Hong Kong Mathematics Olympiad 2010-2011
Heat Event (Individual)
xﬁik*}gﬁ.p’;,“*/F?fﬁg;_g_z\i,—plh B o R D40 4 48
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

1. + 22011 u/ﬁg 213 q’w,eg( o
Find the remainder when 22°!! is divided by 13.
2. thae x?+y?=1 £ 2x+5)? dE L E o
Given that x> +y? = 1, find the maximum value of 2x + 5y2.

3. ¢ v a+bh=++2011+ /2010 2 a—bh=+2011-+/2010 » % ab it « (¥ 21428 4 7)
Given that a + b =+/+/2011+ /2010 and a — b =~/~2011—+/2010, find the value of ab.

(Give your answer in surd form)

b

% AABC P > &2 w|d8 3t = 5 AB~BC % CA ehg et §.3:4:5 F= i ehk 45
W EEH o AB b B o

In AABC, the ratio of the altitudes perpendicular to the three sides AB, BCand CAis 3 : 4 : 5.
If the lengths of the three sides are integers, find the minimum value of AB .

5. Hikxpd 12188 - BEKDT D oBxde b 19 BREY - BEEKNT D o fxhido
An integer x minus 12 is the square of an integer. x plus 19 is the square of another integer. Find
the value of x.

6. PN ARz ATApilzke 7 g kR o
FEOARSEREGES X BIRE okEgwBLET 7
A, B and C pass a ball among themselves. 4 is the first one to pass the ball to other one.
In how many ways will the ball be passed back to 4 after 5 passes?

7. 1\\/7\/_\/132 g o
Find the value of \/7 ~J12-4y13-2412 .

8. HRHAEESH B 5810815825 2 $40 chw fEf X o 7 rTH FF K100 KF
i 3055%#” DR A B EASHER T AA G S L 105K o BT RIE P T
505k $100 ATEREE § X5 7
A school issues 4 types of raffle tickets with face values $10, $15, $25 and $40.

Class A uses several one-hundred dollar notes to buy 30 raffle tickets, including 5 tickets each
for two of the types and 10 tickets each for the other two types.
How many one-hundred dollars notes Class A use to buy the raffle tickets?

9. HFEIVNECRBEL Flco T RS 90 ¥ B o
The length and the width of a rectangle are integers.
If its area is larger than its perimeter by 9, find the perimeter.

10. 4c®] » ABCD 5 @25 2¢ £C=90°- D, C
w482 47 ABD 5 3 163 o K $3) ABCD o # o
In the figure, ABCD is a trapezium with ZC = 90°.

If the area of the equilateral triangle ABD is 16+/3,
find the area of trapezium ABCD .

A B
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Hong Kong Mathematics Olympiad 2010-2011
Heat Event (Group)
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Unless otherwise stated, all answers should be expressed in numerals in their simplest form.
# 38t F£ ¥ %1 — ~ o Each correct answer will be awarded 1 mark. Time allowed: 20 minutes

l.

# (1000 —a)(1000 — 5)(1000 —c)(1000 —d)(1000 —e)=242 > B¢ a~b~c~d 3% e 5 & ¥ »
P a>b>c>d>e fta~b~c~d % eiE o

If (1000 — a)(1000 — 5)(1000 — ¢)(1000 — d)(1000 — e) = 242, where a, b, c, d and e are even
numbers and a > b > ¢ > d > e, find the values of a, b, ¢, d and e .

mab i - BA k> H L+ F g0 Bi=E b " Rﬁé\»ﬁ abx,lrtu a+b TEEc
vﬁR&éﬁﬁ»J‘ ]/.E'-:o

ab denotes a two digit number with @ as tens digit and b as the unit digit. R—. is the remainder

when ab is divided by a + b. Find the maximum value of R_.

Sira~bc BB P a+tb=2011>c—a=2010 a<b- Fatb+tc ¥ i+ E o
Given that a, b and c are integers, and a + b = 2011, c —a =2010, a < b.
Find the greatest possible value ofa +b + ¢ .

Chropn a- I FH T n*—18n?+49 F - Tl fon i o
Given that n is a positive integer and n* — 1812 + 49 is a prime number, find the value of 7 .

X

B Y x AR e
4% +2

i T e e i E R
2011 2011 2011 2011 2011

X

Given that f(x) = ITE where x is a real number, find the value of
_l_

1 2 3 2009 2010
f(—)+f( j+f( j+-~-+f(—)+f(—j.
2011 2011 2011 2011 2011

T B oM L AC L} ch- B0 ¥ AM=MC=BM=3 - %
F AB+ BC < {8 o

In the figure below, M is a point on AC, AM = MC = BM = 3. Find
the maximum value of AB + BC .

e qonl=nx(n—1)x(n—2)x ... x3x2x1 =

FS A ke VacE2qer RS aiE o
. 2011 ) . .
Given that n! = nx(n — 1)x(n — 2)x ... x3x2x1 and 10 is an integer, where £ is a positive

integer. If S is the sum of all possible values of £, find the value of S.
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HKMO 2011 Heat Event (Group) Created by Mr. Francis Hung

8. cira~b~c 2d 22§ F#k ® actbd+ad+bc=2011° F a+b+c+dHig o
Given that a, b, ¢ and d are non-negative integers and ac + bd + ad + bc = 2011.
Find the value ofa+b+c+d.

9. 4@ > ABCD i - ‘yw i#A; » LBAC=27°" B
/BCA=18°> ZBDC = 54° > /BDA =36° >
P et s 8 AC~ BD 4R Po
F «CPB - 4 P C
As shown in the figure, ABCD is a convex
quadrilateral, ZBAC = 27°, ZBCA = 18°,
ZBDC = 54°, /BDA = 36°. The diagonals AC
and BD intersect at P. Find ZCPB.

10. 4cBl » AC=3>BC=4 2 ZC=90°°- M H_ A
BC & - gLt tFAABM 3 AACM chp *7
FlenX ji4p & o £ AM 0k -

As shown in the figure, AC = 3, BC = 4 and
ZC=90°. Mis apoint on BC such that the radii

of the incircles in AABM and AACM are equal.
Find the length of AM .

os)
<
O
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Hong Kong Mathematics Olympiad 2010 — 2011
Heat Event (Geometric Construction)
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All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% — %% Question No. 1

RN

Chr- BH Lo E2AE PNQ =L - 3 oEn L biv- 8 T #® PT 2 QT ¢hk
Bz fedb] o ($&7 1P H g P BWEE L iR SR
Given a straight line L, and two points P and Q lying on the same side of L. Mark a point 7 on L so

that the sum of the lengths of PT and Q7 is minimal. (Hint: Consider the reflection image of P about
the line L.)

pX
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Hong Kong Mathematics Olympiad 2010 — 2011
Heat Event (Geometric Construction)
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A F (B i o)

E B E A NEm A HB(E F TR A ) o L D20 A 4
All working (including geometric drawing) must be clearly shown.

P3R5 & 5 -+ & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 2

BT 5 - BB ABD - FEE P ASB-D P 28 o RITAABC # ¥ C~B%2 D%

g2 Hdea g8k RL(T AC-BCO)E 4 BD -

The figure shows a line segment AB. D is a fixed point such that 4, B, D are not collinear. Construct
a triangle ABC so that C, B and D are collinear and the difference between the other two sides of
AABC (i.e. AC — BC) is equal to BD.

xD
B = Figure 2
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Hong Kong Mathematics Olympiad 2010 — 2011
Heat Event (Geometric Construction)
3 BEF ﬁ:% 2010-2011
A F (S0 T E])

S A A % (8 S TR ) - FEIL 120 A
All working (including geometric drawing) must be clearly shown.

P3R4 & 5 L & o The full marks of this part is 10 marks. Time allowed: 20 minutes
School Code:

School Name:

% = 4 Question No. 3

Bl=#rm 55— C 5 Fleaflz - B MNP 532N ch— Bhe@ g i - 3 P eh5x OR>
HY O2 REZFI% gl ® QORERYE MN R RAPE -

Figure 3 shows a circle of centre C and a line segment MN. P is a point lies inside the circle.
Construct a chord QR with points Q and R on the circumference of the circle so that it passes through
P and its length is equal to that of MN .

Bl = Figure3
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