000*

:283 338
(their purchase price)
117585

n < 30.7

Janet should finish servicing her loan in 20 years

to incur less interest. I took the average ofthe
grant for PHG as I am unsure if she would

of not.receive the ful

B1
MI

BI

MI

MI

MI

B1
BI

[choosing C]
46 500 seen

Find purchase price -
grant
130 000 seen

Find Int. (HDB)

*10000,20000

Find Int. (Bank)

State the no ofyears.
State assumption
Total: 12 marks
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