
Math 104 Practice problems for Midterm 1

Reminder: You are allowed to bring handwritten notes on one side of an 8.5 by 11 inch

sheet of paper with you to the midterm, which you will turn in with your exam. The exam

will be on Tuesday, February 25, 3:40-5PM, in 160 Dwinelle Hall. The exam will

cover everything we did in class through February 13, corresponding roughly to Sections

1-11 in the book.

Below are some problems for you to practice for the midterm. The amount of problems is

not meant to reflect the number of problems which will appear on the midterm, and some

of the problems serve more to remind you of various things you learned than to represent

the kind of problem (difficulty-wise) that will be on the midterm.

1) Given two Dedekind cuts A, B, define their product, A ·B.

2) True or False:

a) Any bounded set in Q has a rational upper bound.

b) Any bounded set in Q has a rational supremum.

c) An unbounded sequence has a subsequence whose limit is either ∞ or −∞.

d) If lim inf sn =∞ then lim sn =∞.

e) There is a sequence whose set of subsequential limits is N.

f) If sn, tn are bounded sequences in R, then lim sup sntn = lim sup sn lim sup tn.

3) Is there a rational number x such that x3 + 5x2 − 4x = 1? Justify your answer.

4) Prove that 1 +
√

1 +
√

2 is irrational.

5) Let S and T be nonempty bounded subsets of R.

a) Prove that supS ∪ T = max(supS, supT ) and supS ∩ T ≤ min(supS, supT ).

b) Extend part (a) to the cases where S and T are not bounded.

c) Give an example where supS ∩ T < min(supS, supT ).
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6) Let {sn} and {tn} be two sequences in R. Prove that lim sup sn+lim sup tn ≥ lim sup(sn+

tn). Give an example where lim sup sn + lim sup tn > lim sup(sn + tn).

7) Show that n! > n(2n) for all n ≥ 6 in N.

8) Suppose {sn} and {tn} are Cauchy sequences. Show that the sequence |sn−tn| converges.

9) Let s1 = 2 and let sn+1 := sn
2 + 1

sn
. Show that {sn} converges and find its limit.


