
Homework 3  

 

1. Find the derivative by the limit process. 

𝑓(𝑥) = √𝑥 + 4 

 

2. Find the derivative of the function. 

(a) 

𝑓(𝑥) = 𝑥2 −
4

𝑥3
 

(b) 

𝑓(𝑥) =
1

𝑥
− 12sec 𝑥 

(c) 

𝑓(𝑥) = −2√3𝑥2 + 7 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sol： 

1. 

𝑓′(𝑥) = lim
∆𝑥→0

𝑓(𝑥 + ∆𝑥) − 𝑓(𝑥)

∆𝑥
  

 = lim
∆𝑥→0

√𝑥 + ∆𝑥 + 4 − √𝑥 + 4

∆𝑥
 ∙ (

√𝑥 + ∆𝑥 + 4 + √𝑥 + 4

√𝑥 + ∆𝑥 + 4 + √𝑥 + 4
) 

 = lim
∆𝑥→0

(𝑥 + ∆𝑥 + 4) − (𝑥 + 4)

∆𝑥[√𝑥 + ∆𝑥 + 4 + √𝑥 + 4]
 

 = lim
∆𝑥→0

1

√𝑥 + ∆𝑥 + 4 + √𝑥 + 4
 

 =
1

√𝑥 + 4 + √𝑥 + 4
 

 =
1

2√𝑥 + 4
 

 

2. 

(a) 

𝑓(𝑥) = 𝑥2 −
4

𝑥3
= 𝑥2 − 4𝑥−3 

𝑓′(𝑥) = 2𝑥 + 12𝑥−4 = 2𝑥 +
12

𝑥4
 

 

(b) 

𝑓(𝑥) =
1

𝑥
− 12 sec 𝑥 = 𝑥−1 − 12 sec 𝑥 

𝑓′(𝑥) = −𝑥−2 − 12 sec 𝑥 tan 𝑥 

 =
−1

𝑥2
− 12 sec 𝑥 tan 𝑥 

 

 

(c) 

𝑓(𝑥) = −2√3𝑥2 + 7 

𝑓′(𝑥) = −2(3𝑥2 + 7)
1
2 

= (−2) (
1

2
) (3𝑥2 + 7)−

1
2(6𝑥) 

= −
6𝑥

√3𝑥2 + 7
 


