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Notice:

| ndividual students, nonprofit libraries, or schoolsare
permitted to make fair use of the papersand its
solutions. Republication, systematic copying, or
multiple reproduction of any part of thismaterial is
permitted only under license from the Chiuchang

M athematics Foundation.

Requestsfor such permission should be made by
e-mailing Mr. Wen-Hsien SUN ccmp@seed.net.tw
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Asia Inter-Cities Teenager's Mathematics Olympiad

Individual Contest
Time limit: 120 minutes 2011/11/15

| nstructions:

Do not turn to the first page until you are tolddim so.

Remember to write down your team name, your nameCamtestant
number in the spaces indicated on the first page.

The Individual Contest is composed of two sectwiib a total of 120
points.

Section A consists of 12 questions in which blaaksto be filled in and

only ARABIC NUMERAL answers are required. For problems involving
1.

more than one answer, points are given only whieh answers are corre
Each question is worth 5 points. There is no pgralta wrong answer.
Section B consists of 3 problems of a computatioa&lire, and the
solutions should include detailed explanations h§aoblem is worth 20
points, and partial credit may be awarded.

Diagrams aré&OT drawn to scale. They are intended only as aids.
You have a total of 120 minutes to complete themetrtion.

No calculator, calculating device, watches or etatt devices are alloweg.

Answer the problems with pencil, blue or black lpah.

All papers shall be collected at the end of thss.

Name: No. Team:

Section A

1 2 3 4 5 6 7 8 9 10 11 12T0tal Score

Section B

1 2 3
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Individual Contest

Time limit: 120 minutes 2011/11/15

Section A.
In this section, there are 12 questions. Fill in the correct answer on the space
provided at the end of each question. Each correct answer is worth 5 points.

1. Let 6! =alxb! wherea>1 andb>1. What is the value afxb?

Answer :

2. If 30U 4 3204 32004 32014 32014 3204 3 04 3 20}t 3 2 g then what is the
value(s) ofx?
Answer :

3. The perimeter of a square lawn consists of foaigt paths. Anuma and Gopal
started at the same corner at the same time, ciockwise at constant speeds
of 12 and 10 kilometres per hour respectively. Aadmished one lap around the
lawn in 60 seconds. For how many seconds were Arammdasopal together on
the same path in one lap?

Answer : seconds

4. If a =12x8, a,=102x 9¢, a, =1002x 99¢, a, =10002x 999 --- and
S=a +a,+a,+a,+ I+ a,, then what is the sum of all the digitsS¥

Answer :

5. How many different bags, each containing 10 marbfdsur different colours,
can be bought if each bag must contain at leastrarble of each colour?

Answer : bags

6. Find the value oh, if the sum of even positive integers betwes-n+1 and

n°+n+1 is a number between 2500 and 3000.
Answer :

7. IntriangleABC, BC = 56,CA = 25 andAB = 39.D andE are points oBC such
thatBD = BA andCE = CA. The bisector ofo B meetsAD atF, and the bisector
of 0C meetsAE atG. Determine the length &iG.

A

Answer :
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8.

10.

11.

12.

The length of each side of a regular hexagon i#Ml@.a point in it andBM = 8.
What is the sum of the areas of triangh&, CDM andEFM?

E D

A B
Answer :

Find the produckyz wherex, y andz are positive integers and* + 77 = z*,

Answer :

To determine the source of news in the employees afmpanyN people have
been interviewed and the following results havenbs®ained :

A) 50 people use TV as well as other sources

B) 61 people do not use radio

C) 13 people do not use newspaper

D) 74 people use at least two sources
If the sources contain only newspaper, TV and radiat is the least value bif?

Answer :

Each of 2011 numbers is 1, 0 el. Determine the minimum value of the sum
of all products of these numbers, taken two atne ti

Answer :

In acute triangl&BC, CD is bisector of 0 C, O is the circumcenter. The
perpendicular fron€ to AB meets linéOD in a point lying on the circumcircle of
AOB. Find ~C, in degree.
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Section B.
Answer the following 3 questions. Show your detailed solution on the space
provided after each question. Each question is worth 20 points.

1. Letn be a positive integer such thdt=1 x 2 x 3 x--- x n. What is the result

3 4 5 6 7 8
+ + + + + ?

f :
1+2+31 24+3+4!1 3+ 4K+5! 44+5H+6! SH6H+ 7! 64+ 7+ 8!

Answer :

2. There is an integral number in each cell ohann table. In each move, we may
change the signs of all the numbers in any rowoluran. Prove that after a finite
number of such moves, it is possible to have time sithe numbers in each row
and column to be non-negative.
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3. In an acute triangl&BC, the longest altitudé&H has the same length as the
medianBM. Prove that[JABC <60°.




