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Mathematical Formulae

Compound Interest

Total amount = P| 1+ L
100

Mensuration

Curved surface area of a cone = v/

2
Surface area of a sphere = 477

Volume of a cone = l7zr2h
4
Volume of a sphere = —7zr

Area of triangle ABC = %ab sinC
Arc length = 6, where 6 is in radians

1 .. )
Sector area = Erzé?, where @ is in radians

Trigonometry
a b ¢
sind sinB sinC
a’ =b*+c*=2bccos A
Statistics

Mean = %J;C

Standard Deviation = %in 2 - ( %J; J
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Answer all the questions.

Alex puts aside $8000 in an investment fund which offers compounded interest
quarterly at an interest rate of 2% per annum.
Calculate the total value of his investment at the end of 3.5 years.

In the quadrilateral ABCD, BC = 5.25 cm, AC =4.32 cm.
Angle ADC =90°. Angle ACD =35°.
C

(a) Calculate AD.

Answer ..........cciiiiiiii.. cm [1]

(b)  Given that the area of triangle ABC = 3.18 cm’, find the obtuse angle ACB.

ANSWer ......cviiiiiiiiiiiiiiii [2]
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3 The density of gold is 19.32 g/cm®.
The mass of a gold bracelet is 37.51 g.
(a) By rounding these numbers correct to 2 significant figures, find an estimate of the
volume of the gold bracelet.
Show the numbers you use.
ANSWer ........ccooiiiiiiiiiiiii. cm’  [2]
(b) Without doing any further calculation, explain why the actual volume of the gold
bracelet is less than the answer to part (a).
................................................................................................... [1]
4 A box contains 10 blue water bottles, 7 green water bottles and 5 red water bottles.
(a) Two water bottles are drawn from the box.
In the first draw, a water bottle is randomly drawn from the box with no
replacement.
What is the probability that a green bottle will be drawn on the second draw?
ANSWer ..o [2]
(b) How many red water bottles should be added into the bag such that the probability
of drawing a red water bottle on the first draw is % ?
Answer .........cciiiiiiiiiiiiii.. 2]
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1 2 . D
5 Express — as a single fraction in its simplest form.

(2" -3x-2) (x-2)

6 Five positive integers have a mean of 18, a median of 14 and a mode of 33.
Given that the two smallest integers are prime numbers, find the five numbers.

2025 Prelim S4 Mathematics P1 [Turn over



6

In 2023, the revenue of a company was 12% more than in 2022.
In 2024, it was 30% less than in 2023.
(a) Given that p represents the revenue of the company in 2022, express the revenue

in 2023 in terms of p.
ANSWer ..o, [1]
(b) Ben said that in 2024, the revenue of the company was 33.6% less than in 2022.

Do you agree?
You must show your calculations.

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

(@) Solve S 2

I-x 3x-1
Answer X= ..., 2]
4x* =25
(b) Simplify ——.
A

ANSWEr it [2]
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9 The ratio of exterior angle : interior angle of a regular polygonis 1 : 9.
Calculate
(a) the number of sides of the polygon,

Answer ..........cciiiiiiiiiinil. 2]
(b) the sum of the interior angles of the polygon.

Answer ..ol [1]

10 (a) Write down the set represented by the following shaded region.
g

A C

ANSWEF .o, [1]

(b) Giventhat &= {x: xis an integer, 1< x <13}, and its subsets 4, B and C are
A= {x:xis afactor of 16}
B = {x : xis a prime number}
C={x:9-x>1}
(i) List the elements in the set AN B .

ARSWEF (.o, [1]
(ii) Find n(B' v C).

ANSWEF (.o, [1]
(iii) Explain clearly if Ac C.
................................................................................................... [1]
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11 The figure below shows a graph with y-intercept —4.
It has a minimum point (-2, — 8).
Find the equation of the graph in the form y = x> + ax + b, where a and b are integers.

y
A
—4
(=2,-8)
Answer y= . ...ciiiiiiiiiiii, [2]
12
A
B C D
In the diagram, angle ACB = angle DAB.
(a) Show that the triangles ABC and DBA are similar.
Answer
[2]
(b) Given that 4B=5.2 cm and BC =3.4 cm, find the length of CD.
Answer ..........cciiiiiiiiin cm [2]
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A\~ 4
The diagram shows two geometrically similar bowls.
The larger bowl has a base area of 64 cm?.

The smaller bowl has a base area of 12.25 cm?.
(i) The height of the smaller bowl is 7 cm.

Calculate the height of the bigger bowl.

ANSWeEr .o, cm [2]

(ii) A hawker stall uses the two types of bowls to serve porridge to customers.
The price of the same type of porridge served using the large bowl is eight
times as much as the small bowl.

Which size gives a better value for money? Explain your answer.

................................................................................................... (2]
(b) The illumination, / units, of a bulb is inversely proportional to the square of the
distance, d metres.
The distance from a particular bulb is increased by 25% of its original distance.
Calculate the percentage reduction in the illumination of the bulb.
Answer ..............ooee... % [2]
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> 2
14 Simplify [%j +(64x%) 2.

ANSWEF oo

15 A map is drawn to a scale of 1: 25 000.
(a) This scale can be expressed as 1 centimetre represents n kilometres.
Find n.

AnSwer n= ...,

(b) The distance between two points on the map is 41.5 centimetres.
Find the actual distance, in kilometres, between the two points.

(c) A farm has an area of 51.2 square centimetres on this map.
Find the area of the farm, in square centimetres, on a second map which is drawn
to a scale of 1 : 80 000.

ANSWeEr ..o cm

2]

2025 Prelim S4 Mathematics P1



11

16 (a) Expand and simplify (3x-5 p)2 .

ARSWEF Lo, [1]
(b) Given that (3x—5p)° =9x> —90x+ 225, find p.
ARSWEr D= ..ottt [1]
17 The diagram shows a quadrilateral ABCD.
AB=54cm, BC=7.6 cm, CD=8.3 cm, angle BCD =75° and angle ADB =32°.
7.6 cm c
B
54 cm
8.3 cm
A
D
(a) Find BD.
Answer ... cm [3]
(b) Find angle BAD.
ANSWEF oo, [2]
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18 (a) (i) Write 3150 as a product of its prime factors.

ARSWeEr ..o eeeeeeeeen. 1]

(ii) The highest common factor (HCF) of two numbers is 21.
The lower common multiple (LCM) of the two numbers is 3150.
Both numbers are greater than 70. Find the two numbers

Answer ................ and ................. [2]

(b) (i) Use prime factors to explain why 14 x56 is a perfect square.

.......................................................................................... [1]
(ii) p and g are both prime numbers.
Find the values of p and ¢ so that 14x56 2P g perfect cube.
q
Answerp= ..........cccooin... s T e [2]
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2

19 (a) Factorise completely 49x* —(x+3)

(b)  One solution of the equation 6x° +kx—14 =0, where £ is an integer, is x = — .

Find
(i) the value of £,

Answer k= ..., [1]
(ii) the other solution to the equation.

ANSWer X = ..o, (2]
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20 A bicycle rental station charges by hour for the rental of its bicycles.
On a particular week, the normal bicycles, children bicycles, and family bicycles were
rented for 210 hours, 40 hours and x hours respectively on Saturday.
On Sunday, the normal bicycles, children bicycles, and family bicycles were rented for
325 hours, 65 hours and 32 hours, respectively.
(a) Represent the above information in a 2x3 matrix P.

Answer P =
[1]
(b) The charges for one hour’s rental is $12 for normal bicycle, $8 for children
bicycle and $40 for family bicycle.
12
Find, in terms of x, the matrix Q=P| 8
40
Answer Q =
[1]
(¢) Explain what each element in Q represents.
................................................................................................... [1]
(d) The revenue from rental of family bicycles on that Saturday is equivalent to the
revenue from the rental of children bicycles on that Sunday.
Calculate the value of x.
Answer x= .. ..ol [1]
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(e) In the following week, a special event was held near the bicycle rental station.
The rental revenue increased by 25% and 50% compared to the previous Saturday

and Sunday respectively.
Using your answer in (d) and matrix multiplication only, calculate the revenue on

Saturday and Sunday, respectively.

Answer $ ................ on Saturday and $ .................. on Sunday [2]
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21 ABC s an arc of a circle, centre O and radius 8 cm.

The tangents at 4 and C meet at P. Angle AOC is 2?” radians and AP =2.91 cm.

P
291 cm B
A C
8 cm 27t & cm
9
)
(@) Show that angle APC = 77” radians.
(Give reasons for each step of your working.)
Answer
2]
(b) Find the area of the shaded region.
ANSWEF ..., cm? [3]
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22 Construct triangle ABC where 4B =5.8 cm, BC =7 cmand AC =9.5 cm.
Line 4B has been drawn.

Answer

(a) On the same diagram, construct

(i) the perpendicular bisector of 4B, [1]

(ii) the angle bisector of angle CAB. [1]
(b) Mark clearly a possible point which lies inside the triangle, equidistant from 4 and

B, and is nearer to AC than AB. Label this point X. [1]
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23 The figure below shows a series of patterns consisting of dots and lines.
Figure 1 has 4 dots and 7 lines.

K R X

Figure 1 Figure 2 Figure 3
(a) Which figure has 19 dots?

Answer Figure ...............cc....... [1]

(b) Let L denotes the number of lines.
Write down a formula for L in terms of n, in Figure n.

Answer L, = ......cccccoiiiiiiiiiiiin... [1]

(c) Is there a figure with 83 lines?
Explain your reasoning.

2025 Prelim S4 Mathematics P1



19

24  The diagram shows a speed time graph of an object during a period of 30 seconds.

Speed (m/s)
A
18 +
4-
» Time (s
0 6 22 30 ®)
(a) Calculate the acceleration of the object when 7 =4.
Answer ............cciiiiiinn.. m/s>  [1]
(b) Calculate the distance travelled in the first 15 seconds.
ANSWer .........ccciiiiiiiiiiiin, m [2]

(c) Given that the acceleration of the object after £ = 22 is 1.5 m/s?, calculate the
speed of the object when ¢ = 30.

AnSWer .........ooiiiiiiiiiin.. m/s [2]
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Answer Key
1 $8578.57 14 1.6x*
2(a) 2.48 cm 15(a) 0.25
2(b) 163.7° 15(b) | 10.375 km
3(a) 2.0 cm® 15(c) 5 cm?
3(b) Volume is found by dividing a 16(a) 9v2 =30 px+25 p2
larger mass by a smaller density.
The actual volume is less than the
estimated volume
4(a) 7 16(b) 3
22
4(b) 29 17(a) 9.70 cm
5 —1-4x 17(b) 107.9°
(2x + 1) (x - 2)
6 3,7,14,33,33 18(ai) 2x3%x52%x7
7(a) 1.12p 18(aii) | 126 and 525
7(b) I do not agree as there is only a 18(bi) | The indices/powers of the prime factors
drop of 21.6% in revenue between are even integers. Therefore, 14 %56 is
2024 and 2022 instead of 33.6% a perfect square
11
80 | @x+3) 0@ | 3(8x+3)(26-1)
(3x + 1)
9(a) 20 19(bi) | 17
9(b) 3240° 19(bii) | 7
2
10(a) A'N(B'NC) or(AUB)NC | 20@ 210 40 «x
325 65 32
10(bi) | {2} 20(b) 2840+ 40x
5700
10(bii) 11 20(c) The elements represent the revenue of
the bicycle rental station on Saturday
and Sunday respectively on that
particular week
10(biii) | All elements in Set A are elements | 20(d) 13
in Set C, A # C . Therefore
AcC
11 F+dx—4 20(e) $4200 and $8550
12(a) ZABC = ZDBA (common ang 21(b) | 0.95] cm?

ZACB = ZDAB (given)
Therefore AABC is similar to
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12(b) 4.55 cm 22
S
13 (ai) 16 cm 23(a) Figure 6
13(aii) As the volume of the large bowl is | 23(b) L =5n+2
more than 8 times the volume of "
the small bowl, the larger bowl
gives better value for money.
13(b) 36% 23(c) Since # is not a positive integer, there is
no figure with 83 lines.
24(a) 1
2= m/s?
3
24(b) 228 m
24(c) 30
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