
Math 347: Mathematical Thinking Fall 2011, Xiannan Li

Sample Midterm 1 — September 26th, 2012

Name:

• This is a closed-book, closed-notes exam. No electronic aids are allowed.

• Read each question carefully. Proof questions should be written out with all the
details. You may use results proven in class, but you should explicitly cite the result being
used. Do not use results not proven in class.

• If you need extra room, use the back sides of each page. If you must use extra paper,
make sure to write your name on it and attach it to this exam. Do not unstaple or
detach pages from this exam.

Grading

1 /10 4 /10

2 /10 5 /10

3 /10 Total /50



Problem 1. (10 points)

(a) Provide the negation of the following statement in words (do not use phrases such as
”it is false that”). You may find it helpful to rephrase the statement first.

I have no 5-legged dogs that cannot fly.

(b) Provide the contrapositive statement to the following statement in words. (Hint: let P
be the statement we fail in our enterprise, and Q be the statement fate does not smile
upon us. Then the statement below is of the form P⇒ Q.)

If we fail in our enterprise, then fate does not smile upon us.

2



Problem 2. (10 points) Let A and B be subsets of a universe U. Prove that

(A ∩ B)c = Ac ∪ Bc.
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Problem 3. (10 points) Show that for all positive real numbers x > 0 that

x +
1
x
≥ 2.
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Problem 4. (10 points) Show that x2 − 2x− 2 = 0 has no solutions in the rational num-
bers.
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Problem 5. (10 points) Show for all positive integers n that

n

∑
i=1

i3 =

(
n

∑
i=1

i

)2

.

You may want to use the fact proven in class that ∑n
i=1 i = n(n+1)

2 .
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