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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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Each answer must be given in the form of an integer between O and 9999. Follow the
instructions on the answer sheet to enter the answers. 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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Note: Each answer must be given in the form of an integer between 0 and 9999. Where necessary,

the answer should be rounded off to the nearest integer in the above range. Read the instructions on

the answer sheet in detail.
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All interior angles of an acute triangle are prime numbers (in degrees). If its largest

interior angle is x°, find the value of x. (3 marks)

2. IEEEEIm N n ZFR 1000 > HEMAVER/ NAEER Lo 5K LAVE/NATRE[E - (353)

The product of the positive integers m and n is 1000, and their L.C.M. is L. Find

the smallest possible value of L. (3 marks)
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There are some non-negative integers on the blackboard. In each round, the
following operation is carried out: for each integer n on the blackboard, we erase it
and then write down n copies of n. If the numbers on the blackboard are 2, 0, 1 and
7 initially, how many numbers are there on the blackboard after 3 rounds of

operation? (3 marks)
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A rectangle (possibly a square) has all side lengths being positive integers not

exceeding 5, and its perimeter is P. Find the sum of all possible values of P. (3 marks)
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There are 5 positive integers. The sum of any 3 of them is less than 6. Find the

greatest possible value of the sum of these 5 positive integers. (4 marks)
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There are cards of four different colours, with 10 cards of each colour labelled 1,
2, ..., 10 respectively. In how many different ways can 2 cards of the same colour

be chosen?

/INESHUNBHBL Y ¢ /NSAEAR EF T 100 B¢ 400 » ZA1&/NIHIE/ NS E N HY
8o FVNIE T - RN E P Fr R BT &= oy > BT TS +250
73 o /SR 100 HYREEE 400 HYRAfE - 1fi/NHSE 100 A1 400 A& 9% -
KNS ITHIHAEEE -

Ann and Ben play a game as follows. Ann writes down either 100 or 400 on a
piece of paper, and Ben needs to guess what Ann has written. If Ben guesses
correctly, Ann’s score is the negative of what she has written; otherwise Ann gets

+250 points. If Ann is twice as likely to write 100 as 400, while Ben is as likely to

guess 100 as 400, find the expected value of Ann’s score.
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If n is equal to 555515, when expressed in base 8 notation, find the smallest prime

factor of n. Express your answer in base 10 notation.
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In a sequence, the mn-th term is always equal to the sum of the m-th and the n-th

terms for any positive integers m and n. If the 20th term of the sequence is 17
while the 80th term is 29, find its 5000th term.
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Let x and y be positive real numbers such that x>y . If x*+xy+y> =28 and
x> —xy+y> =20, find the value of x.
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How many distinct triangles have all side lengths being positive integers not

exceeding 5? (Two congruent triangles are regarded to be the same.)
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In a game, the participant has to fill in three squares from left to right. Both the
first and the third squares are to be filled by a (possibly the same) positive integer
not exceeding 10, while the second square is to be filled by +, —, X or =. The
participant can win a prize if the resulting expression is equal to a positive integer.

In how many different ways can one win a prize?
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There are 4 cards, each with a positive integer less than 10 written and the 4
numbers are pairwise distinct. These cards can be permuted to form 24 different
four-digit numbers. If the sum of these 24 four-digit numbers is S and p is a prime

factor of S, find the greatest possible value of p.
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The six faces of a die have pairwise different colours. In how many different ways
can we write —1, 0 or 1 on each face such that the product of the numbers on any

two adjacent faces is non-negative?
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Let m and n be positive integers with n>2017 . If both equations

X +mx+2017=0 and x*+mx+n=0 have integral solutions, find the smallest

possible value of n.
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Let x and y be non-zero real numbers which minimise the expression

JG—17 4 37 442017 %) + (y—14) . Find the value of 21 (6 marks)
y
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In the figure, AABC is equilateral with centre O. D is /i/ O \
a point inside AABC such that the ratio of the areas of / D

AABD, ABCD and ACAD is 2:3:4.1If OD =60, find

the length of AB. ¢ (7 marks)
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How many ways are there to paint half of the cells of a 4x4 grid such that there
are exactly 2 painted cells in each row and column, and there do not exist 4
unpainted cells whose centres form a rectangle (possibly a square) parallel to the
grid? (7 marks)
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In AABC, AB=12, BC=15 and CA=18. Points D
and E lie on sides AB and AC respectively such that // \
DE // BC and AD:DB=2:1. Let F be a point on side B F
BC such that AF bisects ZBAC . If cos ZEFC 1is equal

to % in lowest form, find the value of a+5b . (7 marks)
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In AABC, D is a point on side AB, E is a point
on side BC and F is the intersection of CD and
AE. If the areas of AABC, ADEF and AAFC are
1450, 126 and 300 respectively, find the
difference between the areas of AADF and
ACEF. (7 marks)
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