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Compound Interest

Mensuration

Trigonometry

Statistics

Mathematical Formulae

Total amount= P (1+ Lj
100

Curved surface area of a cone = zrl

Surface area of a sphere = 4712

Volume of a cone = % ar2h
— 4 3
Volume of a sphere = 3 ar
: 1 :
Area of triangle ABC = > absinC

Arc length = r@, where @ is in radians

1 . .
Sector area = E r26, where @ is in radians

a b ¢
sinA sinB sinC

a?=b?+c2-2bccos A

Mean = Z_fx
>f

2 2
Standard deviation = i — Z_fX
>f >f
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Answer all the questions.

1 Expand and simplify  (4x —y) (3x + 4y).
ANSWEL 4ireiniiniinieensenssnsessessnsonsossesonses [2]
2 (@) Find the lowest common multiple (LCM) of 108 and 140.
ANSWET tiuieerenrsneeesessnsonsessnsonssssssnssns [1]
(b) Find the highest common factor (HCF) of 108 and 140.
ANSWET tueieeeenrnneeacsensencescnscnsoncescnsans [1]
1
3 Solve 4-=x=2.
3
ANSWET X = tireieeeenersnseensonsenscsnsansenssansons [1]
3
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()

(b)

10 23 34 40 25 35 17 44 23

Find the median of the set of numbers.

ANSWET treineieenrnnenacescnsansessnsansansscnsans [1]
Find the range of the set of numbers.

(@)

(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?

ANSWET iveiurniniinrniesasntnesasnsnesacaes litres [1]

(i)  How much breakfast milkshake is made?

ANSWEL wirieniinreeeneensencencescnsancancnnes 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.

ANSWET ivivurnines T vevevurnenes & caseresnses [1]

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

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

Growth of Milk Tea Consumers from Southeast Asian Countries

INDONESIA  PHILIPPINES  THAILAND VIETNAM SINGAPORE MALAYSIA

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

(a) State one misleading feature of the graph.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

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

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo
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8 The Venn diagram shows the elements of &= {integers x: 1 <x <15} and two sets A and B.

S

A B
13 14

12 4 7 8 11

(@) Use one of the symbols below to complete each statement.

b c e N ¢

() {15} eeeeeeennn. ANB [1]
() 1 eeeeeeenn. (AU BY [1]

(b) Suggest a description to define set A.

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 =1x10°)

ANSWET I'= ireiuinineinrninesasnrsesasnsossacases % [2]
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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.]

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

ANSWET wivirerniniierniiiesnrnesesasnssasasncnns km [1]

(b) State the value of « when Earth is furthest from Venus and calculate this distance.
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x3 —4x

11 Simpli A EA—
plity 2X° —7X+6

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 is 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.

Answer

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.

[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 number).

ANSWer ............ MINULES ............ seconds [3]

10
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6
17 N =% where a and b are prime numbers.

(a) Explain why N is a perfect cube.

(b) Show that M is divisible by 6, given that I\/I—Z'\l=(3ab)2 and M is a natural number.

Answer

[2]
18 The expression 2+ px—x> can be written in the form q— (x — 3)2.
(@) Find the value of p and the value of q.
Answer T rteeteeeiiiiiiiiatiieteitatiaseaans
0= eerenrenceecccnsencescescnsancancnnes [2]
(b) Explain why when x =3, the expression has its maximum value.
[1]
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19

(@) The force, 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.

ANSWET wivineininiierninrnecnrenecasens 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.

12
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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
A B
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.

ANSWEr CP = tiiiiiiiiiiiniiiierniieiasninecasnsnes 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 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.

Answer Shape of tiled path: ...cceeeiveiiiiiininnnnnn.

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

13
[Turn Over
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2ax(364)° )

21 (a) &

Find an expression for a interms of b and c.

ANSWEE @ = tevreenrinreeceecnsencescscnsancescnsanss [2]
1

(b)  Simplify [27)({12 ]3.

N 1) [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,

5111 kg [1]

(if) the standard deviation of the weight.

5111 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.

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.

ANSWEE N = tiiiieiinieneennrensenassnsonscsnsansonans [4]

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

(i) Tn isthe nth term of the sequence.
Find an expression, in terms of n for Tn.

ANSWEE Thn = eireiniiuiierneiniiniieceesnieassesncnnnes [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

[1]
(iii) Solve the equations from part (ii).
at+b=2,
da+2b=09.
ANSWEN 8 = tuiuiinininenenenesesesesesnsasasasnss
D = e [2]
(b) The sum of the first n terms of a different sequence is given by 5n2 + 3n.
Find the 11th term of this sequence.
ANSWET tueiieeeenrenceacescnsonsessessnsansssnsans [2]

17
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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) A statement was made that BC = CE.
Do you agree? Give reasons for your answer.

...................................................................................................... [1]
(b) Complete these statements.
() XZ eeiveiieineinecnnnnes DECAUSE tvierereenreneeneeneeeeneensensencscnsonsoncncnns
............................................................................................. [1]
(i) Y= ceirireiniininnnnnes DECAUSE tvieierrenrenrenreneeeensonssnsensessnssnsonssssnns
............................................................................................. [1]
(c) 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.
ANSWET tueiieeeenrenceacescnsonsessessnsansssnsans [3]

18
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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 is unfolded to form a sector subtended by angle &, shown below.

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

[4]

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

ANSWET wuvrnerneennernernernnerneenerneenns 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.

()

(b)

(©)

< 42 cm >

y

A A

I

|

I

I

30cm
O ________ 9 X ‘(
State a possible coordinate for the centre of the A3-sized grid.
Answer (cevvnrernncnnes s ceererenenenens ) [1]

ANSWET A (eeererernens e, )
B (corererererenns e, )
of QU e, )
DY G e, ) 12

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.

20
End of Paper



