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Instructions to Candidates:
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1. Answer ALL questions.
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2. Put your answers on the answer sheet.
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3. The use of calculators is NOT allowed.
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If x and y are real numbers such that nd xy.
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Let a, b, ¢ be pairwise distinct positive integers such that a+b, b+c¢ and c+a
are all square numbers. Find the smallest possible value of a+b+c.
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In a mathematics competition there are four problems, carrying 1, 2, 3 and 4 marks
respectively. For each question, full score is awarded if the answer is correct;
otherwise 0 mark will be given. The total score obtained by a contestant is
multiplied by a time bonus of 4, 3, 2 or 1 according to the time taken to solve the
problems, and a further bonus score of 20 will be added after multiplying by the
time bonus if one gets all four problems correct. How many different final scores
are possible?
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Let ab denote a two-digit number with tens digit a and unit digit ». Find a two-

digit number E satisfying E =(x-y) !(;— 3) .
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A parallelogram has its diagonals making an angle of 60° with each other. If two of
its sides have lengths 6 and 8, find the area of the parallelogram.
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Let x and y be non-negative integers such that 69x+54y <2008 . Find the greatest

possible value of xy.
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If n is a positive integer such that n° +206 is divisible by n” +2, find the sum of
all possible values of n.
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Given that n!, in decimal notation, has exactly 57 ending zeros, find the sum of all
possible values of n.
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In AABC, D is a point on BC such that AD bisects ZBAC. If AC =2, BD =2 and
DC =1, find cos ZABC.

it AABCY|1 > D L BC Hjiu- &I!,‘ I'F[I'rfd AD 157 ZBAC -+ AC=2-BD =2
M DC =1 >} cos ZABC -

The recurring decimal 0.xyz, where x, y, z denote digits between 0 and 9 inclusive,
is converted to a fraction in lowest term. How many different possible values may
the numerator take?
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In a drawer there are x white gloves and y red gloves with x>y and x+ y <2008.

When two gloves are drawn at random, the probability that the two gloves are of

the same colour is exactly one-half. Find the largest possible value of x.
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In AABC, AB =2, BC = \/5 and ZABC = 150°. P is a point on the plane such that
Z/APB = 45° and ZBPC = 120°. Find BP.
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On the coordinate plane, set A = (-1, 0), B = (1, 0) and P = (0, ) where 0<¢<1.
As t varies, C is a variable point such that P is the circumcentre of AABC. Points
which are possible positions of C are coloured red. Find the total area of the red
region.
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3 3 3 3

P23 8
Tttt A

(1 mark)
(153)

(1 mark)

(153)

(1 mark)

(153)

(2 marks)

(253)

(2 marks)

(253)

(2 marks)

(253)

(2 marks)

(253)



15.

16.

17.

18.

19.

20.

Let L denote the L.C.M. of 1, 2, ..., 20. How many positive factors of L are
divisible by exactly 18 of the 20 numbers 1, 2, ..., 20?7
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AABC is equilateral with side length 2. O is a point inside AABC, and P, Q, R are
points on the plane such that OAP, OBQ and OCR are all isosceles triangles (with
vertices named in clockwise order) with vertical angles ZOAP, ZOBQ and ZOCR
equal to 15°. Find the area of APQOR.
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Let p and g be positive integers such that 7—2<£<%. Find the smallest
q

possible value of g.
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In AABC, AB = 13, BC = 14 and CA = 15. P is a point inside AABC such that
Z/PAB = /PBC = ZPCA. Find tan ZPAB.
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If v/9—-8sin50° =a+bcsc50° where a, b are integers, find ab.
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When (1+x)* is expanded in ascending powers of x, N, of the coefficients leave a
remainder of 1 when divided by 3, while N, of the coefficients leave a remainder
of 2 when divided by 3. Find N, - N, .
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