Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 1 (Individual)
EIEFTEFE (2009 / 2010)

RFEHH 1 (DN

BRAERe =, BRI RIL, FFEE RN,

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

L=AMEEH08 1, 8, 27 MIESLT5HR, LI AR 8K & o APENZH
I E/N SRR, K a KME.

Three cubes with volumes 1, 8, 27 are glued together at their faces. If a is the smallest possible

surface area of the resulting polyhedron, find the value of a .

AT f(X)=—x2+10x+9, H ngggo b R IR RE/MEZ Z, K b R,

Given that f(X)=—x*+10x+9, and 2<x<=. If b is the difference of the maximum and

a
9

minimum values of f', find the value of b .

% p & g R¥¥%, H pg=b K p?q+q°p+p+q=70. # c=p°+q®, K ¢ HI1H.

Given that p and ¢ are integers with pgq=b and p®q+q°p+p+q=70. If c=p®+q?, find the

value of c.

M ¢ THEZET T, B ATHET AT 2 WA BN, ATPRINATH 64 DEEAL, X
5T 2 DA ALY

There are ¢ rows in a concert hall and each succeeding row has two more seats than the previous

row. Ifthe middle row has 64 seats, how many seats does the concert hall have?
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 2 (Individual)
EIEFTEFE (2009 / 2010)

RFEHH 2 (DN

BRAERe =, BRI RIL, FFEE RN,

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

Foa,p,q ZFEK, HWE a<p K a+p=q, K a MK

If a, p, q are primes with a <p and a +p =gq, find the value of a .

b K oh O NIEEER, HWE b<h K b*+h?>=b(a+h)+ah,k b HIfH.

If b and & are positive integers with b <h and b?+h?=b(a+h)+ah, find the value of 5.

E—A 2b+1)x (2b+ 1) WS FATREBNNATER — 8T M. 5 ¢ NIEBEW
MAEFTHPIEEEE, R ¢ BME.

Ina (20 + 1) x (2b+ 1) checkerboard, two squares not lying in the same row are randomly chosen.

If ¢ is the number of combinations of different pairs of squares chosen, find the

value of c.

2H f(x)=c

%_E%J Sop | x| RANTES TR« RN % d N f(0 [

KA, K d HIME.

Given that f(X)=c ,where | x| isthe greatest integer less than or equal to the real

1 Ll 1J
—_— _+_
X X 2

number x . If d is the maximum value of f(X), find the value of d .
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 3 (Individual)
EIEFTEFE (2009 / 2010)

RFEHH 3 (DN

BrRAEREA A, BRI RIL, I E RN,

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

A oa N 15147 BMSRRET8HE. K o BEH.

If a is the number of distinct prime factors of 15147, find the value of a .

% x+§:a B+ =b, kb MK
X

If x+1:a and x3+i3:b , find the value of b .
X X

X+5% x 4- # ¥k
w f(x)=9 x R
> T X - Bk

# oo R—#ER 1(1(1©))=b, R c MM

Xx+5 when x isan odd integer

Let f(X)=< «x . . . If ¢ is an odd integer and f ( f ( f(C))) =b , find
E when X is aneven integer

the least value of c¢.

w f[§]=x2+x+1o od NPTAWHE fGE)=c I x M, K d FfE.

Let f (gj =x?+x+1. If d is the sum of all x for which f(3x)=c, find the value of d .
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 4 (Individual)
EIHF T2 (2009 / 2010)

RFETH 4 (MN)

BRAERe =, BRI RIL, FFEE RN,

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

fEE—, ABCD N—IE/, E RNWIEFEUAIIE—RE K LZEAB=30° # ABCD Y]
A ABE WITHIARI /NS, W) AE:AB=a:1. K a HIH.

In Figure 1, ABCD 1is a square, E is a point outside of the square and £EAB =30°. If the area of
ABCD is six times that of ABE , then the ratio AE : AB=a : 1. Find the value of a .

30°

& —
Figure 1

a a a
CUk b= log8® +log 27 +log125 SR b M.
log9+log25+1log2—1logl5

log8® +log 27% +log125*

, find the value of b .
log9+log25+1log2—logl5

Given that b=

W oe N B+2°2+.--+2009% +2010% FRLL B ALK, R ¢ HOME.

Let ¢ be the remainder of 1°+2%+--.42009° +2010° divided by 5”. Find the value of c .

P. 31



R =, EFG N—HEHMA=fMK. &% H N FG F—&, $18 GH: HF =4
/GEH=/FEH . ¥ EG=c N FG=d, K d Mfi.

In Figure 2, EFG is aright-angled triangle. Given that H is a point on FG , such that
GH:HF=4:5and LGEH=/FEH .If EG=c and FG =d , find the value of d .

F
H
G [
&=
Figure 2

5 M
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