
Math 25 Problem Sheet 4

1) Show that if lim
n→∞

sn = s, then lim
n→∞

|sn| = |s|.

2) Recall that a function f is continuous at c iff for every ε > 0, there is a δ > 0 such that
if |x− c| < δ, then |f(x)− f(c)| < ε.

Prove that if lim
n→∞

sn = L and f is continuous at L, then lim
n→∞

f(sn) = f(L).

3) Prove that if lim
n→∞

sn = s and lim
n→∞

tn = t, then lim
n→∞

sntn = st

by citing the justification for each of the following steps:

a) lim
n→∞

(sn − s) = 0 and lim
n→∞

(tn − t) = 0.

b) lim
n→∞

(sn − s)(tn − t) = 0, and so lim
n→∞

(sntn − stn − snt+ st) = 0.

c) lim
n→∞

sntn = lim
n→∞

[(sntn − stn − snt+ st) + stn + snt− st] =

lim
n→∞

(sntn − stn − snt+ st) + lim
n→∞

stn + lim
n→∞

snt− lim
n→∞

st.

d) lim
n→∞

sntn = 0 + st+ st− st = st.

4) If (sn) is bounded, show that lim
n→∞

sn
n

= 0.

5) Use the Squeeze Theorem to find lim
n→∞

(3n + 2n)
1
n .

6) Prove that lim
n→∞

n2 + 5

n+ 3
=∞.
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