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Math 110 – Exam 1
9 February 2005. Dr. Szczepański.

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.
The exam is worth a total of 50 points.

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

1. For each of the following numbers decide whether or not it is prime. If it is a
prime number, write prime. If it is not a prime number, factor the number
into the product of primes.

(a) 23

(b) 57

(c) 71

(d) 160

(e) 729

2. What is the pigeonhole principle?

3. 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.)



4. 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?

5. (a) Give the first few terms of the Fibonacci Sequence and state the rule for
generating more numbers in the sequence.

(b) Write 73 as the sum of Fibonacci numbers.

6. About 6,000,000 people live in Tennessee. Estimate how many cups of coffee
are drunk in TN each year.



7. (a) Calculate (Fn+1)
2 − (Fn−1)

2 for several examples.

(b) There should be a pattern. Describe it either in words or in mathematical
symbols.

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

9. I am expecting 93 students to take this exam. Why am I sure that there will
be at least two students who earn exactly the same number of points on the
exam?

10. What happens to the ratio
Fn+1

Fn

as n gets large?


