
MATH 374-001 Test 3

April 4, 2014

Name:

Directions: You have 50 minutes to complete the following exam. Show all applicable work. Answers
without proper evidence of understanding will not receive credit.

1. Consider the following sets:

A = {1, 3, π, 4, 9, 10} C = {1, 3, π}

B = {{1}, 3, 9, 10} D = {{1, 3, π}, 1}

(a) (2 pts.) What is the cardinality of A× P(D)?

(b) (2 pts.) What is the cardinality of P(A ∩B)?

(c) (6 pts.) Circle T if the statement is true, and F if it is false.

i. T F B ⊆ A

ii. T F 1 ∈ A

iii. T F 1 ∈ B

iv. T F 1 ⊆ D

v. T F {1} ⊆ C

vi. T F {1} ⊆ B

vii. T F C ⊆ A

viii. T F {1} ∈ B

ix. T F ∅ ⊂ B

x. T F C ⊆ D

xi. T F C ∈ D

xii. T F C /∈ A



2. Suppose we have 5 red balls, numbered 1-5, 3 green balls numbered 1-3, and 7 white balls,
numbered 1-7.

(a) (2 pts.) How many different collections of 4 balls are there? (A collection is an
unordered set)

(b) (2 pts.) How many different 4 ball collections are there using only the white and
green balls?

(c) (2 pts.) How many different 4 ball collections are there using at least one red ball?

(d) (2 pts.) How many different 4 ball collections are there using all three colors?



3. We have a classroom of 50 students. 20 students are male, and 30 are female. For the
following problems, we want to create a committee of 10 students. The committee is
composed of a chairperson, a vice chairperson, a secretary, and 7 ordinary members.

(a) (2 pts.) How many way can we form the committee?

(b) (3 pts.)How many ways can we form the committee if it must include at least one
male student?

(c) (3 pts.) How many ways can we form the committee if the chairperson and vice
chairperson must be of opposite sexes?



4. (5 pts.) How many different 10 letter words can be made using the 11 letters in the word
ABRACADABRA if each distinct letter must be used at least once. Some examples:
ABRACADABR is good, since it uses 10 of the letters, and uses A, B, C, D and R at
least once. ABRAADABRA is bad, since it doesn’t use the letter C. AAAAAABCDR is
bad, because there are only 5 A’s available in ABRACADABRA.

5. (a) (2 pts.)Determine the number of non-negative integer solutions are there to the equa-
tion

x1 + x2 + x3 + x4 + x5 = 21.

(b) (2 pts.) Determine the number of positive integer solutions are there to the equation

x1 + x2 + x3 + x4 + x5 = 21.



6. (3 pts.)The Math department building at a certain university has 12 available classrooms.
Each of these classrooms can be assigned for 7 MWF class time slots, and 5 TTh class
time slots. Due to a particularly amazing instructor named Daron Tutle, interest in
mathematics courses has skyrocketed, and so the department is planning to offer 150
courses next semester. Show that the department will need to hold some classes in a
building other than their own.

7. (3 pts.) Show that in any collection of 8 positive integers, there is a pair {a, b} where
a − b is divisible by 7. (Hint: Each of the 8 integers can be written as 7q + r where
r = 0, 1, 2, 3, 4, 5 or 6.)



8. (5 pts.) Bing! is testing a new promotional tool to increase traffic to their search engine.
They pay one penny to every other person who does a search, a nickel to every third
person who does a search, and a dime to every fifth person who does a search. (So
searcher 1 earns nothing, 2 gets a penny, 3 gets a nickel, 4 gets a penny, 5 gets a dime, 6
gets a penny and a nickel, 7 gets nothing, 8 gets a penny, 9 gets a nickel, 10 gets a penny
and a dime, etc.) In the first year, they had 210 searches. How many searches earned at
least one prize?

9. (a) (2 pts.) Write the coefficient of x4 in (1 + 2x)12.

(b) (2 pts.) Evaluate
12∑
i=0

(
12

i

)
2i.
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