
MATH DAY 2016 at FAU

Additional Problems

Solutions to the problems can be found at
MathDay16 AdditionalProblems sol.pdf

RULES

• Only one submission per individual will be accepted. In it you may include answers to one, two, three or all four
problems.

• You must have been a registered participant of Math Day to qualify.

• The deadline for submitting answers is 5PM, March 14, 2016. No answer received past that deadline will be considered.

• Answers have to be be submitted electronically, or faxed. A word processing mode is preferred, but a legibly handwritten
scanned sheet is also acceptable. Anything scribbled or hard to read will be ignored. For electronic submissions:

faumathday@fau.edu

For fax

Professor Tomas Schonbek
Department of Mathematical Sciences
Florida Atlantic University
(561) 297-2436

• In your submission, make sure to include a valid address or valid email address. Submissions sent electronically will be
acknowledged by return e-mail.

• Submissions with no correct solution will be discarded. To be considered, a submission must have at least one correct
final answer.

• A problem with a correct final answer will receive 10 points, and then points will be subtracted for statements that
are not sufficiently well justified. For example, if in a geometry problem you use a similarity of triangles argument, the
similarity of the triangles in question must be fully justified. Proofs must be complete. Proofs by computer are not
acceptable.

• The three best submissions will receive a prize of $100 once all the grading is done. How long that will take depends
on the number of submissions.

1 The Problems

1. Write the first n positive integers from left to right in their natural order to form a large integer:

123456789101112 · · ·n.

Suppose that this large number has 6927 digits. Find the value of n. Justify your answer.

2. Let A be a nonempty set of positive integers having the following properties:

(a) If x ∈ A, then b
√
xc ∈ A where [y] denotes the largest integer not exceeding y.

(b) If x ∈ A, then 2x ∈ A.

Prove that A is the set of all positive integers.



3. A circle of radius r is tangent to a circle of radius R > r. Point B on one of the tangents is such that the line
perpendicular to that tangent through B is tangent to the smaller circle and does not intersect the larger circle. This
perpendicular line intersects the other tangent at C (See picture)

Find an expression for the area of triangle ABC in terms of the radii r,R.

4. If in triangle ABC, the altitude and the median from A trisect the angle A, show that ABC is a right triangle.
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