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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.
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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 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 -

the centre of the circle. If /DCB = 50° and A X B
ZDAB = x°, find x.
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Helsa rearranged the digits of 20110402 to form a new eight-number number which is
divisible by 5*. Find the greatest possible value of k.
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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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In a volleyball match, the scoreboard initially shows 0:0. Each time the winner scores 1 point,
and whichever side gets 25 points first wins (no ‘deuce’ is played, i.e. when the score is
24:24 | the side getting the next point wins). How many different scores are possible on the
scoreboard? (Note: We regard a:b and b:a to be different scores if a=b.)
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Questions 5 to 8 each carries 4 marks.
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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.

6. @ f(0=(2a-6)+(@ -9x+a » ¥ I a KL G o ¥ [ fooax=] f(x)dx
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Let f(x)=(2a-6)x*+(a>~9)x+a where a is a real number. If [*f(x)dx=[ f(x)dx

- J’j f (x) dx, find the value of a.

7. F Ay kel yY =10 > 3 ylog(log y) fufifi -
If the real number y satisfies y* =10, find the value of ylog(log y).

8. ¥ 1<x<10 F11<y<10 » i y*x—3y(3—x) fiufs | Ff= i e
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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11.
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In the multiplication shown, each letter represents a different digit from 0 to A B

9. Find the three-digit number represented by the product FBF. AEF
FBF
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If the eight vertices of a regular octagon of side length 1 are

7N

vertices in each group will form a square. Find the area of \“
the region overlapped by the two squares. N
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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 4 balls are shot.
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The sum of 2011 consecutive odd positive integers is a cubic number. If k is the smallest of
these odd numbers, find the smallest possible value of k.
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Questions 13 to 16 each carries 6 marks.
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15.
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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 = e
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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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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Let f, g be quadratic functions. If the equation f(g(x))=0 has four real roots 3, 1, 4 and p,
find the greatest possible value of p.
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2011 T a’=2011
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Let a, =40. For positive integer n, we define
a, -1 if a,* <2011
a,,={a,+1 if a,>>2011
2011 if a,>=2011

Find lima,. (In other words, to what number will a, approach when n is large?)
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Questions 17 to 20 each carries 7 marks.

17.

18.
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Find the remainder when C;?** + C;?** + C.2* +---+ C.23 + C.2 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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In a game, a participant repeatedly tosses a fair coin, and gets 1 point each time a head is
obtained, and 2 points each time a tail is obtained. The game ends when the participant has

accumulated 2011 points or above. Given that the probability for a participant to end the game

with exactly 2011 points is P in lowest term, find the remainder when p is divided by 64.
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In a sentence reconstruction game, players had to rearrange 6 cards labelled ‘mathematics’, ‘is
‘a’, ‘very’, ‘interesting’ and ‘subject’. The score is computed as follows. With ‘mathematics is
a very interesting subject’ being the correct order, the 6 rearranged cards are divided into
maximal consecutive correct segments (i.e. consecutive cards which appear in the correct
order). Each maximal consecutive correct segment consisting of k cards is worth 2* points.
For instance, for the rearrangement ‘subject very interesting mathematics is a’, the maximal
consecutive correct segments are ‘subject’, ‘very interesting’ and ‘mathematics is a’, and
hence the score is 2'+2°+2°=14. By a random rearrangement of the cards, the most
probable score is S with n different rearrangements leading to such score. Find n.
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