
Practice Midterm Exam Math 220

Problem 1. Use Mathematics Induction to show: ∀n ≥ 4, n ∈ N, n! ≥ n2. (Recall: n! = 1 ·2 · ... ·n)
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Problem 2. For each set S below, determine:
(1) intS, (2) bdS, (3) max S, (4) sup S, (5) the set S ′ of the accumulation points of S .

(a) S = [−1, 2) ∪ (2, 3)

(b) S =
∞⋃

n=2

[
− 1

n
,
2

n

)

(c) S =

{
1 +

(−1)n

n
: n ∈ N

}

(d) S =
{
p ∈ R\Q : 2 < p < 2

√
2
}
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Problem 3. Mark ”True” or ”False” to each of the following statement. If true, provide a proof;
if false, provide a counterexample.

(a) Let S, T be subsets of R. If S ⊆ T , then the set of accumulation points of S is contained in the
set of accumulation points of T .

(b) Let S be a subset of R and let a be a lower bound of S. If a ∈ S, then S is not open.

(c) Let S, T be subsets in [0, 1) and sup T ∈ [0, 1). Then sup
{

s

1− t
: s ∈ S, t ∈ T

}
exists in R.
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Problem 4. Let S1, S2, ..., Sn be subsets of R. Prove that

int (S1 ∩ S2 ∩ ... ∩ Sn) = (int S1) ∩ (int S2) ∩ ... ∩ (int Sn).
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