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READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.
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Compound Interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount = P(l + —r—
100

Curved surface area of a cone = i
Surface area of a sphere = 4772

Volume of a cone = % ar’h
4 3
Volume of a sphere = 3 r

Area of triangle ABC = % ab sin C

Arc length = r8, where @ is in radians

1 .. .
Sector area = 2 r268 where @ is in radians

a b ¢
sind sinB sinC

a’l=h%+¢c2—2bccos A

Mean = %
zf
2 2
Standard deviation = 2 - [%]
i O\ %S
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Answer all the questions.
1 Expand and simplify  (dx —y) (3x + 4y).
ARSWET 1reeireriniiienensenrsessermsaiiossniinees e [2]
2  (a) Find the lowest common multiple (LCM) of 108 and 140.
ANSWEE ceiiiiviaiistiniiiisiriinrrcrsessaines [1]
(b) Find the highest common factor (HCF) of 108 and 140.
ABSWEY aeveieirvtreniisirirerrsiseiieirsiesniees [1]
!
3 Solve 4—§x=2.
ANSWET X crienrinrinrssrnseniirecnicressisannns (1]
3
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(@

10 23 34 40 25 35 17 44 23

Find the median of the set of numbers.

ABSWEF  aereerneirnennincieirisinasastsrssonnannes [1]

(b) TFind the range of the set of numbers.

5

(a)

(b)

A hotel made breakfast mitkshake for its guests.
A mixture of mango juice, milk and yogurt in the ratio 7:5: 3 are mixed together.
2.5 litres of milk is used in the mixture.

(i) How much yogurt is used in the milkshake?

ANSWEF ciiiiiiiierneinsnresiinareariaiiesnes litres [1}

(i) How much breakfast milkshake is made?

ANSWEF iiiviiinsrsrssnsisiiimereeisessnsannes litres [1]
Another milkshake is made using apple juice, peach juice and milk.
The ratio of  apple juice : mitk =2 : 3.
The ratio of milk : peach juice =5 : 4.

Find the ratio of apple juice : milk : peach juice.
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6  Find the equation of the straight line passing through (7,-7) and (-4, 15).

ANSWEF creriseiiiiniiiiiirninsarnsrsscreossaesses | 3]

7 The graph shows the growth in milk tea consumers regionally.

Growth bf'MiIk Tea Consumers from Southeast Asian Coﬁi'i‘tr'i'és .

Adapted from source: htips. /fwww mdpi.com/

(a) State one misleading feature of the graph.

vassmsenuen R L e e N N Y TS T N S

(b) Based on your answer in part (a), explain how this feature affects the reader’s
interpretation of the graph.

L R L R N

L R L L L N e I [1]
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8  The Venn diagram shows the elements of £= {integers x: 1 <x <15} and two sets 4 and B.

()

(b)

g

A B

13 14

1 2 4 7 8 11

Use one of the symbols below to complete each statement.

b cen &

----------------------------------------------------------------------------------------

--------------

[1}
[l

The number of social media users globally grew from 4.72 billion in January 2023 to

5.04 billion in January 2024. The number increased by r % every month during that period.
Find the value of 7. (1 billion = 1x109)

ARSWEF 7= svierenssnersossessrassnsasnsasassannes % 2]
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10  The following diagram shows the positions of Earth, £, and Venus, V, and their orbit around
the Sun, §. The radius of Venus’ orbit is 1.082 x 108 km.

[Follow the degree of accuracy of the values specified in this question and leave your answers
in standard form where necessary.]

(a) Ifthe angle & is 46.054°, calculate the distance between Earth and the Sun.

(b} State the value of a when Earth is furthest from Venus and calculate this distance.

[Turn Over
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. x —4x
11 Simph —_—
Py S 7xv6
ANSWer .icveviens teretierserenerracsrarsasrass venee [3]
12 (a) A boxis said to contain blue marbles, red marbles and yellow marbles.

A marble is picked at random from the box.
The probability that the marble is blue is 0.27.
The probability that the marble is red 1s 0.73.

Deduce if there are any yellow marbles in the box, showing the calculations clearly.

------------------------------------------------------------------------------------------------------

{(b) Another box contains 10 green marbles, 8 orange marbles and 3 purple marbles.
The probability of picking a purple marble is % when x purple marbles are added in.

Find the total number of purple marbles in this box.
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13  Factorise completely 8 — 2x — 24y + 6xy.

14 A confainer of oil is 65% full. 20% of the oil is used for cooking.
15.6 hitres of oil is left in the container.

If 14.8 litres of oil is then poured into the container, determine whether there will be a spill.
Show your working.

[Turn Over
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15 A survey is conducted on the number of students in Red, Green, Yellow and Blue House
who participated in the Inter-House Games. The results are shown as a pie chart.

There are twice as many students that are from Green House as compared to Yellow House.
Explain why this information may not be useful to find the number of students from the
Red and Blue House who participated in the Inter-House Games.

16 The Marina Coastal Expressway (MCE) tunnel is about 3.6 km long. The speed limit in
expressway tunnels is 70 km/h. Find the shortest time possible for a car of length 4.8 m to
pass through the MCE tunnel completely, within the speed regulations.

Give your answer in minutes and seconds (nearest whole pumber).

Answer ..oeeiiinnn MInULes vuvevreneens seconds [3]
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&

17 N :—:—3 where g and b are prime numbers.

(a). Explain why N i1s a perfect cube.

------------------------------------------------------------------------------------------------------

(b) Show that M is divisible by 6, given that Lf[ = (Bab)2 and M 1is a natural number.

Answer

[2]
18 The expression 2+ px—x’ canbe written in the form g —(x - 3)%
(a) Find the value of p and the value of 4.
ARSWEF D= ciieiiiiiirneincssnscrarsesossereces
q T T LT T T T T T T T s ARSI RNPIARPRERDAS [2]
(b) Explain why when x =3, the expression has its maximum value.
*eaIRe [1]

-------------------------------------------------------------------------------------------------
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19 (a) The force, F Newtons, between any two particles in the universe is inversely
proportional to the square of the distance, » metres, between them.
It is known that F = 100 Newtons for a particular value r.
Find the value of F when this value of r is doubled.

ANSWEF civvirvinviinisseniinieiiensonans Newtons [2]

(b) y is proportional to x°.
Explain the effect on the value of x in order for y tobe 2700% ofits original value.

------------------------------------------------------------------------------------------------------

12
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20  The diagram shows an eco-garden in a school in the shape of triangle 4ABC.
The diagram is drawn to a scale of 1: 1000.

(a)
(b)
(c)

@

C
A B
Construct the perpendicular bisector of 45. [1]
Construct the bisector of angle ABC. 1]

A flagpole with the school flag is erected at a point P such that it is
equidistant from 4 and B and equidistant from 4B and BC.
Mark the point P on the diagram and measure the actual length of CP.

Answer CP= . .uvririeiriiicniiisnisiannsnine, m [1]
A tiled path is to be constructed in the eco-garden, where each tile is equidistant from P.

The tiled path also meets the line 4B and BC at points X and ¥ respectively such that
BX= BY. Describe the shape of the tiled path and find its actual length.

Answer Shape of tiled path: .eccvverinninrenrencnennes .

Length of tiled path = .................. m [2]

13
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2 x(3 64)“

T =1.

21 (a)

Find an expression for a interms of b and c.

ANSWEF @ = iieireierscranssesireanens eressssssaninen [2]

12\
(b) Simplify [3%] .

14
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22 The table shows the distribution of weight of 40 students in a class.

Weight (x kg) Frequency
40<x<50 2
50<x<60 13
60<x<70 20
70<x<80 5

(a) Calculate an estimate for

(i) the mean weight of the students,

ANSWEF cveriiniiniiviiriiiisiinins reveseseres ke [1}

(ii) the standard deviation of the weight.

(b) Due to a fault in the weighing machine, the weight recorded was 2 kg lighter
than the actual weight. Explain how this may have affected the mean and
standard deviation and state its correct value.

---------------------------------------------------------------------------------------------------

15
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23 The diagram below shows a square S, a regular hexagon A and
a part of a regular # — sided polygon P.

-——..

Find the number of sides, », of the regular polygon P.
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24 (a) The first five terms of a sequence are 2,7, 12, 17 and 22.

(1) 7. is the nth term of the sequence.
Find an expression, in terms of n for Tn.

Answer Th = viriiiiiriiiniiinscnniiiiiinie.n e [1]

(ii) The sum of the first n terms of this sequence is given by an® + bn.

When n=1, a+b=2.
Show that da+2b=9.

Answer

[1]
(iii) Solve the equations from part (ii).
, atbh=2,
4a+2b=9,
ARSWEF @= cevviireiiriieeerncararracrssnsarsans
b T esersursEEEAEESAERCER IR bR e b e s (IR L NNY [2]
(b) The sum of the first »# terms of a different sequence is given by 5n°+ 3n.
Find the 11th term of this sequence.
ARSWEF ceviviiiiiinnnn. RN [2]

- [Tarn Over
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25 Inthe diagram, B, D and F lie on a circle, centre O.
AC is a tangent to the circle at B , DE = FE, angle OEF = 5x° and angle OBC = 3y".

F

A

(a) A statement was made that BC= CE.
Do you agree? Give reasons for your answer.

------------------------------------------------------------------------------------------------------

...................................................................................................... 1]
(b) Complete these statements.
(i) X= cevirnrirerreninnnen DECAUSE .uvverrerrerssnrronrnerarsesincssnassasssnssnsrsannsss
............................................................................................. (1]
(11} T O because ...eeerveenres cnesresirsarerereennerrnee evesrreseenss
.......... rereesronsasnosrastsasnenestns rnssanatinaisarsneessararnasstnasarnacesnusensesarss | 1]
(¢) Using the answers in part (b) and given that angle BCD = (x + )°,
find the value of reflex angle BOE. Give a reason for each step of your answer.
ANSWer .civeviriireanenes esessessesateonsrasatrenss [3]
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26

A conical cup, shown above, has a diameter of 6 cm with a volume of 407 cm®.
A cut is made along the dotted line, OA.

The cup 1s unfolded to form a sector subtended by angle &, shown below.

(a) Show that # is approximately 1.3792 radians (correct to 4 decimal places).

Answer

[4]

(b) Hence, evaluate the area of the sector.

[Turn Over
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27

A rectangular cardboard, ABCD, with dimensions 14 cm by 22 cm is to be drawn exactly at
the centre of an A3-sized paper with dimensions 42 cm by 30 cm. For an accurate drawing,
a grid with x-axis, y-axis and origin, O, at the bottom left-hand corner of the A3-sized paper,
is drawn. A part of an incomplete grid {not drawn to scale) is shown below.

A scale of 1 cm to represent 1 unit is used.

< 42 cm —>

y

A A

I

I

I

[

B o 30 cm
0 | e e mm mm e = o s 9 X Y

(a) State a possible coordinate for the centre of the A3-sized grid.
Answer (voveecrrnnninen s srsvesussasenss ) (1

(b) State the possible coordinates for each of the points of the cardboard, 4, B, C and D.

Answer A (coveerreneerens s reeeeerereerees )
: QU y eveeseesessens )
ol QURR ) eerreeereaens )
D (rereereneneene  ereerervernenns ) 2]

(¢) The rectangular cardboard and the A3-sized paper are not similar.
The A3-sized paper is to be kept as it is as the grid is already drawn as a reference.
Suggest how the cardboard can be cut to make it similar to the A3-sized paper,
such that there is minimal wastage and cutting.
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READ THESE INSTRUCTIONS FIRST

Write your class, index number and name on all the work you hand in.
Write in dark blue or black pen.

You may use an HB pencil for any diagrams or graphs.

Do not use staples, paper clips, giue or correction fluid.

Answer all the questions.
The number of marks is given in brackets [ ] at the end of each question or part question,

If working is needed for any question it must be shown with the answer.
Omission of essential working will result in loss of marks.
The total of the marks for this paper is 90.

The use of an approved scientific calculator is expected, where appropriate.

If the degree 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 =, use either your calculator value or 3.142.
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Compound Interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount = P (1 + L]
100

Curved surface area of a cone = ¥l
Surfacearea of a sphere = 42
Volume of a cone= —;’-nrzh

Volume of a sphere = —;i—nr3

Area of triangle ABC = % absin C
Arclength = r8, where £ is in radians

Sector area = %rzb", where @ is in radians

a b ¢
sind sinB smC

a* =b*+c¢*-2bccos A

Mean=%
zf
A (=AY
Standard deviation = 5 (Ef}
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1

A model of a thermos flask consists of a solid hemisphere attached to a solid cylinder
as shown. The height of the cylinder is 14 cm.

14 cm

The curved surface area of the cylinder is twice the curved surface area of the hemisphere.

(a) Calculate the radius of the base of the cylinder.

Answer .......... D cm  [2]

ARSWEF enieeiiiiriiiinaicirerisestesasesasnassns cm [1]

(¢) Find the ratio volume of hemisphere : volume of cylinder.

AnSWer veviviiinienianss N o« [2]

3
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(a) (i) Solve the inequahties -9 <5-4x < 6.
ARSWET veerreirnrirsrnsareieiiosisarerissntonsnsorsarissts 2]
(ii) Write down all the integers that satisfy D <5-4x <6
ANSWEY vevreiiiiirearainersssriiatinssssncnsssesnsssnssss [1]
5-x°
(b) y==
x+w

(i) Evaluate the value of y when x=241 and w=1.908.
Write your answer correct to three decimal places.

g O P [2]

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

AZSWEE X = teveriecresssssanssnssnssasssssasissassnssans [4]
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2 (¢) Solve —-6-————=1.
x-1

[Turn Over
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N
A
50 m D
A
60 m
70 m @
C
35m
B

4, B, C and D are four points on horizontal ground.
AB=70m, BC=55m, CA =60m, 4D =50 m, angle ACD = 50° and angle 4DC 1s acute.

(a) Calculate angle BAC.

Answer Angle BAC = c.ciiiiviiimiinnrenienercisinsan (3]

(b) Calculate angle DAC.

Answer Angle DAC= .ocveiviiiiaiacionnns cisessarraenees {31

6
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(¢) Calculate the bearing of 4 from D.

ANSWEF cvrviriiesirnaveeriniecicsaiesainns ceeerrssrrresase [2]

(d) A man walks northwards from point 4. A vertical pole is placed at point D.
The greatest angle of elevation of the pole when viewed along this path is 7°.
Calculate the height of the pole.

[Turn Over
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Mr Tan planned to travel to Kuata Lumpur for a family tnip.
Before the trip, he exchanged Singapore Dollars (8$) for Malaysian Ringgit (RM).
The exchange rate is S§ 1 =RM x.

(a) Write down an expression, in terms of x, for the Singapore Dollars he exchanged
if he received RM 2000.

(b) Afier the trip, Mr Tan found out that he still had RM 300.
He exchanged the Malaysian Ringgit back to Singapore Doilars.
The exchange rate is now S$ 1=RM (x + 0.05).
Write down an expression, in terms of x, for the Singapore Dollars he exchanged
for RM 300.

ANSWEF ST verrerieieeiiieiiisisssssriatsartarnnianns [1]

(¢) Mr Tan used up S$ 485 for the trip.
Form an equation in x and show that it reduces to  1940x” —6703x—400=0.

Answer

[3]
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(d) Solve the equation 1940x* —6703x—400=0,
giving your solutions correct to two decimal places.

Answer X= civiiiiiiiiannnns 's) SN 3]

(¢) From your solution to part (d), state the exchange rate in the formis S$ 1 =RM x,
to two decimal places, and hence, find the total amount of Singapore Dollars (S$)
he initially converted to Malaysian Ringgit (RM).

[Turn Over
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A shop sells two flavours of ice-cream, Raisins (R) and Chunkies (C) in

three different sizes, small (8), medium (M) and large (L).

The sales on two successive days are given in the table below.

Saturday Sunday
Size small | medium | large small | medium | large
Number of cups sold
(Raisins) 12 17 8 14 12 10
Number of cups sold
(Chunkies) 18 15 11 13 21 16
The information for Saturday’s sales can be represented by the matrix
S M L
12 17 8)\R
M= :
i8 15 11 C
(a) Represent the information for Sunday’s sales ina 2x3 matrix N.
S M L
R
Answer N= 1]
C
(b) The cost of each cup of ice-cream is $2.50 for small (S), $3.20 for medium (M)
and $4.50 for large (L).
Represent the cost of ice cream in a 3x1 matrix C.
$
S
Answer C= 1]
M
L
(¢) Evaluate the matrix P=M+N.
Answer P = [1]
(d) State what the elements of P represent.
......................................................................................... ceansesrsnasns [1]
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5 (e) Evaluate the matrix Q= %PC .

Answer Q= [2]
(f)  State what the elements of Q represent.

------------------------------------------------------------------------------------------------------

...................................................................................................... 1]
(g) Evaluate the matrix R=(1 1)PC,
Answer R = (2]
(h) State what the elements of R represent.
...................................................................................................... [1]

[Turn Over
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6  The following diagram shows a solid which is made up of a cube whose edge is x cm
with a right square pyramid removed from the base of the cube.
The pyramid has the same square base as the cube and its vertical heightis 6 cm.

@

()

(©)
(d)

(e)

H

Show that the volume of the remaining solid, y, is »* —2x".

Answer

Complete the table of values for y=x"—2x". .
Values are given to one decimal place where appropriate.

x 0 1 1.5 2 3 4 5 6 6.5

y 0 -1.1 9 32 75 144 | 190.1 ]
On the grid opposite, draw the graph of y=x’-2x* for 0<x<6.5. [3]

Use your graph to estimate the volume of the remaining solid when the pyramid has a
base area of 24 cm®.

Answer VOIME = ...ccvvviiserireesmirensenssions cm’® [2]

(i) Use your graph, for 0<x <2, to give a possible deduction on the
volume of the remaining solid, y.

---------------------------------------------------------------------------------------------

............................................... tevirenserrernnerrnassssrossresssnnsannseaees | 1]

(i) Suggest a suitable range of x such that it is possible to remove a full right square
pyramid from the cube.

ANSWEF «eviivieirerssnrcireatiiensesaranssss reresresrencns [1]
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(©)

>

200

180

160 &8

140

120

100

80

60

40

20

- 20

13
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(a) Thepoint P is(5,—8) and the point @ is (4, 7).
The point L is such that OP= %I—’E and O is the origin.

Find |b_1L" .

(b) In the diagram OA=a and OB=b.
M is apointon OB where OB =2MB and the point N lies on 4B
such that 3BN =2BA4.

B

0 A

(i) Express BN , as simply as possible, in terms of a and b.

ANSWEF BN = vevveereeressssesssessessaessssnesssssases [1]

14



BP~391
GMS(S)Math/P2/Prelim2024/4E5N

(b) (i) Express MN , as simply as possible, in terms of a and b.

Answer MN = wuuvvevvvevereirnaenn. N [2]
(iii) The point P lies on OA produced such that O4: OP=1:2.

Determine whether the points M, N and P are collinear.
Justify your answer.

----------------- LR R Ny Y PR EY Y Y P TN TP I P ey

.......................................................... vereereenrensereressersssonsiesnes [2]

(iv) The point Q is such that k@:a and ONQ 1is a straight line.
Write down the value of £.

ARSWEr K= coiiiriiiiiriiiiiarere e e ne e [2]

(v) Find the ratio area of triangle BMN : area of triangle OBA.

[Turn Over
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8

Cumulative Frequency

NOWwW W B B LA
b St o W O

2
<

15
10

The cumulative frequency curve shows the distribution of the test scores of a group of

80 students.
A
| 1‘ } } ] I }
u 4
v
| I
T I
A
s _
Ji_‘r' = JI. F ) Ji.
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80
Score
(a) Use the curve to estimate
(i) the 65® percentile,
ANSWET weeverrernarrsarssiroscsnsssassnsstssissesnas 1]
(ii} the interquartile range.
ARSWEF teveiiiinenrinairassnasssannsasssassnasnsines [2]
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() (i) Complete the table by using the estimations from the curve.

Lowest Score
Lower Quartile
Median
Upper Quartile
Highest Score
(2]
(i) The distribution of the scores of the 80 students is represented in a
box-and-whisker plot below, where % is a constant.
Do you agree with the representation?
Provide justifications by using your answer from part (b)(i).
!
L . L el
k 2k 3k 4k 5k Score
Answer
.................................. vererreesireeenteassesssanessasnnsssessnessaseresssanoeree [2]
(c) Students who scored 33 marks and below are required to attend remedial.
A student is selected at random from the group.
Find the probability that the student selected is not required to attend remedial.
ARSWEF vuvivrrsireniseissnserissiensennas Chasenasnae 2]

[Turn Over
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Ann was planning to buy a car and chanced upon the following while doing her research.

Parking

Road Tax

b Insurance . | servicing

Petrol

TOTAL/MONTH: $2,264.63

Adapted from: hups.//blog seedly sg/factors-cost-car-price-sin gapore/

Her annual salary is $108 000. When calculating her budget, she planned to set aside 27%
of her monthly salary for the expenses incurred if she finally decided to buy a car.

(a) Based on the information that she chanced upon in her research, deduce if Ann decided
to buy a car. Calculate the amount she budgeted monthly for the expenses incurred.

Answer Buys a car. YES../. NQ (Circle the response)

In Singapore, a Certificate of Entitlement (COE) is required for vehicle ownership, which
represents the right to register and use a vehicle in Singapore for a period of 10 years.

Current COE

Types of vehicle
C Goods Vehicle & Bus

B ‘: oI o '::-:.
E Open- All except Motorcycle

Age of vehicle Certificate of Entitlement (COE)

Previcus LOE

Adapted from: hitps:/fonemotoring.itq. gov.sg,{contem/onemozoringﬁgome/buzz‘ng/coe«agen-bidding.krml
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Ann approached a car dealer who recommended two different packages for a used and a new
car based on Ann’s needs and preferences. Ann decided to take a loan for the purchase of
the car after placing a downpayment from her savings. She planned to repay the loan monthly.

= ’@;

Engine Camty 180 cC : 1500 cc
Total Cost S$98 000 S$150 000
Downpayment 40% 30%
Intended loan period 5 years 5 years
Years 1 and 2:
. i : o
Ty(g:roaiﬁlutz?t Slm%)ézrlr;tzﬁa:{taigs % Simple interest at 2.88%
Simple interest 3%

She collated all the other expenses that come with owning a car:

Monthly parking fees $110 $110
Monthly petrol expenditure $340 $270
Annual Electronic Road Pricing (ERP) $360 $360
Annual Insurance $1800 $1600

Car maintenance (every 6 months) $650 per maintenance | $500 per maintenance

The road tax of the car is calculated in dollars based on its engine capacity:

EC <600 $200 x 0.782
600 <EC <1000 [$200 + $0.125 x (EC - 600)] x 0.782
1000 < EC <1600 [$250 + $0.375 x (EC — 1000)] x 0.782
1600 <EC <3000 [$475 +$0.75 x (EC — 1600)] x 0.782
EC > 3000 [$1525 + $1.00 x (EC — 3000)] x 0.782

(b) Calculate the annual road tax for the
(i) wusedcar,

ARSWEr § avireiiiiiriiiiiii s ve e e [1]
(ii) new car.

Answer $ ooiiniiiiiircce e, [1]

19
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(¢) Determine which car Ann should purchase based on her monthly budget for all the
expenses incurred in owning a car {including road tax).
Justify the decision you make and show your calculations clearly.

------------------------------------------------------------------------------------------------------
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Find the equation of the straight line passing through (7,-7) and (-4, 15). 8  The Venn diagram shows the clements of £= {integers x: 1 <x< 15} and iwo seis 4 and B.
Gradient, m = Y2 H y- mﬂﬁmﬁnmﬂﬂ e mwnm_.—w.ﬂmcﬁ“ % A B
X=X
15-(=7 y=mxtc y=mxtc
_B5-(7) e 24T 13 14
—4-7
1547 T=-ld+¢
=27 c=-T+14 124 7 8 11
~11 c=17
2
o (a) Use one of the symbols below to compiete each statement.
Gradient, m = -2 D cen g
[
® (15} ceeetioeeen. ANE [
y=-2x+7 G 1 oS riieee (AU BY 1

ANSWEF cvearavarmsssesrsarnirinnnrnnrsserassnessenes 3]

] (b) Suggest a description to define set 4.
The graph shows the growth in milk tea consumers regionally.

e L T LT T L R e R Y L PR TR LT

wn..,os;_. of Milk Tea Consumers from Southeast Asian nc::imm : A = {integer x: xis s multiple of 3 OR xis divisible by 3}

9  The number of social media users globally grew from 4.72 billion in Januwary 2023 to

5.04 billion in January 2024. The number increased by r % every month during that period.
Find the value of 7. {1 billion = 1x 10%)

Social media is a system which experiences exponential growth.
[No penalty for not using the info (1 billion = 1> 10°) given:

Total amount =P T + hu
100

12
5.04x10° =4.72x10° ﬁIhu
100

= H+|
472 100

L & . 5.04 r
Tiile states prowth which Indicates a hasis of compartson w hown. &Q =1+ 100
[Any comment with substantial and mathematically sound justification can be Eunnmﬁn&E ;
100 ¢§ -l{=r
472

r=0.5481408453
r= 0548

(a) State one misleading feature of the graph. 5.04 ﬁ ¥ w:

{(b) Based on your answer in part (a), explain how this feature affects the reader’s
interpretation of the graph.

with substantial and mathematically sound

evsnueaNArERAF PR s IsaNlANIANNY Y TAS sl R NIRRTk

justification based on the B mentioned in part (a) can be accepted. 0,548

eansamsasEErtrssaRALATAR IR ERTI Ty s ssstt T T R bbeR AR ARG STl L b a AR T s Rt :._ ANSWEE F™ eevvinvinrsirscasarnsnssnsensssasansns V0 _”NH_
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13  Factorise completely 8 — 2x— 24y + 6xp.

8 — 2x - 24y + 6y
=24 —x— 12y + 3xy)
=2[1{4 —x) — 34 - x)]
=24 - x)1-3)

Factorise common factor 2
Factorise by grouping
Correctly simplified (equivalent)

43y -1
dnswer J47 A0 73 ox 2670 D )

14 A container of oil is 65% full. 20% of the oil is used for cooking.
15.6 litres of oil is left in the container.
If 14.8 litres of oil is then poured into the container, determine whether there will be a spill.
Show your working.

5 of oil {in the container) used for cooking = (20% = 65%) = 13%
% of oil (in the container) left = 65% — 13% = 52%
Total capacity of oil still in the contairer.
52% — 15.6 litres (100% — 52% = 48% to be full)
1% —> 156 litres
52
48% — 156 =48
52

= 14.4 litres

14.8 litres > 14.4 litres
Amount poured > Capacity (Space} left in container

Henee, there will be a spill.

[Accept any reasonable working with method marks allocated accordingly for each step ]

There will be a spill um the total wBoﬂE of ol voﬁma (14 8 litres) mxomw%

the empty capacity Amwmo& in the SEN.,EQ Qh A _E‘ﬂu [4]

GMS(SyMath/P1/Pralim2024/4E5N NIRINNENR

15

A survey is conducted on the number of students in Red, Green, Yellow and Blue House
who participated in the Inter-House Games. The results are shown as a pie chart.

There are twice as many students that are from Green House as compared to Yellow House.
Bxplain why this information may not be useful to find the number of students from the
Red and Blue House who uﬂdﬁvwﬁm in the Inter-House Games.

I

are givel

c a_ma found when the total mumbs

16

The Marina Coastal Expressway (MCE) tunne! is about 3.6 km long. The speed limit in
expressway funnels is 70 km/h. Find the shortest time possible for a car of length 4.8 m to
pass through the MCE tunnel completely, within the speed regulations.

Give your answer in minutes and seconds (nearest whole number).

Time taken = 1Ot Distance o Adding 4.8 m to Total Distance
Average Speed + Correct Formula for Time and correct value in hours
36km+48m ¢ Comect Time for minutes and seconds

70 WB?
36km+—— km
58
70 km'h
_ 3.6048 km
“70kmhb
=0.05149714286 (*60 minutss % 60 seconds)
= 185.3897143 seconds
Time taken = 3 minutes 5.3897143 seconds
Time taken = 3 minates 6 seconds (round yp)
(pass through the MCE tmnel complefely)

{Turn Over
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The diagram shows an eco-garden in a school in the shape of triangle ABC.
The diagram is drawn to a scale of 1:1000.

(a)
(b)
(©)

@)

C

)
bisector of angle 4BC,

/

4 X ﬂ
(@
perpendicular bisector of 48

S

Construct the perpendicular hisector of 45.

Construct the bisector of angle ABC.

A flagpole with the school flag is erected at a point P such that it is
equidistant from 4 and B and equidistant from 4B and BC.
Mark the point £ on the diagram and measure the actual length of CP.

1 - 1000 CP=(45+0.1)cm=(45+ I)m

451
Lgmwﬁﬁu.::::::.m V

lem:10m
A tiled path is to be constructed in the eco-garden, where each tile is equidistant from P.

The tiled path also meets the line 4B and BC at points X and ¥ respectively such that
BX=RY. Describe the shape of the tiled path and find its actual length.

Tiled path is a circle with radius, r=(2.2+0.1) cm= (22+1)m

Length =2ar

=27(22) [r=22+1]
Length =44m=138.230 ... m
Length =138 m (3sf)
131.9m<Length< 1445 m

BY=RY

{t]
1]

v (1]

(Tangents from external point, B, are equal)

Answer Shape of tiled path: ...l

Length of tiled path = .......5..

GMs(syMath/p1/Prelim2024/4E5N NIRRT

13
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2"x T\mmvh
a) ————=1.
w 16°
Find an expression for @ interms of & and ¢,

m.x?\mvn = a+2c=4b
— =1 a=4b-2c

16

2 x4 =16°
Aua v . Anu v - ?.. % Simplify using Indices Law
Simplify to base 2
Mn x Nun = Nt_
pat 2c — M@
ARSWEr @7 wiceisenanennes %
1
. ; Nq 123y 3
(b) Simplify ﬁ .«w u .
1 1 1
2752y (&5 ) (2 Y
# ) Tanf®) T\F
xm..w x?
umxw %E.W T3 y*
L
4
Answer ..uevennas .:......w.&...

cerervovennerenses 2]
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24 (a) The first five terms of a sequence are 2,7, 12, 17 and 22.

(i) T, is the nth term of the sequence.
Find an expression, in terms of » for T,.
Th=a+(r-1)d fa=2,d=7-2=15]
=24 (n-1)(5)
=24+5n-5
h=5-3

Answer T, = .. .m.w._...m...m..uw..m.pu._mﬁmumv

(i) The sum of the first » terms of this sequence is given by an 1+ bn.

When n=1, a+b=2.
Show that 4a+2b=9.
Answer
Given: Sum = an® +bn
When n=2, S2=a(2y + b(2)
2+T=4a+2b
Ag+2b=9 {Shown)

weenerens [1]

{1
(iii) Solve the equations from part (ii).
atb=2 03] ath=2, (1) a=2-5
4a+2h=9 2 4a+2b=9. ao2- _f
) a=2-b 2
) 42 -b)+2b=9 i
8—4h+25=9 nuw+m
-25=9-8 1
_b=1 a= Mm
1 u.w
b=-= 25
2 ANSWEF (= eevceeinsresseesnmmsssssasnsnnnssaranes
1
Y JOU v [2]
(b) The sum of the first n terms of a different sequence is givenby 5n%+3n.
Find the 11th term of this sequence
Given: Sum Sn=5n%+3n
=581 -5u
= [5(11)2 + 3(11)] - [5{10)% + 3(10)]
=638 - 330
Ti= 108
ANSWET voruremsnasssnsans 108 e - 2]
17
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25 Inthe dingram, B, D and F lic on a circle, centre O.
AC is atangent to the circle at B , DE = FE, angle OEF = 5x° and angle OBC = 3",

(@)

F

3

A B C

A statement was made that BC=CE,
Do you agree? Give reasons for your answer.

)

©

Complete these statements.

Angle OFF = 5x° = 90° (O is a perpendicular bisector of chord DF)
ukuwcﬂvaﬂvﬂoupm

@ x= .. A8.......... because 0@“ s wﬁm.ﬁnu_mmnm;awwpm anm.uw 2 “\ma..\.zm.bm.

?o Eﬁ_nm miﬁ.noa mﬁ. cotrect value om * r& Enc_...anﬂ Teasons. )

D e e st anenes [

Angle OBC = 3y° = 90° (4AC is a tangent _un%g&ntg. to radius OB)

Iy=W=y= m... =30
@@ »= uc because /20,13 3 ngent perpendicular to radius OF

{no marks awarded for correct value of y but incorrect reasons.)

Using the answers in part {b) and given that angle BCD = {x +))°,
find the value of reflex angle BOE. Give a reason for each step of your answer.
Angle BCD = (x + y)° = (18 + 30)° = 48° [From part (b)]

Obtuse angle BOE = [360 - 90 - 90 — 48]° = 132°
[sum of angles in a quadrilateral, 1 bisector of chord, tangent perpendicular to radius]

Reflex angle BOE = (360 — 132)° = 228°
{angles at & point]

ATEWEE avevsererssrerereco it srssssssssssesees [3]
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GMS(S)Math/P2/Prelim2024/4E5N/E

©

Solve o - AnF o
x-1 I-x
11m.| - d-x 1
x-1 J-x
6(3—x) (4-x){x-1) _ i
)

(x-1(3-x)  (3-x)}(x—

_wimal?.«lalxu.THv

=1

G-~
18—6x—dx+4+x’—x = 1{x-1}{3-x)
2 -11x+22 = 3x—-x"-3+x
e +xt-1lx-3x—x+22+3 = 0
2% -15x+25 = 0

(2x-5)}(x-5)=0

xumm. orx=5
2

[Accept working by general formula — comrect substitution]

GMS(SyMathvP2/Prelim2024/4E5N INEITERERA

50 m D

76 m|

55m

B

A, B, C and D are four points on horizontal ground.
AB=T0m, BC=55m, Cd =60 m, 4D =50 m, angle ACD = 50° and angle ADC is acute.

(a) Caleulate angle BAC.

552 = 607 + 707 — 2(60)(70) cos LBAC
60° + 707 - 55°

2(60){70)
Angle BAC = 49.324°=49.3°

cos ZBAC =

Answer Angle BAC= oevvmvrsreee o verssenenes [3]

ARSWEF X5 cvveverresessrnins O cpmevvvenneaianns (4] (b) Calculate angle DAC.
sin ZADC  sin50°
60 50
sin240C = T3% 60
50
=0.9192533317
Angle ADC =66.817°
Angle DAC =180°— 66 817° - 50°
=63.183°
Angle DAC =63.2°
= 3.2°
Answer Angle DAC= ..ovuiievirnniiivronssnneresnens [3]
5 6

[Farn Over
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GMS(SYMath/P2/Prelim2024/4E 5N TSN

{(#) Solve the equation 1940x" —6703x—400=0,
giving your solutions correct to two decimai places.

| {6703 |/(~6703)" - 4(1940)(-400)
- 2(1940)
6703 + /48034209

3880
=351383289 or —0.05867825064

x=351 or -006 (24dp}

X

ARSWEr = vovres DD, O 208 [3]

(&) From your solution to part (d), state the exchange rate in the form is 8% 1 =RM x,
to two decimal places, and hence, find the total amount of Singapore Dollars (58)
he initially converted to Malaysian Ringgit (RM).

Sp1=RM351
RM 2000 =58 AWW@.W

-8 hmocou
351
=S% 569.8005658

Amount of 8% = Wm@m@ =5% 569.80 (2dp)

Answer 85 1=RM .mm.—..
S8 oorrrerrrrneen OB e [2]

[Turn Over

GMS(S)Math/P2/Prelim2024/4E5N/ SN

A shop sells two flavours of ice-cream, Raising (R) and Chunkies (C) in
three different sizes, small (8), medium (M) and large (L).
The sales on two successive days are given in the table below.

Saturday Sunday
Size small | medium | large small | medium | large
Nurnber of cups sold
L 12 17 8 4 12 10
(Raising) !
Number of cups sold
(Chunkies) 18 15 11 13 21 16

The information for Saturday’s sales can be represented by the matrix
S M L

Eus 17 8\R
“l18 15 11)C

(a) Represent the information for Sunday’s sales in a 2x3 matrix N.

S M L 5§ M L

N[ 12 10)R R
“l13 21 16)cC Answer N= [1}

C

() The cost of each cup of ice-cream is $2.50 for smalt (S), $3.20 for medium (M)
and $4.50 for large (L).

Represent the cost of ice cream in a 3x]1 matrix C.
$
258

C=|321M Answer C= (1]
45/ L

(c) Evaluate the matrix P=M+N.
S M L S M L

_Tzifws 17 8 s 14 12 10\R
- “clig 15 11) U3 21 16)C

. R(26 29 18
) cls1 36 27) Answer P= 1]

(d) State what the elements of P represent.

The elements represent the total number of different sizes of cups (5, M, L) of

T P T N e LR L LA e R R LT

Raisins and Chunkies flavoured ice-cream sold on Saturday and Sunday.

10
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BP-412

{© 7  {a) Thepoint P is(5,—8) and the point @ is (-4, 7).
w” The point I is such that Dlm.nwm. and O is the origin.
=y —
y=r-20 Find |G
200y T :
m _ e R mun, HEH L5 — () == 1=
- - * i i T H T : R = N og= WH|~U
fRaNEEE _ CFFHE R HHE or Tb Q Tuvm uh
180] (€} Graph: — = — (4) (5 4 5 9
—» 7or 8 points plotted correctly with follow through {(smooth curve) QF =00 +0P =~ 7 + )7l + el s
-» All 9 points plotted correctly with follow through {smooth curve) . . .
—» Pollow through to join points with smooth curve ) . IMHIAE...HV , WmMIT%OJQV
160 [Tolerance + lmm (half of small square) for plotting poinis and drawing curve through points] 2 2 2
i : T 5 : W IR R Wror;
- ; o ” i -15) 2| -8
" ; 1 B 18 -5 —
ANE : 1 u = oL
o s (o)
e | i [z i+ . (18 (-5) (23
- ERRENNN OL= - =
- u / -30) (8} |-38
120 ] : : —
= L T T [Einniv AR _S._u,\mmuiuum ? =1973 =44 418 44 4 umits (3sf)
iglgs ,‘ RERRS sanady T i
vo0 FEE - T / ARSWEF sorrerionniisnimnierneienny verseriaresisanseseeses  [4)
geuet q sdmgal Bans (b} Inthe diagram Od=a and OB=b,
aEm A £ ] ANNRRN" m n M isapointon OB where OB =2MB and the point N lies on AR
g0} N u!..ﬁ_.. Frr / “ such that 3BN =284
aRndEARTE ! : , jEn T B
“ﬂu 7 ! ; 1]
]
1 i ! il
60 . h
unE : : : B} M
g L”, " : : ._" - _. ”
40 $H ! RN |
T . L Ssune 0 Y
u.“ SpEn _ (i) Express BN , as simply as possible, in terms of a and b.
Nc 3 " ._ H
- : - (ki 1 e
it “ ! : . BA=BO+04=-h+a
T b4 0T . i
H,\. ” 1 un N T 175 BN "WE"WA[’..T Hv"Wﬂlm—U
0 . : I A=A SEhke > 3 3 3 3
Dmm i : ama b g1 - - b
— [ T I LT 11 E 1T | LI _
20 ANSWEr BN = iovsviessessessessmsnsssssessessssenses i1
13 14
[Turn Over
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GMS(SYMath/P2/Prelim2024/4E5N/BE

GMS(SYMath/P2/Prelim2024/4E5N NI

8 () () Complete the table by using the estimations from the curve. 9  Ann was planning to buy a car and chanced upon the following while doing her research.

Lowest Score 2.0(3.0)
Lower Quartile 38.0 -

Median 49.0 Car Loan $1,234 Parking x4
cgﬂ—- o_—uNH—H.~0 59.0 Read Tax 54867 ERF P
mmmw—n.ﬂ. m core q@.e Insurance 20T Servicing E2l ]

12} vetral | s200.3% P
D
(i) The distribution of the scores of the 80 students is represented in a e S

box-and-whisker plot below, where £ is a constant. pted from: ..:, il

Do you agree with the representation?

Provide justifications by using your answer from part (b)(i). Her annual salary is $108 000. When calculating her budget, she planncd to set aside 27%

of her monthly salary for the expenses incutred if she finally decided to buy a car.

1 | I [ 13

H } N (n) Based on the information that she chanced wpon in her research, deduce if Ann decided
to buy a car. Calculate the amount she budgeted monthly for the expenses incurred.

| 108000
(#) Ann’smonthly salary =
k 2k 3k 4k 5k Score Y ary 12

=$9000(> $8729, from research)

27% of Ann’s monthly salary = 27, $9000=
Answer 100
Wihiiaker I Box1l Box2 Witisker.2
¢ 7% 3 i S Seore p . :
20 380 450 590 790 nswer Buys a car: g.&.ﬁﬁw (Circle the response)
Disagree. Each box and whisker should not be equaily spaced.
The box-and-whisker plot shows that k&, 2k, 3k, 4k, 5k are all equally spaced . S esrrerveersrsserassrines [1]
{Increase by k each time from Lowest, LQ, Median, UQ, Highest).
From thé'actial velies, Uengih of' .Mc.m_ww&m._. w é?%c%w. w u.ﬂ.um T w.wmwn uu. In Singapore, a Certificate of Entitlement (COE) is required for vehicle ownership, which
. A represents the nght to regist d icle in Si i
For any comment substantiated with logical easons. 2) ’ ghtlo egiter snduso & vehiole B SHesbas Brn PSSV

Types of vehicle

{c}) Students who scored 33 marks and below are required to attend remedial.
A student is selected at random from the group.
Find the probability that the student selected is not required to attend remedial.
From graph: 33 marks — 15 student
Number of the students who are surfaced for remedial
=15 stodents
Number of the stedents who are not surfaced for remedial
=80-15=65 students
Probability that student selected is not required to attend remedial

6 B students

T80 16

13

T JE s .12

17 . 18
{Turn Over
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