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(i) Answer ALL questions.
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(i) Put your answers on the answer sheet.
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(iii) The use of calculators is NOT allowed.
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Find the value of — > = (1 mark)
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In pentagon ABCDE, AB=BC=CD =DE, ZB =96° and ZC = 4D = 108°. Find

ZE. (1 mark)
et i%%ABCDEHI » AB=BC=CD=DE > ZB=96° ' ZC = 4D =108° -

Grandfather distributed a bag of candies to Donald, Henry and John, who got 70%,

25% and 5% respectively. Later Donald gave John 20 candies, and after that Henry

and John shared their candies equally. By then Donald had three times as many

candies as Henry. The next day Grandfather gave x candies to each of the three

persons, and Donald ended up having twice as many candies as Henry. Find x. (1 mark)
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Let n be an integer greater than 1. If all digits of 9997n are odd, find the smallest
possible value of n. (1 mark)
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Let {x,} be a sequence of positive real numbers. If x :% and

X, —x :;,Z—i2 for all positive integers n, find x, + X, +- -+ X, - (1 mark)
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In AABC, AB=AC =13 and BC = 10. P is a point on BC with BP < PC, and H, K

are the orthocentres of AAPB and AAPC respectively. If HK =2, find PC. (1 mark)
7t AABCF1» AB=AC=13]|BC=10 - PfQL_BCJ—?ﬁ'xjﬁi BP < PC fiu— [&’J[‘a i
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AABC is equilateral with side length 4. D is a point on BC such that BD = 1. If r

and s are the radii of the inscribed circles of AADB and AADC respectively, find rs. (1 mark)
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ABCD is a square of side length 1. X and Y are points on BC and CD respectively
such that CX = CY =m . When extended, AB meets DX at P; AD meets BY at Q;
AX meets DC at R; AY meets BC at S. If P, O, R, S are collinear, find m.
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On the coordinate plane a point whose x- and y-coordinates are both integers is
said to be a ‘lattice point’. If a lattice point is randomly chosen inside (excluding
the boundary) the square with vertices (0, 0), (101, 0), (101, 101) and (0, 101),
what is the probability that the line segment (excluding the two endpoints) joining
(0, 2010) and the point chosen contains an even number of lattice points?
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Four mathematicians, two physicists, one chemist and one biologist take part in a
table tennis tournament. The eight players are to compete in four pairs by drawing
lots. What is the probability that no two mathematicians play against each other?
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In the cells of an nxn chessboard there are altogether 2009 coins. The numbers of
coins in any two neighbouring cells (cells sharing a common edge) differ by 1
(some cells may contain no coin). Find the largest possible value of n.
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ABCD is a trapezium with AB // DC and AB > DC. E is a point on AB such that
AE=DC . AC meets DE and DB at F and G respectively. Find the value of

AB . Area of ADFG ) )
5 for which 1S maximum.
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. In a quiz, no two people had the same score and the score of each participant is

equal to n+2—2k where n is a constant and k is the rank of the participant. If the

total score of all participants is 2009, find the smallest possible value of n. (2 marks)
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. Let [x] denote the greatest integer less than or equal to x, e.g. [7]=3, [5.31]=
and [2009] = 2009 . Evaluate [\/ 2009 +1+ \/ 2009% +2 +---++/2009% + 4018} . (2 marks)

I% [x] Z= P gy STh o g SR [T [7]=3 > [5.31]=
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. Let f(n) denote the number of positive integral solutions of the equation
4x+3y+2z=n.Find f(2009)- f(2000). (2 marks)

£ ) R dx43y+20=n (UTIERERGT! < oF £(2009)-£(2000) < (25))

. If 6 colours are available, in how many different ways can one paint each face of a
cube with one colour so that adjacent faces are painted in different colours? (Two
colourings are regarded to be the same if they are identical upon suitable rotation.) (2 marks)
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. In AABC, ZA =90° and ZB = ZC = 45°. P is a point on BC and Q, R are the
circumcentres of AAPB and AAPC respectively. If BP = V2 and OR =2, find PC. (2 marks)
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. Let x, y, z, w be different positive real numbers such that

x+l=y+l=z+l:w+l:t.Findt. (2 marks)
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. Let a, b, c, d be positive integers such that the least common multiple (L.C.M.) of
any three of them is 3*x7°. How many different sets of (a, b, ¢, d) are possible if

the order of the numbers is taken into consideration? (2 marks)
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