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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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Let k be a positive integer. If 20120204 is divisible by 2%, find the greatest
possible value of k. (3 marks)
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In a sequence of 100 terms, the sum of any three consecutive terms is equal to 10.

If the sum of all 100 terms is 2012, find the first term. (3 marks)
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How many different real roots does the equation x** —7x’ +10x =0 have? (4 marks)
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Find the value of log, 2012. (4 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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A circle has area 2012. Find its radius. (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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Leta, b, c, d, e, f, g be consecutive positive integers arranged in ascending order. If

the sum of the seven numbers is a cubic number, find the smallest possible value of
g. (4 marks)
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Let a, b, ¢, d, e be consecutive positive integers arranged in ascending order. If all
the five numbers are composite, find the smallest possible value of a. (4 marks)
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In a party, there are 4 boys and n girls. Some of them have shaken hands with each
other; nobody shakes hand with people of the same gender and every pair of
participants shake hands at most once. The 4 boys have shaken hands 25, 30, 35
and 40 times respectively, while each girl has shaken hands at most 3 times. Find

the smallest possible value of n. (5 marks)
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In the figure, ABCD is a cyclic quadrilateral with area
S.If AB=5, BC=CD=4 and /B =60°, find S°. (5 marks)
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At a round table there are five seats with different colours. In how many different
ways can we arrange five students numbered 1 to 5 to be seated around the table so

that adjacent students have their numbers differing by at least 2? (5 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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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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The mean, median and unique mode of seven two-digit numbers are pairwise
different positive integers. Find the smallest possible value of the mean. (6 marks)
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A special clock uses four digits to show the time in 24-hour mode. For example
half past twelve at midnight is shown by ‘0030’ while twelve past eight at night is
shown by ‘2012’. At noon of a certain day the clock is set to the exact time. It then
takes 61 seconds to lapse to the next minute (i.e. after 61 seconds the display will
switch from ‘1200’ to “1201”), 62 seconds to switch to yet the next minute, and so
on. What time will be displayed on the clock at noon on the subsequent day? (6 marks)



17.

18.

19.

20.

TP KA B U

o+ p4) -

Let p(x) be a polynomial in which all coefficients are non-negative integers. If

p()=4 and p(7)=2500, find p(4).
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In the figure, O, and O, are the centres of the
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
meets the two circles at B and C respectively.
Find the greatest possible length of BC.
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In the addition shown, each letter represents a different
digit from 0 to 9. Find the three-digit number represented

by ABC.
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A

ABC
CBA

GJGC

GHIF
DEBF

GBGGBF
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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 .

B

(653)

(6 marks)

(753)

(7 marks)

(753)

(7 marks)

(753)

(7 marks)



SRS SR - (SR ORISR 0 % 9999 VPV - I R
SR 5B T TR R A AR B R ot -
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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