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| 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
NEPAL - 2011 I

Team Contest
2011/11/15

Time limit: 60 minutes

| nstructions:;

Do not turn to the first page until you are tolddmso.

Remember to write down your team name in the spatieated on the first
page.

There are 10 problems in the Team Contest, arraingedreasing order of
difficulty, each problem is worth 40 points and tb&l is 400 points. Each
question is printed on a separate sheet of pagarmplete solutions of

problem 1, 2, 3, 4, 5, 8 and 9 are required fdrdddits. Partial credits maly

be awarded. Only Arabic Numerical answer or dravitngroblem number
6, 7 and 10 are needed.

Diagrams are NOT drawn to scale. They are intemhdyglas aids.

The four team members are allowed 10 minutes tudssand distribute th
first 8 problems among themselves. Each student salge at least one
problem by themselves. Each will then have 35 mneistid write the
solutions of their allotted problem independentiyhwno further discussion
or exchange of problems. The four team memberalem@ed 15 minutes tg
solve the last 2 problems together.

No calculator or calculating device or electronawides are allowed.
Answer the problems with pencil, blue or black Ipah.

D

"

All papers shall be collected at the end of thss.

Team Name :

Problem 1

Problem 2 | Problem 3 | Problem 4 | Problem 5 | Total Score

Problem 6

Problem 7 | Problem 8 | Problem 9 | Problem 10
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1. Find all possible three-digit numbembc such that when the tens digit of the
given three-digit number was deleted, a two-digtber ac will be formed so
that abc=9xac+ 4xc. For example,155= 9x 15+ & .

ANSWER:
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2. Find all positive real solutions of the simultane@quations:

x+y?+2°=3---(1)
y+z22+x°=3---(2)
z+x*+y*=3---(3)

ANSWER: (X, y,2) =
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3. Prove thata® +b”+c*+d*+ab+ac+ad +bc+bd +cd > 20, wherea, b, c and
d are positive real numbers such thlatcd = 4.
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4. Consider a 10 x 15 chessboard. We wish to traee$hiortest distance along the
grid lines from the bottom left corner to the taght corner. What is the ratio of
the number of paths which start with a move toriplet to the number of paths

which start a move up?
®

ANSWER:
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5. The figure below shows a trianghBC. D is the midpoint oBC andE lies on
AC such thataAE : EC = 2 : 3. IfF is a point ofAB such that the area of triangle
DEF is twice the area of triangBDF, find the ratio ofAF : FB.

B

ANSWER: AF:FB=
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6. The 25 squares of a 5x5 chessboard are labeldwbas sn the diagram below.
The chessboard is cut up into a unit square art eapies the shape shown in
the diagram below on the right. These copies masotaged. Of the 25 squares,
identify by their labels those which may be thet square.

A/B/C/ D|E
I

<|4|0
N C|lT|lu

G|H
M| N
RIS
W\ X

<O XM

ANSWER:
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7. Find 38 consecutive positive integers, such thatsilm of the digits of each of
them is not divisible by 11.

ANSWER:
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8. Circle with centet is inscribed in triangl&BC and touches the sidé€ andBC
in pointsM andN. The lineMN intersect the linéB atP, asB is betweerA and

P.If BP=CM, find£AIC, in degree.
A

ANSWER:
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9. Nikolai and Peter share 21 peanuts as follows:
Peter will divide the whole piles into two, with laast two peanuts in each, after
which Nikolai will subdivide each pile into two, thi at least one peanut in each.
Nikolai agrees in advance to take the middle twespi
No matter how Peter divided, what is the maximunmber of peanuts that
Nikolai is guaranteed to get? What is Nikolai'sagdgy?

ANSWER:
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10. In a soccer tournament, there are 10 participaéag). Each team plays with
each of the others once. A win used to be worthi@itg, but is now worth 3
points. A draw is worth 1 point, and a loss worthpoints. It happens that there
IS a winning team in the tournament under the ngstesn, and yet finishes last
under the old system. Reconstruct the possibldtrelseach game in the below
table. Using W represent team A wins team B, uBingpresent team A loss to
team B and 1 represent team A and team B are tied.

Team The The

(B) total | total

5 5 7 3 9 14 points | points

under | under

Tea older | new

(A) system system
1
2
3
4
5
6
7
8
9
10




