
MATH 105 TEST 2 B Name:

CHAPTERS 2 - 3 FALL 2014

DIRECTIONS: This is an in-class, closed-book, closed-notes exam. You have one hour
in which to take it. All cell phones must be turned off and put inside your bag. If a cell phone
is out during the test you will receive a 0 on this test. Answer each question as thoroughly
as possible, and make sure that you write in complete sentences on all problems that require
dialog. Partial credit will be given for portions of a problem being done correctly.

1) Find the quotient of 3123 and 15 using the repeated subtraction algorithm and by using
the scaffolding algorithm. Show your work below, remembering to include the necessary
dialog for the repeated subtraction algorithm. Write your answer in the blank at the
bottom of this page in the form of the Euclidean algorithm.

REPEATED SUBTRACTION: SCAFFOLDING:

ANSWER:



2) Using the Egyptian algorithm and using only Egyptian numerals
find the product of thirty-five and one-hundred thirty-two. Do not
write any Hindu-Arabic numerals in working this problem, not even
as your answer. Clearly indicate your answer, but leave it written as
an Egyptian number.

ANSWER (in Egyptian only!)

3) All parts of this question relate to models. Think back to our discussions of these topics
to answer the following. For parts a through d I am looking for the most basic ‘definition’
of each operation. Each part is worth 2 points. For parts a-d fill in the blank with a short
phrase; for part e use one or two full sentences, but limit yourself to the space provided.

a) Addition IS

b) Subtraction IS

c) Multiplication IS

d) Division IS

e) What is the major difference between the array model of multiplication and the
rectangular area model of multiplication? Give your answer using one or two complete
sentences (but no more than that).



4) There are three possible situations in which zero is involved in a division problem.
Explain each situation using the examples I’ve given, and support your conclusions with
appropriate dialog.

0 ÷ 0 0 ÷ 6 6 ÷ 0

5) This problem has to do with understanding of number systems.

a) Consider place-value systems that use our numerals. How do you write a base in it’s
own system. (That is, how to you write five in base five? How do you write two in base
two? How do you write sixteen in base sixteen?)

b) We looked at three different ways to explain to a student why n0 = 1 (when n 6= 0, of
course). Show and explain one of these methods.



6) I taught for a semester at MJC’s sister college Columbia. While I was there a group of
statistics students did a project. They surveyed 100 girls at the college about what guys
those girls would date based on the games those guys liked to play. Sixty-six girls would
date guys who played video games. Fifty-two girls would date guys who played chess.
Seventeen girls would date guys who played Dungeons & Dragons. Thirteen girls would
date guys who played video games and Dungeons & Dragons. Thirty-one girls would date
guys who play video games and chess. Eleven girls would date guys who play all three
games, and twelve girls would not date guys who played any of these games. How many
girls would date guys who play both chess and Dungeons & Dragons but not video games?

WORK:

ANSWER:

7) One of De Morgan’s Laws is that A∩ (B ∪C) = (A ∩B) ∪ (A ∩C). Use Venn Diagrams
to prove this law.



8) Sets, Representations of Sets, and Closure:

(a) In the space below, write the following set using set-builder notation: {3, 5, 7, 9, 11 . . . }
(3 points)

(b) Is the set S = {2, 4, 8, 16, 32 . . . } closed under addition? Support your answer. (4 pts)

(c) Give an example of a set that is closed under multiplication only. (3 points)

9) Do the following in BASE SEVEN. Show all borrows and carries. All work should be
done only in the base indicated and not translated into our standard number system.

3451 431 23

+ 4523 - 254 x 15



10) Using the measurement model, demonstrate how you would show a student the addition
and subtraction facts given below. Be sure to illustrate your work on a number-line, clearly
indicating the arrows, and including appropriate dialog as shown in class.

a) 2 + 4 = 6 b) 6 − 4 = 2

EXTRA CREDIT

1) Write 7243 in Mayan notation. 2) Write 12127 in Babylonian notation.


