
limx→3
x2−1
x+3

limx→3
x2−1
x−3

limx→3
(x2−1)(x−3)

x−3

limx→3
x−3
x2−1

limx→3
(x−4)2

x5(x−8)9(x−3)3

limx→3
(x−4)2(x−3)
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Challenge example: g(x) = xsin 1
x

−|x| ≤ xsin 1
x
≤ |x|

limx→0

(

− |x|
)

= 0, limx→0

(

|x|
)

= 0.

Hence , limx→0

(

xsin 1
x

)

= 0



Standard example:

Suppose f(x) =
√

x. Find limh→0
f(x+h)−f(x)

h
where x > 0



Suppose c ∈ R and suppose limx→af(x) and limx→ag(x) exist.
Then

limx→a[f(x) + g(x)] = limx→af(x) + limx→ag(x)

limx→a[cf(x)] = c limx→af(x)

limx→a[f(x)g(x)] = limx→af(x) limx→ag(x)

limx→a
f(x)
g(x) = limx→af(x)

limx→ag(x) if limx→ag(x) 6= 0

Defn: f is continuous at a if limx→af(x) = f(a)
(i.e., if limx→af(x) = f(limx→ax)

In other words, f is continuous at a if
1.) f(a) exists,
2.) limx→af(x) exists, and
3.) limx→af(x) = f(a)

Defn: f is continuous is f is continuous at a for every a in the
domain of f .

Examples:

Ex: Polynomial, rational, root, trigonometric, inverse trigono-
metric, exponential, logarithmic functions are continuous func-
tions.



If f , g continuous at a, c ∈ R, then f + g, fg, cf , f/g (if
g(a) 6= 0) are continuous at a.

If g continuous at a and f continuous at g(a), then f ◦ g con-
tinuous at a.

Ex: limx→0
x2−ex

3

cos(x) =

Ex: limx→9 e
√

x − 2
√

x + 4 =

Ex: limx→0 cos(sin(x)) =

Ex: limx→0 cos( sin(x)
x

) =

Ex: limh→0 (h)tan(x)csc(h) =


