
Homework 2 

 

1. lim
𝑥→0

 
𝑠𝑖𝑛 𝑥

5𝑥
= lim

𝑥→0
 [

1

5
×

𝑠𝑖𝑛 𝑥

𝑥
] =

1

5
× 1 =

1

5
 

2. 𝑓(𝑥) =
3𝑥+4

𝑥2−16
=

3𝑥+4

(𝑥+4)(𝑥−4)
 

lim
𝑥→4−

 
3𝑥+4

(𝑥+4)(𝑥−4)
= −∞ lim

𝑥→4+
 

3𝑥+4

(𝑥+4)(𝑥−4)
= ∞  

Therefore, 𝑥 = 4 is a vertical asymptote. 

lim
𝑥→−4−

 
3𝑥+4

(𝑥+4)(𝑥−4)
= −∞ lim

𝑥→−4+
 

3𝑥+4

(𝑥+4)(𝑥−4)
= ∞  

Therefore, 𝑥 = −4 is a vertical asymptote. 

 

3. 𝑓′(𝑥) = lim
∆𝑥→0

 
𝑓(𝑥+∆𝑥)−𝑓(𝑥)

∆𝑥
= lim

∆𝑥→0
 

1

𝑥+∆𝑥−1
 − 

1

𝑥−1

∆𝑥
= lim

∆𝑥→0
 

(𝑥−1)−(𝑥+∆𝑥−1)

∆𝑥(𝑥+∆𝑥−1)(𝑥−1)
 

= lim
∆𝑥→0

 
−∆𝑥

∆𝑥(𝑥 + ∆𝑥 − 1)(𝑥 − 1)
= lim

∆𝑥→0
 

−1

(𝑥 + ∆𝑥 − 1)(𝑥 − 1)
= −

1

(𝑥 − 1)2
 

 

 

 


