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Section A (48 marks)

1. (a) Factorize 2x” +5xy—12)7. (1 mark)
(b) Hence, or otherwise, factorize 2z° +5z(z+4)—12(z +4)*. (3 marks)

2. (a) Solve the inequality %{ <4 - 3x6— 2 and represent the solutions graphically. (3 marks)
(b) Find the number of positive integers satisfying the inequality. (1 mark)
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3. Simplify the following expressions and express your answer with positive indices.

27x%y°
(a) L 4 (3 marks)
(=3x"Y")
(9a™'*)° x (4ab™?)™
(b) 3 marks
(_a*—-qbZ)—E ( )
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4. Marco deposited $50 000 in a bank at the beginning of 2026. The interest rate is 3% p.a.
compounded monthly. He claims that he can earn at least $3 000 of interest at the end of 2027.
Do you agree? Explain your answer. (4 marks)
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5.  The hourly salaries (in $) of 10 workers in a company are as follows.

a b 50 72 52 78 50 62 72 54

The mean and mode of hourly salaries of 10 workers are $58 and $72 respectively.
(@) Find the median of the hourly salaries of 10 workers. (3 marks)

(b) The company's manager has decided to cut the hourly salaries of these workers by 10%
because profits have decreased. Find the new mean, mode and median of hourly salaries
of these workers after this change. (2 marks)
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There are 2 questions in a True or False section of a Chinese History test. 3 marks is awarded for
each correct answer, 2 marks is deducted for each wrong answer and 1 mark is deducted for each

blank answer.

(a) Given that a student answers all the questions, list all the possible outcomes of his

answers 1n a tree diagram. (2 marks)

(b) Given that the correct answers of the first and second question are True and False
respectively. If a student cannot figure out the answers of the two questions, considering
the expected mark, should the student attempt all the questions randomly or leave all the

L] ‘? i
questions blank? Explain your answer. (2 marks)
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sin(90°-@)tand 1 P—

7.  Simpli .
plify tan(90°—0) sin(90°—-0)
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In Figure 1, Raymond walks 450 m from A4 to B in the direction N53°E. Then, he walks 480 m
from B to C in the direction S27°W.

N
A
450 m
o
480 m
A N
| G
C
Figure 1
(a) Find the shortest distance between point 4 and path BC. (3 marks)
(b) Raymond would like to walk from C to 4. Find the bearing of the direction he should
walk. (3 marks)
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9. InFigure 2, ABCD is a thombus. F is a point on diagonal AC such that AE = BE. BE is produced
to meet CD at F, where Z/BFD = 128°.

A

Figure 2

(a) Find LEBC. (3 marks)
(b) Find £ZDEF. (3 marks)
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10.  In Figure 3, the vertex 7 of a regular pyramid with a square base just lies on the curved surface

of a hemisphere, and the four corners of the base lie on the circumference of the base of the

hemisphere. Given that the total surface area of the hemisphere is 243 7 cm?.

(@) Find the radius of the hemisphere. (2 marks)
(b) Find the volume of the regular pyramid. (3 marks)
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Section B (22 marks)

11. In Figure 4, A(1, —10), B(15, 6) and C(5, 16) are the three vertices of AABC . M(7, 4) 1s the
centroid of AABC and D is the mid-point of BC.

by
A
> X
Figure 4
(a) ShowthatAM :MD=2:1. (3 marks)
(b) Let E(x, y) be a point on BC such that MFE is the altitude of AMBC . Find the coordinates
of E. (3 marks)

(c) Find the area of AMDC. (2 marks)
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12. In Figure 5, E and F are the mid-points of 4D and 4B respectively. EC and FC intersect DB at
H and G respectively such that DH = HG and HC = 2EH.

D C
H
E
G
A F B

Figure 5
(a) Prove that AGCH i1s a parallelogram. (3 marks)
(b) Provethat FG = % (G s (4 marks)
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In Figure 6, a right circular cone is divided into three parts by two planes parallel to its base. The
ratio of curved surface area of the upper part of the cone to that of the middle part of the cone to
that of the lower part of the coneis 9 : 16 : 11.

— T —
-‘- 'qh

Figure 6
(a) Find the ratio of volume of the middle part to that of the lower part. (4 marks)
(b) If the base radius and height of the cone are 15 cm and 36 cm respectively, find the
volume of the middle part in terms of 7. (3 marks)
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