Mata F307 TEST

1 — VERSION ONE

SPRING 2016

Your Name (print clearly)

Wednesday, February 17

Page Total Points Score
1 30
2 30
3 20
4 10
5 10

extra credit )
Total 100

Instructions and information:

e Please turn off cell phones or any other thing that will go BEEP.

e (Calculators are not allowed on this test.

e Read the directions for each problem. You must always show your work to receive partial

credit.

e Be wary of doing computations in your head. Instead, write out your computations on the

exam paper.

e [f you need more room, use the backs of the pages and indicate to the grader where to look.

e Raise your hand (or come up to the front) if you have a question.
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1. (10 points) Use A = {1,3}, B = {2,3,4}, and universal set is U = {0,1,2,3,4,5} to find
the quantities below.

(a) P(A), the power set of A

2. (10 points) Use X = {1,2,0,{1,2,3},Z} to answer the following questions.

(a) Find |X]|.

(b) Is 1 € X7 Explain.

(c) Is 3 € X7 Explain.

(d) Is {1,2,3} C X7 Explain.

3. (10 points) For the propositions below, propositions p and ¢ are true, but the truth value of
proposition r is unknown. Determine whether each proposition below is True, False, or has
unknown status at this time. Justify your answer.

(a) per(g—r)

(b) =(pVr)Ag
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4. (10 points) Determine if the argument below is valid. Justify your answer. (Note that should
you choose to use the truth table, you must explain what about your table shows that the
argument of valid or not.)

[ p[afr]

TIT|T

T T|F

pVyq

pAg) =1 LERE
A T F|F
— FIT|T

P F|T|F

FIF|T

F|F | F

5. (10 points) Write the converse and the contrapositive of the following:

The team wins if the quarterback can run.

Converse:

Contrapositive:

6. (10 points) Write the negation of the proposition Vx((P(m) VQ(x)) — —|R(x)>
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7. (10 points) Write down two distinct propositions which are logically equivalent to —p — ¢.

8. (10 points) Determine the truth value of each proposition below and justify your answer.

(a) Ve € Z, Vy € Z ((z < y) — (z* < y?))

(b) Vv € R*, Ju € R" such that L > 2
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9. (10 points) Prove the following statement. For any integer n, if n® is an even integer then n
is even. (You must state the method of proof you are using: direct, contradiction, contra-
positive.)
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10. (10 points) Prove using mathematical induction that for all n > 1,

n(3n —1)

L+44+T7+-+Bn-2)= 5
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Extra Credit (5 points) Prove that for any real number z > —1 and any positive integer n,
(1+z)™ > 1+nz. (Full credit will be given only for proofs that use the assumption z > —1.)



