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1. Let f(x) =
x

x+ 1
, x0 = 1, L =

1

2
and ǫ = 1

4

(a) Find an open interval about x0 = 1 such that the inequality |f(x) − L| < ǫ

holds.

(b) Find a number δ > 0, such that for all x satisfying 0 < |x − x0| < δ, the
inequality |f(x)− L| < ǫ holds.



2. Consider the function

f(x) =

{

x+ x2 sin
1

x
if x 6= 0

b+ 1 if x = 0,

Find all value(s) of b, if exists that makes the function continuous everywhere.

3. Let f(x) =
ln(2x+ 1)

x2 − 4

(a) When f(x) is continuous?

(b) Find all vertical asymptotes of f(x). Justify your answer using limits.



4. Using the Intermediate-value theroem to show that the equation xx = 3x− 1 has a
positive solution.

5. Find the horizontal asymptotes of the curve y =
x3 − 3x+ 1

|x− 1|3 + 9
. Justify your answer

using limits.



6. Sketch the graph of a function f that satisfies the following conditions

(a) lim
x→−∞

f(x) = 0

(b) lim
x→0−

f(x) = 1

(c) lim
x→0+

f(x) = ∞

(d) lim
x→2

f(x) = −∞

(e) f has a removable discontinuity at x = 4

(f) f(4) = 1

(g) lim
x→∞

f(x) = ∞


