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                         Limits of Functions- HW Problems 

 

1.   Prove the following limits from the 𝛿, 𝜖  definition of       

lim
𝑥→𝑝

𝑓(𝑥) = 𝑞. 

a.   lim
𝑥→2

(3𝑥 − 4) = 2 

b.   lim
𝑥→4

(𝑥2 − 2𝑥) = 8 

c.    lim
𝑥→5

(
𝑥2−25

𝑥−5
) = 10 

d.    lim
𝑥→2

(𝑥3) = 8 

e.    lim
𝑥→

1

2

1

𝑥
= 2 

f.    lim
𝑥→0

(√𝑥
3

) = 0 

g.     lim
(𝑥,𝑦)→(0,0)

(𝑥2 − 2𝑦2 + 1) = 1 

 

 

2.   Prove (hint: use the squeeze theorem): 

a.     lim
𝑥→0

(𝑥𝑐𝑜𝑠(
1

𝑥
)) = 0 

b.     lim
𝑥→0

(𝑥𝑡𝑎𝑛−1(𝑥)) = 0 

 

3.   Assume lim
𝑥→𝑎

𝑓(𝑥) = 𝐿.  If 𝑓(𝑥) ≥ 𝑘,  prove that L≥ 𝑘.   (Hint:  

assume that 𝐿 < 𝑘 and use a 𝛿, 𝜖 argument to get a contradiction). 
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4.  Using a 𝛿, 𝜖  argument prove that lim
𝑥→4

(√𝑥) = 2. 

     Hint:  √𝑥 − √𝑎 = [√𝑥 − √𝑎][(√𝑥 + √𝑎)/(√𝑥 + √𝑎)] 

                                 = (𝑥 − 𝑎)/(√𝑥 + √𝑎),     where 𝑎 = 4. 

 


