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SECTIONA (1) (35 marks)

-2\3
1. Simplify @) and express your answer with positive indices .

(a4b—1)2

(3 marks)

2. Make g the subject of the formula r=3+—— .

5p

q-2

(3 marks)

Answers written in the margins will not be marked.
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3.

Factorize
(@) 9x*-12xy +4y® ,

(b)  9x® —12xy +4y* —21x+14y .

(3 marks)

A group of teachers and students visited the Science Museum , the sum of money for the admission
tickets sold is $2208 . It is given that the prices of a teacher ticket and a student ticket are $72 and $60

respectively , and the ratio of the number of teachers to that of students is 1:8 . Find the total number

of teachers and students visited the Science Museum .

(4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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5.

Consider the compound inequality

@»2%9 OF 2-X<5 -eo.. *)
(@ Solve (*).
(b)  Write down the least negative integer satisfying (*) .
(4 marks)
The coordinates of the points A and B are (-4,3) and (4,—4) respectively . A is rotated

clockwise about the origin through 270° to A" .

upwardsto B' .

(@)
(b)

Write down the coordinates of A" and B' .

Prove that A'OB' isastraight line, where O is the origin .

B is translated 2 units to the right and 12 units

(4 marks)

Answers written in the margins will not be marked.
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7.

The bar chart below shows the distribution of the conduct grades of the students in a school .

[<5]
g 32%
§ —
ko 25%
X %
D C B A Conduct grades

If a student is randomly selected from the school , the probability that the selected student gets conduct

ingrade A or D is % .

(@ Find x .

(b) There are 350 students got conduct in grade B in the school . Find the number of students in

the school .
(4 marks)
Answers written in the margins will not be marked.
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8. Itisgiventhat f(x) isthe sum of two parts, one part is a constant and the other part varies as x° .

Suppose that f(2)=23 and f(7)=563 .

(@ Find f(x) .

(b) Solve the equation f (x)=20x .

(5 marks)

Answers written in the margins will not be marked.
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9.

Anpill istermed standard if its weight is measured as 500 mg correct to the nearest 10 mg .

(@) Find the least possible weight of a standard pill .
(b) A pharmacist claims that the total weight of 160 standard pills can be measured as 79.4 g
correct to the nearest 0.1 g. Do you agree ? Explain your answer .
(5 marks)
Answers written in the margins will not be marked.
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SECTIONA(2) (35 marks)

10. The stem-and-leaf diagram below shows the distribution of the weights (in kg) of a group of students .

Stem (tens) | Leaf (units)

4 |la 2 55 6 8 8
510 3 45 6 8
6 |2 8 b

It is given that the mean and the range of the above distribution are 52.5 kg and 28 kg respectively .

(@) Find the standard deviation of the above distribution . (4 marks)

(b) If two students are randomly selected from the group , find the probability that the difference of

the weights of the selected students exceeds 20 kg . (2 marks)

Answers written in the margins will not be marked.
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11. InFigurel, ABCL isarhombus. M and N arepointslyingon BC and CD respectively,

suchthat AM LBC and ANLCD . AM and AN cut BD at E

A

and F respectively.

Figure 1
(a) Provethat AABM = AADN. (2 marks)
(b) Explainwhy AE =AF . (2 marks)
(c) If AE=12cm and £BAE=20°, find EF . (3 marks)
Answers written in the margins will not be marked.
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12.

The paper sector as shown in Figure 2(a) is folded to form an inverted right circular conical vessel as

shown in Figure 2(b) . Some water is poured into the vessel and the depth of the water is % the height

of the vessel .

Figure 2(a) Figure 2(b)

(@) Find the area of the wet part of the vessel in terms of 7. (4 marks)
(b) Let PQ be the base diameter of the vessel with O as the centre . An ant crawls around the
curved surface of the vessel from P to Q . Isit possible that the distance crawled by the ant is

less than the length of the semi-circle PXQ ? Explain your answer . (3 marks)

Answers written in the margins will not be marked.
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13. Let f(x)=6x>+5x*+kx—8 . When f(x) is divided by 3x*+ax+2 , the quotient and the

remainder are 2x+b and cx—6 respectively, where a , b and c are constants.
(@ Find a . (3 marks)
(b) Let g(x) be a polynomial with the degree of three such that when g(x) is divided by
3x*+ax+2 , the remainderis cx—6 .
(i) Provethat f(x)—g(x) isdivisibleby 3x*+ax+2 .
(if)  Someone claims that all the roots of the equation f(x)—g(x)=0 are real numbers . Do

you agree ? Explain your answer .
(4 marks)

Answers written in the margins will not be marked.
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14. The equation of the circle C is x°+y?+2x—-8y—-83=0 . Denote the centreof C by A .
(@ Find the coordinates of A and the radius of C . (2 marks)

(b) The coordinates of the point B are (23,22) . P is a moving point in the rectangular

coordinate plane such that PA=PB . Denote the locusof P by 7.
(i)  Find the equation of 7.

(ii) Let H beapointon C suchthatitisnearestto 77, K beapointon 7 such that it
isnearestto C , and R be a point lying on the positive x-axis . Find the ratio of the

areas of ARAH to ARHK .
(6 marks)

Answers written in the margins will not be marked.
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SECTION B (35 marks)

15. Let a and b be constants . Denote the graph of y:k;iX by G . It is given that G passes

through the points (1,3) and (4%) . Express x intermsof vy . (4 marks)

Answers written in the margins will not be marked.

Answers written in the margins will not be marked.
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16. There are 8 balls of different colours in a bag . 4 balls are randomly drawn from the bag one by one
with replacement and their colours are recorded .

(d)  Find the probability that the two balls drawn are of the same colour and another two balls drawn are

of another same colour . (2 marks)

(b)  Find the probability that the four balls drawn are of two colours only . (3 marks)

Answers written in the margins will not be marked.
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17.

For any positive integer n , let T(n)=3"".

(@)
(b)

Express T(D)+T(2)+T(3)+---+T(n) intermsof n .

Find the least value of n suchthat T(1)T(2)T(3)---T(n) >3%°.

(2 marks)

(3 marks)

Answers written in the margins will not be marked.
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18. The equation of the parabola 7" is y=2x*—4kx+k*—1 , where k is a real number . P is the
vertex of the graph of 77. Denote the straight line y=15 by L .

(@) Using the method of completing the square , express the coordinates of 2 interms of k .
(2 marks)

(b) Provethat L and 7 intersect at two distinct points . (2 marks)

(c) The points of intersectionof L and /" are A and B .

(i) Let a and b be the x-coordinates of A and B respectively . Express (a—b)?

intermsof k .
(if) Isit possible that the area of APAB islessthan 40 ? Explain your answer .

(4 marks)

Answers written in the margins will not be marked.
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19. Figure 3(a) shows a triangular wooden board ABC . ZBAC =60° and AC=2m . The wooden

board is inclined with side BC on the horizontal ground . The inclinations of sides AB and AC

to the horizontal ground are 45° and 30° respectively. A'BC is the shadow of the wooden board

cast on the horizontal ground and AA' is a vertical line .

(@)
(b)

Sun rays Sun rays

Figure 3(a) Figure 3(b)

Find the lengthsof AB and BC . (3 marks)

The wooden board described in Figure 3(a) is inclined in another way with vertex A on the
horizontal ground as shown in Figure 3(b) . The inclinations of sides AB and AC to the
horizontal ground are 30° and 45° respectively. AB'C' is the shadow of the wooden

board cast on the horizontal ground. BB' and CC' are vertical lines .

(i)  Find the length of B'C' .

(i) Find «B'AC' . Hence, orotherwise, find the area of the shadow B'AC' .

(iii) A student claims that the angle of inclination of the wooden board ABC to the horizontal
ground in Figure 3(b) is less than 45°. Do you agree ? Explain your answer .
(10 marks)

Answers written in the margins will not be marked.
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END OF PAPER
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