Hong Kong Mathematics Olympiad (2014 — 2015)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

1. = ‘X+\/§‘+‘y—\/§‘+|z|=0 s R a=x2+R 2

a =
If ‘X+x/§‘ +‘y—\/§‘+|z| =0, determine o= x>+ +2z2.
2. F B 5% 11111:--11x99999---99 %75 #circh#cF 2 {0 R B iE o
afEL af[E9
If B is the sum of all digits of the product 11111:--11x99999...99, B=
als a 9's
determine the value of 3 .

300 KR ik fl) H3wrg Flcx 2y B fy)=f)f(y)> ¥ f(1)<I-
Fy=£f(B)+100-p =nig o B
Suppose that the real function f(x) satisfies f(xy) = f(x) f(y) for all real numbers x and y, !
and f(1) < 1. Determine the value of y=1(B)+100-f.

4. F on FrEF#EE fn)=2+2"1+2024 422420415 F §=1(y) hiE o
If n is a positive integer and f(n) = 2" + 21 + 22 + ... + 22+ 21 4+ 1, o=
determine the value of & = f(y) .
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Hong Kong Mathematics Olympiad (2014 — 2015)
Final Event 2 (Individual)

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. & X0,y0,z0 » 1T 3 fpEAfE > K ou=x0+yotzo HE °
If xo, yo, zo is a solution to the simultaneous equations below, _
determine the value of o =x0+yo+zo. <«
X—-y-z=-1
y—-x-2=-2
Z-Xx-y=-4
2. F B Flll-1ll-acvpdice & B G o
1001E1 B=
If B is the reminder of 111.--111+a , determine the value of B .
%/_/
100 1's
3.0 F 7 R (B2 PO+ (B+2)]+ 3 kb Ry i .
If y is the remainder of [(B —2)'% + B°° + (B + 2)*°] + 3, determine the value of y . y=
4, FErAEXHa?+bx+8=0 Fr R wHA ZBL 1y 2 oy
F 8 i o 5—
If the equation x* + ax? + bx + & = 0 has four real roots -
with three of them being 1, y and y?, determine the value of & .
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Hong Kong Mathematics Olympiad (2014 —2015)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR
1. & 1 3 1000 ¢ ##c? &3 1% 1000 7 o B2 acgt 55 73;_n$o
Foo HhiE e

Of the positive integers from 1 to 1000, including 1 and 1000, there are a of them that

are not divisible by 5 or 7 . Determine the value of o .

2. j\ 3212_22+32_42+._.+(_1)(x(a+1)2 g"j/’J]/EI:O

Determine the value of B=12-22+32-42+ ... + (-1)* (o + 1)?. p=

3.0 F v AW BT aRAY R 1993 5 sk
12>2>3>3>354>4>4-4>555>5>555> ...
* oy ehit o
Ify is the remainder of B divided by the 1993 term of the following sequence:
1,2,2,3,3,3,4,4,4,4,5,5,5,5,5, ---.

Determine the value of'y .

1 ,
4. HTH"Y ’BE=AC’BD=E 2 DE+BC=1°% 8 & ED sh&k ey &>

F 6 i o

In the figure below, BE = AC, BD :% and DE+BC=1.

If 3 is y times the length of ED, determine the value of § .

B
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Hong Kong Mathematics Olympiad (2014 —2015)
Final Event 4 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET HF R B DA -

L% a3 200 13 skl R o it -

Let o be the remainder of 2!°%° divided by 13, determine the value of o .

1 1
P (S ) 2 L )
2. B o ETIIE B=

(7+4\/ET;—(7—4\/E)%.

Determine the value of =
Jo

3. ¥ fla)=a-B & Fla,b)y=b*+a > & y=F3, f(4)sia -
If f(a)=a— P and F(a, b) = b*> + a, determine the value of y = F(3, f(4)) .

'Y =
4. F 8 Ao x9N =10 w4 FHft 0 K 5 hiE o
If & isthe product of all real roots of X'%9: X =10, determine the value of 5 . 5=
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Hong Kong Mathematics Olympiad (2014- 2015)
Final Event 1 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

1
1 i Ix3x9+2x6%x18+---+nx3nx9n 3 .
) Ix5x25+2x10x50+---+nx5nx25n

1
I1x3x94+2x6x18+---+nNx3nx9n j?,

Simplif
L (1><5><25+2><10><50+---+n><5n><25n

2. RSO MFABEEEFAEFHLS > RF - i FH- B P Y hritse
BAP o FHEP PR -3 ASHEY o %83 40FRF Y 0 %= 8TF 35
FREY > 2533 30 EY o3t i S P HLREEY S22 S AL
Among 50 school teams joining the HKMO, no team answered all four questions
correctly in the paper of a group event. If the first question was solved by 45 teams, the
second by 40 teams, the third by 35 teams and the fourth by 30 teams.

How many teams solved both the third and the fourth questions?

3. % n i 3659893456789325678 fr 342973489379256 hi 4t o
SIS S XaE X
Let 7 be the product 3659893456789325678 and 342973489379256.

Determine the number of digits of n.

4. ZBEEAEE 232 10H =Ry - < FR
# e B REIRAF R ARG o RS FlehE S iE o
Three circles of radii 2, 3 and 10 units are placed inside another big circle in such a way
that all circles are touching one another.
Determine the value of the radius of the big circle.
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Hong Kong Mathematics Olympiad (2014 —2015)
Final Event 2 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

AR D > FRE T BT AL £ DA -

o

- B33P B 3AL  ANE Y ¢ AE

1. & Td
Gl 2 A L r G e

FozAFd g @y 2x2 3R e
§ 5 R oo enfE o

On a 3x3 grid of 9 squares, each squares is to be painted with either Red or Blue.

If a is the total number of possible colouring in which no 2x2 grid consists of only Red

squares, determine the value of a.

P25 BT 2 fok|E B2 BT EOf > B2 B ok L5 02

If the sum of 25 consecutive positive integers is the product of 3 prime numbers,
what is the minimum sum of these 3 prime numbers?

3 kT geidid R e
x+3|—-x—1=x+1-¢-

Determine the sum of all real roots of the following equation
x+3|-x—1=x+1.

LATEP o w A /J~7]rg]1‘,:.g’«h[ﬁ]1'lj}?{.']ﬁ?-%3;)\~ :—ﬁlgg A5\ o

4.
PR L 1 Eix > £= &350 ffiE o
In the figure below, there are 4 identical circles placed inside an equilateral triangle. If
the radii of the circles are 1 unit, what is the value of the area of the triangle?
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Hong Kong Mathematics Olympiad (2014 —2015)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
FALELER 0 FRATET RE > LR

. @ V3445 +43-45 -
Simplify 3+/5 ++/3-+5.

2. WpEHA m i EEF pprm)2p=(mt 2P N m et T
Let p be a prime and m be an integer.
If p(p + m) +2p = (m + 2)3, find the greatest possible value of m. m=

[

3. Frd T 3 e

1 1
x=(x—1J2+(1—1j2 ° T
X X

1 1
. 1)\2 1)2
Determine aroottox =| X—— | +|1—-—| .
X X
4. THY o EFBLZE&Mmn iy s 10 K= 43 ABC he fENE - area =
In the figure below, the area of each small triangle is 1. Determine the value of the area
of the triangle ABC.
A
/WWC\
B
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Hong Kong Mathematics Olympiad (2014 — 2015)
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%}ﬁ%&i%g’j.TLi&ﬁgo

1. % b=12-22+32-42+52— ... -2012>+2013%> &b “,f 22015 sk o
Lethb=12-22+32-42+52— ... -20122+20132,
Determine the remainder of b divided by 2015 .

2. FRHTF R GAUEEL 6 2 F R e BEARE > AT HRER S R KK

1 . ) .
Emg gk f‘ﬁi“g’: ° }15 i ’lg‘_fé{l_«hi fﬁ“&é > ﬁtfﬁ_ﬁv] - B o

There are positive integers with leading digits being 6 and upon removing this leading

digit, the resulting integer is > of the original value.

Determine the least of such positive integers.

P 1 ~ 1 A N
3. % x+-=1> kX + i e
X X

If x+ l =1, determine the value of X° + iS .
X X

4, wTRP Bz & 4wt HBE oo B PR PIERINS G 52 &)

e

N T R
A % B 64 f%é,'&‘fr'mt l% ’ 1\ I ET’LE'_ o

In the figure below, when triangle A4 shifts o units to the right, the area of shaded region

Lo . : o
is — times of the total area of the triangles 4 and B. Determine the value of T

22

_/
/
'./ A B
/
-t L >
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