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Math 113 – Exam 1
12 September 2005.

Directions: Answer every question. Show all work and justify your answers. If you
need more space, use the back of the exam pages. Each question is worth five points.

Reminder: The notation Fn stands for “the nth Fibonacci number.”

1. Mark the grid of numbers as follows:

• Cross out the number 1

• Circle the number 2. Cross out all the multiples of 2 (like 4, 6, 8, 10, . . .).

• Circle the number 3. Cross out all the multiples of 3 (like 6, 9, 12, 15, . . .).

• Circle the next number that hasn’t been crossed out yet. Cross out all its
multiples.

• Keep repeating the previous step until every number has been circled or
crossed out.

What do all the circled numbers have in common?

2. You have a 7 oz. glass, a 9 oz. glass, and an large supply of water. Neither
glass has any markings on it, and both are oddly shaped, making estimation
impossible. How would you measure exactly 4 oz. of water?



3. Estimate how many cigarettes are smoked each year in the United States. Be
sure to indicate what quantities you are guessing when you come up with your
estimate.

4. (a) List one real-world application of prime numbers.

(b) List one way that Fibonacci numbers appear in nature.

5. Give a mathematically precise definition of prime number.

6. What is the pigeonhole principle?

7. Write the number 40 as the sum of Fibonacci numbers.



8. (a) Find the value of
F6

F5

.

(b) What happens to the ratio
Fn+1

Fn

as n gets large?

9. Use what we’ve learned about the number (1×2×3×· · ·×1000)+1 to convince
me that there must be a prime number bigger than 1000. (You should be able
to answer this in just a few sentences.)

10. (a) Write the number 90 as the product of prime numbers.

(b) Explain why you are certain that 71 is a prime number.



11. List 5 strategies that can be used when devising and carrying out your plan to
solve a problem.

12. Thompson-Boling Arena holds 24,535 people. It was a sell-out crowd, and the
Vols won! Everyone was so happy that they decided to have a party every day
for the next year. They decided that each person would attend the party which
occurred on his or her own birthday. Show that at least one of these parties
will have at least 50 people.


