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Mathematical Formulae

Total amount = P| 1+ i——]
100

Compound interest

Mensuration
Curved surface area of a cone = w7/
Surface area of a sphere = 4nr2

1
Volume of a cone = — nt72A

4
Volume of a sphere = —nr”

Area of triangle ABC = -;—ab smC
Arc length = @, where 6 is in radians
Sector area = —;—rzt? , where @ is in radians

Trigonometry

a b _ ¢
sind smB sinC

a’=b'+c*~2bccos A

Statistics

. fo
Mean =

Standard deviation = \/foz _(foJ'

Xf \Zf
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Answer all the questions.
Solve Z+11=7
3
ARSWEr X = . iiiiscisine cvevinne [1]
] [
Given that 3/2" Z[_l-c_) , find k.
Answer K= c.c.civiiviiiinaieon [2]
A set of five numbers is shown below.
7 5 18 2 7
(a  Write down the median.
Answer st sl [1]

(b)  When one of the number is removed from the set, the median and the range do not

change. Which number was removed?

Answer ‘Gemsuosaase oot

[1]




4 n is a positive integer.
Show that (5n+2)" —(5n~2)" is a multiple of 8.
Answer
[2]
5 Factorise completely 4ax+15by —20ay —3bx-
Answer cfsisaiaira i 2]
6 The frequency, f Hz, of a note produced by a string is proportioral to the square root of the

tension, T newtons, of the string.
For two identical strings, the ratio of the frequencies of the notes producedis 3 : 1.

Find the ratio of the tensions in the strings.

Answer sl Sasssnun [2]
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7 A village of 120 people has two newspapers, the Arirang and the Busan.
35% of the villagers read the Arirang, 60% read the Busan, and 15% read neither.
¢ = {all people in the village}
A = {people who read the Arirang}
B = {people who read the Busan}
(a) State which Venn Diagram represents the village.
Diagram 1 Diagram 2 ) Diagram 3 i
£ € £ "
B B |
y B - r
1 ' ( | |
Answer Diagram ... . rn

{b) In the diagram you have selected in (a), shade the region that represents the people
i the village who read Arirang but not Busan. M

(c)  Find the percentage of the villagers who read both newspapers.

ARSWEY  ciis v e [1]
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A model of an auditorium is built using a scale of 1 : 250.
The interior volume of the model is 125 000 cm®.

Find the actual interior volume, in m®, of the anditorium.
Gtive your answer to 3 significant figures in standard form.

Answer ... . ... _..m [3]

John can either buy or rent a particular laptop.

The cost of buying 1s $1288.

The cost of renting is 25% of the price for the first year, and a monit ly rental fee of $16.50
after the first year.

If x is the number of months after the first year, use the information to forn oz mequality 1a
x and calculate, in years and months, when it becomes more expensive to rent than to buy the
laptop.

Answer .. years ... months [3)
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10 The diagram shows the fuel gauge of Kumar’s car.
The fuel gauge indicates the amount of petrol in the car.

1
2

al=
W

Empty Full

(2) Find the fraction of the car tank that is not filled with petrol.

Answer Fri e bt [1]

The fuel tank can stofe a maximum of 50 litres of petrol.
For cars travelling intd Johor Bahru, their fuel tanks must be at least % full.

(b)  Calculate how much fuel must Kumar top up in Singapore before he can enter Johor
Bahru.

Answer . ... ... . litres 2]




11

(a)

(b)

8

Express x* —8x+19 in the form (x-a)’ +5.

Answer .. ... .. [1

Hence, sketch the graph of y =x" ~8x+19 on the axes below, labelling clearly the
wrning point and intercept(s).

Answer

[2)
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9

. /’“

ABC is a straight line.
AB =AM and CB = CN.
Angle MAB = p’ and angle MBN = 90",

(@ Find angle CBN in terms of p.

Answer ulodlieiienidal

(b)  Explain with workings if AM is parallel to CN.

(1]

[2]

=%
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13 The diagram ﬁ:?.JnE a park ABC.

A
B \ C
(a) Construct the perpendicular bisector of BC. [1]
(d)  Construct the bisector of angle ABC. [1]

(©) A caféis to be built in the park, nearer to B than to C and nearer to AB than to BC.
Shade the region where the café is to be built. [1]
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14 Sam draws this graph to show the percentages of his students that passed Chemistry exam

for the last fow years.

Perceniages of Students who passed GCE ‘O’ Level Chemistry

|

—
= =
. ——
=’ e 3
b e

2014 2015 2016 2017 2018

(a) State ar d explain one aspect of the graph that may be misleadng.

[2]

(b)  Based (n the statistic, explain if Sam can also claim that the number of students
passing Chemistry has increased?

(1]
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A D
Y
Z
B C
ABCD is a square.

Point Z lies on CD such that 4, X, ¥ and Z form a straight line.
Angle AXB = angle DYA = 90°.

By considering angle DAY = 0, prove that triangles ABX and DAY are congruent.

Answer

[3]
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13

The table shows the times taken by 140 girls to complete the West Spring Cross Country
2019.

Time 10<x<20 | 20<x<30 | 30<x<40 | 40<x<50
(in mimutes) |
Number of girls 25 39 62 | 14

(a) Calculate an estimate of
) the mean tme,

Answer . .. ........ mioutes [1]

(i)  the standard deviation.

Answer . ... . mimtes 1]

(b) The mean time for the boys to complete the un was 23 .8 mimates and the standard

deviation was 10.4 minutes.
Make two comments comparing the times of the girls and the boys.

(21




14

17 ()  Calculate the sum of interior angles of a pentagon.

AR il [2]
{b) Cak:ulatcﬂlesnmofﬂ:eanglesa,b,c,d,e,fandgiitme(ﬁagram.

Answer | . . = [2]
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15

The table shows the: travel times in minutes between some stations on an MRT route.
Admiralty

3 Sembawang

9 6 ! Yishun

13 10 | 4 Khatib

a 15 9 5 Yio Chu Kang

20 171 b 7 2 | Ang Mo Kio
(a) Find the \"&h‘}t{i of aand 5.

Answer a=.. ... b= __ .. ..

() A train leaver Sembawang MRT station and reaches Ang Mo Kio MRT station at

20 08.

Q)

(i)

Calculate the time when the train leaves Sembawang MRT station.

(nven that the distance between Sembawang MRT and Ang Mo Kio MRT
statious is 12.5 km, find the average speed of the train in kmvh, between these

Two slitions,

Answer .

Answer

[2}

[1]

v kmvh [1]
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(a)

(b)

(<)

16

Express 600 as the product of its prime factors.

Answer sE=dimete.

The number 600k is a perfect cube.

Find the smallest positive integer value of £.

Answer k= . _ . .......

x is a number between 950 and 1000.
The highest common factor of x and 600 is 20.

Find the smallest possible value of x.

Answer x= cocmiaionaami

(1]

(4]

[2]
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17

A factory makes wooden tables and chairs.

A table requires 8 hours of labour (L), 9 planks of wood (W) and 3 tins of paint (P).
A chair requires x hours of labour (L), 2 planks of wood (W) and 1 tin of paint (P).

(a)  Represent this information in a 2 x 3 matrix, P.
L w P

Table
r '( J Chair

[1]
()  The cost of labour is $10 per hour, the cost of wood is $20 per plank and the cost of

paint is $4 per tin.
10
Find, in terms of x, the matrix R=P | 20 |.
4

Answer R =[ ] [2]

(<) Explain what each element in matrix R represents.

[1]

(d)  The cost of a table is four times the cost of a chair.
Calculate x.

Answer X = asiasissiveisditin [1]

_ g\
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21 The diagram%@vs part of the speed-time graph of an object ove - a period of 50 seconds.
The object accelerates uniformly from 10 m/s to v m/s in 20 secorids.
It then decelerates uniformly for the next 15 seconds.
Thereafter it maintains a constant speed of 10 m/s.
The object travelled 450 m in the first 20 seconds.

(a) Calculate the value of v.

Answer v= . ... ......W5 [2]

(b)  Find the acceleration of the object after 7 seconds.

Answer .. ...oooo.....mfs®  [1]
(©) Complete the speed-time graph.
Answer
Speed (m/s) =
F
| i i
104 . fromenemend
: : :
0 -} i {— Time (s)
20 35 50

[2]
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22

ABC is an isosceles triangle with vertices on a circle with centre O and radius 15 cm.

The height of the triangle ABC is 25 cm.

Calculate the area of the shaded region.

5]
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23 A company sells two sizes of the same brand of drink.

1.5 litre 6.5 litres
$3.40 $16.80
(a)  Show that the cost of the drink is not directly proportional to the volume of the
drink.
Answer

[2]

(b)  The bottles are all geometrically similar.
The height of the 1.5 litre is 18 cm.

Calculate the height of the 6.5 litres bottle.

Answer .. ..................c; [3]
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A is the point (1.1).

:,-Té:[‘;},,ﬁzﬂ

/ \3/

21

D divides BCsuch that BD : DC=1 1.

(a)

(b)

(c)

Find BC.

Find [Ti5|

P s the point {3, 9).

s

Answer BC ::[ I (21
i
I-——4
Answer ‘_.-5.-9;—- besiarras) 2]

Use vectors to show whether or not ABPC 15 a parallelogram.

Ansywer

(2]

End of Paper |

\Wj






Mathematical Formulae

Total amount= P| 1+ T
100

Compound inferest

Mensuration

Curved surface area of a cone = mrl
Surface area of a sphere = 4nr’

Volume of a cone = % nr'h

4
Volume of a sphere = 5 nr
Area of triangle ABC = %absinC
Arc length = r@, where 8 is in radians
Sector area = %rZB , where 8 is in radians

Trigonometry
a b c

Sa A snB -sinC

al=b*+c*-2bccos 4

Statistics
2=
2

T fxt _(}:fx]z
~f zf

Mean =

Standard deviation = J



3

Answer all the questions.
9¢* 15q*° .
a Simplify — =+ 1
(a) plify FTERSTIE 1]
. R 5 2
(b)  Express as a single fraction m its simplest form ————— 2]
p+2 2p-3
(¢)  Solve the mequality 7—2x>3x-8 2]
o 1 |=(5°-6)
(d Itisgiventhat a =5 _ .
[
Express b in terms of g and c. [2]
The diagram show patterns of grey and white squares.
Diagram 1  Diagram 2 Diagram 3 Diagram 4
Diagram| Number of grey squar Number of white | Total number of squar
@ squares (J7) = (D
1 1 0 1
2 1 8 9
3 17 8 25
4 17 32 49
5 : ! :
6 49 X y
(a) Find the values of x and y. 2]
® @ Write down an expression, in terms of n, for the total number of squares (T) for
Diagram z. 1
(i)  Explain why it is not possible to have a diagram with a total of 226 squares.
[1]
(c)  Write an equation connecting G, W and T. [1]
(d  Ifthere are 161 grey squares in Diagram 10, calculate the number of white squares.

[2]



(a)

(b)

(¢}

4

One litre of petrol costs $2.25 in a particular petrol station.

During National Day, there was a promotion of 7% fuel discount.
Members are entitled to an additional 10% discount on their fuel purchase.
Karen, who is a member, paid $61.58 for her petrol on National Day.

Calculate to 1 decimal place, the number of hitres she pumped. [23

The Singapore Savings Bonds (SSB) for the month of Aug pays the following interest
rate for the first three years. The interest is paid out twice a year for every year.

|
| Year =] 2™ |

 Rate 1.95% | 2.00% 2.10% |

Sam bought $20 000 of the SSB for Aug.

(i) Calculate the interest Sam will receive in the first half of the first year. [1]
(i)  Calculate the total interest carned after three years. 1]

Sam also invested $20 000 in a savings account of a bank with a rate of compound
interest of 1.93% per vcar. He leaves the money in the account for 3 vears,

(iti)  Calculate the total amount of mterest he will carn after 3 years.

(Give your answer to the ncarest cent. [2]
(iv)  Based on the given information, give one possible reason why Sam would
prefer to invest more in S5B than in the bank. 1]

Din booked a hotel in China using his credit card.
The hotel costs RMB 390 per night. Din booked the hotel for 4 mghts and has two

payment options:

Option A: The hotel charge in Singapore doilars using the hotel’s exchange rate

Option B: The hotel charge in RMB, afier which Din’s credit card company will
convert to Singapore doliars using the company s exchange rate. There is a fee 0f 0.5%
charged by the credit card company for the currency conversion.

Din found the currency exchange rates for the hotel and the credit card company

Hotel: S$ | = RMB 4.97
Credit Card: S$1 =RMB 5.06

Explain with workings, which payment option Din should choose. [2]



(a)

(b)

5

The equation of lime p 1s 2x+3y=12.

The line cuts the x-axis at point A and the y-axis at point 8.

& Find the length of 45, [3]
A point C lies on the line p such that it is equidistant from the coordinate axes.

(ii)  Show that the coordinates of point C is (2.4, 2.4). 2}

{(lii)  Write down the equation of the line which passes through C and is parallel to
the y-axis. f1]

The diagram shows a parallelogram 4A8CD.
AC and BD intersects at E.

(7 is a poirt on AB such that 24G = GB.
AF:AE=1:2.

AG=gand AF = b.

A/ Y
f
.‘I‘ ‘ff’ E_~— / rfl

D C
{9 Use vectors to deicimme if 2, Fand € he on u staighi ne. KH
(ii) Find the ratio of
the area of AAFG [1]
the area of ADFC'
the area of AAFG
(b) (1]

the area of ADEC



(@)

(b)

The diaz 2m shows a circle, centre O.

AF 1sm tengent to the circle.

The e Z is parallel to the diameter of the circle BE.
DEF s astraight line.

The biaes AC and BE intersect at G.

Angle (*/C =45 and angle ACB = 30

® Fond, giving reasons for each answer,
(=) angle ECG,
tangle CAB,
(<) angle EFA.
(ii) Dztermine with workings if tiangles GAB and DCE are similar

A sector 3as radius 8 cm and angle (.873 radians.
It is ther formed into a cone by joining the two radii together
Calcuiate the perpendicular height of the cone.

[1]
[2]
3]
[2)]

[3]



North

AR

Points P, S, Q and R are at ground level.

Q is on a bearing of 240’ from R.
R 15 60 m due East of P.

§ is due North of 0.

PO=70 m.

@)
(b)
(©)
(d)

(¢

Fmd angle POR.

Calculate the bearing of P from Q.

Calculate QR.

An engineer, X, walks along a straight line from S to Q.

Calculate the shortest distance of X from P during this journey.

S is the base of a vertical tower.
T is the pomnt on top of the tower vertically above §.

The angle of depression of R from T'is 27 .
Calculate the height of the tower.

(2]
(]
[3]

[2]

[2]
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The variables x and y are connected by the equation

_v=x+i—5.2.
X

Some corresponding values of x and v, correct to 2 decimal places, are given m the table
below.

(a)
(b

()
()

(e}

s 07| to 15 [20[30] 40 [50]70] 75

v [t21| 020 |-103]-12] p | -020 060|237 | 283

L

Find the value of p. (1]

Using a scale of 2 cm to represent 1 unil, draw a horizontal x-axis for 0 < x <§.

Using a scale of 4 cm to represent 1 unit, draw a vertical y-axis for — 2 < r<3.

On your 43¢5, pint the points given in the table and Jjon them with a smooth curve.
31

Use your graph to solve the equation x° —4x+4=0. [2]

By drawing a tangent, find the value of x where the gradient of the curve i 0.75. [2]

(i) On the same axes, draw the line szgx—Z,for 0<x=<8 {1]

(if) Write down the x-coordinate of the point where this line intersects the curve,
[1]
(iii)  This value of x is a solution of the equation x> + Ax+ B =0,
Find the value of 4 and the value of B. [2]
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The diagram shows a conical bottle of hei ght 4 and radiug R that is filled with water.
When rests on its base, the water in the bottle is 8 em froin its vertex.

4
h
v
(a) Express 71 in terms of R and A.
Hence show that the volume of the water can be exbressed as — %ERE (h - :}[-2—}

(3]

When the same conical bottle is turned upside down, the water level is 2 cm from its base

(k=2)

1
(b) Show that the volumne of water = EJZ'R' = 2]
(c) Using your answers from part (a) and (b), or otherw se, write down an equation in 4
and show that it reduces to

I —2h-84=0. 2]

(d)  Solve the equation &* -2k —84 =0 » giving your soh tions correct to one decimal place.
(3]
(e) Calculate the volume of water in the conical bottle if R = 7 cm. 2]



10

The marks of 120 students in a Physics test were recorded

(a)

The cumalative frequency curve below shows the distribution of the marks.

.
=
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Cumulative [T

120

frequency

1Jse the curve to estimate
{a) the median mark,

®

(1]

[2]

(b) the interquartile range of the marks.
The criteria for distinction is 45 marks.

(i)

[2]

Estimate the percentage of students who scored distinction.



(b)

11

(iil) e marks of the same 120 students in a Chemistry test were also recorded.
The box-and-whisker plot shows the distribution of the marks.

|_.} L] i B0 T O N R L = R R s | o] ufebei
= i !._J_. .t_... ..1.|. ._ I... .1. ._—|. e e :1._; {- ”.ﬁ.:—..‘-r"_ L. .:.-' :-!- L_._..._
i'r .L“ daRNiesnnEs _'~.|:,.E innNl EsWEs dusk A R ]' W | sanaindul Eian

i i“ -4 - o et R SR - 'I"":'_:"_l_‘-_:'é _L;..'::_ .._;..:- E}ﬁ'- : | '.._: !...é_? i .E.

]4'.! T H!i HHEHH P e H l T .
0 10 20 30 40 50 60 Marks

Make two comments comparing the marks of the students for Physics and for

Chemistry. [2]
The table summarises the number of practice papers cach student did before taking the
Physics test.
Number of practice papers 0 1 2 3 4
Number of students 23 40 19 26 12
) One student is selected at random.
Find the probability that the student did not do any practice papers. 1]
(ii) Two students are selected at random.

Find, as a fraction in its simplest form, the probability that

(a) they both did three practice papers, [2]
(b) one had done more than two practice papers and the other had done fewer
than two practice papers. [2]

(i
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10 Zander runs a restaurant in a shopping mall for the month of June.

His full-service, non-comer, 24-hour restaurant is made up of the following sections:

Percentage of Restauran Purpose
Floor Area
60% Dining Area
30% Kitchen
10% Others
(e.g. cashier, dish washing,
receiving, storage etc)

The restaurant has 70 seats in the dining area.
Full-service restaurants typically have about one seat per 12 square feet (sqf).

(a)
(b)

(c)

Estimate the floor area of the restaurant in sqf. [1]

The monthly rental of the restaurant is calculated in dollars based on the table.

| Location in mall Monthly Rent in Dollars per square feet (S/psf]
| <1000 | 10001020000 > 2000

| Corner 50 40 30

Non-Corper 40 30 20

The mall management also charge a “Maintenance & Advertising” cost every month,
This cost is based on the floor arca of the tenant, and is $200 per 100 sqf.

Use the table and mformation provided to calculate the monthly rental cos, inciusive of
the “Maintenance & Advertising”™ cost. [2]

In addition to the monthly rental cost calculated in part (b), Zander estimates that he
will these costs each month

¢ Food Raw Materials & Ingredients  §14 400*
o Ultilities 821.600%*
» Other administrative cost (fixed) $2,000

* Dependent on hours of operation; based on 24-hour and $20 per hour
** Dependent on hours of operation: based on 24-hour and $30 per hour

The shopping mall requires all restaurant tenants to open at least 12 hours each day, and
at least tll 1 am.

Zander requires 20 workers who are paid according to their working hours (Table 1).

To help understand and improve his business, Zander also collected mformation on his
restaurant revenue at different times of the day (Table 2).
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Table 1: Workers® Wage Table 2: Estimated Revenue at different
Regular Hours | Irregular Hours hours in a day
(Ramto 12am) | (12 am to 8am) | Hours | Sales
$12/h | $18/h ; | 12 pmto 2 pm $800 /h
| | (Lunch)
|?pmtollpm $900/h
(Dinner)
| Other hours $250/h

Zander necds a monthly profit of at least $7000 for his repayment for the loan he took
for his restaurant business.

(i) Determine with workings, if Zander is able to repay his loan in June. (4}
(i)  Suggest a sensible opening hours for Zander’s restaurant in July that will allow
him to pay his loans. Justify vour decision and show all calculations clearly.

[2]

End of Paper ©






Q | Solution

10a 7

il x=-12
k=1
2 i ; L
2a 7
3b 5
5 (4a-3b)(x-5y) |
6 9:1 o s
7a Diagram 1 e .
7b ﬁ,
A B
Te | 10%
8 1.95x10°
9 It is more expensive to rent after 5 year

| Method 1 (AA

Let £LDAY =6.

LAXEB = /DYA=90° (given)

ZBAX =90° - & (complementary angles)
=90° — (180° —90° — LZADY) (ZLsumof A)
=/ADY

AB = DA (sides of a square are equal)

L AABX and ADAY are congruent (AAS)

16ai_| Mean = 29.6 min (3sf)

“16aii | SD = 8.98 min (3 sf)

16b | Two comments:




l time is shorter.
2) @Girls® timinggesge more consistent as their SD 1s
smaller.
17a | 540°
17b | 1620° = ‘
182 |a=18
i b=11
18bi | 1951
| 18bii | Speed 44.1 kin/h
1% | 2°x3x5°
| 196 |45
[ 19¢c | 980
20a 8 9 3
P=
X 2 1
20b 10 10
8 9 3
P20 1= 20
x 2 1
4 4
B {272
“{10x+44
20c¢ | The cost of making a table and a chair respectively.
| 20(1 X = 24 _____
|21a | v=35
21 = )
L Acceleration = ol =125m/s
| 21¢ | Diagram 0{5 A
Q
Speed (m/s) %6@
et 3
1
_22_ 350 cm- |
| 2332 | Since the matio of cost/volume are not the same, the cost is not '
| directly proportional to the volume.
|23b | A =29.3cm
[24a | (6
' 2
[24b [402 - S
| 24c_ | Parallelogram




2019 Prelim 4ESN Math West Spring Secondary P2 Answer Key .

Qns  Solation

la g
Sab’
b gp-19
(p+2)(2p-3)
lc x=<3
1d

b t\I.4.:1 c+ 61_

T
2a V=121, x=72

i r=(2n-1)
2bii Column (T) consists of perfect squares only but 226 is nota

perfect square.
2c T=G+W
2d 200

3a N =327 litres

3bi Interest = $195

3bu S1210

3bii §1211.68

3biv. One possible reason - interest eamed is comparable but SSB pays
interest twice ¢very year compared to the bank, which pays the
interest after 3 years,

3c Din should choose Option B.
4ai 1.21
4aii c {’|_2 ,E\
(5’5)
daifi 12
Xx=-—=
4bi D. F and G lie on a s traight line
4biia |
9
4biib 1
7
Saia 60°
Sab 5
Sare 45°
5b 7.92 cm
6a 25.4°
6b 034.6
6c 113m
6d 398 m
6e 508 m
Ja

p =3+§—5.z — 087
7b (sce graph below)

All points plotted corectly
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Right scale, ax%—))ellcd and graphs labelled correctly

Smooth curve through all the points
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x=2

Draw a tangent with gradient = (.75 on the graph

x=4
See graph

x=1.1(1.05<x<1.15)

A=64and B=-8

l:rRz(h—ﬂ,E]
3 h



8b

8d
8e
9aia
9aib
9aii
Qaiii

9bi

Sbiia

Sbub

10a
10b
10ci

10¢ii

1 (h-2)
3 K

h=10.21954446=102 or h=-8.22

2790 cm’®

Median = 34 marks

IQR = 39— 29 = 10 marks

Percentage with distinction 11.7%

2 comments:

1) On average, students scored higher in Phys ks tha.ﬂ
in Chemistry, as Physics median of 34 is higher
than Chemistry median of 30.

2) Students’ marks in Physics more consistenf than
Chemistry as Physics IQR of 10 is lower thian
Chemistry IQR of 15.

23

i20
65
1428
57
170 &
1400sqf
44800
As amount is less than $7000, Zander will not be able to
meet his repayment.
Any sensible operating hours with relevant workin gs to
prove that profit emned is more than $7000

Operating hours must be at least 12 hours
Operating hours must be till 1 am

Calculations for Food Raw Materials and Uhilities
must be based on hours of operation

One possible solution of operating hours: 8 am to lam
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