Hong Kong Mathematics Olympiad (2013 / 2014)
Final Event 1 (Group)
FWHE LT (2013/2014)
RETH 1 (F4E)

BrRARREA A, BRI RIL, FFE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

HNEBE AT MR (AR PIAFAEEDL) Mmk 8, HAKE 32, RiZ=AERHH.

If an isosceles triangle has height 8 from the base, not the legs, and perimeters 32, determine the area

of the triangle.

6
(x+lj —(x6+16j—2
If f(x)=~—=% X
1

value of f(X).

R81A7EL 111...1 FRLL 81 FUREL
Determine the remainder of the 81-digit integer 111...1 divided by 81.

e B an, ar, @, .., ETHAL

1
1 d=—, &
) & >
2) Xt k=2, Ha+a,+--+a =k’a, .
3K aroo IE
Given a sequence of real numbers a1, a2, as, ... that satisfy
1
1) a,=—,and
) & >

2) a+a,+---+a, =k, for k>2.
Determine the value of aioo .
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Hong Kong Mathematics Olympiad (2013 / 2014)
Final Event 2 (Group)
FWHE LT (2013/2014)
RETH 2 ()

BrRARREA A, BRI RIL, FHEE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

g % AL B TRURE 1, SR R TR,

1 11
+o+=+=
4 6 8 10 12

By removing certain terms from the sum, % + % +=+ % +—+ L , we can get 1. What is the product

1
6 8 10 12

of the removed term(s)?

B Sy =1-243—4+--+(=D"'n, Yrfn RIEBHL, K Sy +Sgs+Sso MHIMH.

If S, =1-2+3—4+---+(=1)""n, where n is a positive integer, determine the value of

A, B, C, D, E M F N NIRAE ISP BRI RPE TAR . A4 fE5 N EWHAME, )5 BAEE

Wl—2ME, Wb, 4 T2 50 MEMIMTE—RAE? (FRUST 0ERENH, ]

REEH—, - » K 6 AREREWIND.

Six people 4, B, C, D, E and F are to rotate for night shifts in alphabetical order with A4 serving on the
first Sunday, B on the first Monday and so on. In the fiftieth week, Which day does A4 serve on?
(Represent Sunday by 0, Monday by 1, ..., Saturday by 6 in your answer.)
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fERET, D UIEZIEREE S =MV ABC TS, {4 AB=4D. & ZBDC=0°, K a ]
fH-

In the figure below, vertices of equilateral triangle ABC are connected to D in straight line segments
with AB = AD. If /BDC = o.°, determine the value of a.

A
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Hong Kong Mathematics Olympiad (2013 / 2014)
Final Event 3 (Group)
FWHE LT (2013/2014)
RETH 3 (F4E)

BRARREA A, BRI RIL, FHEERS .

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

KR _ij( _i)...[ _ij\
SRR (1 S5 )1 ) .

Determine the value of the product (1—2—12] (1_3%) . .(1_ % j .

1 1 1 1
+ + 4+t
log,100! log;100! log,100! l0g;07100!
100!'=100x99%x98x...x3x2x1

fFIfE, H

1 1 1

Determine the value of the sum + + o ———
log,100! log5100! log,100! l09100100!

, where

1001=100%x99x98x...x3x2x1.

ETREF, ABCD Z&— N IEJ5 I, ADE &—N5EA=HMi%, H EZIEJTE ABCD AN — 5.
W LAEB=0°, K o HIMH.

In the figure below, ABCD is a square, ADE is an equilateral triangle and E is a point outside of the
square ABCD. If ~ AEB = a°, determine the value of a.

B A

EAFRAET MBI TR AGKRIET RN, A, BRI MAL. K a.
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Fill the white squares in the figure below with distinct non-zero digits so that the arithmetical

expressions, read both horizontally and vertically, are correct. What is o.?
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Hong Kong Mathematics Olympiad (2013 / 2014)
Final Event 4 (Group)
FHE R (2013 /2014)
RETH 4 ()

BrRARREA A, BRI RIL, FHE RS,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.

N EH, ABCD 72— MUKy 2 WIET . Jebl A ARG Yk BD, FLLCD I R M
.0 AN C 2 D —AN R 98 BD K DC AT Po 3K P 5 AD W HEEE, B PZ 1
K,

In the figure below, ABCD is a square of side length 2. A circular arc with centre at 4 is drawn from B
to D. A semicircle with centre at M, the midpoint of CD, is drawn from C to D and sits inside the
square. Determine the shortest distance from P, the intersection of the two arcs, to side AD, that is,
the length of PZ.

A 1B
2
7H
D } C
M

P x=\/gle % yz\/g_1 , R Gy +2x2y? +xy® IME.

2 2
If x= \/§2+1 and y = @', determine the value of x3y+ 2x2y2 + Xyg-
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#a,b,c dARMANIE, H
aabcd

—daabc
2014d

K d .-
If a, b, c and d are distinct digits and
aabcd

—daabc
2014d°’

determine the value of d.

KR X +(x—4)* =32 Fi SR TR,

Determine the product of all real roots of the equation x4 +(x —4)4 =32.
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