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S3 Final Examination (2024-2025)

Mathematics
(2 hours)
Date: 6" June 2025 Name:
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Instructions to students:
1. This paper consists of THREE parts, Conventional Questions, Multiple-choice Questions

and Bonus Question. There are Section A and Section B in Conventional Questions. Section
A carries 56 marks, Section B carries 24 marks, Multiple-choice Questions carry 20 marks

and Bonus Question carries 3 marks.

The maximum score of this paper is 100.

Attempt ALL questions in Conventional Questions and Multiple-choice Questions.

Write your answers in the spaces provided in this Question / Answer Book.

Unless otherwise specified, show your workings clearly.

Unless otherwise specified, numerical answers should either be exact or correct to 3

significant figures.

The diagrams in this paper are not necessarily drawn to scale.
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CONVENTIONAL QUESTIONS
SIECTION A (56 marks)
6 -4
1.  Simplify ( 1; C{z = and express your answer with positive indices. (3 marks)
pq
2.  Make s the subject of the formula : I s (3 marks)
-5 t+
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3. Factorize

(a) 18p*—3pg—104
(b) 24p-—20g—18p*+ 3pg + 104>

(3 marks)
: . : 9x+11
4. (a) Find the range of values of x which satisfy 2x — 7 < .
(b) How many negative integers satisfy the inequality in (a)?
(3 marks)
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5. A computer tablet is sold at a discount of 40% and a loss of $1000 is made. It is given that
the marked price of the computer tablet is 25% above its cost price. Find the marked price of
the computer tablet.
(4 marks)

-~ - R 2 L . - - -

6. A bag contains 3 red balls, 10 green balls and 27 yellow balls. In a game, a player draws a

ball at random from the bag. A prize will be given to the player according to the table below.
Colour Red Green Yellow

Prize $150 $12 $2

(a) Find the expected value of the prize that the player gets in the game.
(b) Ifthe cost of playing the game once 1s $20, is the game favourable to the player?

Explain your answer.
(4 marks)
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7. InFigure 1, E and F are points on AB and BC respectively. It is given that DC = 24D.
(a) Find AE : EB.

(b) IfAB=8(1+A/2 ) cm, find the length of EB.

(Leave the radical sign * \/— " in the answers.)

Figure 1
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8.  The table below shows the distribution of the numbers of credit cards owned by a group of
adults. It is given that the méan of the distribution is 2.7.
Number of credit cards 1 2 3 4
Number of adults 6 n 9 7 6
(a) Find n.
(b) If an adult is randomly selected from the group, find the probability that the number of
credit cards owned by the selected adult is not more than the median of the distribution.
(4 marks)
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9.  In Figure 2, OABC is a quadrilateral. The diagonals AC and OB intersect at D. It is given that

OA=0B=0Cand AC 1 OD.
(a) Prove that AAOD = ACOD.
(b) It is given that O is the centre of the circle which passes through 4, B and C. If

04 = 12 cm and ZAOB = 75°, find the area of the sector OABC in terms of 7.

(5 marks)
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10. The stem-and-leaf diagram below shows the distribution of the weights of the players (in kg) in

a team.
Stem (tens) | Leaf (units)
515 9
6|0 O m 3 > 7 4 7
712 S5 6 n n
8|0 1 2 7

It is given that the mode of the distribution is 67 kg and the difference between the greatest
value and the smallest value of the distribution is twice the difference between the fifth largest

value and the fifth lowest value of the distribution. Find m and ».

(4 marks)
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11. Astraight line L): y = 2x — 4 cuts the x-axis at Q(2, 0). The coordinates of R are (1, 7). Pis a
point lying on L, such that PR L PQ.

(a) Find the coordinates of P.
(b) Lz is a straight line passing through R and parallel to ;. If S is a point lying on Ly, find the

area of A\PQOS.
(6 marks)
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12. A solid metal sphere is melted and recast into a solid right circular cone. The radius of the
sphere and the base radius of the circular cone are the same. Let » cm and / cm be the radius of
the sphere and the slant height of the circular cone respectively.

(a) Show that7= +/17r.
(b) Find the percentage change in the total surface area, correct to 3 significant figures.
(6 marks)
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13. The following table shows the scores (in points) of Adrian and Barry in two rounds of a

shooting competition.
Round 1 Round 2
Adrian’s score 34 68
Barry’s score 56 92

It is given that Adrian’s weighted mean score is 77.6 points. By comparing the weighted mean

scores of Adrian and Barry, who performed better?

(5 marks)
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Section B (24 marks)
14. Auntie Fa writes three Christmas cards and plans to send the cards to Angus, Eric and Ivan

respectively. She randomly puts the Christmas cards in three envelopes with the three boys’
addresses and sent to them. Find the probability that
(a) none of the boys receive the card correctly,
(b) exactly one boy receives the card correctly.
(3 marks)
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15. In Figure 3, a boat starts sailing from island A. It first sails 15 km to island B, and then to
island C. Island C is due east of island 4. Finally, it sails 10 km from island C to island D. The

compass bearing of B from 4, C from B and D from C are N60°E, S60°E and S15°W

respectively. Find the distance between island 4 and island D, correct to 3 significant figures.

(6 marks)
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16. The base radius and the height of a solid right circular cone are 64 cm and 48 cm respectively.
The circular cone is divided into a frustum X and a circular cone Y by a plane which is parallel
to its base. It is given that the height of Y'is 18 cm.

(a) Express, in terms of 7z, the volume of X.
(b) Another solid right circular cone is divided into a frustum Z and a circular cone by a plane

which is parallel to its base. The height and the total surface area of Z are 10 cm and

1296 7w cm* respectively. Are X and Z similar? Explain your answer.

(6 marks)
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17.

In Figure 4, A(-34, 5), B(31,-21) and C(41, 29) are the three vertices of /\ABC. D is the
mid-point of BC. E is a point lying on AC.
(a) Find the coordinates of D.

y
A
C(41, 29
(b) Let (a, b) be the coordinates of E. Show that b = i ;5397 , ( ;
E
(¢) Itis given that DE | BC. %) D ..
(1) Find the values of g and &.
(il) Find AE : EC. B31,-21)
Figure 4

(9 marks)
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Multiple-choice Questions (20 marks)

Each question carries 2 marks. Put v in the correct boxes.

18 19 20 21 22 23 24 25 26 27

| Q| @W| »

18. In the figure, Katie walks 32 m down path AB with gradient 1 : 5 and then walks 45 m down

19.

20.

path BC with gradient 1 : 3. Find the horizontal distance between 4 and C, correet to
3 signifieant figures.

A
A. 72.7m B
B. 73.0m
C. 73.8m B #
D. 74.1m

When a sphere of radius 8 em is cut in a certain direction, the perimeter of the circular cross

section obtained cannot be

A. 28 cm.
B. 38cm.
C. 48cm.
D. 58cm.

The figure shows a right-angled triangle ABC. D is a point on 4B such that CD 1 4B. It is

given that AC =20 cm and CD = 10 cm. Find the length of BD.
10

A. —— cm C
J3
10
B. ;/—5' cm 20 cm
10 cm
C. 10cm
-

D. 10«/_3' cm 4 D
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21.

22,

23.

In the figure, D and E are points on AB and-AC respectively. DC and BE intersect at / such that
DF = EF and /ABF= /ACF. Which of the following must be true?

. ABDF= ACEF
II. AB1LAC
III.  /AABC is an isosceles triangle.

A. Tand II only
B. Iand III only
C. I and III only
D. I IIandIII

There are 2 comics, 1 dictionary and 2 novels on a bookshelf. Two books are randomly selected
at the same time from the bookshelf. Find the probability of getting two different types of
books.

5 =
5
16
B, —
25
2
C. -
3
4
D. -
d

Consider the following integers.
3 4 4 5 5 5 5 7 7 9 10 10 11 13 %

Let p, g and » be the mean, the median and the mode of the above integers respectively.
If 5 <k <7, which of the following must be true?

p=>q

p=r

q>r

I only

IT only

I and III only

IT and IIT only

O0WPHEB N
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24. In the figure, ABCD is a parallelogram. M is a point lying on BC such that BM : MC=7 : 2. AM
and BD intersect at the point N. If the area of /\ABN is 126 cm?, then the area of the

quadrilateral CDNM is

A. 134 cm? y

B. 190 cm?

C. 288cm?

D. 352 cm? B M C

25. A sum of $55 000 is deposited at an interest rate of 5% per annum for 4 years, compounded

half-yearly. Find the interest correct to the nearest dollar.

A.  $12 149
B. $12135
C. $12093
D. $12012

26. The actual area of a piece of land is 750 m?. If the area of the piece of land on a map is 30 cm?,

then the scale of the map is

A. 1:25.

B. 13230,

C. 1:500.

D. 1:250000.

27. Let O be the origin. If the coordinates of points P and Q are (72, 42) and (0, 56) respectively,
then the y-coordinate of the orthocentre of AOPQ is

A. 28
B. 36.
C. 42
D, 2
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Bonus Question (3 marks)

28. In a school, a student identification number consists of 2 English letters followed by 4 digits.
Only the letters A, B, C and D can be used and each digit is an integer from 1 to 8 inclusive. A
student identification number is randomly chosen. Find the probability that the student

identification number chosen consists of 2 different letters and 4 different odd numbers.
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-End of Paper-



