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Mathematical Formulae

Compound interest

"
Total amount = P| 1+ L
100

Mensuration
Curved surface area of a cone = wrl

Surface area of a sphere = 4z r*

Volume of a cone = %ﬂ' r2h
4 3
Volume of a sphere = 3 Tr

Area of tnangle ABC = %a bsinC

Arc length = 8 , where € is in radians
Sector area = 1,29 ,where @ is in radians
Trigonomelry

a _ b
sind sinB smC

a?=b*+c*-2bccos A

Statistics

2
Standard deviation = \[sz ; — (szf X
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3
Answer all the questions.

1 The length of a court is 0.028 km and the width of the court is 16 m. Express the ratio of the
length to the width of the court in its simplest form.

Answer .t o [1]

2 Given that 0 < x <180, find the possible values of x for sin x° =0.985_
Give your answers correct to 1 decimal place.

Answerx=._............ O eiirinnnnns, [2]

4
a
3 (a) Simplify (10 3b)7 , leaving your answer in positive index form.
a

1
+—z

(b) Giventhat 2* =3, 2" =7 and 2° = 295 , use the laws of indices to find the value of 2 2",
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4 A group of students won $226 in a competition and shared the amount equally, leaving $4
leftover. Competing for a second time, the same group of students won $296. They shared the
$296 along with the $4 left over from the first competition equally, with no amount remaining.

Assuming that each student received a whole number of dollars in both distributions, find the
greatest possible number of students in the group.

Answer ... students [2]

5 (a) On 6 June 2020, Elijah invested some money in a bank which pays a simple interest at a
rate of 3.5% per annum. He received a total interest of $680.40 on 6 June 2023.

Find the amount of money Elijah invested in the bank.

(b) Freddy invested $8000 in another bank that paid compound interest at a rate of 1.75% per
annum, compounded quarterly.

Find the total amount Freddy received at the end of 5 years. Give your answer correct to the
nearest cent.
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6
Ja Y4 ¥
5 / > X 7 » X 7] » X
Diagram 1 Diagram 2 Diagram 3
Ya Ya
0 j » X O > X
Diagram 4 Diagram 5
From the diagrams above, select one of them which best illustrates each of the following
statements.
@ y=dnx’.
(b) The cost of a project $y is a linear function of x, where x is the number of man-hours required
to complete the project. The project has a fixed cost of $100.
(¢) Anobject is travelling at a constant speed towards a fixed point O. The distance y (in metres)
represents how far the object is from point O at time x (in minutes).
Answer (a) Diagram .............................. [1]
(b) Diagram ...................oeeenil L. 1]
(c)Diagram ...............oooieeiin . [1]
. . . 4—-x 2
7  Write as a single fraction in its simplest form —— ———
x+2 3-x
ARSWEF ..ot 2]
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8§ The table shows the distribution of the weights of 40 students.

Weight M<W<50 | 50<W<60 | 60<W<70 | 70<W <80 | 80<W <90
(Wkg)
Frequency 6 g a 11 3

(a) Find the value of a.

ARSWera = ....ccooviiiiiiiiiiiiinenes [1]
(b) Calculate an estimate for
(i) the mean weight of the students,
ANSWEE oo kg (1]
(i) the standard deviation of the weights.
ARSWEF . ooiiiiiiiiieiinaaanes kg [1]

(¢) An error in the weighing machine caused the students’ weights 1o be recorded 2 kg more
than their actual values.

Explain how the mean and standard deviation will change after the error is rectified.

.........................................................................................................

.........................................................................................................
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9  Andy bought a limited-edition watch from an online website based in Thailand for 10 460 baht.
Andy also paid $15 in Singapore dollars for shipping and GST of 9% on the cost of the watch.
The exchange rate between Thai baht (B) and Singapore dollars (S$) was B100=S$P.
Andy spent a total of $436 in Singapore dollars.
Find the value of P, giving your answer correct to 3 significant figures.

10 The gradient of the line joining the points (—-3 +2a, 7) and (a+ 1,2) is —% . Find the value of a.

Answera=................cccoeeiiiivvranenn [2]

11 Given that az_%+b%=0’ find the value of ab .

Answerab =............cccccviiiiiniinnnnn. [2]
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12 Factorise completely 4mn—16n" —4m*n+64n’.

13 A bag contains 4 black coins, 7 red coins and 11 white coins. Two coins are drawn from the bag
at random, one after another without replacement.

(a) Find the probability that a white coin will be chosen on the second draw.

ARSWEF .ot 1]

(b) x yellow coins are added to the bag. The probability of picking a black coin in both draws

1s gla . Find the value of x.

ARSWEF X = oooereiieeeeenenneneesnenesnerennne 3]
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14 A number of regular n-sided polygons are placed together in a ring to form a regular N-sided
polygon as shown in the diagram below.

Regular n-sided
«— bolygon

/

N-sided
polygon

(a) Show that N =—2".

n—4
Answer

(3]

(b) Hence, explain why a regular octagon cannot be formed by placing smaller n-sided regular
polygons in a ring.

Answer

(2]
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15 (a) Express x° +5x+7 in the form (x+a) +b.

(b) Hence, explain why the expression will never be negative.
Answer

.........................................................................................................

.........................................................................................................

16 A company presented their 2023 financial report in this graph.

4
—
g 601
S
=
=
o
8
R
&
S 201
=B

Jan to Jun Jul to Dec

State one aspect of the graph that may be misleading and explain how they may lead to a
misinterpretation.

Answer

.........................................................................................................

.........................................................................................................
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17 &={integerx: 0<x<12}
A ={prime numbers}
B ={numbers that have at least 2 distinct factors)

(a) Explain why A is a proper subset of B without listing down the elements.

Answer

.........................................................................................................

.........................................................................................................

(b) Draw a Venn diagram and list down the elements to illustrate the above information.

Answer

£

[2]
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18 The diagram shows a triangle AGD with the points C and B lying on 4D and points E and F lying
on GD.
D
C E
B > F
A »- G

It is given that CE//BF//AG , BF = 2CE and 4G =3CE.
(a) Show that triangle DCE is similar to triangle DBF.

Answer

(2]

(b) Given that the area of trapezium BFEC = 15 cm?®, find the area of trapezium AGFB.
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19 Sketch the graph of y =(2+x)(x—6) on the axes below. Indicate clearly the values where the
graph crosses the axes and write down the equation of the line of symmetry.

y F 3
> x
Answer line of symmetry: ....................... [3]
20 Itis given thaty is inversely proportional to the square root of x.
Find the percentage change in x when the value of y decreases by 50%.
ARSWer ... [2]
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21 The table shows the prices of movie tickets categorised by different days of the week and the
various age groups.

Monday to Friday Saturday and
Thursday Sunday
Chiid $6.00 $8.50 $9.00
Adult $7.00 $10.00 $12.50
Senior Citizen $6.50 $9.00 $10.00

(a) Write down a 3x3 matrix P to represent the above information.

(b) ) The Ng family comprises a child, two aduits and a senior citizen while the Tan
family comprises three children and two adults. Represent this information as a
2x3 matrix Q.

(i) Evaluate QP and explain what the elements represent.

Answer

......................................................................................................
......................................................................................................
......................................................................................................

......................................................................................................
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22 Sam’s daily moming routine involves getting breakfast before going to work. He travels by car.
On a particular day, Sam leaves home at 8:00 am and arrives at the breakfast place at 8:15 am.
He leaves the breakfast place at 8:30 am. He arrives at his office at 9:00 am. Sam’s average speed
for the whole journey is 42 km/h.
His average speed from home to the breakfast place is 10 km/h faster than his average speed
from the breakfast place to the office.
Find the distance between the breakfast place and Sam’s office.
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23 Three points 4, B and C lie on a horizontal ground are such that 4B =24 mand BC=53m.
Point B is due north of C. The bearing of 4 from B is 122°.

North,
B 24m
A
S3m
C
(a) Find the distance AC.
ARSWEF .o e m [2]
(b) Find the bearing of C from 4.
ARSWEE oo ° [31
(¢) Find the area of the triangular plot ABC.
ARSWEF oo eeeeer e m? [2]
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24 The first four terms in a sequence of numbers are

3+k1+k-1+k -3+k,...
where £ is a constant.

(a) Find an expression in terms of # and &, for the nth term in this sequence.

Answer (..o [1]
{(b) State two conditions on & such that 39 is a term of the sequence.

Answer

(2]
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25 The diagram below shows an indoor adventure park in the shape of a trapezoidal prism with a
square base ABCD. The indoor adventure park is positioned on horizontal ground and the walls
ADHE and BCGF are slanted.

120 m

The top of the prism, EFGH, is the ceiling of the adventure park which is also horizontal. EFGH
is a square and the centre of EFGH lies vertically above the centre of ABCD.
AB=120m, AE=BF =CG=DH =10 m and ZABF =60°.

(a) Find the area of 4BFE.
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(b) The owner of the indoor park wants to build a flying fox feature from point H to point B.
The angle of depression from point H to point B must not exceed 5°, in order to meet the

safety requirements. Explain, with mathematical working, whether the flying fox feature
can be built.

Answer

3]
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26 In the diagram below, PORST is a trapezium made up of a parallelogram PORS and an isosceles

triangle PST where PT = PS . Itis given that RS =a,RO=b and SR=5T .

B Q

A
=~

(a) Show that OS = PT.

Answer

2]
(b) Hence or otherwise, prove that the trapezium is made up of three isosceles triangles PST.

Answer

(3]

End of Paper
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Mathematical Formulae

Compound interest

]
Total amount= P (1 + l_)
100

Mensuration

Curved surface area of a cone = 77l

Surface area of a sphere = 47 r”

Volume of a cone = El,’-ff ¥t h
4 s
Volume of a sphere = 3 T

Area of tnangle ABC = %a bsinC
Arc length= r &  where 0 is inradian

1 . )
Sector arca = 3 r’9 ,where € isinradian

Trigonometry
a b _ ¢
sind smB sinC

at = b? +c2—2bccos A

Statistics

Tfix
Mean='i

f
=5

Standard deviation =

I A\
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1 (a) The table shows the total electricity consumption in Singapore over three years.

Year 2020 2021 2022
Total Electricity

Consumption in Gigawatt 50779 53 483 54 884
Hours (GWh)

() Tn 2021, the electricity consumed by households took up 15.5% of the total
electricity consumption. Calculate the amount of electricity consumed by
households in 2021, correct to two significant figures.

ARSWer ..o GWh [1]

(i) Calculate the percentage increase in the total electricity consumption from 2020 to
2022.

ARSWEF .. i % [2]

(ili) Express the 2020 electricity consumption in kilowatt hours (kWh), leaving your
answer in standard form, correct to two significant figures.
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(b) A microprocessor is in the shape of a cube where the sides are 5 mm in length.

(  Find the maximum number of microprocessors that can be placed into a container
with dimensions 10 cm by 2 cm by 8 cm.

Answer .......coooiiiiiiiii (2]

(ii) A model of the microprocessor was made to a scale of 10 : 1. Given that the surface
area of microprocessor is 150 mm?, find the surface area of the model
MICTOPIOCESSOr In square centimetres.

ANSWEr .. oo em? [2]
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(a) Solve 2x—7=3(1-3x).

(b) Solve the inequalities 7x-1<13 and %1 >-2(x-2).

ARSWEF oo [3]

2
(c) Rearrange the formula y = x7 +25 to make x the subject.
x
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(d) Solve the equation ==~ —3= —L
1-x 2x-3

Give your solutions correct to two decimal places.
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3 The diagram shows two open containers, a right cylinder and an inverted frustum. The right
cylinder has a base radius of 10 cm and a height of 20 cm. The frustum is formed by cutting a
smaller cone off the bottom of a larger cone. The smaller cone that was cut off has a height of
4 cm. The larger cone has a base radius of 15 cm and a height of 12 cm.

Three identical spherical marbles, each of radius 3 cm, are placed into the cylindrical container
and water is poured in to a depth of A cm.

-~ ; 10 cm3/
\__/ 15¢cm

4120 cm
12 cm
4 cm $ \\/'
(a) Find the volume of each marble, leaving your answer in terms of 7.
ARSWEF .o, cm® [1]
(b) Find the volume of the frustum, leaving your answer in terms of .
ANSWET oo aninieneennanes cm® [3]
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(c) All the water from the cylinder, without the marbles, is then poured into the empty
frustum, filling it completely without any overflow.

Find the value of A, correct to two decimal places.

Answerh= ..., [3]

(d) The exterior surface area of each container is painted.
Find the total area painted.

ABSWEF .ot cm® {6]
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(a) 12 students from class 4 took a Mathematics test.
The table below shows the test marks of the students. However, two of the students’
marks are covered with ink. '

40 95 84 47 63
52 63 55 52 61 1

Given that the box-and-whisker plot below shows the distribution of the results,

(@)
explain why the information may not be sufficient to find the missing marks of
the two students.
é
|
40 50 60 70 80 90 100
Mathematics Test Marks
Answer

................................................................................................
................................................................................................

.............................................................................................

(i) Given further that the modal mark is 63, find the two missing marks.
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(iii) 12 students from class B also took the same Mathematics test. The distribution of
their test marks is shown on the cumulative frequency graph.

12;
5ig
g / :
op s :
)
g.

I

=
=
Z A

0 20 40 60 80 100
Mathematics Test

Make a comment comparing the averages and a comment comparing the
distribution of the Mathematics Test marks between the two classes.

Use figures to support your answers.

Answer

................................................................................................
................................................................................................

................................................................................................

(b) Alice rolled a six-sided die, X, 100 times. Bala rolled another six-sided die, ¥, 80 times.
The number of times they each obtained a ‘6’ is recorded in the table.

Die Number of rolls Number of times ‘6° is obtained
X 100 16
Y 80 18

(i)  Find the probability of rolling a ‘6’ by Alice and Bala respectively.
Answer P(obtaining a ‘6” by Alice) = ............ [1]

P(obtaining a ‘6’ by Bala) =............ [1]
(i) One of the dice is biased. Using your answers in (b)(i), determine which die, X or

¥, is likely to be the unbiased 6-sided die. Explain your answer.
Answer

................................................................................................
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2
5 (a) Complete the table of values for y=— - 2x .
X

Values are given to one decimal place where appropriate.

| x -3 -2 1 | 05 [ 04 | 05 1 2 3
¥ 4.5 4 9 133 7 0 -3.5 -5.8
[1]
(b) On the grid opposite, draw the graph of y = -23 —2x for -3<x<3. (3]
x
(¢©) (i) Onthe same grid, draw the graph of y+x = 6 for 3<x<3.
[1]

(ii) Write down the x-coordinates of the points where the line intersects the curve.

Answerx=........cccoens

(iii) These values of x are solutions of the equation X+ A +B=0.

Find the value of 4 and of B.

......

Answer A = ...
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A, B, C and D are poinis on the circle with centre O and radius 5 cm.

AE is a tangent to the circle at A and OF is a straight line that passes through C.
Angle OEA = 28° and CD =5 cm.

(a) Find, giving a reason for each step of your working,
(i) angle OAD,

Answer Angle OAD =
(ii) angle ABC.

Answer Angle ABC=.................. ¢ [21
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(b) Find the area of the shaded region.
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(a) A4, B, C and D are four points such that the coordinates of A and C are (4,2) and

— -9 — 24
10,-34 tively. AB= d AD= .
(10,-34) respectively [_12] an (_12)

(i) Find the coordinates of B.

Answer (............... s eeereeeennns ) 1]

(ii) Find IA_BH .

Answer ’:E| e units [1]

. . ) — ==
It is given that £ is a point on BD such that BE = 3 BD.

(iii) Show that 4, C and E are collinear.
Answer

[4]
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(b) 4 isthe point (2,6), B is the point (—4,-2) and C is the point (6,—-2) . A line L passes
through point C and is parallel to 4B.

(i) Find the equation of line L.

Answer ..o [2]
Point D lies on line L such that AD// BC .
(ii) Find the coordinates of point D.
Answer D ( ........ ey e ) [2]
(iif) Show that 4BCD is a rhombus.
Answer
[2]
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(a) The figure shows the first three figures of a sequence formed by sticks of the same size.

. |
] N |
1 NN |

Figure 1 Figure 2 Figure 3

The number of small squares formed in each of the figures is recorded in the table.

@)

(ii)

(i)

Figure Number Number of Squares
1 (1+1)° -1
2 (2+1Y' -1
3 (3+1)" -1

Find the number of small squares formed in Figure 5.

Explain why the sum of the number of squares in two consecutive figures is always
odd.

Answer

...................................................................................................
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(b) The table below shows the n™ terms of 4 sequences.

Sequence number 7 term
1 4n+3
2 n+1
3 14n
4 8n—1

For each sequence, are the numbers in the sequence always multiples of 7, sometimes
multiples of 7 or never multiples of 77

Write down the letter ‘A’ ‘S’ or ‘N’ to represent your answer,
A Always multiples of 7
S Sometimes multiples of 7
N Never multiples of 7

Answer

Sequence 1

..............................

Sequence 2

..............................

Sequence 3

..............................

Sequenced .............ocoiiil. [2]
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9 Sam is a 40-year-old man who earns a gross salary of $8000 a month. He is a Singaporean and
an employee of a Singapore firm. Sam 1s required to put a certain percentage of his monthly
gross salary into his Central Provident Fund (CPF) account.

CPF is a mandatory (social security) savings scheme funded by contributions from employers
and employees. The table below shows the CPF contribution rates by employers and employees.

CPF Contribution Rates from 1 January 2024
Employee’s age (Monthly gross salary > $§750)
(Years) Total By Employer By Employee
(% of gross salary) | (% of gross salary) | (% of gross salary)
55 and below 37 17 20
Above 55 to 60 31 15 16
Above 60 to 65 22 11.5 10.5
Above 65 to 70 16.5 9 7.5
Above 70 12.5 75 5

(a) Find the amount of money Sam’s employer must contribute to his CPF monthly.

Answer $. ..o (11

Sam wants to plan his monthly savings and has tabulated his monthly expenditure as shown in
the table. He hopes to save at least 20% of his salary each month after CPF deductions.

Expenditure Amount ($)
Food and Grocenes 820
Transportation 90
Insurance and Healthcare 1000
Phone and Internet Subscriptions 80
Utilities 300
Housing Loan 1000
Leisu;e and Entertainment . 1580
{(movies, sports, books subscription fees, dining etc)
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(b) Determine whether Sam is able to achieve his saving goals by clearly showing your
calculations.

...............................................................................................................
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(c) After a year of saving, Sam decides to invest $15 000 of his savings for a period of
5 years. He comes up with 2 investment plans.

Plan A
Sam can invest his money in a 5-year savings bond at the beginning of 2025. The interest
rate for the 5-year term is shown in the table. The savings bond compounds annually.

Year from issue date 1 2 3 4 5
Interest per year % 3.19 3.19 3.20 3.28 331
Plan B

Sam can invest his money at the beginning of 2025 into an insurance company’s fixed
deposit account for a period of 5 years, compounded yearly. The interest rate is fixed over
the duration of the investment and is determined by the year of issuance.

For example: If Sam had invested his money in 2020, over a period of 5 years, his
investment plan would be at an interest of 4.3% compounded yearly over the period of 5

years.

However, the interest rate for 2025 is not yet available. Sam finds the information about
the interest rates offered by the insurance company for the last 5 years.

Yearly Interest Rate of 5-year term Deposit

25
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Determine which plan Sam should choose.

Justify the decision you make and show your calculations clearly.

...............................................................................................................
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3
Answer all the questions.

1 The length of a court is 0.028 km and the width of the court is 16 m. Express the ratio of the
length to the width of the court in its simplest form.

28:16
7:4

Answer ... e (1

2 Given that 0 < x <180, find the possible values of x for sinx®=0985.
Give your answers correct to 1 decimal place.

sinx®=0.985
x=sin"" 0.985 or 180 sin™' 0.985
=80.10r99.9

Answerx= ... [P U 2]

T—navvm
16a8" °
TE»@% ~ 642

10°87  Ha'd

3 (a) Simplify leaving your answer in positive index form.

R4
5p*
ARSWEF .ieeee 2]
—ytz
(b) Giventhat 2*=3, 27 =7 and 2 = NW , use the laws of indices to find the value of 2T,
meluiwu.n - AMu Vw +N.< XAN.‘ an
Law of indices:
1: ?J._ =g™

2 g™ xg" =a™" to award M1 if student

3.q" +¢" =a™" show understanding of
1

4 a° Hf\m

gither law of indices

2024 Prelitninary Bxam/CCHMS/Secondary 4/Mathematics/4052/01 [Turn over

4

4 A group of students won $226 in a competition and shared the amount equally, leaving $4

leftover, Competing for a second time, the same group of students won $296. They shared the
$296 along with the $4 left over from the first competition equally, with no amount Temaining.

Assuming that each student received a whole number of dollars in both distributions, find the
greatest possible number of students in the group.

222 300
2 111 150
3 37 50

HCF is 6. There are 6 students.

Answer ......ooooeiiiiinl .....3tudents [2]

5 {a)} On 6 June 2020, Elijah invested some money in a bank which pays a simple interest at a

rate of 3.5% per annum. He received a total interest of $680.40 on 6 June 2023.
Find the amount of money Elijah invested in the bank.

Amount of interest eamn per year = $680.40+3
=$226.80

Amount of money invested = _%m = $226.80
= $6480

Answer $.. v . [2]

(b) Freddy invested $8000 in another bank that paid cormpound interest at a rate of 1.75% per
annum, compounded guarterly.

Find the total amount Freddy received at the end of 5 years. Give your answer correct to the
nearest cent.

100
=$8729 87 (nearest cent)

Sxd
Total ﬁcﬁumgom_ +Eu

Answer$.............. e veervenene 21
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9  Andy bought a limited-edition waich from an online website based in Thailand for 10 460 baht.

Andy also paid $15 in Singapore dollars for shipping and GST of 9% on the cost of the watch.
The exchange rate between Thai baht (B) and Singapore dollars (S$) was B100=S$P.

Andy spent a total of $436 in Singapore dollars.

Find the value of P, giving your answer correct to 3 significant figures.

Cost of watch in Singapore dollars {(without GS8T) = _waowc xP
=104.6P
Cost of watch in Singapore dollars (with GST) =1.09x104.6P
=114.014P
114.014P+15 =436
P=368(3sh)
Answer P=....oiiiiiii [3]
10 The gradient of the line joining the points (~3+24,7) and {a+1,2} is |w . Find the value of a.
2-7
dient =
gradien n+ﬁlﬁ|u+ unv
_ -5
—-a-+4
. . 2
Given gradient =3
-5 2
—a+4 3
~15=-2(-u+4)
7
g=—=
2
ARSWEF A= ooeeeeivirivensineeenem s [2]
. , ba 9
11 Given that a |I&I+w1~ﬂc. find the value of ab .
, ba 9
gty =
b &
3y 9
P2 hlw+luc
a'=2e| o |t
2
-
b
nlwuo
b
3
a==
b
ab=3
Answerab=........ et o {21
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8
12 Factorise completely 4mn—16n" —4m’n +64n" .

4mn—16n" —dm’n+ 64n° = An{m—4n)--4n T__N Lmapv
= 4n(m—4an)—4n(m—4n)(m +4n)
ﬂ#aﬁslazwﬁliihau

ARSWEF (.o s [ 3]

13 A bag contains 4 black ceins, 7 red coins and 11 white coins. Two coins are drawn from the bag
at random, one after another without replacement.

{a) Find the probability that a white coin will be chosen on the second draw.

Total number of coing =4+ 7+11
=22
P(second coin is white) = P(1st coin of any colours, 2nd coin is white)
11

=lx—

22

it

(SR

Answer ........

(b) x yellow coins are added to the bag. The probability of picking a black coin in both draws

is u_|c Find the value of x.

Total nnmber of coins =22 +x
4 3

x
224+x 2l+x

P(both coins are black) =

12 1
(22+%)(21+%) 50
600 = (22+ x}{21+ x)
600 = 462 + 22x+ 2L+ x°
X 4435 -138=0
??Thmx.xlwv =0
x=—4dbor x=3
(rejected)

ARSWEF 2= (i [3]

2024 Preliminary Bxam/CCHMS/Secondary 4/Mathematics/4052/01
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17 &= {integerx: 0<x<12}

£
A4 = {prime numbers}
B ={numbers that have at least 2 distinct factors}

(a) Explain why 4 is a proper subset of B without listing down the elements.

Answer

Prime numbers have 2 distinct factors, therefore every element of set 4 must
also be an element of set B. However, some elements in B are composites
and therefore not in Set A. Thus 4 is a proper subset of 5.

(b} Draw a Verm diagram and list down the elements to illustrate the above information.

Answer
&

(2]

2024 Prefiminary Exam/CCHMS/Secondary AfMathematics/4052/01 [Turn over
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18 The diagram shows a triangle AGD with the points € and B lying on AD and points £ and F lying
on GD.

D

T
Q

A

It is given that CE//BF//AG, BF =2CE and 4G =3CE.
(a) Show that triangle IDCE is similar to triangle DEF.
Answer

ZDCE = ZDBF (corresponding angles)
ZCDE = ZBDE {common angle)
.. Triangle DCE is similar to triangle DBF

12]

(b) Given that the area of trapezium BFEC =15 cm® , find the area of trapezium AGFB.

Area of ADCE AJ”

Area of ADBF  \2

Area of ADCE _ ﬁgw

1
4
Areaof ADCE (1Y _1
Area of ADAG \3 9

area of trapezium AGFB _ 9

—4

area of rapezium BFEC  4-1
3
3

witn

area of trapezium AGFB
15
area of trapezium AGFB =25 em’

2024 Prelinsinary Exam/CCHMS/Secondary 4/Mathematics/4052/01
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22 Sam’s daily morning routine involves getting breakfast before going to work. He travels by car.
On a particular day, Sam leaves home at 8:00 am and arrives at the breakfast place at B:15 am.
He leaves the breakfast place at 8:30 am. He arrives at his office at 9:00 am. Sam’s average speed
for the whole journey is 42 km/h.
His average speed from home to the breakfast place is 10 km/h faster than his average speed
from the breakfast place to the office.
Find the distance between the breakfast place and office.

Total time taken = 1 hour
Total distance travelled = 42 km
Let x be the distance between the breakfast place to office.
Distance between home to breakfast place = 42— x
42-x

(&)

¥, =

H&Aamlav

Aﬁawixulnxu_o
168—4x-2x=10
6x=158

auumw
3

Answer ... vrieneneene im [4]

2024 Preliminary Exam/CCHMS/Secondary 4Mathermatics/4052/01 [Turn over
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23 Three points 4, # and Clie on a horizontal ground are such that AB =24 m and BC =53 m. Point
B is due north of C. The beaning of A from B is 122°.

Zo:j,

B 24m

53m

{a) Find the distance AC.

AC =530 + 247 -2(53){24)c0s 58
= 45.13186...
=451 (3sh)

Answer SRR, | Y |4
(b) Find the bearing of C from 4.

By sine rule,
sin /BAC _ sin LABC
53 45.13186...

sin £BAC = 53x 058" _
45.13186...

£BAC =84.8060...
Rearing of C from A = 360° - 58°—84.8060...°
=217.2°

Answer ... e [3]

(¢} Find the area of the triangular plot ABC.

Area of AABC uwﬁmxmé? 58°

=539.33...
=539

ABSWEF covveeiecinni s ceerernreen? [2]

2024 Preliminary Bxan/CCHMS/Secondary 4/Mathematics/4052/01
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(b) The owner of the indoor park wants to build a flying fox feature from point A to point B.

The angle of depression from point 7 to point B must not exceed 5°, in order to meet the
safety requirements. Explain with mathematical workings whether the flying fox feature can
be built.

Answer

x=120-5
=115

y=v120" +115°
= /27625

8.660254. .

tan £HBH '= —=——
/27625
ZHBH'=29826..°
=3.0°

By alternate angle, the angle of depression is 3.0° which is less than s°, therefore the flying
fox feature can be built.

(3]

2024 Preliminary Exam/CCHMS/Secondary 4Mathematics/4052/01 [Turn over
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26 1In the diagram below, PORST is a trapezium made up of a parallelogram PORS and an isosceles
triangle PST where PT = P5. It is given that RS =a,RQ =b and SR=5T .

L o

(a) Show that O = FT.
Answer

05 - QR+ RS
MHW.I. _

PT =PS5+8T
=-b+a

Therefore OS = PT .

(2]
(b) Hence or otherwise, prove that the trapezium is made up of three isosceles triangles PST.

Answer

Since PQRS is a parallelogram,
PS/iQR,PO/ISR

PS=QR and PQ=SR

From (a), since OF = PT, thus PT =08
Pr=0S=P§=0R and PQ=5R=T5.

By SSS congruency test, triangle PTS, triangle POS and triangle (SR are congruent,
therefore the trapezium is made up of three isosceles tnangles PST.

(3]

End of Paper

2024 Preliminary Exan/CCHMS/Secondary 4/Mathematics/4052/01
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TURN OVER FOR QUJESTION 1

2024 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4032/02

[Turn ever

4

1 (a) The table shows the total electricity consumption in Singapore over three years.

Year 2020 2021 2022
Total Electricity

Consumption in Gigawatt 50779 53 483 54 884
Hours (GWB)

(i) In 2021, the electricity consumed by households took up 15.5% of the total
electricity consumption. Calculate the amount of electricity consumed by
households in 2021, correct to two significant figures.

Electricity consumed by household =15.5%x 53483

=8289.865
=8300 GWh (2 s.£)
ARSWEF ..o GWh [1]
(i) Calculate the percentage increase in the total electricity consumption from 2020 to
2022.
Percentage increase = Ex 100%
50779
=8.08%
ANSWEY . i % [2]

(i) Express the 2020 electricity consumption in kilowatt hours (KkWh), leaving your
answer in standard form, correct to two significant figures.

50779x10° +10° =5.0779x10"
=5.1x10" kWh (2 s.£)

2024 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4052/02
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TO/TSOP/EHEIAIR A, ATRPUOCGS/SINHID/ XY AwuTaid bE0T

303[gns ay x ayeur o)

T
’ Amlxvml 2 a
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7 8
@ Solve the cquation WHI 3 1 3 The diagram shows two open contamers, a right cylinder and an inveried fiustur. The right
1 1-x 2x-3° cylinder has a base radius of 10 cm and a height of 20 em. The frustum is formed by cutting 2

smaller cone off the bottam of & larger cone. The smaller cone that was cut off has » height of

Give your solutions correct to two decimal places. 4 cm. The larger cone has a base radius of 15 cm and a beight of 12 cm.

= 3= Three identical spherical marbles, each of radius 3 em, are placed into the cylindrical container

and water is pouted in to a depth of & om.
2x(2x-3)-3(1-x)(2x-3)=1-x

Akulmalumuxam\uan +uavu_|k
45t —Bx—6x+9+6xT-9x=1-x
10x* —20x+8=0

557 ~10x+4=0 12 cm
__ 102107 ~46))
- 25)
x=14472. or 0.552786... (a) Find the volume of each marble, leavipg your answer in terms of m.
x=1.450r 0.55 (2s.f) 4 )
Volume of each marble =3 =(3)
=367 cm’
Answer ...l vrrereenennn. g {1]
(b) Find the volume of the frustum, leaving your answer in terms of =.
Volume of big cone uwaﬁm% 12)
=900 cm®
v (LY
V, \L
3
N E
12
Answerx=...........coee 3} TP [5] 200z
100 3
H=—wmem
3
25
Volume of frustum = 9007 — 3 Fd
2600 5
=——mem
3
_
Answer ... UYL &}
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11

{iii} 12 students from class & also took the same Mathematics test. The distribution of
their test marles is shown on the cumulative frequency graph.

_Number of students

0 20 40 60 80 100
Mathematics Test

Make a comment comparing the averages and a comment compating the
distribution of the Mathematics Test marks between the two classes.
Use figures to support your answers.

Generally, Class 4 did better. The median of Class 4 is 62 marks which is higher than the
median of Class B which is 56 marks.

Interquartile range of Class 4 = 72—-52=20

Interquartile range of Class B= 60-52=8

Since the interquartile range of Class A =20 > the interquartile range of Class B =8, the
distribution of Class 4’s marks is more spread out than Class B’s.

(3]
(b) Alice roiled a six-sided die, X, 100 times. Bala rolled another six-sided die, ¥, 30 times.

The number of times they each obtained a ‘6’ is recorded in the table.

| Die Number of rolls Number of times ‘6’ is obtgined
X 160 16
¥ 80 18
(i)  Find the probability of rolling a ‘6’ by Alice and Bala respectively. 4 or 016
Answer P(obtzining a ‘6’ by Alice) = .%_u........ 1
— or 0225
P(obtaining a ‘6’ by Bala) = 40 .. [1]

() One of the dice is biased. Using your answers in (b)(i), determine which die, X or
Y, is likely to be the unbiased 6-sided die. Explain your answer.
Answer

Alice’s die is more likely to be an unbiased die as the probability of getting 2 ‘6’

is closer to that of an unbiased die. m

2024 Preliminary Exam/CCHMS/Secondary 4/Mathematics/4052/02 [Turn over
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2
(a) Complete the table of values for y=——2x.
X
Values are given to one decimal place where appropriate.
x -3 -2 -1 -0.5 0.4 0.5 1 2 3
¥ 6.2 4.5 4 9 13.3 7 0 35 -5.8
il
() On the grid opposite, draw the graph of y = .Mlulma for -3<x<3. 3]
(© () Onthe same prid, draw the graph of y+x=6 for -3<€x<3.

X -3 3
¥ 9 3

(1

(i) Write down the x-coordinates of the points where the line intersects the curve.

0.6 0.55
Answerx=........ veree-cand L R 2]
{ili) These values of x are solutions of the equation x* + Ax* +B=0.
Find the value of 4 and of B.
6-x= Wu -2x
X

Multipty x* throughout,
6x° -2 =2-22°

6z’ -2=-%x
©+6xt-2=0
A=6E8=-2

2024 Preliminary Exam/CCHMS/Secondary 4/Matheimatics/4052/02
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15
{b) Find the area of the shaded region.
60° 2
Area of sector OCD = {(=)(5)
360°
= m%a =13.089969.. cm”
5
tan28°=—
AE
AE =
tan 28°
. 1 5
Area of triangle = —x x5
2 tan28°
B
2 tan 28°
=723.50908. cm®

Area of shaded region =13.089969..+23.50908..

=36.6cm’ (3.0

2024 Preliminary Exam/CCHMS/Secondary AMathamatics/4052/02
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7 (a) A, B, CandD are four points such that the coordinates of 4 and C are (4,2) and

— (-9
(10,-34) respectively. AB uh HL and AD uﬁ w—amw

(i) Find the coordinates of 5.

AB=0B-04

(o)

(i) Find [4B|.
48| =9 +128

=15

It is given that E is a point on BD such that BE=—BD.

(iii} Show that 4, C and E are collinear.
Answer

w2}

BE=FHA+ 4E

ﬁ_@"r&#@

ica/d052/02
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(b) The table below shows the n™ terms of 4 sequences.

Sequence number 7 term
1 4n+3
2 Tn+l
3 14n
4 gn-1

20

Sam is a 40-year-old man who earns a gross satary of $8000 a month. He is a Singaporean and
an employee of a Singapore firm. Sam is required to put a certain percentage of his monthly
gross salary into his Central Provident Fund {CPF) account

CPF is a mandatory (social security) savings scheme funded by contrbutions from employers
and employees. The table below shows the CPF contribution rates by employers and employees.

For each sequence, are the numbers in the sequence always multiples of 7, sometimes
multiples of 7 or never multiples of 77

Write down the letter “A’, °§” or ‘N’ to represent your answer.

A Always multiples of 7

5 Sometimes multiples of 7

N Never multiples of 7
Answer
Sequence 1 ...
Sequence 2 .....oiievieiiniees
Sequence 3 ..o

SEqUENCE & ..ovnieaiiii e [2]

CPT Contribution Rates from 1 January 2024
Employee’s age (Monthly gross salary > $750)
{Years) Total By Employer By Employee
(% of gross salary) | (% of gross salary) | (% of gross salary)
55 and below 37 17 20
Above 55 to 60 31 15 16
Abave 60 to 65 22 11.5 10.5
Above 65 0 70 16.5 9 7.5
Above 70 12.5 75 5

(a) Find the amount of money Sam’s employer must coniribute to his CPF monthly.

amount of money his employer must contribute = .Hmmqm % $8000

=$1360

Sam wants to plan his monthly savings and has tabulated his monthly expenditure as shown in
the table. He hopes to save at least 20% of his salary each month after CPF deductions.

Expenditure Amount ($)
Food and Groceries 820
Transportation S0
Insurance and Healthcare 1000
Phone and Internet Subscriptions 80
Utilities 300
Housing Loan 1000
r&m:.wn and Enfertamment o 1580

| (movies, sports, books subscription fees, dining etc)

2024 Preliminsry Bxam/CCHMS/Secondary 4/Mathematics/405242 [Turn over 2024 Preliminary Hxam/CCHMS/Secondary A/Mathematics/3052/02
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Determine which plan Sam should choose.

Justify the deeision yon make and show your caleulations clearly.

Answer
Plan A
After first 2 years 319V
A= _mcghrr.lu
160
=$15972.26415...
After 37
o yenr A= c%ﬁ.gtmsv@ +mu
100
=$16483 3766...
After 47
T e 4= cimm.ﬁmm...vﬁ?u.lmmu
100
=$17024.03136...
After 5%
a5 year A=(17024.03 :m...vﬁ_ + wﬁw
100
=$17587.52679..
=$17587.53 (nearest cent) |
Plan B
Average interest rate = 43+3.24 w.m +37+3
=354

100
=$17849.75 (nearest cents)

3.54Y
Amount after 5 years =15000| 1+——

Since $17849.75 > $17587.53, Sam should consider Plan B.




