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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 a convex quadrilateral are prime numbers (in degrees). If its

largest interior angle is x°, find the greatest possible value of x. (3 marks)
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Let [x] denote the largest integer not exceeding x. For example, [2.1]=2, [4]=4

and [5.7]=5. How many positive integers n satisfy the equation [%} :% ? (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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The six faces of a die have pairwise different colours. In how many different ways
can we write an integer from 1 to 6 on each face (each integer can be used more

than once) such that the sum of the numbers on any two adjacent faces is even? (3 marks)
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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. (4 marks)
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If f(x)=x—+x"+1-

, find the value of f(2017).

1
x—x*+1
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On a plane, there are a parabola, a circle and a straight line. At most how many

points of intersection can they form?
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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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Let n be a positive integer such that 110n’ has exactly 110 positive factors. How

many positive factors does 2017n* have?
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In the figure, ABCD is a cyclic quadrilateral with \\ \ /
AB=24 , BC=11 and CD=DA=31 . The \Q
AE a
diagonals AC and BD meet at E. If — 1is equal to — —
s Ec TR B C

in lowest term, find the value of a+b .
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(4 marks)

(4753)

(4 marks)
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(4 marks)
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In the multiplication shown, each letter represents a

B C
A A
different digit from O to 9. Find the four-digit number B C
represented by ABCD.
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The median, mode and range of 5 numbers are all equal to 20. If their mean is M,

find the difference between the largest and smallest possible values of M.
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Anson plays basketball at most once on any five consecutive days and plays tennis
at most once on any three consecutive days. Furthermore, he will not play both
basketball and tennis on the same day, nor will he play other ball games. On at

most how many days will Anson play ball games in January?
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In the figure, ABCD is a square of side length 4 and BN ¢ - G

CEFG is a square of side length 6, with B, C, G
collinear and D, C, E collinear. If P is the point of
intersection of the extensions of EB and GD, find r I
the area of the quadrilateral PEFG.
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Let x and y be non-zero real numbers which minimise the expression

JG—17 437 442017 %) + (y—14) . Find the value of 21
y
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(653)
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(6 marks)

(653)

(6 marks)
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Find the largest positive integer n such that 2 +2'° +2" is a square number.
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Let n be a positive integer. If 2999" is a 160-digit number whose last 10 digits are
9314862001, find the value of n.
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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?
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Let f(x) be a polynomial. If there are infinitely many prime numbers p satisfying

f(p) siinf =16, find the value of [ f(2)]*.
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Let ABCDEFGH be a regular octagon with side length

10. Using AF and BE as diameters, semi-circles are p E

constructed inside the octagon. They intersect at points
P and Q, where P is closer to A than Q. Find the value C D
of AQ—AP.
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(753)

(7 marks)
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