Berkeley Math Circle

Monthly Contest 5
Due February 6, 2007

Instructions

This contest consists of 5 problems, some of which are ethsiarthe others. Every problem is worth 7 points. Pleaseewdlution
to every problem on a separate sheet of paper, and on toplokbaet include your name, grade and school, as well as théepio
number and the contest number. Thus, the header on eactsbbeét look something like:

Solution to Problem 3 of BMC Monthly Contest 5
by Bart Simpson
in grade 5
from Springfield Middle School, Springfield

If you submit more than one sheet for a specific problem, plestaple the sheets together to avoid getting them confuised
someone else’s solution. Please, do NOT staple togethdism to DIFFERENT problems, as they will be graded sepérat

Carefully justify your answers to avoid losing points. idé all relevant explanations in words and all intermediateulations.
Answers without justification will receive no credit. Howaygood reasoning with minor calculational errors may ikeca lot of
points. Thus, submit solutions to as many problems as yousicene partial credits will be awarded for sufficient progres any
particular problem.

Remember that you are NOT ALLOWED to consult or talk to anyelse about the problems, whether in person, on the phone,
via e-mail, or other means of communication. You can corsutbook that you wish. For more on the contest rules, pledmak
the BMC website at http://mathcircle.berkeley.edu.

Enjoy solving these problems and good luck!

Problems
1. Do there exist00 consecutive positive integers such that their sum is a pniumeber?

Hint. What is the method for summing 100 consecutive numbers?

2. Let ABCDE be a convex pentagon. & = ZDAC, § =
/EBD,~v=ACE,$ = /BDA, ande = Z/BEC, as shown
in the picture, calculate the s+ 5 + v + d + .

3. Bart hasl7 and19 dollar bills only.

(a) Prove that these bills are fake.

(b) Prove that there exista > 0 such that for each > m
Bart can give exactly. dollars to Lisa using his bills.

Remark. Part (a) is worth) points but we would like to see
your “proof”.

4. Does there exist a convex polygon that can be partitiomedion-convex quadrilaterals?

5. The numbers from the table

air a2 - Qin
az1 Q22 - A2p
ap1  QAp2 - Gnn

satisfy the inequality

n
Z lai1z1 + aipa + -+ - + apan| < M,
=1
for every choicer; = 1. Prove thatai1| + |agz| + - -+ + |ann| < M.



