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1. The contest comprises a 3 hours written test.
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2. Questions are in bilingual versions. Contestants should 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.

HR - B A EEE T EAERHEZH -

Co-organised by The Hong Kong Academy for Gifted Education,
the Gifted Education Section of the Education Bureau and
International Mathematical Olympiad Hong Kong Committee

THREELERN - WEREAESEHENERERERAM I T ER R g o



1 512 125 d

Leta, b, c, d be positive numbers such that — = — =—=———— . Find d. (1 mark)
a® b c (a+b+c)
o 1 512 125 d .
Gasbooo d BIERD (1 =25 =5 3k de (159)
b c (a+b+c)

How many three-digit positive integers are there such that, the three digits of every

integer, taken from left to right, form an arithmetic sequence? (1 mark)
2%/ D {E = TERR BN = [E e 2 A B R R — (E 285 2 (1493)
Let x= \/1+ L +i2+\/1+i2+12+ +\/1+ L 2+%. Find the value of

1?2 2° 3 2012° 2013
x—[x], where [x] denotes the greatest integer not exceeding X. (1 mark)

1 1 1 1 1 1
FH oX= I+t + IS+ e+ 1+ +—— ° K x—[x] M
. \/ TEPY \/ 22 3 \/ 2012 T2onw  F X WA

(B [X] Fon Al x R REED) - (153)

Let X, y, z be non-negative numbers such that x>+ y*+z° +X+2y+3z = % Find

the minimum value of x+y+z. (1 mark)
2rx -~y z BIFES > (5 x2+y2+22+x+2y+3z=1;3 o 3K x+y+z AYR/N

B - (153)

Peter, Paul and David joined a table tennis tournament. On the first day, two of
them were randomly chosen to play a game against each other. On each subsequent
day, the loser of the game on the previous day would take a rest and the other two
persons would play a game against each other. After a certain number of days, it
was found that Peter had won 22 games, Paul had won 20 games and David had
won 32 games. What was the total number of games that Peter had played? (1 mark)

/N S NSRRI INEE SN T — (L e EREE S - AR5 —K > FEM P Z eIl L
W ALEFE 15 - EZRIVE—K > B ZAl— REEFERIE T IREL - 1M 5551 R
ANAEEE 15 - EFRIZ > SEUVNFASERR T 22 20 /ot 20 20~ /)VER
ShfgHH 32 2K - AR > /NEHFEERER T/ 0 2 (153)

The sequence 1,2,1,2,2,1,2,2,2,1,2,2,2,2,1, ... is formed as follows: write
down infinitely many °1’s, insert a ‘2’ between the first and the second ‘1’s, insert
two ‘2’s between the second and the third ‘1’s, insert three ‘2’s between the third
and the fourth “1’s, and so on. If a, denotes the n-th term of the sequence, find the
value of aa, +a,a, +- -+ 8,538,014 - (1 mark)
BH11,2,1,2,2,1,2,2,2,1,2,2,2,2, 1, ... (VEHRTTENT | B MR
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There are n different positive integers, each one not greater than 2013, with the
property that the sum of any three of them is divisible by 39. Find the greatest
value of n.

A n (85 R AEE BE—EEA KR 2013 VIERE » HEEE = (E 1y
AIH 39 FEFR o K n WA A(H

If X is a real number, find the smallest value of x/x2 +4xX+5 +«/x2 —-8x+25.

T XREE 0 K X+ AX+5 X —8X+25 AYEL/IME -

a+3b+1
Cc

The equation 9x°> —3x* —3x—1=0 has a real root of the form , Where

a, b, c are positive integers. Find the value of a+b+c.

3 3
772 9x® —3x2 —3x—1=0 A —({EF4l %%%”

FEFR - 5K a+b+c HY(H -

(Hdra~b-c HIERE)

By permuting the digits of 20130518, how many different eight-digit positive odd
numbers can be formed?

1 20130518 HYB BT HRY] > A USEI S MEA [EHY L Ea 8 7

Let o, £ and ¥ be the three roots of the equation 8x* +2012x+2013=0. Find
the value of (a+ B)* +(B+7)+(r+a)’.

% oa ~ p O oy B 8x3+2012x+2013=0 #Y = {#@ - K
(a+ PV +(B+y) +(r+a)’ HIMH -

ABCD is a square on the rectangular coordinate plane, and (31, 27), (42, 43),
(60, 27) and (46, 16) are points on its sides AB, BC, CD and DA respectively. Find
the area of ABCD.

ABCD 2 H AR EAY—{EETT - M (31, 27) ~ (42, 43) ~ (60, 27) #
(46, 16) 77 jll/£% AB ~ BC ~ CD 71 DA V%5 - 3k ABCD HYHITH -

In AABC, AB = 8, BC = 13 and CA = 15. Let H, I, O be the orthocentre, incentre
and circumcentre of AABC respectively. Find sin ZHIO .

£ AABCH>AB=8-BC=13-CA =153 H~ 1~ 0 475k AABC iy
Ly~ RCMRIANE © 3K sin ZHIO -

Let ABCD be a convex quadrilateral and E be a point on CD such that the
circumcircle of AABE is tangent to CD. Suppose AC meets BE at F, BD meets AE
at G, and AC meets BD at H. If FG // CD, and the areas of AABH, ABCE and
AADE are 2, 3 and 4 respectively, find the area of AABE.

i ABCD RyhWU¥ES » E fy CD LAY—HBE » (15 AABE [Y/ME[EEL CD 1§
Y] - 3 AC B BE 2> F; BD B AE A2 G5 AC B BD A2 H - & FG //
CD - H AABH - ABCE #l1 AADE (Y HEif&E4yAIlE 2 ~ 3 ~ 4 > 3F AABE Y EiFE -
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Let | be the in-centre of AABC. If BC = AC+ Al and ZABC — ZACB =13°, find
Z/BAC.

¢ | B AABC BN - 35 BC=AC+Al » H ZABC-—/ACB=13° » 3K
ZBAC -

A, B, C, M, N are points on the circumference of a circle with MN as a diameter. A,
B are on the same side of MN and C is on the other side, with A being the mid-
point of arc MN. CA and CB meet MN at P and Q respectively. If MN =1 and

MB = % find the greatest length of PQ.

A~B~C-M- N GR{EEIFEE AR > i MN Bsz[BIRVERE © A~ B ALY

MN #y[E—75 - ifi C AIMIZEY MN BY55—5 > H A Ryl MN fylh - CA NI CB
o - 12 . -

F3 8L MN 2 P AT Q < %5 MN =1 fij MB 5 K PQ HIRERIRAE -

How many pairs (m, n) of non-negative integers are there such that m=n and
50688

m+n

IS an odd positive power of 2?

ﬁ%&%%ﬁ%ﬁ@mﬂﬁﬁm¢na%§§%2ﬁﬁﬁﬁ%?

A positive integer is said to be ‘good’ if each digit is 1 or 2 and there is neither four
consecutive 1’s nor three consecutive 2’s. Let a, denote the number of n-digit

positive integers that are ‘good’. Find the value of M.
a; + 8
GRS EE T R 18 2 - HEFRUZANUMEEEDN "1, JNEE=
EZEHGER "2, o L TFE L o 3 a, Bor onfu TR AEE - K
dp— 8~ (I
a, +a

Let p and g be positive integers. If 5:0.123456789... (i.e. when P s expressed
q

as a decimal the first 9 digits after the decimal point are 1 to 9 in order), find the
smallest value of q.

%p~q%£%ﬁo%§:QHM%m&.ﬁﬂ%ﬁ&%ﬁﬁ%$%%%§9

{EARTOE L2 9) » K q A/ ME -

Let a and b be real numbers such that 17(a®+b*)—30ab—-16=0. Find the
maximum value of v/16a2 +4b? —16ab—12a+6b+9 .

Hoa ~ b B T O - {15 17@ +b’)-30ab-16=0 - ¥
J16a® +4b% —16ab—12a+6b+9 HYEA(E -

— End of Paper — &£%5% —
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