
Final Review - Chapter 2

(Limits, + Continuity + L’Hospital’s Rule)

Example 1: Sketch the graph of f(x) =

8
><

>:

p
�x, if x < 0

x2 if 0 < x  2

x� 5, if x > 2

and give the interval on which f is

continuous. At what numbers is f continuous from the right, left or neither?

a) lim
x!0�

f(x)

b) lim
x!0+

f(x)

c) lim
x!0

f(x)

d) lim
x!2�

f(x)

e) lim
x!2+

f(x)

f) lim
x!2

f(x)

• Find limits using factoring, algebra, conjugates.

Example 2: Find the following limits:

a) lim
x!�1�

f(x) for f(x) =

(
x2 � 1 for x < 1

2x+ 3 for x � 1
b) lim

x!0+
f(x) where f(x) =

(
x2 + 4 for x > 0

2 cos(x) + 5 for x  0

Example 3: Find the following limits:

a) lim
x!1

ex�1 sin
⇣⇡x

2

⌘
b) lim

x!0

5x2

1� cosx

1
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Example 4: Find the following limits:

a) lim
x!3

2x2 � 18

x2 + x� 12
b) lim

h!0

(4 + h)3 � 64

h

Example 5: Find the following limits:

a) lim
x!�4

1
4 + 1

x

4 + x
b) lim

x!�4

p
x2 + 9� 5

x2 + 2x� 8

• Find infinite limits. As in the limit is equal to plus or minus infinity or has an infinite discon-

tinuity.

• Find limits at infinity. This means x goes to plus or minus infinity.

Example 6: Find the following limits:

a) lim
x!5�

ex

(x� 5)3
b) lim

x!⇡�
cotx
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Example 7: Find the following limits.

a) lim
x!1

4x4 + 5

(x2 � 2)(2x2 � 1)
b) lim

x!�1

p
9x6 � x

x3 + 1

Example 8: Find the following limits.

a) lim
x!1

x+ x3 + x5

1� x2 + x4
b) lim

x!1

x3 � 2x+ 3

5� 2x2

Example 9: Find the following limits.

a) lim
x!1

sec

✓
x2

x3 � 2

◆
b) lim

x!0+
arctan(1/x)
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Example 10: Find the following limits using l’Hospital’s rule. I won’t tell you explicitly to do this on

the exam. You will have to know when you can/ cannot apply this rule.

a) lim
x!1

1� ex

1 + 2ex
b) lim

h!0

sinh

h cosh

• Know and apply the defintion of continuity.

• Determine where a function is discontinuous and why.

• Determine the value of a constant that makes a function continuous.

Definition of Continuity A function f is continuous at c if the following three conditions are

met:

1.

2.

3.

Example 11: Find all points of discontinuity of h(x) =
x� 4

x2 � x� 12
and explain why the points are

discontinuous and state if they are removable or non-removable.
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Example 12: Find the numbers, if any, at which f is discontinuous. At which of these numbers is f
continuous from the right, from the left, or neither?

f(x) =

8
><

>:

x2 + 1 if x < 0

ex if 0  x  2

6x� 7 if x > 2

Example 13: Determine the value of b such that the function f(x) =

(
x2 + bx x  1

3 cos(⇡x) x > 1
is continuous

on the entire real line.

Example 14: Determine the values of a and b that will make the function f(x) =

(
x+ 1 if 1 < x < 3

x2 + ax+ b if |x� 2| � 1
continuous on the entire real number line.

Homework: Ch. 2 Rvw, Pg 165 # 1-19 odds, 29 and Pg 311 # 15 - 19 odds, 33 Due Friday by 10 AM

> sofa is continuous at # 0
. > Sofcx ) is not continuous at

atX=0
-

:

X=2 .

limfcxtlim
Ettl at×=2 :

Because f (2) =e2=fi→hffC×),
×→o - X→o - 11
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So lim fCA=l=e°=fld
so 1;mf(×, does not exist .

X→o
x→2

lim fc D= lim x2tb×= ltb
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For continuity atx=l
,
we need 1+6=-3 .Sob€

x

atta ,
we need 1+1=12 't a. ltb 1×-2171 means

So Atb = 1 × - 221 or × -2<-1

X 23 or XE 1

at x= 3
,

we need : 3+1=32+3 atb .

So
Zatb = -5

Now : = 4
3a+b= - 5 =
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*(a+b#
Za = -6#


