
2.1/2.2 – Limits and Continuity – Extra Limit Practice 

Verify the following limits using 𝜀𝜀’s and 𝛿𝛿’s. 

(1)   
lim
𝑥𝑥→2

(𝑥𝑥2 − 1) = 3 

 

Let 𝜀𝜀 > 0 be given. If |𝑥𝑥 − 2| < 𝛿𝛿 = min �1, 𝜀𝜀
5
� 

|𝑥𝑥2 − 1 − 3| = |𝑥𝑥2 − 4| 
= |𝑥𝑥 − 2||𝑥𝑥 + 2| 

< 𝛿𝛿(5) ≤
𝜀𝜀
5

(5) = 𝜀𝜀 

 
 

(2)  
lim
𝑥𝑥→3

(2𝑥𝑥 + 5) = 11 

 
Let 𝜀𝜀 > 0 be given. If |𝑥𝑥 − 3| < 𝛿𝛿 = 𝜀𝜀

2
 

|2𝑥𝑥 + 5 − 11| = |2𝑥𝑥 − 6| 
= 2|𝑥𝑥 − 3| 

< 2𝛿𝛿 = 2
𝜀𝜀
2

= 𝜀𝜀 

 
 
 

(3)  
lim
𝑥𝑥→−1

(5 − 2𝑥𝑥) = 7 

Let 𝜀𝜀 > 0 be given. If |𝑥𝑥 − (−1)| < 𝛿𝛿 = 𝜀𝜀
2
 

|5 − 2𝑥𝑥 − 7| = |−2𝑥𝑥 − 2| 
= |−2||𝑥𝑥 + 1| 

< 2𝛿𝛿 = 2
𝜀𝜀
2

= 𝜀𝜀 

 
 

(4)  

lim
𝑥𝑥→3

1
𝑥𝑥2

=
1
9

 

 

Let 𝜀𝜀 > 0 be given. If |𝑥𝑥 − 3| < 𝛿𝛿 = min �1, 36𝜀𝜀
7
� 

�
1
𝑥𝑥2

−
1
9
� = �

9 − 𝑥𝑥2

9𝑥𝑥2
� 



=
|3 − 𝑥𝑥||3 + 𝑥𝑥|

9|𝑥𝑥||𝑥𝑥|
 

Since 𝛿𝛿 ≤ 1, 
|𝑥𝑥 − 3| < 1 

−1 < 𝑥𝑥 − 3 < 1 
2 < 𝑥𝑥 < 4 
5 < 𝑥𝑥 < 7 

So 

�
1
𝑥𝑥2

−
1
9
� =

|3 − 𝑥𝑥||3 + 𝑥𝑥|
9|𝑥𝑥||𝑥𝑥|

 

<
𝛿𝛿7

9(2)(2)
 

=
7𝛿𝛿
36

≤
7𝛿𝛿
36

36𝜀𝜀
7

= 𝜀𝜀 

 


