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Types of Discontinuity:  Removable and Non-Removable.

A discontinuity at c is called removable when f can be made continuous by appropriately 
defining (or redefining) f(c).

Example 1: Discuss the continuity of each function.

𝑎. 𝑓 𝑥 =
2𝑥 + 1

𝑥 + 1
𝑏. 𝑦 =

4

𝑥ଶ + 1

𝑐. ℎ 𝑥 =
𝑥ଶ + 5𝑥 + 6

𝑥 + 3
𝑑. 𝑔 𝑥 = ቊ

3𝑥 − 5, 𝑥 < 1

−2𝑥ଶ, 𝑥 ≥ 1
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Example 2: Find the limits of the following functions from the left and right c.

𝑎. 𝑓 𝑥 =
|𝑥|

4𝑥
, 𝑐 = 0

𝑏. 𝑔 𝑥 = 𝑥 − 2 , 𝑐 = 3
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Example 3: Discuss the continuity of the following.

𝑎. 𝑓 𝑥 = 4 − 𝑥ଶ

c. To ship a package overnight, a delivery services charges $9 for the first pound and $1 for each 
additional pound or portion of a pound.  Let 𝑥 represent the weight of the package and let 
𝑓 𝑥 represent the shipping cost.  Show that the limit of 𝑓 𝑥 as 𝑥 approaches 3 does not exist.

b. 𝑓 𝑥 =
ୱ୧୬ ௫

௫మାଷ
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Example 4: Describe the intervals(s) on which each function is continuous.

𝑎. 𝑓 𝑥 = tan
𝜋𝑥

6
b. 𝑔 𝑥 = cos 𝑥ଶ

Example 5: The graph of 𝑓 is shown.  For each value of 𝑐, find                    ,                     , and 

if possible.  Then tell whether 𝑓 is continuous at 𝑥 = 𝑐.

lim
௫→௖ష

𝑓 𝑥 lim
௫→௖శ

𝑓 𝑥

𝑓 𝑐

a. 𝑐 = 2 b. 𝑐 = 3

c. 𝑐 = 5
d. 𝑐 = 7
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Example 1: Determine the limit of each function as 𝑥 approaches -2 from the left and 
from the right.

𝑎. 𝑓 𝑥 = tan
𝜋𝑥

4
b. 𝑦 = −

1

𝑥 + 2 ଶ
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Example 2: Determine all vertical asymptotes of the graphs of the functions.

𝑎. 𝑓 𝑥 =
4𝑥

𝑥 − 2
b. 𝑔 𝑥 =

5𝑥ଶ

𝑥ଶ − 1

c. ℎ 𝑥 = tan
𝜋𝑥

2 d. 𝑓 𝑥 =
𝑥ଶ + 𝑥 − 6

𝑥ଶ + 4𝑥 + 3
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Example 3: Find each limit.

𝑎. lim
௫→ିଶష

𝑥

𝑥 + 2 ଶ 𝑏. lim
௫→ିଶశ

𝑥

𝑥 + 2 ଶ

Example 4: Find each limit.

𝑎. lim
௫→଴

−3 +
1

𝑥ସ

𝑏. lim
௫→଴శ

𝑥 + 4

− ln 𝑥ଶ

𝑐. lim
௫→

ଷ
ଶ

_ 4 tan
𝜋𝑥

3 𝑑. lim
௫→ଵ

𝑥 +
−1

𝑥 − 1 ଶ
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Example 1: Find each limit.

𝑎. lim
௫→ିஶ

7 −
1

𝑥ଶ

𝑏. lim
௫→ିஶ

𝑒௫ − 6

𝑐. lim
௫→ஶ

3𝑥

𝑥 − 1

Example 1: Find each limit.

𝑑. lim
௫→ஶ

−𝑥 + 4

5𝑥ଶ + 2

𝑒. lim
௫→ஶ

−𝑥ଶ + 4

5𝑥ଶ + 2

𝑓. lim
௫→ஶ

−𝑥ଷ + 4

5𝑥ଶ + 2
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Example 2: Show that he function has different horizontal asymptotes to the left and to the 
right.

𝑓 𝑥 =
|2𝑥|

3𝑥 + 1

Example 3: Find each limit.

𝑎. lim
௫→ஶ

cos 2𝑥 𝑏. lim
௫→ஶ

cos 𝑥 + 3𝑥

𝑥

𝑐. lim
௫→ஶ

−𝑥ହ 𝑑. lim
௫→ିஶ

−𝑥ହ
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Example 3: Find each limit.

𝑒. lim
௫→ஶ

3𝑥ଶ + 𝑥

𝑥 − 1
𝑓. lim

௫→ିஶ

3𝑥ଶ + 𝑥

𝑥 − 1


