
MATH 105 TEST 2 Name:

CHAPTER 2 FALL 2011

DIRECTIONS: This is an in-class, closed-book, closed-notes exam. You have the full class period in
which to take it. All cell phones must be turned off and put inside your bag. Answer each question as
thoroughly as possible, and make sure that you write in complete sentences on all problems. No one-0work
answers are acceptable unless specifically noted. Partial credit will be given for portions of a problem being
done correctly.

1. MODELS Which model of addition, subtraction, multiplication or division corresponds BEST to
each problem below? (State the model AND the operation for each. No sentences required here - just the
label. Do not give a numerical answer.

(a) Jon has 895 Magic Cards. Caleb has 2150 Magic Cards. How many Magic Cards do they have
together?

(b) There were left-over cupcakes at the birthday party, and we got to take home a box full of 12 of them.
If there are four of us at home, how many cupcakes do we each get?

(c) I wondered how many M&Ms were in a bag, so I separated them into 6 rows of 8 columns. How many
M&Ms were in the bag?

(d) What do I need to add to 7 to get 23?

(e) When Beatrice eats Junior Mints, she always eats 5 at a time in one handful until the box is empty.
There are 45 Junior Mints in the box. How many handfuls does she eat?



MODELS OF OPERATIONS For each problem 2 − −5 explain how you would use the stated
model by giving a diagram and including some dialog about what the diagram means and shows. Be specific
about EACH step - for instance if you are using a numberline, tell me where you are going to start and
how to make connections. Be sure to include an appropriate conclusion (i.e. “SO” statement).

2) Addition

(a) Explain to a student how to add 3 and 4 using the Set Model of Addition.

(b) Explain to a student how to add 3 and 4 using the Measurement Model of Addition.

3) Subtraction

(a) Explain to a student how to subtract 2 from 5 using the Comparison Model of Subtraction.

(b) Explain to a student how to subtract 2 from 5 using the Measurement Model of Subtraction.



4) Multiplication

(a) Explain to a student how to calculate 2 × 3 using the Rectangular Area Model of Multiplication.

(b) Explain to a student how to calculate 2 × 3 using the Array Model of Multiplication.

5) Division

(a) Explain to a student how to calculate 8 ÷ 2 using the Repeated Subtraction Model of Division.

(b) Explain to a student how to calculate 8 ÷ 2 using the Partition Model of Division.



6) Sets, Representations of Sets, and Closure

(a) In the space below, write the following set using set-builder notation: {0, 1, 3, 7, 15, 31, . . .}

(b) Under what operations is the set {2, 4, 8, 16, 32, . . .} closed? Under what operations is the set not
closed? Express how you know this to be true in each case in which it is not closed.

(c) Give an example of a set that is closed under addition and multiplication but not under division or
subtraction.

7) Shade a 3-loop Venn Diagram to show each of the following:

(a) Shade the Venn Diagram to (b) Shade the Venn Diagram to

represent A ∩ B ∩ C represent (A ∪ B) ∩ C
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C

U A B

C
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8) Dr. Hawk works in an allergy clinic, and his patients have the following allergies: 68 patients are allergic
to dairy products, 93 are allergic to pollen, 91 are allergic to animal dander, 31 are allergic to all three, 29
are allergic only to pollen, 12 are allergic only to dairy products, and 40 are allergic to dairy products and
pollen. How many patients are allergic to animal dander only?

9) Discuss completely yet concisely what happens when zero is part of a division problem and WHY.
There were three situations we looked at in class this semester. Be sure to cover all three in your answer.
Use mathematical expressions AND full sentences as you answer.



10) The three parts of this question have to do with infinity. Read each part and respond fully yet
concisely. Part (a) is worth 2 points, part (b) is worth 6 points, and part (c) is worth 2 points.

(a) State Cantor’s definition of an infinite set.

(b) USE Cantor’s definition to show that W is an infinite set. Be sure to show that you have satisfied all
parts of the definition and to end with an appropirate conclusion, using full sentences throughout.

(c) USE Cantor’s definition to show that {a, b} is not an infinite set.



EXTRA CREDIT

The following two problems are available for extra credit points. In order to earn 5 points extra credit,
CHOOSE ONE of the two problems below and complete it correctly.

OPTION 1 Choose one of the following three mathematical statements, express in words what it
represents, and show it to be true. (Note that “show” is a rather more casual term than “prove,” so you
don’t need to use Cantor’s definition, but you do have to make a compelling argument nonetheless.).

n(Z) = n(N) n(Q) = n(N) n(R) > n(N)

OPTION 2 Do both of the following:

(a) Communication is one of the major components of education. I am noticing lately that people have
difficulty distinguishing between the words “then” and “than.” These words come up especially
frequently in mathematics as we talk about the order in which we do operations and when we compare
sizes of things. Explain the difference between “then” and “than,” and use each correctly in a sentence.

(b) Explain the difference between the Rectangular Area Model of Multiplication and the Array Model of
Multiplication. They seem quite similar. What is the one really significant difference between them,
and why, specifically, do we need both models?

***********************************************************************************************************

I have chosen OPTION #

Here is my answer:


