FEAVFHUEHAERE
The Hong Kong Mathematical High Achievers Selection Contest

1998-1999

FRURF: /) \BF

Time allowed: 2 hours

EEH I RPH R LARES G - FrAFRELREE -

This paper is divided into two parts in which all the questions should be answered.
WMHARE » BRALLAT FR -

If necessary, you may express the answers in terms of 77 .

Part A (FHfE)
Write the answers on the spaces provided in the answer sheet.
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I Calculate /(8.5 -3.57)8.57 —~7x8.5+3.5? J8.5% +17x3.5+3:5?).
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2. If a#b=ab-1, find the value of ;
2#(345)

i (H3)#5 .
#H a#b=ab-1, K 24365 AI{E

3 Let x=%[if'3—%}ﬁndthcvalueof (r+\ll+x’)l.
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4. Evaluate 1996x19981998 —1998x19961995.
K1996x19981998 —1998 x 19961995 HI{H .

5. Given ABCDEF is a regular hexagon. M and K are the
mid-points of CD and DE respectively, L is the point of
intersection of AM and BK. If the area of AABL is 16
cm?, find the area of the quadrilateral MLKD.
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6. Find the area of the shaded region in the given figure.
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7. The length of the sides of a triangle are 11, 15 and n, where n is a positive integer. For
how many values of n are the triangle obtuse?
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8. If 1998 is written as a product of two positive integers such that the difference of these
two integers is as small as possible, find this difference.
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9. For how many values of n will an n-sided regular polygon have interior angles with
integral degree measures?
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10. For any integer n, E(n) denotes the sum of the odd digits of n. For example, E(1998) = 1
+9+9=19. Find E(1) + E(2) + ... + E(98) + E(99).
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11. Nine congruent spheres are packed inside a unit cube in such a way that one of them
has its centre at the centre of the cube and each of the remaining 8 spheres touches the
centre sphere and three faces of the cube. Find the radius of each sphere .
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How many pairs (m, n) where m and n are positive integers are the solutions of the

equation i+E = 17
m n
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A rectangle, 16 by 9, is cut as in the manner shown. The
pieces can then form a square. What is the perimeter of the 5
square?
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OAB is a quarter of a circle with radius 2 cm. C and D

are the midpoints of OA and OB respectively. Find the
area of the shaded region PQR.
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In AABC, medians BE and CD are perpendicular to A
each other. If BE = 7, CD = 6, find the area of AABC.
AABC t » 142 BE f1CD HAHEHE - £ BE=7, D E

CD =6, SKAABC #JH K -




Part B (Z#B)
Write the answers on the spaces provided in the answer sheet, you should also write down
the working steps clearly.
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16. In a football tournament eight teams play against each other once, with two points
awarded for a win, one point for a draw and zero for a loss. How many points must a
team score to ensure that it is in the top four?
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17. A 9x9x9 cube is composed of twenty-seven 3x3x3 cubes. The big cube is “tunnelled”
as follows:
First, the six 3x3x3 cubes which make up the centre of each face of the 9x9x9 cube as
well as the centre 3x3x3 cube are removed.
Second, each of the twenty remaining 3x3x3 cubes is “tunnelled” in the same way, that
is, the centre facial unit cubes as well as each centre cube are removed.
Find the total surface area of the final figure.
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