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1. Evaluate the limit, if it exists. 

(a) ( )
1

2 33
8

lim 1 2 6
x

x x x
→

 
+ − + 

 
; 

(b) 
3

2 41

1 3lim
1 4 3x

x
x x→

+ 
 + + 

; 

(c) 216

4lim
16x

x
x x→

−
−

; 

(d) 
0

1 1lim
1x xx x→

 − + 
; 

(e) 4

0

2lim cos
x

x
x→

 
 
 

; 

(f) 
0

1 1lim
x x x−→

 
−  

 
; 

(g) 
( )2

1

sin 2
lim

1x

x x
x→−

− −

+
; 

(h) ( )
0

sin sin
lim
x

x
x→

. 

 
2. Suppose that ( )f x  is an even function. Does knowing that 

2
lim ( ) 7
x

f x
−→

=  tell you 

anything about 
2

lim ( )
x

f x
−→−

or 
2

lim ( )
x

f x
+→−

? Give reasons for your answer. 

 
 

3. Find the following limits 

(a) 
( )

1 40
3 3

1 1lim
1x xx

+→

 
 −  − 

  

and 
( )

1 40
3 3

1 1lim
1x xx

−→

 
 −  − 

; 

(b) 
2

0

4 5 5lim
h

h h
h+→

+ + − ; 

(c) ( )
0

lim 2 cot
θ

θ
→

− . 
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4. Use the ε δ− definition of limit to show that: 
(a) ( )

1
lim 5 3 2
x

x
→

− = ; 

(b) 
1

1lim 1
x x→

= ; 

(c) 
2

3

9lim 6
3x

x
x→−

−
= −

+
. 

 
5. Evaluate the following limits. 

(a) 3 1lim 3
x

x x
x→∞

− −  

(b) 3 1lim 3
x

x x
x→−∞

− −  

(c) 
2

2

5 8 3lim
3 1x

x x
x→∞

+ −
+

 

(d) 3

11 3lim
2 1x

x
x→∞

+
−

 

(e) 
2 7lim

1x

x x
x→−∞

−
+

 

(f) 

2
13

2
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lim
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x

x x

x x

−

→∞

+

+
 

(g) 
22 1lim

3 5x

x
x→∞

+
−

 

(h) sin 2lim
sinx

x x x
x x→∞

+ +
+

 

6. For what value of k  is ( )f x  continuous at every x  where ( )
2 1,     3

2 ,        3
x x

f x
kx x

 − <
= 

≥
 ? 

7. Given ( )

21 ,       0 1
1,              1 2
3 ,        2

x x
f x x

x x

 + ≤ <
= ≤ <
 − ≥

, consider the following statements: 

I. 
0

lim ( )
x

f x
→

 exists. 

II. 
1

lim ( )
x

f x
→

 exists. 

III. 
2

lim ( )
x

f x
→

 exists. 

IV. ( )f x  is continuous at 1x = . 
V. ( )f x  is continuous at 2x = . 

 
Which of the following statements is true?  Briefly explain. 

(a) Only one of the above statements is correct. 
(b) Only two of the above statements are correct. 
(c) Only three of the above statements are correct. 
(d) Only four of the above statements are correct. 
(e) All of the above statements are correct. 

 
-End- 
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