Hong Kong Mathematics Olympiad (2013 —2014)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Determine the area of the shaded region, a , in the figure below. o=

B]- Figure |

2. ¥k 107 it FianT e d 2a>
Fiz 10 B#c? > A - Bl P BT B=
If the average of 10 distinct positive integers is 2a.,
what is the largest possible value of the largest integer, 3, of the ten integers?

300 Fpaked oodce S g ) 0 1,3,5,7, B fe 1,6, 11,16, -, B+l
Rv Pz B AP BF hlkp oy Y=
Giventhat1,3,5,7,---,Band 1,6, 11, 16, --- , B + 1 are two finite sequences of positive

integers.
Determine vy, the numbers of positive integers common to both sequences.

4., # logaa+logb>2y: F at+benk | & &
If logsa+logs b>vy, determine the smallest positive value d for a+5b . 5=
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Hong Kong Mathematics Olympiad (2013 —2014)
Final Event 2 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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Lood e ) dx)—lx=vx)=Vx Fz g 1w

Determine the positive real root, o, of \/(X + \&) - \/(X - \&) =Jx. *

v e v = 93 = 4 ~ ” [P
2. TRAABEEL 4R HRlwAlE — o RIEENRLS G HF P

R
=)
I

. . . . 4
In the figure below, two circles of radii 4 with their centres placed apart by — .
o

Determine the area 3, of the shaded region.

3. R EEcy ko] Eo R E R X-Br=4v2 # x § & FEE -
Determine the smallest positive integer y such that the equation Y=
Jx - \/ﬁ = 4+/2 has an integer solution in x .

4. & ((yy)y)vév’ﬂl% e § o

) . 0=
Determine the units digit, o, of ((yy )Y)Y
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Hong Kong Mathematics Olympiad (2013 —2014)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1 2 3 o
1. * Bz 10" ~ 10 ~ 10% ~ ..o~ 101 ¢ b'“r"ﬁ = m%ﬁ} % 1000000 -
it Bl o hiE o o=
1 2 3 a
If the product of numbers in the sequence 10, 10%, 10", ... ,10% is 1 000 000,

determine the value of the positive integer o .

. B B B V Lo
2. + e — = » HIE o
* 1x2x3 " 2x3x4 8x9x10 p i -

B + B +...+L:a
Ix2x3 2x3x4 8x9x10

Determine the value of 3 if

3. BT W= &35 ABC ¥ > LZABC=2B°>AB=A4D * CB=CE -
K Y°=4LDBE > $ y g o

’Y =
In the figure below, triangle ABC has LABC =2p°, AB= AD and CB = CE.
If y°= ZDBE , determine the value of y .
A
B
4. AR 1,2,1,2,2,1,2,2,2,1,2,2,2,2, 1,2, ... > £5 y Hehfe e
For the sequence 1,2,1,2,2,1,2,2,2,1,2,2,2,2,1,2, ..., § =
determine the sum 9 of the first y terms.
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Hong Kong Mathematics Olympiad (2013 —2014)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
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. 643
w2V —3Ja-6 > £ o hiE o
*302+243 . o=

63

If ————= 3\/6 —6, determine the value of o .
3J2+243

Y e ”1¢¢&’%ﬂn{f@ Bl o I B A b 3 oA A

B=
él’QMﬁA&&M?%’E**O’ﬁéﬁﬁﬁﬁﬁﬁﬁB°
n
Consider fractions of the form T where 7 is a positive integer. If 1 is subtracted from
n+
both the numerator and the denominator, and the resultant fraction remains positive and
is strictly less than %, determine, B, the number of these fractions.
3. - BEFZENf- B FNDR LR oFHEF LR F L P T H
oo Rl A #A e oy (T E ) _
The perimeters of an equilateral triangle and a regular hexagon are equal. If the area of
the triangle is 3 square units, determine the area, y , of the hexagon in square units.
17
4. R :§+§+9+_+ 33+§—y HIE o
2 4 8 16 32 64 5=
3,5 9 17 33 65
Determine the value of 6 =—+—+—-+—+—+—
2 4 8 16 32 64
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Hong Kong Mathematics Olympiad (2013-2014)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. #-BEE= 4R BAEG LA EEE)NFL 80 2 B E L 32 arca =

F322 82500 4t o

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

determine the area of the triangle.

( T ( 6 1) minimum =
X+=| - X+ |-2
2 F f= I g x - R R R ) b

W

where x is a positive real number,

determine the minimum value of f(x).

3. Fo 81 =# 111--1 “,% 81 HvkEc o remainder =
Determine the remainder of the 81-digit integer 111---1 divided by 81 .
4. RT- FHEI] a,a, a3, 0 Tk a100 =
1
1 a=— %
) 175
2) Ean kZZ”ﬁ artar+ -+ ar=Kay °
Feai e o
Given a sequence of real numbers a1, a2, a3, --- that satisfy
1 a;=—,and
) ai >
2) a1+ax+ - +ar=Kag, fork>2.
Determine the value of  aioo .
FOR OFFICIAL USE
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Hong Kong Mathematics Olympiad (2013 —2014)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1111 1 1 Product =
—+ -ttt —+— P HILEFALEH ] KR LA
> s s 0T 2 #3 & il fp]2d 2 Em“bf\fﬂ

F_&

1. *#

: . 1111 1 1
By removing certain terms from the sum, > +—+=-+—-+—+-—,wecanget].

4 6 8 10 12

What is the product of the removed term(s) ?

2. FS=1-2+43-4+ . +1)"n g ¢ on B0 e RS+ S+ Sso e o S17+S33+S50 =
IfS,=1-2+3-4+ ...+ (1) n, where n is a positive integer,
determine the value of S17 + 833 + Ss0.

3. ABCDE A F = AfELF* SR BILIT A% BLYP &>
Bi5 B AW - FE oo A oA T SO BEY - X F B 0(E Rk
0 M&EHp »Bicx 1L EH- > .. v BE 61N A EH ) o

Day

Six persons 4, B, C, D, E and F are to rotate for night shifts in alphabetical order with 4 serving on the
first Sunday, B on the first Monday and so on. In the fiftieth week, which day does 4 serve on? (Represent
Sunday by 0, Monday by 1, ..., Saturday by 6 in your answer.)

4. BTEY oD MERBREFEF= 43, ABC B g0 § ¥ AB=AD -
% ZBDC=0°> F o i -
In the figure below, vertices of equilateral triangle ABC are connected to D in straight
line segments with AB = AD. If ZBDC = a°, determine the value of a. .

A
D
B C
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Hong Kong Mathematics Olympiad (2013 — 2014)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR D > FRE Y BT AL £ DA -

Product =
Lo R @—%J@—éJm@fiijﬁo oo

Determine the value of the product (1—2—:2)(1_ 3%) . .(1_ % j )

. 1 1 1 1 s Sum =

2. Fe + + fo——— PIE
log,100! log,100f log,100! log,q, 100!

% ¢ 100! = 100x99x98x...x3x2x1 °

1 1 1 1

+ + ot
log,100! log;100! log, 100! 109,00 100!

Determine the value of the sum where

100! = 100x99x98x...x3x2x1.
3. “TH"Y ABCD & - B>, ADE - BE#$= &35 EE D =35 ABCD
the- 8L o % LAEB=0° > F a iE o
In the figure below, ABCD is a square, ADE is an equilateral triangle and E is a point
outside of the square ABCD. If ZAEB = a.°, deterrjine the value of o .
B

C D
4, PFPAROAEFTHCBFEET LS F Dl PR > BTG B hENER 2 o
Foo thiE e

a =
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 the value of a ?
+
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Hong Kong Mathematics Olympiad (2013 —2014)

Final Event 4 (Group)

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

K{f?h%\i‘ﬂ]%ﬂg ’ g%jﬁ%&i%g’j‘]ﬁTLiﬁﬁgo

1. H“TH ABCD & - BiF£ 5 2 hir >3, L 4 LRl<~F 5% BD

ECD#Y g M SR C P D - B L Fesn BD foi% DC 4p 2 3t P

F P & AD el iR > T PZ R R o

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 4D, that is, the length of PZ .

A B
2
7H
D } C
M
3 224 3
. 1 -1 Xy H2x7yShxy =
2. F x=\/§2+ 23 y=—\/§2 v R Xy +2xH+xpd ehiE e
1 -1 .
If x= \/§2+ and y = \/gz » determine the value of X}y + 2x%)? + x3° |
3. ® abcz dEAFBEHE T
aabcd
—daabc d=
2014d
If a, b, c and d are distinct digits and
aabcd
—daabc
2014d
determine the value of d .
4. o xt+(x—4) =32 1 FRSFH o Product =
Determine the product of all real roots of the equation x* + (x — 4)* =32 .
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