IMO Test 1

Each problem carries 7 marks.

1. Prove that for any integer n, 
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 is divisible by 46410.

2. (a)   Let a, n, k be positive integers. Prove that 
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 have identical first

digits in their decimal representations.

(b) Find the first digit of the decimal representation of the number
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3. Let ABC be an acute triangle. Suppose a circle 
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, with center 
[image: image6.wmf]1

O

, touches the sides BC produced at E, AC produced at G, and AB at 
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. Suppose also that another circle 
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, touches the sides AB produced at H, BC produced at F, and AC at 
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. Let the extensions of EG and FH intersect at P. Prove that 
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4. Let 
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 be given (fixed) positive numbers. Suppose 
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 are positive numbers satisfying 
[image: image14.wmf]2

=

+

+

+

dw

cz

by

ax

. Determine the minimum of
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5. For a graph G, 
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= min{k: G has a k-coloring}, 
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(a) Prove that for any simple connected graph G, 
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(b) A regular graph is a graph that every vertex has the same degree. Prove that if a simple connected graph G is not regular, then 
[image: image19.wmf]G

G

D

£

c

.

~ End of test ~

_1002821824.unknown

_1002822049.unknown

_1002822152.unknown

_1002822367.unknown

_1002822750.unknown

_1002822849.unknown

_1002822298.unknown

_1002822077.unknown

_1002821962.unknown

_1002822006.unknown

_1002821893.unknown

_1002821614.unknown

_1002821761.unknown

_1002821800.unknown

_1002821651.unknown

_1002820716.unknown

_1002820731.unknown

_1002820707.unknown

_1002820697.unknown

