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1. Introduction

Welcome SWiM 2020 applicant! The problems below are the SWiM 2020 application prob-

lems. Solve as many problems as possible. These problems are meant to be challenging.

They may take you days to solve them. If you can only solve a portion of the problems,

you are still welcome to apply. Please write not only answers, but also proofs (and partial

solutions, partial results or ideas if you cannot completely solve the problem). You will not

receive credit for your answer if there is no work explaining why you have arrived at that

answer.

You can either type the solutions or write them up by hand and then scan them. Please

upload your solution to https://www.mathprograms.org/db/programs/884 as an attachment

with the application as a PDF file. Please remember to upload your Cover Letter with

signed pledge of one page stating why you are interested in SWiM and what aspects of

mathematics are fascinating to you. Moreover, in it, you must sign the following pledge:

I pledge on my honor that I have solved the problems on my own without help

of others, books, calculators, internet or other sources.

WARNING: Posting these problems on problem-solving websites is strictly forbidden. Ap-

plicants who do so will be disqualified, and their parents and recommenders will be notified.

2. Application Problems

Question 1: A woman purchased at a post office some one-cent stamps, three-quarters as

many as two-cent stamps as one-cent stamps, three-quarters as many as five-cent stamps as

two-cent stamps and five eight-cent stamps. She paid for them with a single bill and there

was no change. How many stamps of each kind did she buy?

Question 2: A function f is defined for all real numbers and satisfies f(2 + x) = f(2 − x)

and f(7 + x) = f(7 − x) for all real x. If x = 0 is a root of f(x) = 0, what is the least

number of roots of f(x) = 0 must have in the interval −1000 ≤ x ≤ 1000?
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Question 3: The diagonals of a square ABCD meet at E and the bisector of ∠CAD crosses

DE at G and DC at F (see the figure below). If the length of GE is 24, then how long is

FC?

Figure


