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Test 2

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

Solution:

3 − 2 = 1

3 − 1 = 2

3 − 0 = 3

3 − −1 = 4

(b) −6 ÷ −2, charged-field model

Solution: Repeated subtraction is the only division model that makes sense
here (why?). This interpretation asks us to repeatedly take-away two minus signs
from our collection of six minus signs. Since we get three groups, we see that
−6 ÷ −2 = 3.



(c) 11
2

+ 2
3
, fraction tiles

Solution:



(d) 11
2
÷ 2

3
, repeated subtraction picture

Solution:

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.

Solution: For least common multiple, we need to have a large enough number
of each prime factor so that the resulting number can be a multiple of both the
original numbers. That means we take the larger exponent in each number. So,
LCM(2700, 3528) = 23 · 33 · 52 · 72 = 264600.

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

Solution: For greatest common divisor, we need to have a small enough number
of each prime factor so that the resulting number can be a divisor of both the
original numbers. That means we take the smaller exponent in each number. So,
GCD(2700, 3528) = 22 · 32 = 36.

(c) Reduce the fraction
2700

3528
.

Solution: If we write the numbers in their prime factorizations, we have

22 · 33 · 52

23 · 32 · 72
=

3 · 52

2 · 72
=

75

98
.



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

Solution: The first number is negative, so our car is driving to the left on the number
line. The second number is negative, so we want to know where the car was a certain
time in the past. Since we are driving to the left, the car was to the right of 0 in the
past, so the result will be positive.

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.)

Solution: Every prime number in the list divides term on the left, but none of them
divide the term on the right. By the “Does not divide a sum/difference” theorem, none
of prime numbers on the list divide the sum (which is 30,031). The number 30,031
is not itself prime, but it has some prime factorization (the Fundamental Theorem
of Arithmetic guarantees it). None of the primes on the original list appear in this
factorization (since we already concluded that they don’t divide 30,031), and so there
must be new primes appearing in the prime factorization of 30,031.

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.

Solution: False. Since 112 = 121, which is bigger than 113, 11 is already too big to
need consideration in a primality test.

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

b
.

Solution: True. In each fraction, we are only taking one fraction tile (since both
numerators are 1). Since a < b, we are breaking a length 1 tile into fewer pieces for the
left fraction than we are for the right fraction. This means that the piece we choose
for the fraction on the left is larger than the piece we choose for the fraction on the
right.

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

Solution: True. Any base ten block can be represented as some multiple of a smaller
block. By the “Divides a Multiple” theorem, dividing the smaller block means we will
divide the larger block.



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

Solution: False. For a counterexample, let a = 2 and b = 1. We see that 2 divides
a, but 2 does not divide a + b (which is 3). (Notice the statement above looks like the
“Divides a Sum/Difference” theorem, but is missing a hypothesis.)


