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1. Use definition to prove that lim
n→∞

2n+ 1

n+ 1
exists.

2. Use definition to prove that lim
n→∞

n2

n2 + 1
exists.

3. Prove by contradiction to show that lim
n→∞

sin
(nπ

2

)
does not exist (DNE).

4. Assume that xn → 1 as n → ∞. Show that

1

(xn)2
→ 1 as n → ∞.

5. Assume that xn → 0 as n → ∞. Show that

1 + (xn)
2

xn + 1
→ 1 as n → ∞.

6. Let α ∈ R and {xn} be a convergent sequence. Prove that

lim
n→∞

(αxn) = α lim
n→∞

xn.

7. If A has a finite infimum, then there is a sequence xn ∈ A such that

xn → infA as n → ∞.

8. If {xn} is a convergent sequence, then
lim
n→∞

1

xn
=

1

lim
n→∞

xn

when lim
n→∞

xn ̸= 0 and xn ̸= 0.

9. Let {xn} be convergent such that converges to a. Prove that

lim
n→∞

|xn| = |a| .

10. Let xn > 0 such that converges to a > 0, then prove that

lim
n→∞

√
xn =

√
a.
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