
Subject for this video: Computing 𝒇′(𝒙) for 
𝟏

𝒙
 and √𝒙 type functions 

 

Reading: 

• General: Section 2.4 The Derivative 

• More specifically: middle of p. 138 – middle of p. 140, Examples 6,7 

Homework: 

Computing 𝒇′(𝒙) for 
𝟏

𝒙
 and √𝒙 type functions (2.4#35,37) 

 

  



Recall the Definition of the Derivative, introduced in Section 2.4 and discussed in the previous 

video: 

 

Definition of the  Derivative 

Symbol: 𝑓′(𝑥) 

Spoken:  𝑓  prime of  𝑥 

Also spoken: the derivative of  𝑓  of  𝑥 

Meaning: the function 𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

Used For: When an actual number 𝑥 = 𝑎 is substituted into the derivative function 𝑓′(𝑥), the 

resulting number 𝑓′(𝑎) can be interpreted as 

• the slope of the line tangent to the graph of 𝑓(𝑥) at 𝑥 = 𝑎 

• the slope of the the graph of 𝑓(𝑥) at 𝑥 = 𝑎 

• the instantaneous rate of change of 𝑓(𝑥) at 𝑥 = 𝑎 

• If 𝑓(𝑥) is a position function for a moving object, the number 𝑓′(𝑎) is the velocity of the 

object at time 𝑥 = 𝑎. 

  



And recall the outline of a process for computing the derivative: 

 

Four Step Process for finding 𝒇′(𝒙) using the Definition of the Derivative 

Present the goal: to find 𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

Get parts: 

Step 1: Find the expression  𝑓(𝑥 + ℎ) 

Step 2: Find the expression  𝑓(𝑥 + ℎ) − 𝑓(𝑥) 

Step 3: Find the expression  
𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 

Find the limit:  

Step 4: Build the expression 𝑓′(𝑥) = lim
ℎ→0

𝑓(𝑥+ℎ)−𝑓(𝑥)

ℎ
 and compute the limit. 

Explain clearly: 

• Point out limits that are indeterminate forms.  

• If cancellation is done, explain clearly why it is justified. 

. 

  



[Example 1] (similar to Exercise 2.4#35) Let 𝑓(𝑥) = 7 +
13

𝑥
 

(A) Find 𝑓′(𝑥) using the Definition of the Derivative. 

(B) Find 𝑓(1)  and  𝑓′(1). 

(C) Find 𝑓(2)  and  𝑓′(2). 

(D) Find 𝑓 (
1

2
)  and  𝑓′ (

1

2
). 

(E) Find 𝑓(−2)  and  𝑓′(−2). 

(F) Illustrate your results from (B),(C),(D),(E) using a given graph of 𝑓(𝑥). 

 

  













 

 

 

[End of Example 1]  



[Example 2] (similar to Exercise 2.4#37) Let 𝑓(𝑥) = 7 + 13√𝑥 

(A) Find 𝑓′(𝑥) using the Definition of the Derivative. 

(B) Find 𝑓(1)  and  𝑓′(1). 

(C) Find 𝑓(4)  and  𝑓′(4). 

(D) Find 𝑓 (
1

4
)  and  𝑓′ (

1

4
). 

(E) Find 𝑓(0)  and  𝑓′(0). 

(F) Illustrate your results from (B),(C),(D),(E) using a given graph of 𝑓(𝑥). 

 

  









 

 

 

[End of Example 2] 

End of Video 


