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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 = 4712

Volume of a cone = % ar%h
Volume of a sphere = g ars
Area of triangle ABC = % absinC

Arc length = r@, where @ is in radians

Sector area = %rzﬁ, where @ is in radians

a b ¢
sinA sinB sinC

a2=b?+c2-2bccos A

>fx
Mean = —
>f
2 2
Standard deviation = Zix — Z_fx
>f >f
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Answer all the questions.
Expand and simplify  (4x —y) (3x + 4y).

(4x—y) (3x + 4y)
= 12x2 — 3xy + 16xy — 4y?
= 12x% + 13xy — 4y?

3x | 12x% | —3xy
4y | 16xy | —4y?

2 N
ANSWEr ....cceeeen 12X + 13xy . 4y .............. [2]

(@) Find the lowest common multiple (LCM) of 108 and 140.

By Prime Factorisation,
LCM=22x33x5x7

2 108 140 —4x27x5x7
3 27 35
3 9 35
3 3 35
5 1 7
7 1 1
Answer 3780 ..................... [1]

(b) Find the highest common factor (HCF) of 108 and 140.

By Prime Factorisation,

HCF = 22
2 108 140 HCF=4
2 54 70
27 35
4
ANSWET tueieeeenrnneeacsensencescnscnsoncescnsans [1]
Solve 4—£x=2.
3
4—lx:2
3
4—2:£x
3
2x3=X
LX=6
_ 6
ANSWEE X = tieiirerenrerarensconsansonssnnsansonnsnns [1]
3
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(@)

(b)

10 23 34 40 25 35 17 44 23

Find the median of the set of numbers.
Ascending Order:

10 17 23 23 34 35 40 44
ANSWEL wiveineiniinrennnncnnes 2D e [1]
Find the range of the set of numbers.

17 23 23 25 34 35 40 W4
Range = Highest — Lowest = 44 — 10 = 34

(@)

(b)

A hotel made breakfast milkshake 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.

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

5units —> 2.5 litres

lunit — %:O.SIitreS

3units — 0.5x3=1.5litres

Answer 15 ................ litres [1]
(i)  How much breakfast milkshake is made?
Total number of units lunit — 0.5 litres
=7+5+3 15units — 15x0.5
= 15 units —> 7.5 litres
ANSWEN weveveenrnennennnn. 75 ................ litres [1]

Another milkshake is made using apple juice, peach juice and milk.
The ratio of  apple juice : milk =2 : 3.
The ratio of  milk : peach juice =5 : 4.

Find the ratio of apple juice : milk : peach juice.

Apple Milk Peach
2(5) 3(5)
: 5(3) 4(3)
10 : 15 : 12
Answer ..... 10 X 15 D oeeees 1 2 ..... [1]

4



GMS(S)/Math/P1/Prelim2024/4E5N/Answer Scheme

6

Find the equation of the straight line passing through (7,-7) and (-4, 15) .

Gradient, m=22—% y — intercept, c: Equation:
Xp =X
15— (-7 y=mx+c y=mx+c
N _4(_7) —71=(2)(7)+c y=-2x+7
15+7 —r=-lda+c
= c=-7+14
-1 c=7
2
-11
Gradient, m = -2
y=—2x+7
[3]

The graph shows the growth in milk tea consumers regionally.

Growth of Milk Tea Consumers from Southeast Asian Countries

MALAYSIA

INDONESIA  PHILIPPINES  THAILAND VIETNAM SINGAPORE

Adapted from source: https://www.mdpi.com/

(a) State one misleading feature of the graph.

Evidence: Value does not specify if its actual value or percentage. No y-axis,
not indicative of the length of bar and value cannot be verified for accuracy.

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

(b)

Any Interpretation or Conclusion with substantial and mathematically sound

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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8 The Venn diagram shows the elements of &= {integers x: 1 <x <15} and two sets A and B.
4
A B
13 14
12 4 7 8 11
(@) Use one of the symbols below to complete each statement.
b c e N ¢
i {15} ...... eveeeens ANnB [1]
(i) 1 e ST (AuBY [1]
(b) Suggest a description to define set A.
A = {integer x: x is a multiple of 3 OR x s divisible by 3}
...................................................................................................... [1]
9 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 r. (1 billion = 1x 10°)

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

Total amount =P 1+L
100

12
5.04x10° = 4.72x10° (1+L]
100

5.04 ro
_ =14+ —
472 100

5.04 r

12 =1+—

4.72 100

100 1,2/5'04 -1li=r
4.72

r = 0.5481408453
r=0.548

ANSWELN = eereernnnnnnnnnes feeeeseettectesannnns

6
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10

The following diagram shows the positions of Earth, E, and Venus, V, and their orbit around
the Sun, S. 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.]

()

(b)

If the angle « is 46.054°, calculate the distance between Earth and the Sun.
Distance between Earth and the Sun = ES

VS
SIha™ =—
ES

8
sin 46,0540 = -082x10°

8
cg _ 1.082x10

sin 46.054°
ES =1.502789924 x 108 km
ES =1.503 x 10% km
(follow the standard form and degree of accuracy given in question: 3dp)

8
ANSWEr ..eevevnnnenn. 1908 X107 rererenns km [1]

State the value of « when Earth is furthest from Venus and calculate this distance.

Earth furthest from Venus = ES + VS
When « = 0.000° (ES and VS are on the same straight line, collinear)
(follow degree of accuracy given in question: 3dp)

Distance =ES+VS
= (1.502789924 x 10%) + (1.082 x 10°%)
Distance = 2.584789924 x 108
ES+VS =2.585x10%km
(follow degree of accuracy given in question: 3dp)

[Turn Over
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x> —4x
11 Simpli —_—.
plify 2X* ~7Xx+6
W _ Ax x(x2 _4) Factorise Numerator fully
2 _ = — Factorise Denominator fully
2X°-7x+6  (x-2)(2x-3) Simplify fraction correctly
_X(x+2)(x-2)
 (x-2)(2x-3)
_x(x+2)
- (2x-3)
Xx(x+2)
(2x-3)
ANSWET tiviieirenrsnseasessnsonsossnssnssnsssnsnns [3]
12 (a) A boxis said to contain blue marbles, red marbles and yellow marbles.

(b)

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 is 0.73.

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

Evidence:

P(yellow) =1 - [P(blue) + P(red)]
=1-[0.27 + 0.73]
=1-1

P(yellow) =0

Interpretation: P(yellow) = 0 means the chances is NIL and not possible to do so.
Conclusion: There are no yellow marbles in the box. 2]

T L s o v oo v vvvvvvett00iitiiitiiiiiitiiiiiiioiioiiosioscoiiosioicoconcocoesesssosnsceoncensssssosssssssscssscsssscsse

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.
New P (purple):

Total number of purple marbles
3 +x 1

== 12 +4x =21 + X =3+3
10+8+3 +x 4 AX—Xx=21-12 = 6 purple marbles
3+ X _E 3Xx=9
21+x 4 X=3
4(3+x)=1(21+x)
6
ANSWET 1iviieininiiarninernsninesasnssesnsnssesnsess [2]

8
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13  Factorise completely 8 — 2x — 24y + 6xy.

8 — 2x — 24y + 6xy

= 2(4 — x — 12y + 3xy) Factorise common factor 2

= 2[1(4 — x) — 3y(4 — X)] Factorise by grouping

=2(4-x)(1-3y) Correctly simplified (equivalent)

2(4—-x)(1—3y) or 2(x—4)3y—-1
Answer ( ...... )( ...... y) ........ ( )(y ..... ) [3]

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.

% of oil (in the container) used for cooking = (20% x 65%) = 13%
% of oil (in the container) left = 65% — 13% = 52%
Total capacity of oil still in the container:

52% — 15.6 litres (100% — 52% = 48% to be full)

1% — ﬁ litres
52

48% — &x48
52

= 14.4 litres

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

Hence, there will be a spill.

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

There will be a spill as the total amount of oil poured (14.8 litres) exceeds

[Turn Over
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15  Assurvey 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.

Evidence: A pie chart displays the breakdown (by angles, percentage, fraction etc) of the
survey of the different houses.
Interpretation: However, the actual breakdown of numbers cannot be found.

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 number).

Total Distance e Adding 4.8 m to Total Distance
Average Speed e Correct Formula for Time and correct value in hours
36km+4.8m e Correct Time for minutes and seconds

70 km/h

3.6 km +£ km
_ 1000

B 70 km/h
_3.6048 km

70 km/h
=0.05149714286 (x60 minutes x 60 seconds)
= 185.3897143 seconds
Time taken = 3 minutes 5.3897143 seconds
Time taken = 3 minutes 6 seconds (round up)
(pass through the MCE tunnel completely)

Time taken =

Answer .....0...... minutes ............ seconds [3]

10
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6
b*
(a) Explain why N is a perfect cube

17 N= where a and b are prime numbers.

(b) Show that M is divisible by 6, given that MN _ 3ab)’ and M is a natural number.
2

Answer
Hence

w = (3ab)2 3a2p?

2 =M :6[ a j
MN =2(3%)(ab)’ N

) Attempt at
M = 18(ab) — M as subject for formula
Y — 6 extracted (multiple of 6 / divisible by 6)

[2]
18 The expression 2+ px—x® can be written in the form g — (x — 3)%
(@) Find the value of p and the value of q.
2+px—x% = q—(x—3)?
2+px—x2 = q—(xX*—6x+9)
2+pX—Xx> = q-x+6x—-9
2+px—x2 = (g—9) + 6x— X%
Comparing coefficient of:
X : p=6 6
XV 2=q-9 =] S T
g=11 11
0= ceeeenrenceecccnsoncescescnsancancnnes [2]

(b) Explain why when x =3, the expression has its maximum value.

Evidence: (x—3)? in g— (x—3)? is of minimum value when (x — 3)? = 0, which leads to
(x—=3)=0 and x=3.[x*>0]

11
[Turn Over
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19 (a) Theforce, F Newtons, between any two particles in the universe is inversely

proportional to the square of the distance, r 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.

1
Fa— FZ:LZ[rZ:Zr]
r (r,)
F-X _ 1007
r 2 = 2
K (2r)
100=-7 - _100r?
k = 100r? 27 Yr?
F,=25
Answer 25

................................. Newtons [2]
(b) 'y is proportional to x3.
Explain the effect on the value of x in order for y to be 2700% of its original value.

y, =2700% of y (= 27y)
X, =3/2700% of y (=327
X, = 327 x

X, =3X

12



GMS(S)/Math/P1/Prelim2024/4E5N/Answer Scheme)

20  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.

(@)
(b)
(©)

(d)

C

(b)
bisector of angle ABC

CP=(48%+0.1)cm

(@)

perpendicular bisector of AB

AN

Construct the perpendicular bisector of AB. [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 A and B and equidistant from AB and BC.
Mark the point P on the diagram and measure the actual length of CP.

1:1000 3 :
1¢em - 1000 cm CP=(45+01)cm=(45£1)m
(1 m =100 cm) (45 = 1)
1cm: (1000 = 10) m ANSWEN CP = Liiviiiiieiiienrinrenssenessnsoncnannss m [1]
1cm: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 AB and BC at points X and Y respectively such that
BX =BY. 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 =2zr

_ _ BX =BY

=27(22) [r=22+1] (Tangents from external point, B, are equal)
Length =4472r=138.230... m
Length =138 m (3sf)
131.9 m <Length< 144.5m

Answer Shape of tiled path: ........ 9'.((.:!? ............

Length of tiled path = ......00 .. ...... m [2]

13
[Turn Over
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2ax(364)c .

21 (a) TS

Find an expression for a interms of b and ¢.

261)((364_)C — a+2C:4b
N S a=4b-2c
16"
28 x4° =16"

(22)x(2) =(2*)  Simplify using Indices Law
Simplify to base 2
2a > 220 — 24b
2a+2(: = 24b

ANSWEr @ = cuiveeeeennnnns 4b_20 .................. [2]
1
. . 27 12 \ 3
(b) Simplify ( X{ ] .
1 1 1
27y 3 Xt )3 x® )3
) o) TFe
~ XGX% B X2
B BSX% y12><E B 3y4
X2
a4
ANSWET eiviierieenecneennans 3y ..................... [2]

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,

Mean =Z—fx
>f
_ (2x45)+(13x55)+(20x65)+(5x75) 2480
- 40 40
Mean =62 kg
ANSWEN wevineinrninennnns 62 .................. kg [1]

(if) the standard deviation of the weight.

2 2
Standard deviation = Zix - Z_fx
>f >f

2x 457 ) +(13x55% ) +(20x 65% )+ (5x 75°
40
=7.483314774
Standard Deviation = 7.48 kg
ANSWET tiviiereeenennnns 7 48 ................. kg [1]

(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.

Mean calculated is lower and correct value will increase by 2 kg (62 + 2 = 64 kg).

15
[Turn Over
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23 The diagram below shows a square S, a regular hexagon H and
a part of a regular n — sided polygon P.

Find the number of sides, n, of the regular polygon P.

Each interior angle of regular hexagon, H
(6 - 2)><180°
6
_ 4x180°
-6
7200
G
=120°

Each interior angle of square, S = 90°

Each interior angle of regular polygon, P
= 360° —120°-90°

=150°

[angles at a point]

Each exterior angle of regular polygon, P
=180° — 150°
=30°

Number of sides, n, of regular polygon P
360°

n=
30°

n =12 sides

[Accept working with sound properties of angles used]

ANSWEN N = iiviieiinrenecnnnes 12 e [4]

16
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24  (a) The first five terms of a sequence are 2, 7,12, 17 and 22.

(i) T, isthe nth term of the sequence.

Find an expression, in terms of n for T .

Th=a+(n-1)d [a=2,d=7-2=5]

Th=2+(-1)(5)

=2+5n-5
Th=5n-3
Answer T, = on-3 (orequivaleny . [1]

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

When n=1, a+b=2.
Show that 4a+2b=09.

Answer
Given: Sum Sh= an’ +bn
When n =2, Sz =a(2)? + b(2)
2+7=4a+2b
4a+2b=9 (Shown)

[1]
(iii) Solve the equations from part (ii).
a+bh=2 (1) a+b=2, (1): a=2-b
4a+2b=9 ) 4a+2b=09. aco (1
(1): a=2-b 2
(2): 42-b)+2b=9 1
8—4b+2b=09 a=2+>
—2b=9-8 1
2b=1 a=2-
b=_1 o1
2 Answer a=......... et
1
D = eeeeteee e e 2]
(b) The sum of the first n terms of a different sequence is given by 5n?2 + 3n.
Find the 11th term of this sequence
Given: Sum Sn=5n2+3n
T11=S11 — S10
= [5(11)% + 3(11)] - [5(10)? + 3(10)]
=638 - 530
T11= 108
Answer 108 ..................... [2]
17

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

()

F

A

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

Evidence: AC is a tangent at B. In this case, CF is NOT a tangent at E.
Interpretation: For BC = CE, both AC and FC has to be tangents which are drawn

(b)

(©)

...................................................................................................... 1]

Complete these statements.
Angle OEF = 5x° = 90° (OE is a perpendicular bisector of chord DF)

5X=90= x=9—50=18
() X= oo 18, because . 5.8 Perpendicular bisector of chord DF
(no marks awarded for correct value of x but incorrect reasons.) [1]
Angle OBC = 3y° = 90° (AC is a tangent perpendicular to radius OB)
3y=90= y=9—:=30
(i) Y= eorernn 30.......... because .C. 1S 2 fangent perpendicular o radius OB
(no marks awarded for correct value of y but incorrect reasons.) [1]

Using the answers in part (b) and given that angle BCD = (x +y)°,
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, L bisector of chord, tangent perpendicular to radius]

Reflex angle BOE = (360 — 132)° = 228°
[angles at a point]

ANSWET tiviieiinenecnnennans 228° e, [3]

18
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o

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 is unfolded to form a sector subtended by angle &, shown below.

0]

0

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

Answer 5
Radius of base of cup, r = rl 3cm Circumference of base of circle (radius = r1)
Perpendicular height of cone, h = Are length of sector (radius = r2)
1 2zl =1,0
—T 2
Volume of cone—3zrr h 277(3)=(0A)0
41
407 =17 (3)h 67 = (—je
3 3
40=3h
40 1 0 = 672' +ﬂ
h=—=13= cm 3
3 3 6 =1.379235799
OA%2=h?+r? _
) 6 =1.3792 (4dp) (Shown)
oar =40} | 5 10681 ,
3 9 Alternative:
68l 41 9 Curved surface area of cone = Area of sector
OA=,[—=—=13=-cm -1,
9 3 3 7 (r)c = 5 (r2)-6 [4]
(b) Hence, evaluate the area of the sector.
Area of sector = % r2e [r=r,= %]

1(41Y
:E(?J (13792...)  (ech)

=128.8052988
Area of sector =129 cm? (3sf)

ANSWET wuvvenernrnnennnsd 129 e, cm? [2]

19
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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
I
30cm
________ A\ 4
o) >

(a) State a possible coordinate for the centre of the A3-sized grid.
Two possible answers:

Orientation: Landscape
. . . (21,15)
v /| Orientation: Portrait (21,15)
(ts.21) (15,21) ‘
Answer ((ceevnrernncanes s eeesesersesanes ) [1]

(b) State the possible coordinates for each of the points of the cardboard, A, B, C and D.
Four possible answers: Coordinates must be in order ABCD, BCDA, CDAB, DABC etc

Answer A (ceeeeeieeneenn. ) eerensencesenes )
o0 o = | eereenenenenes )
(8.10) (10,22) (4,14) (14.26) C(ereernennennnnn \ eeeereeeecnsees )
(8,32) (32,22) (4,28) (28,26)
(22,32) (32,8) (26,28) (28,4) D (ceenenenenennnn ) eeereesecncnnes ) [2]
(22,10) (26,14)

(c) 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.

15

Best Option: Cut the longer side of cardboard by 2.4 cm. Ratio of length = EVT

| e R R Py AT N
Next Option: Cut the longer side of cardboard by 12 cm. Ratio of length = — = (— — |=
....................................................................... 42.....30..0..30/..3.. 2]

(Minimal wastage and cutting required so BEST OPTION is the correct answer.)
20
End of Paper

14 22—2.4(_ 19.6}_ 7




