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Compound interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount =P| 1+ L
100

Curved Surface area of a cone = zrl

Surface area of a sphere = 4zr°

Volume of a cone = %nrzh
_4
Volume of a sphere = §7zr

Area of triangle ABC = %absin C

Arc length = ré@ , where @ is in radians

Sector area = %rze, where @ is in radians

a b ¢
sinA sinB sinC

a’ =b?+c?-2bccos A

Mean = &

> f

2 2
Standard deviation = fo _ fo
2t X
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Answer ALL the questions.

Xx—-3 2

1 Solve ——=—.
X+4 3
ANSWEE ..o, [1]
2 Ronald drew the following graph to show the number of calories he consumed for lunch in a

working week.

DRASTIC DECREASE IN

CALORIES CONSUMED
Friday o
THUS03Y  —
Wednesday e —
TUES ey e ———————
VIONU2Y e ————————————————————————

500 700 800 900 1000 1100

M Calories consumed

State one aspect of the graph that may be misleading and explain how this may lead to a
misinterpretation of the graph.
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3 (@) Express 546 as a product of its prime factors.

(b)  The lowest common multiple of 14, 26 and p is 546.

Find two possible values of p which are odd.

ANSWEE ..o, [2]
4 Jayden bought a box of pencils for 90 cents.
When he sold it, he made a profit of 200% of his cost.
Calculate his selling price.
Answer $.......oiii, [2]
5 Factorise fully 6w’ +3wx —8pw—4px.
ANSWEN ..o, [2]

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024



6 It is given that

&= {x > xisaninteger and1< x <15}
A= {x: xisa multiple of 3}
B = {x: xisa prime number}

(@) [llustrate the information in the following Venn diagram.

g

[2]
(b) List the elements of A'nB.
...................................................................................................... [1]
m 3
7 (@) Simplify a;;# , giving your answer in the form of ka", where k is a
a
constant.
ANSWEN ..o, [1]
(b)  Given that 7%+ 240171 = 49°, find the value of p.
] [2]
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8 The sum of the interior angles of a regular polygon is eight times that of an octagon.

(a) Find the number of sides of the regular polygon,

ANSWET .o, [2]
(b) Find an exterior angle of the regular polygon.
ANSWEN ..., [1]
9 A six-faced die was thrown 28 times. The table shows the number of times that each possible
score occurred.
Score 1 2 3 4 5 6

Frequency 8 6 6 2 4 2

The die was thrown 2 more times.
Amanda calculated the mean score of all the 30 times mentally and gave the answer as 3.1.
Is Amanda’s calculation correct? State your reasons clearly.

Answer:

Therefore, Amanda’s calculation is * correct / incorrect since

*Delete whichever is inappropriate.

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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10 When n is a positive integer, (2n +3) is an odd number.

(@) Write down an expression, in term of n, for the next consecutive odd number.

ANSWEN .., [1]

(b) Find and simplify an expression, in terms of n, for the difference between the
squares of these two odd numbers.

(© Hence explain why the difference between the squares of two consecutive odd numbers
is always a multiple of 8.
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11

8

The diagram below shows a segment of a circle. AB = 12.5 cm.
(@) Find the centre of the circle by construction and mark it with a letter O.

Answer

(b) Find the radius of the circle.

ANSWEL .ottt e,

[3]

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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12 In the diagram below, the coordinates of A, B and C are (—4,0), (2, 0) and (0, 8) respectively.

Ya

D

<V

(@) Find the equation of the curve.

(b) Find the coordinates of D, the maximum point of the curve.

Answer D=(............ Yeerannaeas ) [2]

Jurongville Secondary School 4E5N PRELIM / 4052_01 /2024 [Turn Over
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13 Study the pattern of numbers below.
1 4 9 a
-3 1| 8 S | 27 9 | 64 b | ¢
Figure 1 Figure 2 Figure 3 Figure4 ......... Figure n
Find the values of a, band c if n = 6.
Answer a=...... b=......... C=.......[3]
14 Given the coordinates of two points Aand B are (13,—5)and (9,2) respectively and
m
point C is such that AC = [21} , find
@ |48
ANSWEN ..o [2]
(b) the value of m if A, B and C are collinear.
ANSWEN ..o [2]

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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15 The shaded figure is made of four equal sectors with centre O.
ABCD is a square with sides 10 cm.
Calculate the area of the shaded figure.
10
ANSWEE .o, [3]
16 Solve the simultaneous equations.
4x—-y-16=0
3 X+ 1 y=0.25
4 2
Answer X=............ Y [3]
Jurongville Secondary School 4E5N PRELIM / 4052_01 /2024 [Turn Over
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17 The kinetic energy, E Joules, of an object is directly proportional to (v+0.5)?, where v is the
velocity in m/s.

Given that the difference between the values of E when v =10and when v =13 is 1296 Joules,
express E in terms of v and hence, find the value of E when v =20.

ANSWEE e [3]

18 The diameter of a motorcycle wheel is 52.9 cm.

When the motorcycle travels at a constant speed of 90 km/h, find the number of revolutions
made by the wheel per minute, giving your answer to the nearest whole number.

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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19 A map is drawn to a scale of 1 : 300 000.

(@) The length of a bridge measures 5.2 km.

Calculate the length of the bridge on the map in centimetres.

ANSWEN .. i, cm [1]
(b)  The area of a forest measures 7.5 cm? on the map.
Find the actual area of the forest in square kilometres.
ANSWET ..o, km? [2]
Jurongville Secondary School 4E5N PRELIM / 4052_01 /2024 [Turn Over
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20 The masses, in kilograms, of bags of tomatoes in a shipment are shown in the
stem-and-leaf diagram below.

Stem | Leaf

18 247

19 0257889

20 125666799

21 35557889
|

Key: 18 | 2 represents 18.2 kg

(@) Find the number of bags of tomatoes in the shipment.

(b)  The data above can be represented by a box-and-whisker diagram as shown below.

Given that the mass of the lightest bag is 18.2 kg, find the value of
p,qandr.

Answer p=......... yd= .

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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(@)

(b)

15

3t-1
2t+5

Solve the equation 2 — =1.

ANSWEr ......ooovveeiiii...

(i) Factorise completely 27n® —3n .

ANSWEr .........ooooiiiil.

(i) Explain why 27n® —3n is divisible by 2 for any integer value of n.

Jurongville Secondary School
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22 6

10

B

In the diagram, ZACB = ZADE .
(@) Explain why triangles ABC and AED are similar.

...................................................................................................... [2]
(b) Given also that AE=6 cm, AD =10 cmand DB =4 cm, calculate
() CE,
ANSWEE ..., [2]
(i) Area of triangle ABC
Area of triangle AED
ANSWELN .., [1]

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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23 The diagram shows a grid of squares.

SIQ|lU|A|RI|E

A button is first placed on square U.

A fair 6-sided die is then thrown.

If 1, 2, 3 or 4 is thrown, the button is moved one square to the left.

If 5 or 6 is thrown, the button is moved two squares to the right.

The button cannot move off the grid.

If a move cannot be made according to the rules, the button remains unmoved.

(a) The die is thrown twice and the button is moved accordingly.
Find the probability that the button finishes at
@M S
ANSWEE ..o, [1]
i) A
ANSWEN .., [2]
(b) If the die is thrown thrice and the button is moved accordingly, find the probability

that the button returns back to its original position.

Jurongville Secondary School 4E5N PRELIM / 4052_01 /2024 [Turn Over
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24 A train travels at a constant speed of 40 m/s for 50 seconds.
It then slows down at a constant rate until it comes at rest in 20 seconds.

(@) On the axes, draw the speed-time graph for the journey.

Answer Speed (m/s)

40

30

20

10

» Time (s)

O 10 20 30 40 50 60 70 80
[1]

(b) Calculate the distance travelled by the train during the first 60 seconds.

ANSWEL

Jurongville Secondary School 4E5N PRELIM /4052 _01 /2024
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25 The table below shows the number of cups of Banana and Mango-flavoured smoothies, sold at
three different shops in November and December.

Selling Price November December
$) Banana Mango Banana Mango
Shop A 3.50 270 380 330 455
Shop B 4.20 150 230 195 310
Shop C 4.00 260 250 220 290

The information for the selling price of the smoothies in the three shops can be represented by
the matrix P=(3.5 4.2 4).

The information for the number of cups of smoothies sold in November can be represented by
270 380

the matrix N=| 150 230 |{.
260 250

(@) Write down a 3x 2 matrix D to represent the number of cups of smoothies sold
in December.
Answer D= .. ... [1]

(b) Giventhat X=N+D and Y =PX, evaluate Y and explain what the elements in Y
represent.

(©) Write down a matrix Z such that its product with Y gives the total amount of sales
for the three shops. Hence, evaluate the product by matrix multiplication.

Answer Z= ... ..., [2]

Jurongville Secondary School 4E5N PRELIM / 4052_01 /2024 [Turn Over
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26 N

42

Q

The diagram below shows a field, PQRS.

P, Q, R and S are on level ground such that R is due east of Q.
The bearing of S from P is 105°.

QS is a straight path across the field.
PQ=42m,PS=48m, QR =35m.

Calculate the area of the field PQRS.

End of Paper

Jurongville Secondary School 4E5N PRELIM /4052 _01/2024
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2
Mathematical Formulae

n
Compound interest Total amount = P(l + ﬁj
Mensuration Curved Surface area of a cone = zrl

Surface area of a sphere = 4zr?

Volume of a cone = %mzh
_4 s
Volume of a sphere = §7zr

Area of triangle ABC = %absin C
Arc length = ré@ , where @ is in radians
Sector area = %rza, where @ is in radians

a b c

Trigonometry sin A B sin B B sinC

a’=b?+c?>—-2bccos A

.. fx
Statistics Mean = Z

2 2
Standard deviation = fo — fo
2t Xt

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024



28xy° | 7x%y

1 Simpli IXy
(@) Simplity =2 =+=03

ANSWEL oo

(b) Giventhat 2Y =4""" 44" 14" 1 4" find the value of y.

ANSWEr V= ...

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024 [Turn Over



(c) Itisgiventhat c= X

(i)

‘_a

x> +b

Find the value of ¢ when a=-1,b=5and x =-3.

Answer ¢ =

(if) Rearrange the formula to make x the subject.

Jurongville Secondary School
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(d) (i) Solve the equation

(i)  Hence, find the value of awhen

1-z z-1

Answer z=

— 1 =2
1-2a 2a-1

Answer a =

Jurongville Secondary School

4E5N PRELIM /4052_02 / 2024

[Turn Over



6

2 (@) Elly played a computer game 500 times and won 370 of these games.
She then won the next x games and lost none.
She has now won 75% of the games that she has played.

Find the value x.

ANSWEN X = ..o,

(b) Grade A coffee costs $48 per kilogram.
Grade B coffee costs $32 per kilogram.

Alen mixes Grade A coffee with Grade B coffee in the ratio 3 : 2 to obtain a mixture.

He then sells the mixture at $45 per kilogram.

Calculate the percentage gain on the cost price.

ANSWEE oo

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(¢) Raju has a hard disk with a memory space of 2.4 terabytes.
(1 terabyte = 10'2 bytes)

(i)  2.4x10% can be written as k billion.

Find the value of k.

Answer k= [1]

(i) If the size of a one-minute video is 50 megabytes, how many 2-hour full length
movie videos can be stored in Raju’s hard disk?
(1 megabyte = 10° bytes)

Answer ............... movies [1]

(d) Acarisselling at $13 500.

Ms Tan bought it at a hire purchase price, with a deposit of $500 and monthly
instalment of $243.75 for 5 years at a flat rate of r% per year.

Calculate the interest rate, r.

Answer [3]

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024 [Turn Over
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Package A Package B

The diagrams show two ways of packing four identical spherical balls.
The radius of each ball is 3 cm.

Package A is a closed cuboid with a square base.

Each ball touches the top, bottom and the two sides of the cuboid.

Each ball also touches two other balls.

Package B is a closed cylinder.

Each ball touches the side of the cylinder.

Two balls touch the ends of cylinder while the two inner balls touch two other balls.

For both packages, the material used is of negligible thickness.

(@) Write down the dimensions of the cuboid.

Answer Length=....................... cm
Breadth=....................... cm
Height=....................... cm [1]

(b) Calculate the total volume of the four balls.

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(c) Jasmine claims that the volume of empty space in package A is more than that in
package B.

Do you agree with her?
Show your working clearly.

Answer

[3]

(d) Jasmine intends to wrap Package B with wrapping paper.
She estimates that the amount of wrapping paper she needs will be at least 20% more
than the total external surface area of the package.

Calculate the minimum amount of wrapping paper required.
Give your answer to the nearest square centimetres.

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024 [Turn Over
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4 Inthe diagram, ACDB is a semicircle with diameter 15 cm and centre O.
ABE is a sector with centre A.
BD is 9 cm.

15cm

(a) Prove that angle BAD = 0.6435 radians, correct to 4 decimal places.
Give a reason for each statement you make.

Answer

[2]

(b) Calculate arc length BE.

ANSWEN o cm [1]

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(c) Calculate angle AOD, giving your answer in radians.

(d) Calculate the area of the shaded region BDE.
Show your working clearly.

Jurongville Secondary School
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5 (a) A Residents’ Committee (RC) records the monthly phone bills of 100 families in Jurong
North District.

The distribution of the monthly phone bills is represented by a cumulative frequency

curve below.
A
100 //
A
80
oy
o
;.)_ 60
‘®
=
s
>
e
5
O
40
20 !

0 5 10 15 20 25 30
Monthly phone bills ($t)
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(i) Complete the following grouped frequency table for the monthly phone bills, $t,

of Jurong North District.

Monthly phone bills ($t) | Frequency
0<t<10 38
10<¢<20
20 <t <30 9
(i) Calculate an estimate of the mean.
Answer $

(iii) Calculate an estimate of the standard deviation.

Answer $

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(iv)  Find the interquartile range of the distribution.

Is there any difference between using standard deviation and interquartile range to
estimate the spread of the monthly phone bills in Jurong North district?

Explain.
Answer The interquartile range is ..........c.ovii e

(v) It is recorded that another district, known as Clementine district, has a median
monthly phone bill of $17.

The Chairman of the RC in Clementine district claims that his residents spend less
on average monthly phone bills as compared to residents in Jurong North district.

Explain if his claim is justified.
05T P

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(b) Inacommunity event, cash vouchers are given as lucky draw prizes to the selected 100

families in Jurong North di

strict.

The table below shows the information about the number of families with senior citizens

in Jurong North district.

Each family has at most one senior citizen who belongs to either the Pioneer or Merdeka

generation.
Number of families with senior citizens
Pioneer Generation | Merdeka Generation
Stay alone 30 25
Stay with dependents 5 6

(i)  One family is selected at random from Jurong North District.

Find the probability that this family has no senior citizen.

(i) Two families are selected at random from Jurong North District.

Find the probability that both families have senior citizens who belong to the

Merdeka Generation.

(iti) Both families have senior citizens who belong to the Pioneer Generation, but one

of them stay alone.

ANSWEE oot (2]

Jurongville Secondary School

4E5N PRELIM /4052_02 / 2024 [Turn Over



(b)

(©)

(d)

(€)
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Complete the table of value for y= ﬁ+ X-9.
X

Give your answer correct to one decimal place.

X

2 2.3

2.6

3

4

5 6

y

5 3.7

2.8

2

1

0.8 1

On the grid opposite, draw the graph of y= ﬁ+ x—9,for2<x<8.
X

Use your graph to find the range of values of x for which

Answer ......

ﬁ+x3101.
X 2

On the same grid, draw a tangent and find the gradient of the curve at (4, 1).

(i)

ANSWEN oo

On the same grid, draw the graph of y :%x+1 for 2<x<8.

ANSWEN oo

(i)  Write down the x-coordinate of the point where this line intersects the curve.

Answer x=

(iii) This value of x has a solution of the equation Ax® +Bx+48=0.

Find the value of A and the value B.

Jurongville Secondary School

Answer A=
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In the diagram, O is the centre of the circle ABCDE. DE is parallel to CA,
TA and TD are tangents to the circle at A and D respectively.
AC is perpendicular to BD and £ACD = 54°.

Show that triangle ABF and triangle ADF are congruent.
Give a reason for each statement you make.

()

Answer

[2]

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(b) By stating your reasons clearly, find

(i) angle CAD,

ANSWEE oo, °[1]

(i) angle AOD,

ANSWEE oo, °[1]
(iii) angle CAE,

ANSWEN o, °[2]
(iv) angle BAT,

ANSWEN oo, °[1]
(v) angle ATD.

ANSWEN oo, °[1]

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024 [Turn Over
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57 58 59 60 61 62 6

['S]

64

The numbers 1 to 64 are arranged in a grid as shown.

A rhombus is placed in various positions on the grids to enclose five of the numbers.
Two possible positions of the rhombus are shown above.

(i)  Arhombus is placed such that the number at the centre is 19.

Find the sum of the five numbers in the rhombus.

(if) Itis given that the number in the centre of one rhombus is y.

Find and simplify an expression, in terms of y, for the sum of five numbers.

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024
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(i) Itis given that the sum of the five numbers in another rhombus is 145.

Find the number at the top of this rhombus.

ANSWEL et [1]

(b) The table below shows a flooring consisting of square tiles measuring 1 m? each.
Each day similar tiles are added to the previous pattern.

!
5[]

Number of days Day 1 Day 2 Day 3
Area added (m?) 1 5 9
Length, /(m) 1 3 5
Breadth, b (m) 1 2 3

(i)  Find an expression, in terms of n, for the area added on Day n.

(if)  Find the area added on Day 20.

ANSWET ..o m? [1]

Jurongville Secondary School 4E5N PRELIM / 4052_02 / 2024 [Turn Over
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(iii) Explain why the area added is always odd.

(iv) Find an expression for the total area of the flooring in the form of an®+bn, on
Day n.

ANSWET .o (2]

(v) Determine if a total area of 780 m? of flooring can be completed in 3 weeks.

Jurongville Secondary School 4E5N PRELIM /4052_02 / 2024 [Turn Over
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[Turn over for Question 9]
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The Open Electricity Market is an initiative by the Energy Market Authority (EMA) of
Singapore that allows households to enjoy more choices and flexibility when buying
electricity.

Mr Simon and his family live in a bungalow.

Their average monthly electricity consumption is 2000 kWh.

Mr Simon will be using his OABC credit card to pay for his monthly electricity bill.

He would also like to receive a paper bill each month instead of an electronic one.

As Mr Simon will be migrating to London, he intends to terminate his electricity supply at the
end of 8 months, on 30 August 2024.

Based on the above information, Mr Simon has identified three retailers that he can choose

from for his electricity supply from 1 January 2024 to 30 August 2024.
The minimum contract period is 1 year.

List of Electricity Retailer

Jurongville Secondary School

Alpha Switch Best Electric Chew Watt
a) Base Price | 20% off regulated | 23.80 cents/kWh 23.35 cents/kWh
tariff, with GST
(see table below)
b) Sign-up One-time $200 Nil One-time $150 Cash
Incentives Cash rebate and rebate
3% monthly
rebates for OABC
credit card holder
c) Early Nil ET.C. = E.T.C. = Termination
Termination AxBxCx15% Rate > remaining
Charge months
(E.T.C) A = Average monthly o
(if minimum electricity consumption | Termination Rate per
contract period B = Base Price month:
is not met) C = Number of months | Terrace - $30
remaining or part thereof | Semi-D - $45
Bungalow - $60
d) Cost of $0.60 per bill $1.14 per bill $0.75 per bill
Paper Bill
Estimate of Quarterly Household Regulated Tariffs in 2024
Without GST With GST
(cents/kWh) per month (cents/kWh) per month
January 2024 — March 2024 29.89
April 2024 — June 2024 29.79
July 2024 — September 2024 29.88

(@) In 2024, GST will be chargeable at 9%.

Complete the table above. [1]

4E5N PRELIM /4052_02 / 2024



(b)

25

Suggest the cheapest retailer for Mr Simon’s electricity bill for the period of
1 January 2024 to 30 August 2024.
Justify your decision and show your method clearly.

~ End of paper ~
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