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Invitational World Youth Mathematics Intercity
Competition 2002

Team Contest
. Letm, nandp be real numbers. lfa=x""0/"; b=x"P"; and c=x"""0y", what is the
numercial value of a™" " " [¢"™?

bx +1
2x+a

(@) If f(x)Df(i) =k for allx, what is the numerical value k?
X

. Let f(x)= wherea andb are constants such thadi #2.

(b) Using the result of (a), iff (x) Cf (1) =k, then find the numerical value afandb.
X

. Prove or disprove that it is possible to form d@aagle using an odd number of copies of the
figure shown in the diagram below.

. Find all integers x>y, positive and negative, such thé:t'i'l = 1—14
Xy

. Four brothers divide 137 gold coins among themsglne two receiving the same number.
Each brother receives a number of gold coins etguaih integral multiple of that received by
the next younger brother. How many gold coins dzssh brother receive? Find all solutions.

. In AABC, AB = BC. A line throughB cutsAC atD so that inradius of triangleBD is equal to
the exradius of triangl€BD oppositeB. Prove that this common radius is equal to onetqua
of the altitude fronC to AB.

. Two circles of radiia andb respectively touch each other externally. A tlurdle of radiusc
1

Vb

. Robbie the robot is locked in a solar panel andtmgesout through the hatch located at the
centre of the panel, marked by . Locked in with him are other dummy robots under h
control. Each robot is mobile, but it can only re@long a row or a column directly toward
another robot, and can only stop when it bumpstimatarget robot, stopping in the empty

space in front. In each scenario, four moves dosval, where a continuous sequence of
motions by the same robot counts as one move. Rablienoted by R.EXAMPLE

: : 1
touches these two circles as well as one of tlwimmoon tangents. Prove tha\% = Ta +
c +a

A
B %
R|C D

As an example, C-D-A-B and R-D-Ais a two-move $iola to the above scenario.
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