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Please write only your name on the test sheet.
Place all work and answers on the blank sheets provided.

Short Answer
Provide a brief discussion for each question.

1. Draw a picture to solve each problem using the specified model. (If you do not know
the model, you may use another for partial credit.)

(a) 3 − −1, pattern model

(b) −6 ÷ −2, charged-field model

(c) 11
2

+ 2
3
, fraction tiles

(d) 11
2
÷ 2

3
, repeated subtraction picture

2. For the following questions, use the fact that

2, 700 = 22 · 33 · 52

3, 528 = 23 · 32 · 72.

Leave all your answers as prime factorizations.

(a) Find the least common multiple of 2, 700 and 3, 528.

(b) Find the greatest common divisor of 2, 700 and 3, 528.

(c) Reduce the fraction
2700

3528
.

3. Use the number line model to explain why a negative integer times a negative integer
is a positive integer.

4. If I thought that 2, 3, 5, 7, 11, and 13 are the only prime numbers that exist, Euclid
would tell me to consider the number

2 · 3 · 5 · 7 · 11 · 13 + 1,

which is 30,031. Without actually dividing, why do you know that none of my primes
divide 30,031? Why does this mean that there must be more primes than I thought?
(Be careful: 30,031 is not a prime number.)



True or False
For each of the following statements:

• Answer “true” if it is always true. In this case, provide a brief argument why the
statement is true.

• Answer “false” if it is sometimes (or always) false. In this case, explain what is wrong
with the statement or provide a counterexample.

1. In order to show that 113 is prime, one must show that 11 does not divide 113.

2. If a and b are positive integers and a < b, then 1
a
> 1

b
.

3. If a number divides a base ten block of a certain size, then it divides any larger base
ten block.

4. If 2 divides an integer a, then 2 divides a + b for all integers b.


