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HEAA

1. The contest comprises a 3 hours written test.
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2. Questions are in bilingual versions. Answer all questions.
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3. Put your answers on the answer sheet.
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4. The use of calculators is NOT allowed.
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5. Measuring instruments like rulers, compasses, etc. can be used.
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A positive integer n is a square number as well as a multiple of 2016. Find the
smallest possible value of n.
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Let S be the set of all 2016-digit positive integers whose digits are all ‘2°, ‘0’, ‘1’
or ‘6’. If a positive integer is chosen from S at random, what is the probability that
the leftmost digit is smaller than the rightmost digit?
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In a test, a question required students to draw a triangle in which the largest and the
smallest interior angles differ by 54°, and then compute the sum of any two of the
interior angles of the triangle drawn. The sums obtained by two students were x°
and y° respectively. Find the greatest possible value of x—y.
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A class of 26 students attempted a test with n questions, each carrying 1 mark. If
no two students obtained the same score and no question was correctly answered
by more than 3 students, find the smallest possible value of n.
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Let f(n) =L%J where | x| denotes the greatest integer less than or equal to
X. Find the value of f(1)+ f(2)+---+ f(2016).
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Let x and y be real numbers. Find the smallest possible value of
4x* +(x+2y—6)*+16y—23.
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In AABC, M is the mid-point of AB, D is the foot of perpendicular from A to BC,
and P is a point on MD (suitably extended if necessary) such that CP is
perpendicular to MD. If AB=3, BD =1 and PB =PC, find the length of AC.
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Let a, b, ¢, d be integers with absolute values not exceeding 10. If the two roots to
the equation x*+ax+b=0 are ¢ and d, while the two roots to the equation

x*+cx+d =0 are a and b, how many possible sets of values are there for
(a,b,c,d)?
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Let Q be a polynomial in which all coefficients are non-negative integers. If
Q@M =4 and Q(5) =152, find the value of Q(7).
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How many five-digit positive integers are divisible by 3 and contain at least one ‘3’
in their digits?
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In AABC, /B = 40° and AB+BC =2AC. K and M are the mid-points of AB and
BC respectively, while L is a point on AC such that BL bisects ZABC. Find ZKLM.
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Find the smallest positive multiple of 2016 whose digits do not contain 2’°, ‘0°, ‘1’
or ‘6.
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In a test, the answer sheet is a piece of graph paper with the origin O and both
coordinate axes given. The question requires students to mark a point A on the
positive x-axis, a point B on the positive y-axis, a point C vertically above A and a
point D on the segment OA so that the following conditions are satisfied:
quadrilateral OACB has perimeter 32, the sum of the areas of AOBD and AACD is
equal to that of ABCD, and that the lengths of OD, DA, AC, CB, BO are all positive
integers. How many different sets of correct answers are there to this question?
SICHIBRA B R —TRITHSAR > 8 TS T WIS R RIS O - R
SKEVEAETE x i HREHEE A > {ETE y B EAEHEE B 4 A RYTE ROTREHIEE C
FAF4RES OA HEEHIEE D » DU LT & {4 : 108 OACB I E % 32 -
AOBD F1 AACD & F% 7> ABCD f/y&if& > H OD -~ DA ~ AC ~ CB - BO
R s TERE - TR - IBREICE % /D4 R R TERE 28 2

If a®—3ab® =11 and b® —3a%b =13, find the value of a® +b?.
7% a®—3ab? =11 H b*-3a’h=13 > 3k a®+b® {yfH -
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We say that three positive integers form a ‘perfect group’ if they are equal or if
they are three consecutive positive integers. In how many ways can we write down
9 positive integers, each not exceeding 10, in ascending order so that they can be
divided into 3 ‘perfect groups’?
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In AABC, AB+BC =2AC and £/A=~/C+90°. Find cosB.
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10 boys are seated in a row, and each of them puts on a red, green or blue hat
randomly. What is the probability that everyone finds at least one neighbour
(another boy sitting on his left or right) who has put on a hat of the same colour as
his own?
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In AABC, D is the mid-point of BC and M is a point on AD. The extension of BM
meets AC at N, and AB is tangent to the circumcircle of ABCN. If BC =8 and
BN =6, find the length of BM.
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Let f be a quadratic polynomial with integer coefficients. If the values of f(0),
f(3) and f(4) are pairwise distinct but all belong to the set {2, 20, 201, 2016},
find the sum of all possible values of f(1).
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In AABC, P and Q are points on AB and AC respectively such that AP:PB=8:1
and AQ:QC =15:1. X and Y are points on BC such that the circumcircle of AAPX

is tangent to both BC and CA, while the circumcircle of AAQY is tangent to both
AB and BC. Find cos ZBAC .
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