
MATH 101 Name:

TEST 3 (Set Theory and Problem Solving) Fall 2019 Practice

DIRECTIONS: If it is possible to show work on a problem then be sure to show

your work (on the test, not just on scratch paper). You may earn no credit if work is
not shown. Clearly indicate your answer. Each problem is worth a total of 10 points. If a
problem has multiple parts, the parts add up to 10 points. After this test is returned use
the key outside my office to correct any errors you’ve made in order to prepare for the final.

1. Use the following information to answer the parts below. The universe under
consideration is U = {A, M, Y, F, E, R, N, D, S, Z} and that the two sets in our universe
are V and C where V = {A, E, Y } and C = {M, Y, F, R, N, D, S}.

a) Fill in the blank two-loop diagram below in such a way that accurately represents all
of the information given above. Double check to make sure that you have included all the
elements.

C V

U

b) Find the following sets:

V ′ =

V ∩ C =

V ∪ C =

(V ∪ C)′ =

V ′ ∩ C =



PROBLEM SOLVING USING VENN DIAGRAMS: Both problems on this page should
involve Venn Diagrams as part of the problem-solving process. For each problem the outer
rectangle has been given; within it draw the appropriate number of cirlces and label them
clearly. Show your work in an organize manner, and put your answer in the blank.

2. Out of forty students, 14 are taking Literature and 29 are taking Chemistry. If six
students are in both classes, how many students are in neither class?

Answer:

3. A recent survey about pet-ownership was given to 40 people. It was found that of
those surveyed 26 owned dogs; 19 owned cats, and 15 owned mice. Fourteen people own
dogs and cats, and 12 owned cats and mice. Nine people owned all three types of pets, and
8 people didn’t own any pets at all.

Here are your questions:

a) How many people surveyed owned only cats? Answer:

b) How many people surveyed owned mice and dogs? Answer:

Space has been provided here for your Venn Diagram and your work:



4. Shade the Venn Diagram to show each of the following expressions:

(a) A ∪ B ′ (b) C ∪ (A ∩ B)

A B U A B

C

U

5. Fill in the blanks to complete the following standard number patterns:

a) Fill in the blanks to complete the following standard number patterns:

i) 1, 4, 9, 16, 25, ,

ii) 1, 2, 4, 8, 16, ,

iii) 1, 8, 27, 64, 125, ,

iv) 1, 3, 6, 10, 15, ,

v) 1, 1, 2, 3, 5, ,

b) Consider the pattern 2, 5, 10, 17, 26 . . .

i) Explain how you can derive this pattern ‘implicitly.’

ii) Give a formula that produces this pattern ‘explicitly.’



6. Answer the following questions having to do with sets:

a) List the first four numbers of the set S: S = {x|x = 10 − 2n where n ∈ W}

b) For the last problem on the previous page you were given the pattern 2, 5, 10, 17, 26 . .
., and you were asked to come up with an explicit formula for producing this pattern. Use
the formula you came up with to write this formula using set-builder notation.

7. SUBSETS

a) In an organize manner, list all the subsets of {w, x, y, z} (4 pts.)

b) Which subset(s) listed above are not proper? (3 pts.)

c) If a set has 10 elements, how many proper subsets does is have? (3 pts.)

8. Fill in the blanks below with T for “true” or F for “false.”

If A ⊆ B then A ⊂ B

{x, y, z} ⊆ {x, y}

∅ ⊂ {a, b, c, d}

h ∈ {a, b, c, d}

{c, a, b} ⊂ {a, b, c}



9. Years ago when there was still a Border’s Bookstore in town I was there with my
friend Tammy. Her son Noah was reading DC Comic Books. He found a riddle in one of
them and tried it on me. The premise is that the supervillian Felix Faust tries to lead the
readers of the comic book to believe he can read their minds. He says the following:

“Choose a number between 1 and 50, but don’t tell me what it is. Add 8 to it, then
subtract 5, then add 7, then subtract 6, and then subtract your original number from that
result.”

He is then able to tell you what number you get as your answer, even though he didn’t
know what number you started with!! Yikes! A mind-reading supervillian!!!

a) Use the space above to TRY this a few times beginning with different numbers. (Please
note that “a few” means more than one or two times.) What is the result? Put your
answer in the blank.

b) HOW did this work? Use algebra and a sentence or two to explain in the space below
how you know this. (Please that “using algebra” means using a variable, not just using
numbers.)



10. As a class we spent about a month working on pages 59 through 66 of the Extended
Syllabus. One problem had many pages devoted to it, and that was the problem of finding
patterns in Pascal’s Triangle. In the space below, NEATLY write out the first seven rows
of Pascal’s Triangle.


