Hong Kong Mathematics Olympiad 2009-2010
Heat Event (Individual)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
& 381 Fx ¥ % {8 - & o Each correct answer will be awarded 1 mark.  Time allowed: 40 minutes
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In how many possible ways can 8 identical balls be distributed to 3 distinct boxes so that every

box contains at least one ball?
2. FoE B AEZFIAEC-X-1=0 h3 BF > K o+ 8B HiE o

If o and P are the two real roots of the quadratic equation X* —x — 1 =0,

find the value of a® + 8p.
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4, i x+y+z=3 3 X+y+22=3-2 Xy,7 L F#HF x<0 £y g o

Given that x+y+z = 3 and x* +y> +2° = 3, where X, Y, Z are integers. If X < 0, find the value of y.

5. < ab,cd ;ﬁgg:’f;a;alogab:% 2 logcd=%°%’a—c=9’:ﬁb—d thig o

3. ¥ a » Foa g e

Ifa

, find the value of a.

Given that a, b, ¢, d are positive integers satisfying loga :% and logc d :i_
Ifa—c=29, find the value of b—d .
6. & x\/l—y2 FyWI-x> =1 B9 0<xy<I, & x2+y? hig o

If Xy/1-y* +yV1-x> =1, where 0 <X,y < 1, find the value of x> + y? .
7. “®- ¥ >ABCD €- #2;°-AD~BC 4= DC & & ®] 5 12~ 4

74012+ % DC A 6|23 AD 2 BC: £ “o% i « AN
sin 3 B
In figure 1, ABCD is a trapezium. The lengths of segments AD, BC 2
and DC are 12, 7 and 12 respectively. If segments AD and BC are 7
both perpendicular to DC, find the value of 51.n ([; .
sin

8.  AmB=-* AABC B A 1X>y>7 2 4X=Tz° % X e+ B4
m->X i EE n: £ m+n $iE e
In Figure 2, ABC is a triangle satisfying X >y >z and 4x = 7z.
If the maximum value of X is m and the minimum value of X is n, find
the value of m+n. B

9. F 1,2,--..,n(N23) EHRARLI] #EES BAAEIAALL 1 & 20 fF 50
B eIk AR 7 o

Arrange the numbers 1, 2, ---, n (n > 3) in a circle so that adjacent numbers always differ by 1

or 2. Find the number of possible such circular arrangements.
10, % [x) 38 o] 3t & %05 x0 KT 2010 Bic? £ 50 B E
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If | x| is the largest integer less than or equal to X, find the number of distinct values in the

2 2 2
following 2010 numbers: { ! J,{ 2 J’M,VOIO J

2010 | | 2010 2010

**% 22 ¥ % End of Paper ***
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Hong Kong Mathematics Olympiad 2009-2010
Heat Event (Individual) — Spare
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 381 Fx ¥ % {8 - & o Each correct answer will be awarded 1 mark.
1. tB=¢ ABC 7- %"= 42352 P L BC } ¢1— 8o A

% BP?+CP*:AP?=k: 1 & k #hig o

In Figure 3, ABC is an isosceles triangle and P is a point on

BC. If BP?> + CP?: AP? =k : 1, find the value of k.

B C
p

Bl =
Figure 3

C:\Users\85290\Dropbox\Data\My Web\Competitions\HKMO\HKMOHeat\HKMO2010heat.docx  P.2



Hong Kong Mathematics Olympiad 2009-2010

Heat Event (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
& Rt Fx ¥ % 19— &~ - Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

1.

2.

10.

¢ G 8 503xyz W Ak 7,9, 11 ﬁj;_f"f o Rz =8k xyz fd] B o
Given that the six-digit number 503xyz is divisible by 7, 9, 11. Find the minimum value of the
three-digit number Xxyz .
Fedoo] enr FHe n 1 20092009---2009 st Ak 11 f;{"!f °
n{#2009

Find the smallest positive integer n so that 20092009---2009 is divisible by 11.

n copies of 2009
aB-+¢ ABCH-=43;-D #_ AC - 8>
¢ {8 AB=AD- & ZABC-ZACB=40°> £ x g -
In figure 1, ABC is a triangle. D is a point on AC such that
AB = AD. If ZABC — ZACB = 40°, find the value of X.

Bl—- Figure 1

WRlZ ¢ e AR RRe GG A 2 350em? e A
#1425 ABCD tha € zem?» R 7 ¢hig o
In figure 2, given that the area of the shaded region is 35 cm?. B
If the area of the trapezium ABCD is z cm?, find the value of z .
12 cm
D’ = 10 cn; c
®l= Figure 2

.1,2,3,4,5,6 ¢ 3P BEME o RPEFAEHBY & 7503 B FHpms o
Three numbers are drawn from 1, 2, 3,4, 5,6 .

Find the probability that the numbers drawn contain at least two consecutive numbers.
Fru T S B f(X)=Xx—1|+|x=2|+...+x-1000] > H ¢ x - F#-
Find the minimum value of the following function: f(x) = [x — 1| + [x = 2| + ... + [x — 1000,
where X is a real number.

1 m
X omon i@ EEHcE — o R n ed) iE o
P EEERE 0 <2000 1
Let m, n be positive integers such that < m < ! . Find the minimum value of n .

2010 n 2009

4ok it Bdc a cni B2 foEt 7o R a fLE T @ e b4 7,61,12310 ?’K—E\r“*'

Bl o #iry D28 g U Pl EX- 7] A, a, a,-.°oF a,=1600> fa, @i
Let a be a positive integer. If the sum of all digits of a is equal to 7, then a is called a “lucky
number”. For example, 7, 61, 12310 are lucky numbers.
List all lucky numbers in ascending order a,, a,, a,,---.If a,=1600, find the value of a,,.
% logu(x +2y) + loga(x—2y) = 1, & X|—|y| &b i -
If loga(x +2y) + loga(x —2y) =1, ﬁnd the minimum value of x| — |y| .
“Rl=*¢ »AABC % & AB=AC ¥ x<45-
£ P4 Q A% % AC 2 AB !t g
* AP=PQ=QB=BC<AQ’ H x eig
In Figure 3, in AABC, AB=AC, x<45. If Pand Q

are two points on AC and AB respectively, and AP 4
=PQ = QB =BC < AQ, find the value of X .

Bl = Figure3

**% 22 ¥ % End of Paper ***
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Hong Kong Mathematics Olympiad 2009-2010
Heat Event (Group) — Spare
e ELER o FERpTEFAE X IAY -
Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t Fx ¥ % ¥ - & o Each correct answer will be awarded 1 mark.

. #“Eez¢ ABCD 5-475-% E 2 F 245 DC 2 AB 4 F B
gk ¥ 6 8 AFCE % - ¥750% AB=16 2 BC=12-
+ EF ¢hig o

In Figure 4, ABCD is a rectangle. Let E and F be two points on
DC and AB respectively, so that AFCE is a rhombus.
If AB=16 and BC = 12, find the value of EF .

Bl
Figure 4
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Hong Kong Mathematics Olympiad 2009 — 2010
Heat Event (Geometric Construction)
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All working (including geometric drawing) must be clearly shown.
PL ¥R % 3+ 4 o This part does not carries any marks. Time allowed: 15 minutes

School Code:
School Name:

% — %% Question No. 1
Fl-stm 5 ER 1 E S i ABe @ fhivr— BB 57 B s f o

Figure 1 shows a line segment AB of length 1 unit. Construct a line segment of length V7 units.
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Hong Kong Mathematics Olympiad 2009 — 2010
Heat Event (Geometric Construction)

% BT HFE 20092010
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All working (including geometric drawing) must be clearly shown.
PL ¥R % 3+ 4 o This part does not carries any marks. Time allowed: 15 minutes

School Code:
School Name:

% = & Question No. 2

¢ i AABC 2% =43,-P-Q2 R A o5 EEAB-BC2 CAeijpB e

2 OPLAB-OQLBC>ORLCA 2 OP=0Q=0R"- Bl- &7+ & F OP - 3417 AABC -
Given that AABC is equilateral. P, Q and R are distinct points lying on the lines AB, BC and CA such

that OP L AB, OQ L BC, OR L CA and OP = OQ = OR. Figure 2 shows the line segment OP.
Construct AABC.
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Hong Kong Mathematics Olympiad 2009 — 2010
Heat Event (Geometric Construction)
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All working (including geometric drawing) must be clearly shown.
PU ¥R % 3+ 4 o This part does not carries any marks. Time allowed: 15 minutes

School Code:
School Name:

% = %% Question No. 3
Bl= 97 5 - S AB-#fpir= 49, ABC i@ AC:BC=3:2 2 ZACB=60°-
Figure 3 shows a line segment AB. Construct a triangle ABC such that AC:BC =3: 2 and ZACB=60°

**% 22 ¥ % End of Paper ***
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