
MATH 2100 / 2105 / 2350 – EXAM 2
November 15, 2018

Name:

Instructions: Please write your work neatly and clearly. You must explain all reasoning. It is not sufficient to just
write the correct answer. You have 75 minutes to complete this exam. You may not use calculators, notes, or any
other external resources.
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The Marquette University honor code obliges students:

• To fully observe the rules governing exams and assignments regarding resource material, electronic aids,
copying, collaborating with others, or engaging in any other behavior that subverts the purpose of the exam or
assignment and the directions of the instructor.

• To turn in work done specifically for the paper or assignment, and not to borrow work either from other
students, or from assignments for other courses.

• To complete individual assignments individually, and neither to accept nor give unauthorized help.

• To report any observed breaches of this honor code and academic honesty.

If you understand and agree to abide by this honor code, sign here:



1. Let A and B be sets. Define the following things. You must give both their names and their definitions.

(a) A ∩ B

(b) A × B

(c) P(A)
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2. Prove that for any positive integer n, if n2 is odd then n is odd.
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3. Define the predicate Z(a, b, c) = “a2 + b2 = c2”. Determine whether each of the following are true, and justify
your reasoning.

(a) ∃a ∈ N, ∃b ∈ N, ∃c ∈ N, Z(a, b, c)

(b) ∀a ∈ R, ∀b ∈ R, ∃c ∈ R, Z(a, b, c)

(c) ∀a ∈ Q, Z(a, 2a, 3a)
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4. Prove by contradiction that there do not exist integers a and b such that 18a + 6b = 1.
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5. Prove or disprove that for any two sets A and B, P(A) ∪ P(B) ⊆ P(A ∪ B).
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6. Prove that for all n ≥ 0:
n

∑
i=0

i2i = 2 + (n − 1)2n+1
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7. Prove that if any 5 points are chosen from a circle of radius 2, then there exist a pair of points within distance√
8 of each other.
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8. Let A1, A2, A3, . . . be an infinite collection of sets with the property that |A1| = 1, |A2| = 2, |A3| = 3, etc. In
general, |Ai| = i. Prove (probably by induction) that for any n ≥ 1:

|A1 × A2 × · · ·× An| = n!.

You may use the fact that |A × B| = |A| · |B|.
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9. (a) Prove that if 3 divides 4n−1 − 1 then 3 divides 4n − 1.

(b) What you proved in part (a) did not quite use induction, but it was close. Explain how your answer to
part (a) would fit inside an induction proof of a more general fact.
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10. (a) Prove that the implication p → q is logically equivalent to ¬p ∨ q.

(b) The statement “If n ends in 5, then n is a multiple of 5” is written in the first form. Translate it to the
second form.
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