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Instructions to Contestants:
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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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Let a,=1, q,=2 and a,=a, ,+(a, )’ for n>1. Find the remainder when a,,,
is divided by 7.
Froa,=1>a=2>H&E n>1 %5 a,=a,,+(a,,)" K ay, BREL 7 BHHY
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n—1

The graph of x*(x+y+1)=y’(x+y+1) together with the two coordinate axes
divide the xy-plane into n regions. Find the value of 7.

(x4 y+D) =y (x+y+1) BYEHGHE R EEAEETT xy-FEiTE n (EE
Kng -
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Let f(n)= > +?+F+'"+2017” . Find the value of f(2)+ f(3)+ f(4) +---.
A — 1 1 1 e 1 o Sk oo N o

e f(n)——z,l +—3n +4n + +2017n K fQO+fR+f(DH+- HH

In how many different ways can we put 600 identical balls into 3 identical boxes
such that each box contains at least one ball?

B2/ VA FERTTARE 600 H2FEHEREUE 3 (HeFia T @ EREER
TR DA (5K ?

Let x,, X,, ..., x, be positive rational numbers such that x’+x,’ +---+x° =1.
Find the smallest possible value of 7.

B x s e, Ry TEAERE (5 a7 ek =10 R n (98N]
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If b is a positive integer not exceeding 200, how many sets of solutions (a,b) are

there to the equation (log, )" =log, (a*'")?

E b B A 200 WIEEE > HE (og, ) =log, (@) %/ 4 fi#
(a,b) ?

How many sets of positive integers (x, y,z) have the properties that x< y<z,
their H.C.F. is 30 and their L.C.M. is 3000?

HEZ/VHHIERE (x,y,2) WLl F&GRAE - x<y<z » EMIVERRARES
30 » HEMAYER/ NAEERy 3000 ?

Let f(x)= X+ x> +bx> +100x+¢ and g(x)= X +ax* +x+10, where a, b, ¢ are
constants. If the equation g(x)=0 has three distinct real roots, each of which is
also a root of f(x)=0, find the value of f(1).

F f)=x"+xX +bx* +100x+c B g(x)=x"+ax’+x+10 » HfF a~b~c 5
W - EE g0 =0 EEEARNER - HEHEEEZ f(0)=0 BE >
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In quadrilateral ABCD, ZBAD = ZADC and ZABD = ZBCD. If AB =8, BD = 10

and BC = 6, find the length of CD. (1 mark)
1EVUER, ABCD 1 » /BAD = ZADC }; ZABD = /BCD - ¥ AB=8 ~ BD = 10
K BC=6>3K CDHESE - (153)

. ABCD is a trapezium with ZDAB = ZABC = 90° and AB = BC = 2AD. P is a point
inside the trapezium such that PA = 1, PB =2 and PC = 3. Find the area of ABCD. (1 mark)

ABCD 244¥ » Hh ZDAB = ZABC = 90° » H AB = BC = 2AD - P 2R A
f—%G > {15 PA=1- PB=2J PC=3 - 3k ABCD {JTHif% - (173)

Ann and Ben compete in the election for the class club chairman. 8 eligible voters
take turns to vote, and the vote count is updated immediately. A candidate wins
once he/she leads the other by 4 votes during the process; otherwise there is no
winner. If all voters cast a vote to one of Ann or Ben at random, what is the
probability for Ann to win? (2 marks)

INFRUNEORITE L — I - S ERIEEEE 8 A tifIF—K=E > Z
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. Let d,, d,, ..., d, be all the positive factors of 11!. Find the value of
1 + ! Feet 1 (2 marks)
d+J111 d,+J111 d +111°
. 1 1
®od o~ dy, ~ e d, By 11 N EEIERE - K +
A : d+111 d, ++110
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d ++11!
. If all roots of the equation (k*—1)x*> —6(3k —1)x+72 =0 are positive integers, find
the sum of all possible values of the constant &. (2 marks)
73& (k* =1)x* =6k -Dx+72=0 WFTEIRE S IERE - KEH L FTE
AIRE(EZ A - (257)
. Let Q(x)=x"+ax+b, where a and b are integers with |b|1<365. If the equation
[Q(x)]* =1 has four positive integral solutions (not necessarily distinct), how
many different sets of possible values for (a,b) are there? (2 marks)
Q) =x*+ax+b > Hfa~ b REE > H 1b1<365 « FHHE Q0 =1FH
POE EEE R (R —EAERR) Al (a.b) £HZ/DAEARIERYATREE ? (243)

. In AABC, D and E are points on AB and AC respectively. If AB =33, AC =21, BC

=m and AD = DE = EC = n where m, n are integers, find the value of m. (2 marks)
£ AABCH > DRI EST R E ABFIAC FHYBELE - F AB=33~AC=21~BC=m
HAD=DE=EC=n (HEftm-n5EH) > K miyHE - (243)
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Some families form teams to join a competition. Each family consists of the father,
the mother and not more than five children. There is a prize each for the best
father, the best mother and the best child, with the restriction that each family may
win at most once prize. It turns out that there are 7770 different possible
combinations for the prize winners. What is the total number of children joining
the competition?

Kb > 208 DREREAHER > FEZERGR ~ SERANEE T4
2T 4HRR - PRSI B ~ RERRNREZTIIES— > HREEER
FER 2 AR — K - SRS a A 7770 (6 - AI2EHZ T8
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In AABC, AB=4 and AC =6. The two tangents to the circumcircle of AABC at B
and C intersect at D. If A and D are equidistant from the line BC, find the length of
BC.

£ AABC 1 » AB=4 J AC=6 - AABC HY/MEEIN B F1 C IR ERDIGRAESS
i+ D - %5 AR D B E 4 BC HIEEREHSE » K BCHYRE -

On the plane 5 points X,, X,, ..., X are chosen, and each pair of these points are
joined by a blue line. Suppose no two blue lines are parallel or perpendicular to
each other. Now for each point X, (1<i<5) and each blue line ¢ not passing
through X, a red line is drawn passing though X, and perpendicular to /. What is
the maximum number of points of intersection formed by the red lines?

BRSSP EEE S B X, ~ X, o~ Xy o HEMTEREE 2 I PL—pRE 4R
o BREO A MIRER O PTERER - $NEEE X, (1<i<5) MFHFA
i X, EESR (0 TIPIWIE—REE X, HEER ¢ HILER - A - H
KLARAL PRI B 2 24 7

Let ABC be an acute-angled triangle with incircle @ which is tangent to sides BC
and CA at D and E, respectively. X is a point on the altitude from A to BC, and the
circle @' with diameter AX is tangent to @. Denote by U and V, respectively, the
points where CA and AB intersect @' again. If UV =12, AX =15 and AE =24,
find the value of BDXDC .

2 ABC B =AMl > o BEAVIE > H o 735l8E BC 1 CA fHU)5A D
fE-XE AT BCHE LAT—8E > Ll AX BEEWE o' 9 o Y] - 35
DL UM VFER CAF AB Bl @' 15 —38E - 25 UV =12 - AX =15
AE =24 > 3k BDXDC HJ{H -

Let X be a randomly chosen subset of {1, 2, ..., 2017}. A positive integer n is said
to be ‘good’ if both n and n+1X | are elements of X (where | X | denotes the
number of elements of X). Find the expected value of the number of ‘good’
integers.

WEE {1, 2, ..., 2017} BEtsEE—(E 5% X - HNEEH > S n il n+lX |
(Hf X | o X HTRVEE) 855 X BT Al n B85 TH#L - K
TR HVEEAEIEE -
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