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Instructions to Contestants:
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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: There have been amendments in the regulations of the current Heat Event. If the correct
answer to a question is not an integer between 0 and 9999, one should pick the integer in the above
range which is closest to the correct answer. In case of an answer midway between two such
integers, round up to the larger integer. Read the instructions on the answer sheet in detail.
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In copying four consecutive terms of an arithmetic sequence, Grace wrote 11, 16,
19, 23. Given that Grace had copied exactly one number wrongly, which of the

numbers she wrote is wrong? (3 marks)
2 PRy TIERRL 2012 U[NEE? (353)

How many two-digit positive integers are factors of 20127 (3 marks)
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If n is a positive integer such that log, n > 5, find the smallest possible value of n. (3 marks)
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Let k be a real constant. It is given that for real number x, the minimum value of
x* —5x+k is 2012. Find k. (3 marks)
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In a cyclic quadrilateral, three of the interior angles measure 50°, 60° and x°. Find

the sum of all possible values of x. (3 marks)
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If f(x)=cos2x, find the value of f®(0). (Here f™ represents the n-th

derivative of f ) (3 marks)
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When multiplying two two-digit numbers, Tiffany carelessly swapped the two
digits of one of the numbers, resulting in the wrong answer 1888 which is greater
than the correct answer. What is the correct answer? (4 marks)
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By joining the mid-points of a regular hexagon, one
obtains a smaller regular hexagon. What percent of
the area of the original hexagon is the area of the

smaller hexagon? (4 marks)
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Find the integer closest to (2.012)°. (4 marks)
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Let n be a positive integer. If each of n, n+1 and n+2 has exactly four positive

factors, find the smallest possible value of n. (5 marks)
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How many four-digit positive integers have their product of digits being 0? (5 marks)
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If a positive integer reads the same from left to right as from right to left, it is

called a ‘palindrome’. For example, 3883, 12321 and 25052 are ‘palindromes’. If n
and n+ 3210 are both “palindromes’, find the smallest possible value of n. (6 marks)
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Evaluate J' \V65—-8x—x* dx. (6 marks)
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If 2013sin® x°—2sin x°cos x°+ 2011cos’ x° = 2012 where 0 < x <90, find x. (6 marks)
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In the figure, O, and O, are the centres of the A

two circles whose radii are 20 and 10

respectively. A is one of the points of

intersection of the two circles and

Z0,A0, =120° . A line segment through A B

meets the two circles at B and C respectively.

Find the greatest possible length of BC. (7 marks)
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In the addition shown, each letter represents a different GJGC

digit from 0 to 9. Find the three-digit number represented GHIF

by ABC. DEBF (7 marks)

GBGGBF
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20 points are marked on the circumference of a circle. If every two points are
joined by a straight line, what is the maximum number of points of intersections
formed in the interior of the circle? (7 marks)
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Let a, b, ¢ be positive integers with a<b<c. If a+b, b+c and c+a are all
cubic numbers, find the smallest possible value of c.
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Calvin has 4 different coats and he randomly chooses one to put on every day. If
the probability that at least one coat has been put on at least three times in a certain

week is % when expressed as a fraction in lowest term, find a+b .
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It is known that lim > =3 for any non-zero constant k. Evaluate the
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Would contestants please be reminded again that 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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