Hong Kong Mathematics Olympiad (2009 / 2010)

Final Event 1 (Group)
EIEF T2 (2009 / 2010)
WEWHE 1 (FE)

BRAERe =, BRI RIL, FFEE RN,

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

R sin?1°+sin?2°+---+sin%89° 1 .

Find the value of sin®1°+sin®2°+-.-+sin®89°.

B SPE_ZRAY X Xy
22-X 2X-7 Yy y

Given that X+z =Z+2y=£. Find the value of 1
27—-X 2X—-1 'y y

3

3 3
Ko7 (26—4) +(4*—2) =(4*+2%—6) HIFFESLR X [IEAAI,

Find the sum of all real roots x of the equation

(20—a) +(a—2) (4 +2°-6)".

FK—, % ABLCD, F & BEWH A, £4=45°, DF=3, BD

=4 . AD=n, KX n WE.

In Figure 1, if AB L CD , F is the midpoint of BE, L4 =45°, DF =3, BD =4 and AD =n, find the

value of n .
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 2 (Group)
EIHF T2 (2009 / 2010)

RFETHE 2 (HE)

BRAERe =, BRI RIL, FFEE RN,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
¥ op=2-22-28_24—. 2924 2", R p HUMH.

If p=2-22-23-2%_..-29-291 21 find the value of p.

O x, y, z N3 MHREE. & x+%:y+%:z+% K m=x?y?z%. K m HIMHE.

) . 1 1 1
Given that x, y, z are three distinct real numbers. If X+—=y+—=zZ+— and m= X2y222 , find
y z X

the value of m .

1 x A—IESH, HilE x-3=3%. 3 k & EBHH k<x<k+1l, K k 10,

Given that x is a positive real number and X-3* = 3 Ifkisa positive integer and K <Xx<k+1,

find the value of k.

P — s 9 R S8 P AR € AT R R TR o SRR 95 AN I A i1 IO H

Figure 1 shows the sequence of figures that are made of squares of white and black.
Find the number of white squares in the 95th figure.

H | NN

1A g2 EIAN
1st figure 2nd figure 3rd figure
B— Figure 1
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 3 (Group)
EIEFTEFE (2009 / 2010)

RFETH 3 (HE)

BRAERe =, BRI RIL, FFEE RN,

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

sk 101%%° +303' /N A .

Find the smallest prime factor of 101%% +303'%%,

. . 1 wr .
wWn N - - - HIEEEGS 5, K n BIMES
1080 T1e81 Tt 2000

, find the value of n .

Let n be the integral part of !
+

1.1
+ 1551+ F 5008

1980 2009

FEE—H, & 24=60°. /B=,/D=90°. BC=2. CD=3 N AB=x, K x HIH.

In Figure 1, if Z4=60°, LB=4D=90°, BC=2, CD=3 and 4B =x, find the value of x.

D
3
C
2
60°
A - B
B— Figure 1

TR £ ST S8 x Be fR+x)=f2-x), H f()=0 51FH UM F L.
SR PU AN AH S SEAR 2 il

Given that the function f satisfies f(2+x)= f(2—x) for every real number x and that f(x)=0

has exactly four distinct real roots. Find the sum of these four distinct real roots.
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Hong Kong Mathematics Olympiad (2009 / 2010)
Final Event 4 (Group)
EIEFTEFE (2009 / 2010)

RFETH 4 (HE)

BRAERe =, BRI RIL, FFEE RN,

Unless otherwise stated, all answers should be expressed in numerals in their simplest forms.
SHTFE (a-1)x*-mx+a=0 MFREAIEES. K m .

Given that the equation (a—1)x* —mx+a=0 has two roots which are positive integers. Find the

value of m .

O x H—S2H y=X2 —2x+2+X2—10x+34 . 3R y [/ M.

Given that x is a real number and y = \/ X2 —2X+2+ xj x? —10x +34 . Find the minimum value of

y.

. 4. B. C NIE®H, H 4. B M C FERKARTET 1.
% A. B. C i/ Alogg,5+Blogs,,2=C, K A+B+C MI1H.

Giventhat 4, B, C are positive integers with their greatest common divisor equal to 1.

If 4, B, C satisty Aloggy, 5+ Blogsy,2=C, find the value of A+B+C.

R —d, BEC =—FREK F £HEE BC FW—%. &% BF:FC=3:1, AB=38
M AE=4 . R EC HIKE.

In Figure 1, BEC is a semicircle and F' is a point on the diameter BC . Given that

BF:FC=3:1, AB=8 and AE =4 . Find the length of EC.
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