Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 1 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GABUED  FERATET AL ELIARY

. Fa:F#HK2BE3E lo;m(x+3)—loga(x+1)=1> % q hig -
If a is a real number satisfying logs (x + 3) —logz (x + 1) = 1, find the value of a . q=

2. ArBl- >0 E X T lem eHFHFlw o 3% AB ik

BRA_acm %2 F3¢ 3> 5%35 04B <% f 4 bcm? > A b=
+ b thig o (B n=3)
In Figure 1, O is the centre of the circle with radius 1 cm. acm
If the length of the arc AB is equal to a cm and the area B
of the shaded sector O4B is equal to b cm?,
find the value of b . (Take = 3) B- Figure |
3. - @@ C #5a- &p & F 288p° F C i o
An interior angle of a regular C-sided polygon is 2885°, find the value of C.. C=

4. i l0E A kP2 +5=0 - B HY ko5 ¥dke
£ D E¥- Bk D g o D=
Given that Cis a root of the equation kx? + 2x + 5 =0, where k is a constant.
If D isanother root, find the value of D .

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.
accuracy speed
Bonus .
Time
score
Total score Min. Sec.

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2006final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (2005 —2006)
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

2
1. g4?\."azb:c=6:3:1o-jz:"R:EL’:]“\R g o
2a“ +bc R=
) 3b°
Giventhat a:b:c=6:3:1.If R=————, find the value of R .
2a“ +bc
2 - 2 |k+R| a— |k+2R T\S v 2 s
. v I = B = » K g‘r][ELo
R F 2Tk +R| S=
' k +R| k + 2R
Given that =0.If S=———, find the value of S".
R 2K+ R

¢ 4v T=sin 50°x(S ++/3 xtan 10°) » & T hig o

3.
Given that 7= sin 50°x(S + /3 xtan 10°) , find the value of T T=
yT
4. C vy froyo AT B RE G AR X ’ W=
y=[x+T
F W=xo+yo> & W enig -
_T
Given that xo and yo are real numbers satisfying the system of equations y= X .
y=|X+T
If W=xo0+ yo, find the value of V.
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Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 3 (Individual)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

RAEUER > PR RFTLE XTI A

1. e 4 Zz(_szi_i_E,;}"_t’ A’fr’B{#’g{o%’S:Az_i_Bz,j\Sg’”]@'_o
X“=x x-1 x S=
Given that 2;(_3 =L+E,WhereA and B are constants.
X“=x Xx-1 x

If S=A4%+ B?, find the value of S.

2. 4oBl- » ABCD & FIp & >35> AB=(S-2)cm 2 AD=(S
—4)yem o FRA;0F % . Rem > F R ehiE o (B~ n=3) R=
In Figure 1, ABCD is an inscribed rectangle, AB = (S—2) cm and
AD = (§ —4) cm. If the circumference of the circle is R cm, find

the value of R. (Take &t = 3) A B

B]- Figure 1

3. Qi?rf;fﬁ!cxfryi%igxy=21x+20y—13°—?T=xy’:]“‘\Trh"Ji§_°

T:
. . o . R
Given that x and y are integers satisfying the equation Exy =21x+20y—13.
If T=uxy, find the value of T.
e o o T o
4. X ad 3 XP-2x-T=0 - l[%ﬂ’f’::‘°?P—3+—T’Ff‘\Pmlg_°
2+ ———— pP=
T
2+ .
2+ —
a
Let a be the positive root of the equation x*> — 2x — T'= 0.
If P=3+ TT , find the value of P .
24 ————
T
2+ T
2+ —
a
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Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 4 (Individual)

Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
GAFHER o FRATET AL XTI -

1. % 5: 1+l+1 X 1_’_14_3 — 1+l+1+1 % 14_1 v Kok i o
4 2 3 2 3 4 2 3 4 2 3 k=
Let 5= 1+£+1 X 1+1+1 - 1+£+1+1 X l+1 , find the value of k.
4 2 3 2 3 4 2 3 4 2 3
2 Exfry AR BB R R A4y 4+ X+y+k=00 Fr=|xy 0 KreE e
Let x and y be real numbers satisfying the equation y? +4y +4 +,/x+y +k = 0. r=
If » = |xy|, find the value of r .

3. deBl- o A BE P - A 2 BB A S BEGTE D G 5 B DR

cEZ - BE_ s s hiE o

2 LA pe 1 A4 )
caHI BE - omF N BEE
r r

In Figure 1, there are eight positive numbers in series. Starting from the 3™ number, each number is the

. . .1 .
product of the previous two numbers. Given that the 5" numberis = and the 8" number is — -

r r
If the first number is s, find the value of s .
1 1
s P "
Bl - Figure |
4. F [x] A7 A A3 x kX B blde [2.5]=2-

Z w=1+[10xs?] +[10xs*] + [10xs°] + ... + [10xs?>"] + -+ » F w eiE o w=
Let [x] be the largest integer not greater than x. For example, [2.5]=2 .

Letw= 1+ [10xs?] + [10xs*] + [10xs°] + ... + [10xs*"] + ---, find the value of w.

FOR OFFICIAL USE
Score for Mult. factor for
X = Team No.

accuracy speed

Bonus .

Time
score
Total score Min. Sec.

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOFina\HKMO2006final.docx Final Events (Individual)



Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 1 (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. Car k 2R B B X2k -3k wA x-1 ff"f v Fok BA F A aniE o
Given that & is a real number. If x?> + 2kx — 3k? can be divisible by x — 1 ,
find the greatest value of k.

Xy
—+==1
L _ _ . , .13 5 N | . ot B=
2. arx=x0 2 y=yo b A ARE °% B=—+ » & B g o
5 + X =1 XO yO
5 3
5 + X — 1
Given that x = xo and y = yy satisfy the system of equations )3( S
—+ X =1
5 3
1 1
If B=-—+—, find the value of B..
Xo Yo
3. ¢ s x=2+43 f 4% x?—(tan atcota)x + 1 =0 eh— B4 o
# C=sinaxcoso > F C g o C=
Giventhat x=2++/3 isa rootof the equation x?— (tan o + cota)x + 1 =0.
If C=sina x cos a, find the value of C.
4, Fa FFEFHPEN x+1<a-15 7 FikfE > K a &7 i diE o
Let a be an integer. If the inequality |x + 1| <a — 1.5 has no integral solution, a=
find the greatest value of a.
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Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 2 (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

|. 4-®- > PRS #- 8% > PQO=PR=0QS % 0

ZOPR=30°° & ZROS=w° > F w g o
In Figure 1, PRS is a straight line, PO = PR = 0S and
ZOPR =30°.If ZROS=w"°, find the value of w. 30%

Bl - Figure 1

2. X ) =px"+gP+mx-5 2% p~g 2 r T F#o
= f6)=3 % z=1f(6) & z b
Let f(x) = px” + gx* + rx — 5, where p, g and r are real numbers.
If f(-6)=3and z=1(6), find the value of =z.

1

. 20 [
3. = nz0 % S:(Wj v Fos e o
1

20 )n , find the value of .

If n#0and S:(W

4, A x fey AR FHEE xtytay=54cF (=xtyo K1 DE o
Given that x and y are positive integers and x +y + xy = 54 .
If t=x+y,find the value of ¢.

>
Il
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Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 3 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

1. ¢ g r=2006x ——— » & r GiE o

7
V8 -2
J2

V8 -2
2

Given that » =2006x , find the value of .

2. S ar 6 =36 2 6" V=216> F x GiE o
Giventhat 6 =36 and 6 =216, find the value of x.

3. S fr tanx+tany+1=cotx+coty=6° % z=tan(x +y) > F z G{E o
Given thattan x +tan y + 1 = cotx + cot y = 6.
If z=tan(x +y), find the value of z.

4. 4r@Bl- > ABCD & - &£ >3, F &_CD ¥ 8% BE: A D
EC=1:3° % & >3 ABCD & # 4 12cm? 2 J£§ 3% R=
» BEFD o # 4 Rcem? > F R éhig o /F
In Figure 1, ABCD is a rectangle, F' is the midpoint of CD
and BE:EC =1 :3.If the area of the rectangle ABCDis 12 cm? B E
and the area of BEFD is R cm?, find the value of R . Bl- Figure |
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Hong Kong Mathematics Olympiad (2005 —2006)
Final Event 4 (Group)
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.

GAFUER 0 FRET EF R B -

. 4B~ T i5z 95 ABCD ¥ »BE L CD>BF 1L AD> 2 cm
CE=2cm>DF=1cm %2 /EBF=60°- %< {7x 1cm¢D E " CclR-
#2) ABCD i ft L Rem?» & R inid F L

In Figure 1, ABCD is a parallelogram, BE 1 CD,

BF 1 AD, CE =2 cm, DF =1 cm and ZEBF = 60°. v

If the area of the parallelogram ABCD is R cm?,

find the value of R. A .
B]- Figure 1

2 2
2. i g e b A1 ¥, atb=2°F S=[a+1J +(b+%) s f S g B e
a

Giventhat a and b are positive numbersand a+b=2.

2 2
If S= (a + lj + (b + %} , find the minimum value S .
a

3. Tak2x=7y=196°-?T=1+£’:]‘£Tﬁ?f_ﬁ_o

>
<
~
Il

Let2*=7"=196. IfT=1+£,ﬁndthevalueofT.
Xy

4. F W=20062-2005%+2004%>—-20032+ --- +4>—-32+22 12> £ W g o
If W =20062— 2005+ 2004> — 20032 + --- + 42— 32+ 22 _ 12, find the value of W. |W=
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