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(Answer any Five)

1. Show that a number c ∈ R is a cluster point of a subset A of R if and only
if there exists a sequence (an) in A such that lim(an) = c and an 6= c for all
n ∈ N.

2. Let I = [a, b] be a closed bounded interval and let f : I → R be continuous
on I. Then f is bounded on I.

3. Prove that a function f defined on an interval I is continuous at a ∈ I
if and only if for every sequence (an) in I which converges to a, we have
lim
n→∞

f(an) = f(a).

4. Define uniform continuity of a function on an interval. Prove that every
uniformly continuous function on an interval is continuous on that interval.
Justify with an example that the converse is not true.

5. Show that the function f defined by

f(x) =

{
−x if x is rational

x if x is irrational

is continuous only at x = 0.

6. Prove that f(x) = sin(x2) is not uniformly continuous on [0,∞).

7. Show that

f(x) =

{
x2 sin 1

x
, x 6= 0

0 , x = 0

is derivable at x = 0 but
Lt
x→0

f ′(x) 6= f ′(0).
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