Hong Kong Mathematics Olympiad 2008-2009
Heat Event (Individual)
et Ep o FRpr T AE T IEAY - Pl 140 A48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
“+ 38t #£ ¥ % 1 — ~ o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes

. % x=0.23+0.0023 +0.000023 +0.00000023 +--- » f x it o
Let Xx=0.23+0.0023 +0.000023 -+0.00000023 - --, find the value of x.

2. Aell- > BR- B - A B TR RS A e (Fif Y B FaEA 8
B em fF2 vt i ligo R ghiE e
In Figure 1, a regular hexagon and a rectangle are given. The vertices of the rectangle are the
midpoints of four sides of the hexagon. If the ratio of the area of the rectangle to the area of the
hexagon is 1 : g, find the value of g .

B]- Figure 1

3. % 16sin*0°=5+16cos?0° * 0<0<90 > £ 0 g o
Let 16 sin*0° =5+ 16 cos? 0° and 0 < 0 <90, find the value of 0 .

4. E m 5 ged(2008,4518) s FlfciFHc H ¥ ged(2008,4518)4_2008 &2 4518 d ~ o F]
o FomeniE o
Let m be the number of positive factors of gcd(2008, 4518), where gcd(2008, 4518) is the
greatest common divisor of 2008 and 4518. Find the value of m .

5. i X2 (-3)Y=T7> H¥ x 2y iRk F Oyttt B ko R ki o
Given that x> + (y — 3)? = 7, where x and y are real numbers.
If the maximum value of 5y + x? is £, find the value of k .

1
1-x
Let fi(x) = % and f,(x) = fi(f,-1(x)), where n=2, 3,4, ---. Find the value of f5009(2008).

6. X filx) = 2 f(x)=fifax) > B2 ? n=2-3 4~ - o F £009(2008) eig -
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HKMO 2009 Heat Event (Individual) Createdby Mr. Francis Hung

“®=-" »ABCDEF & - & = #73;, > ¢ gy P-APSTH - 5= 475
¢ 4AB=6cm>QD=2cm % PT=12cme°% = #3582 = £, £ IM0 6 f 5 com?»

In Figure 2, ABCDEF is a regular hexagon centered at the point P. APST is an equilateral
triangle. It is given that AB = 6 cm, QD =2 cm and PT = 12 cm. If the area of the common part

of the hexagon and triangle is ¢ cm?, find the ;zalue of c.

Bl = Figure 2

8.  F& 79 i iiE o
Find the unit digit of 7209 .

9. i g fe b A KB K a-Th=2 %2 logma=2> F axb g o
Given that a and b are integers. Let a — 7b =2 and logz, a = 2, find the value of axb .

10.
o STPE VA hd ff 280 cm? © 3K 4EF) ABCD i ff 5 gom’ 0 K g ehid o

o

8 cm and EC = 5 cm. Given that the area of the shaded region is 80 cm?.
Let the area of the rectangle ABCD be g cm?, find the value of g .

A B
| I
D E C
Bl = Figure3
Spare Question
I chva S pEEeFE =2 % a o

a+2

= 2, find the value of a .

Given that a is a negative real number. If N
a+-t

a+2

**% 224 2 End of Paper ***
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4oBl= > ABCD A - 525 E% FAuW i CD2 AD ' ¢ AF=8cm %2 EC=5cm-

In Figure 3, ABCD is a rectangle. Points £ and F lie on CD and AD respectively, such that AF =

P2



Hong Kong Mathematics Olympiad 2008-2009
Heat Event (Group)
L AR o PR IERF AE > TV IAH - Pl 1 20 4 48
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38 t F£ ¥ %18 — » o Each correct answer will be awarded 1 mark.  Time allowed: 20 minutes
1 1 1 272
+ G e 4 =
a(a+l) (a+h(a+2) 2008x2009 30135
1 1 1 272
+ 4+ e 4 = 5
a(a+l) (a+h(a+2) 2008x2009 30135

» g eiE o

1. % a {_ﬁ gﬂ'{l

If a is a positive integer and

find the value of a.

2. % x=1+2 > & X -2x*+3x —4x>—10X—6 hiE o
Let x=1++/2, find the value of x* —2x* +3x* —4x%>—10x—6.

3. cpfeq SR F Sas=lo ok pxg ki -
P q

Given that p and ¢ are integers. If —+ 1 =1, find the maximum value of pxq.
p

4. ¢ 5 0<x<180 o % > 42 COS7TX°=C0S5X° F r B % il > K r 7iE o
Given that 0<x<180. If the equation €OS7x°=C0S5x° has r distinct roots,
find the value of r .

5. K x~yZE z i EE” i%)i\/z—\/E:\/_—\/y o o x+y+z hig o
Let x, y and z be positive integers and satisfywlz—@=\/;—\/§.

Find the value of x + y + z .

6. 4rBl- »ABCD ¥ - it > 3% AM=NB=DE=FC=1cm % MN=2cm ° & = :#3; PORS
% ff 5 cem? o R ehiE o
In Figure 1, ABCD is a square and AM = NB=DE=FC=1 cm and MN=2 cm.

Let the area of quadrilateral PQIESS’ be cbcmz, find ]:[he value of ¢ .
( , .

R
S Q
g
A M N B
B]- Figure 1
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HKMO 2009 Heat Event (Group) Created by Mr. Francis Hung

7. sAr X R RERE ORI 2770 41=82x2"» K ox i o
Given that X is a real number and satisfies 228 +1=32x2*. Find the value of x.

8. aB=-*¢ » ZLACB 22 % » AC=BC=14cm % CE=CF=6¢cm -
#CD=dcm> £ d &g
In Figure 2, ZACB is aright angle, AC =BC =14cm and CE =CF =6cm.

If CD =dcm, find the value of d.

A

F
Bl =
Figure 2

9. FmE | -6x-16]-10|=f B Fd x 45 6B o &/ PiE e
If there are 6 different values of the real number x that satisfies ‘ ‘XZ -6x-16 ‘ —10‘ =f , find
the value of 1.

10. 4rBl= »ABC A - = 43, ES_BCen® 8> F i AE }+ # 18 AE=3AF - BF et & &2
AC 4pa*t Do e dv AABC 16 # 5 48cm” =% AAFD cha # 5 gem’> & g enid o
In Figure 3, ABC is a triangle, E is the midpoint of BC, F is a point on AE where AE =3AF .
The extension segment of BF meets AC at D. Given that the area of AABC is48cm”.
Let the area of AAFD be g cm® , find the value of g.
A
D

F

E

=
Figure 3

Spare Question
1. % R % 588200 ",% 97 AriBenkpdice & R ehiE o
Let R be the remainder of 5882°% divided by 97. Find the value of R.

**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2008-2009
Heat Event (Geometric Construction)

Sample Paper

AREERE - BiritH

ke M

R R et o B(F R TR ) o

All working (including geometric drawing) must be clearly shown.

pL ¥R % 2+ 4 o This part does not carries any marks.

Pl 15 A 48

Time allowed: 15 minutes

S A R SRR ER T ot

2. car-FE Lo EARPSNQ 3 L k- 3 oo
iE R 2 frde] o

x O

3. #EE- ARMOR > T R0 E- AP

X P

**% 224 2 End of Paper ***
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b e -

B T #®@ PT 2 QT
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Hong Kong Mathematics Olympiad 2008-2009 % & #5 it 2008-2009
Heat Event (Geometric Construction) #- % (B e ITH])

E B E A N Em A (8 3 TR ) o PRt 15 A dE
All working (including geometric drawing) must be clearly shown.
pL 3R> 4 3+ 4 o This part does not carries any marks. Time allowed: 15 minutes

(T WA RS R ERA R 5 )
(The below figures are for reference only, the actual figures to be used are on the answer sheets.)
I 4c®l- »4~B %2 C 5 = T8 - FHpiF- 5 %= g -
In Figure 1, A, B and C are three fixed points. Construct a circle passing through the given three
points.

A

X

¥ - Figure 1

2. 4Bz > AB 5 = &2 ABC ik > ¥ BD ik RE_BC %2 CA & R efr o @ 5v/ABC =
60° > FEHiT= £ 25 ABC -
In Figure 2, AB is the base of a triangle ABC, and the length of BD is the sum of the lengths of
BC and CA. Given that ZABC = 60°, construct the triangle ABC.

A.‘f .‘fB

B* *D
®l = Figure 2

3. 4Bz AABC s-4ed= 435 P H_ AC - B4 ivr= 4,PXY »# 7 X
2 Y 85 AB 2 BC %> ¥ ARXY % i G5 o
In Figure 3, AABC is an acute angle triangle. P, is a point on AC. Construct a triangle
P, XY such that X is a point on 4B, Y is a point on BC and the perimeter of A P XY is the
least.

B C
® = Figure 3
**% 224 2 End of Paper ***
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Hong Kong Mathematics Olympiad 2008-2009 % & #5 it 2008-2009
Heat Event (Geometric Construction) #- % (B e ITH])

F R A B(E R TR A ) - RIS A4

All working (including geometric drawing) must be clearly shown.

pL 3R> 4 2+ 4 o This part does not carries any marks. Time allowed: 15 minutes
School Code

School Name

Students’Name ~ : (1)
)
3)
4)

% — 42 Question No. 1
delfl- 2 A~B 2 C 5= TH - FHIT- 7872 Benffl -

In Figure 1, 4, B and C are three fixed points. Construct a circle passing through the given three points.
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Hong Kong Mathematics Olympiad 2008-2009 % & #5 it 2008-2009
Heat Event (Geometric Construction) #- % (B e ITH])

F R A B(E R TR A ) - RIS A4

All working (including geometric drawing) must be clearly shown.

pL 3R> 4 3+ 4 o This part does not carries any marks. Time allowed: 15 minutes
School Code

School Name

Students’ Name  : (1)
2)
3)

4)
% = 4Z Question No. 2
4oBl= 0 AB 5 = £ ABC shk » ¥ BD ek B H_BC % CA & & e »
¢ Fr/LABC=60° #4piF= £2) ABC -
In Figure 2, AB is the base of a triangle ABC, and the length of BD is the sum of the lengths of BC
and CA4. Given that Z4BC = 60°, construct the triangle ABC .

m)(
b)(

X

X
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Hong Kong Mathematics Olympiad 2008-2009 % & #5 it 2008-2009
Heat Event (Geometric Construction) #- % (B e ITH])

F R A B(E R TR A ) - RIS A4

All working (including geometric drawing) must be clearly shown.

pL 3R> 4 2+ 4 o This part does not carries any marks. Time allowed: 15 minutes
School Code

School Name

Students’ Name - (1)
2)
3)

4)
% = 42 Question No. 3

ez 0 AABC 5F-4ed=4)c P £ AC - o RFHEiFz £PXY - ¥ X 2
Y 285 AB % BC tehgh> @ APXY % RG] o
In Figure 3, AABC is an acute angle triangle. P, is a point on AC. Construct a triangle P, XY

such that X'is a point on 4B, Y'is a point on BC and the perimeter of A P, XY is the least.

**% 224 2 End of Paper ***
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