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Section A (45 marks)

1. (a) Tactorize the following,
(1) ax+b+bx+a (2 marks)
(i) »*-x ' (2 marks)

a’+2ab+b*>  ax+bx '

ax+b+bx+a X —x

(2 marks)

(b) By using the result of (a), simplify
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2. The ratio of the circumferences of two circles is 9 : 5. What is the ratio of their radii? (3 marks)
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(a) Find the value of 20.52 — 14.5? without using a calculatoz. (2 marks)
(b) InFigure 1, a smaller square 1s cut from a larger square. The side lengths of the larger
and the smaller squares are measured as 20 cm and 15 cm respectively, correct to the
nearest 1 cm. Find the range of the actual area of the figure without using a calculator.
(Show your workings clearly.) (4 marks)
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4. Itisgiven that A(3,— 6) and B(6,— 1.5) are two points on the line px—2y=gq.
Find p and gq. } (4 marks)
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5. In Figure 2, ABC is a straight line. ZABF =60° and Z/BCD =27°. BF // ED and CD // EF.
Find x. (3 marks)
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In Figure 3, ABC and CDE are straight lines. AC L CE and denote ZDBC = 6. Given that
AB =30, BC=26,CD =15 and AE = 65.

A
30
65
B
[ 6
26
-
C 15 D E
Figure 3
(a) TFind 0. (2 marks)

(b) 1s BD parallel to AL? Explain your answer. (2 marks)
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7.  InFigure 4, 2 circles touch each other at E, where DEC is a straight line. C and D are the centres
of two circles. Line segment XY touches the two circles at A and B respectively. It is given
that AD L XY, BC LXY, AD=4 cm and BC =9 cm. Find the length of 4B.

(3 marks)
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In Figure 5(a), the container of the shape of a cuboid is fully filled with water. The water there
is then poured into a right circular cylindrical container in Figure 5(b). If the base radius of the
cylindrical container is 3.5 cm and the water in it does not overflow, find the depth of the water

in the cylindrical container. (3 marks)
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In Figure 6, ABC is a triangle with ZBAC =50°. D and E are the points on AC and 4B
respectively such that BE =CDand ZCEB = ZBDC =90°. Let ZABC =x.

A

B C
Figure 6

(a) Provethat ABCE = ACBD. (3 marks)
(b) Findux. (3 marks)
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10. In Figure 7, AED is a straight line. AB // DC and ZBAE = ZBEC = 90°.

A B

Figure 7
(a) Prove that AABE ~ ADEC. (3 marks)
(b) Itis given that AB =5 cm, AL =x cm, AD =17 cm and CD = k cm.
(i) Prove that x2=17x+5k=0. (2 marks)

(i) 1fx =7, find the value of . (2 marks)
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Section B (27 marks)
. iy oy i 100(s —c¢)
11. The percentage profit 7% of selling a television is given by the formula r =———,
c

where $s and $c are the selling price and the cost of the television respectively.
(a) If the selling price and the cost of a television are $4 450 and $4 000 respectively, find

the percentage profit. (2 marks)
(B) Make c the subject of the formula. (3 marks)
(c) Ifthe selling price of a television is $5 625 and the percentage profit is 20%, is the cost

of the television greater than $4 8007 Explain your answer. (2 marks)
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12. A survey has recorded the monthly salary $x of some citizens. The record is shown in the

following tables. The percentages in Table 1 and Table 2 are correct to 1 decimal place.

The monthly salary of the male citizens

X Frequency Percentage (%)
0 45 15
0 <x <6000 77 25.7
6000 <x <12 000 62 20.7
12 000 <x <18 000 42 14
18 000 <x <24 000 29 9.7
24 000 <x <30 000 28 9.3
x>30000 17 5.7
Total frequency = 300
Table 1

The monthly salary of the female citizens

x Frequency Percentage (%)
0 85 243
0<x<6000 103 294
6000 < x < 12 000 61 B
12 000 < x < 18 000 37 106
18 000 < x <24 000 26 7.4
24 000 <x <30 000 20 5.7
x> 30000 18 5.1
Total frequency = 350
Table 2

(a) Explain why the sum of the percentages in Table 1 is 100.1 instead of 100. (1 mark)
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(c) The cumulative frequency polygon of the distribution of x (x < 30 000) for male citizens

is drawn in Figure 8 below.

The monthly salary of the citizens

I
:
i
S RER

ax_f.e!q enc.y _f-_: o B

-FCumilativ

Figure 8

(i) Construct a cumulative frequency table of the distribution of x (x < 30 000) for

female citizens. (2 marks)

x less than Cumulative frequency

(ii) On the same graph above, draw the cumulative frequency polygon of the

distribution in (i). (1 mark)
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(iii) Find the 50" percentile of x for male and female citizens respectively in this
survey. (2 marks)
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(iv) Estimate the total number of citizens in this survey having salary less than
$15 000. (1 mark)
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(d) By considering the percentages in Tables 1 and 2, Simon claims that more male than
female citizens have salary more than $30 000. Do you agree? Explain briefly.
(2 marks)
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13. Suppose that ABCDEF is a regular hexagon with sides of length 4 cm.
(a) A circular arc with centre D and radius 4 cm is drawn from C to E, as shown in
Figure 9(a). Find the area of the shaded sector in terms of 7 . (3 marks)

4 4cm B
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(b)  Acircular arc with centre D and radius 4 cm is drawn from C to £, as shown. A second
arc with centre 4 and radius 4 cm is drawn from B to F, as shown in Figure 9(b). These
arcs touch each other at the centre of the hexagon. Line segments BF and CE are also

drawn. Find the total area of the shaded regions. (4 marks)
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(¢) In Figure 9(c), along each edge of the hexagon, a semi-circle with 4 cm diameter is
drawn. Find the total area of the shaded regions. (3 marks)

A B

Figure 9(c)
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