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There are 20 questions in this paper and the total score is 100.
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Unless otherwise stated, all numbers in this paper are in decimal system.
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Unless otherwise stated, all answers should be given in exact numerals in their simplest form.
No approximation is accepted.
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Put your answers on the space provided on the answer sheet. You are not required to hand in
your steps of working.

T P TS -

The use of calculators is not allowed.
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The diagrams in this paper are not necessarily drawn to scale.
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Questions 1 to 4 each carries 3 marks.
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In a homework problem Angel had to compute an expression of the form a-+bxc where a, b,
c are integers greater than 1. She forgot that multiplication and division should precede
addition and subtraction and ended up with a result which is 2011 greater than the correct
answer. Find c.
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In the figure, the straight line AB is tangent

to the circle at C. D is a point on the

circumference such that DA passes through - 0

the centre of the circle. If /DCB = 50° and A X B
ZDAB = x°, find x.
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Joseph rearranged the digits of 20110402 to form a different eight-digit number which differs
from the original number by n. Find the smallest possible value of n.
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Lyanne has written a sequence of 20 positive integers. Starting from the second term, each
term is 5 greater than the previous term. What is the maximum number of terms that are prime?
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Questions 5 to 8 each carries 4 marks.

5. T (WS é‘t‘e-’Jp?{E‘i& IR 5%5 ﬂﬁﬂiﬁ]p@ 25 [’[E{'J‘Fﬁ
1% il pﬁwfﬁ e T A T
e F- O=PHEY n W] ff[ﬂJJfrf‘w N2t %LM o
RO
In a game, the player shall choose one of the 25 small squares at
a time in the 5x5 grid shown, and wins when five small squares
whose centres lie on the same straight line have been chosen. If a
player has not yet won after having chosen n different small
squares, find the greatest possible value of n.
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In a class there are 5 students, numbered 1 to 5. A student can now form groups with others or
form a group by him/herself, subject to the restriction that two students whose class numbers
are consecutive cannot be in the same group. How many different ways of grouping are there?
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If the real number y satisfies y’ =10, find the value of ylog(logy).
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If 1<x<10 and 1<y <10, find the smallest possible value of y*x —3y(3—x).
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Questions 9 to 12 each carries 5 marks.
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How many ending zeros are there when 5% —1 is written in binary notation?
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For positive integer n, let a, and b, (where a, >b,) denote the two roots of the equation
n(n+21)x* —(2n+1)x+1=0. Find the value of (a, +a, +---+a,,,) — (b, +b, +---+b,,,).
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If the eight vertices of a regular octagon of side length 1 are /
divided into two groups in an alternate manner, the four ‘ /‘
vertices in each group will form a square. Find the area of \ //
the region overlapped by the two squares. ‘A
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In a game, the player has to shoot 5 balls into one of the 5 vertical tracks, and wins if the 5
balls turn out to be collinear. (The figure below shows four examples, among which only the
first and fourth outcomes are winning.) If the player is certain not to win after shooting a
certain number of balls, the game ends immediately without shooting the remaining balls. If
each ball must get into one of the tracks with equal probability, find the probability that the
game ends after 3 balls are shot.
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Questions 13 to 16 each carries 6 marks.
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Let m and n be positive integers. If their H.C.F. and their L.C.M. differ by 2011, find the sum
of all possible values of n.
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Adrian fills a cuboid to half-full. The base of the cuboid is a square with area 28 cm? When he
tilts the cuboid for an angle of x° along one of the edges of the base, the area of the water
surface is 35 cm? when he further tilts the cuboid by another x°, the area of the water surface
becomes n cm?. Find n. (Assume that the water surface does not touch the base of the prism.)
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In the figure, BC is the diameter of the semi-circle P

and A, D are points on the circumference. CB and

DA are extended to meet at E, while CD and BA A

are extended to meet at F. If BC=2, ZCED = £
15° and ZCFB = 45°, find AE? in the form ¢ B

a++b or a—+b where a, b are rational numbers.
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In the addition shown, each letter represents a different digit from 0 il : Fl) g’ Alr '\él (2:

to 9. Find the smallest possible value of the five-digit number
represented by PCIMC.
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Questions 17 to 20 each carries 7 marks.
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There are n cities in a country, where n> 20. The king decided that some roads are to be built

subject to the following requirements.

*  Each road connects two different cities.

*  Any 3 cities must not form an ‘isolated group’ (which means no two cities are connected
by a road).

*  Any 20 cities must not form a ‘sightseeing loop’ (which means one can start from one of
the 20 cities and travel along the roads built to visit the other 19 cities without visiting the
same city twice nor passing through other cities, and finally go back to the starting city).

It was later proved by a mathematician in the country that the requirements of the king cannot
be fulfilled. Find the smallest possible value of n.
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Find the remainder when C;?** + C;?** + C.2* +---+ C.23 + C.22 is divided by 30.
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In a bag there is 1 red card, 2 yellow cards and 7 white cards. Each time Lily draws one card
from the bag and then puts it back into the bag, until she draws a red card or two consecutive
yellow cards, at which point she stops. Find the probability that she stops after drawing the
fifth card.
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Mr Chan, Mr Lee, Mr Cheung and Mr Wong are a teacher, a policeman, a doctor and a lawyer
respectively. Their wives are a lawyer, a teacher, a policeman and a doctor respectively. These
four couples joined a chess competition. The organiser divided the eight participants into four
groups of two to play against each other, as follows. Eight balls with the names of the eight
contestants were put into a bag and then drawn one by one. The person first drawn would play
against the one drawn second; the person drawn third would play against the one drawn fourth,
and so on. However, if any of the following situations occurs, the latest ball drawn would be
invalid and it would be put back into the bag and a ball had to be drawn again:

(1) The draw requires a couple or two people with the same occupation to play against each
other.

(2) During the remaining draw, the situation where a couple or two people with the same
occupation playing against each other would definitely occur (e.g. only the balls
representing Mr Chan and Mrs Chan were left after the sixth ball was drawn).

Find the probability that a ball has to be redrawn during the process of the draw.

1P

END OF PAPER



