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Calculus H          Name _______________ 
Ch. 2.3 Limits 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluate the following limits. 

 

3
lim ( )
x

f x
→

, where f(x) = 3x – 7      
2

lim ( )
x

f x
→−

, where f(x) = 6 
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Use the limit laws to compute each limit.  

 

1.  Suppose 
2 2 2

lim ( ) 4, lim ( ) 5, and lim ( ) 8.
x x x

f x g x h x
→ → →

= = =   

 

 

a.  
2

( ) ( )
lim

( )x

f x g x

h x→

−
                      b. ( ) ( ) ( )( )

2
lim 6 (
x

f x g x h x
→

+                    c.  ( )( )
3

2
lim
x

g x
→

 

 

 

 

 

 

2.  Suppose lim ( ) 3
x a

f x
→

= − , lim ( ) 0
x a

g x
→

= , and lim ( ) 8
x a

h x
→

=  

 

a.  lim ( ) ( )
x a

f x h x
→

+    b.   
2

lim ( )
x a

f x
→

   c.  3lim ( )
x a

h x
→

   d.    
( )

lim
( )x a

f x

g x→

 

 

 

 

 

 

 
 

 

 

Evaluate 
2

32

3 4
lim

5 36x

x x

x→

−

−
      Evaluate 

3

2

2 9 3 1
lim

4 1x

x x

x→

+ + −

+
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Evaluate the following limits 

 

1.  
0

3
lim

16 3 4h h→ + +
     2.   

2
lim 15
x→

    3.  
2

5
lim

4 3x

x

x→−

−

+
  

 

 

 

 

 

 

 

4.  4

1
lim( 2 5)
x

x
→

− +     5.  
3 2

2

2 1
lim

5 3x

x x

x→−

+ −

−
   6.  

1

1 1
lim( ) ( )

1x

x x
g g x

x→

+ 
= 

=
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Let 
5 15 if 4

( )
6 1 if 4

x x
f x

x x

− 
= 

+ 
                  

Find the values of 
44 4

lim ( ), lim ( ), lim ( )
xx x

f x f x f x
− + →→ →

, or state that they do not exist. 
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Evaluate the following. 

 

1.  Let 
2 4 if 1

( )
1 if 1

x x
f x

x x

− + 
= 

− 
                  

Find the values of 
11 1

lim ( ), lim ( ), lim ( )
xx x

f x f x f x
− + →→ →

, or state that they do not exist. 

 

 

 

 

 

 

 

 

 

 

 

 

Why “Indeterminate”? 

Show that each of the following limits results in the indeterminate form 
0

0
.  Then find the limit. 

 

1) lim
𝑥→−3

𝑥2−9

𝑥+3
 

                                                                                                       

 

 

 

 

 

 

2) lim
𝑥→2

𝑥2−4

(𝑥−2)2
 

 

 

 

 

 

 

 

 

3) lim
𝑥→1

(𝑥−1)2

𝑥−1
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Techniques for Computing Limits (Algebraically) 

 

Factor and Cancel Common Factors 

 

 
2

22

6 8
lim

4x

x x

x→

− +

−
 

 
 
 
 
 
 
 
 
 
 
Use Conjugates 

 

1

1
lim

1x

x

x→

−

−
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Identify Domain to Determine Which Limits May Exist; Then Use appropriate Techniques 

 

 

 
3 26 8

( )
2

x x x
f x

x

− +
=

−
                  

Find the values of 
22 2

lim ( ), lim ( ), lim ( )
xx x

f x f x f x
− + →→ →

, or state that they do not exist. 
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Analyze the Function Numerically 

 

Slope of a line tangent to ( ) 2xf x = .   

Estimate the slope of the line tangent to the graph of ( ) 2xf x =  at the point (0,1). 

 

 

 

 

 

 

 

 

 

 

 

Find the following limits 

 

1.  
2

8
lim

3

2 −

−

→ x

x

x
       2.  

9

6
lim

2

2

3 −

−+

−→ x

xx

x
 

 

 

 

 

 

 

 

 

 

 

3.  
4

35
lim

4 −

−+

→ x

x

x
       4.  

5

564
lim

23

5 −

+−−

→ x

xxx

x
 

         (think synthetic division) 
 

 

 

 

 

 

 

 

5.  
4

3
lim

21 +

−

→ x

x

x
       6.  

( )
x

x

x

164
lim

2

0

−+

→
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7.  




−


=

−→ 0

0
)()(lim

1 xx

xx
xgxg

x if

if
  for     8.  





−−

−+
=

→ 12

12
)()(lim

2

0 xx

xx
xgxg

x if

if
  for  

 

 

 

 

 

 

 

9.  




−

−
=

→ 02

08
)()(lim

3

5 xx

xx
xfxf

x if

if
  for    10.  

4

1 1

4lim
4x

x

x→−

+

+
  

   
 
 
 
 
 

Some Trig Limits 

 

 

 ( )
0

limsin
x

x
→

=      ( )
0

limcos
x

x
→

=  

 

 

 

 

 

1. ( )
0

lim cos
x

x x
→

                                                              2. 
( )

( )20

cos 1
lim

cos 1x

x

x→

−

−
 

 

 

 

 

 

 

 

 

 

 

3.  
( )

2

0

sin
lim

1 cosx

x

x→ −
       4.  

( )0

1 cos 2
lim

sinx

x

x→

−
 

 
 
 
 

 


