
 

 

 

 

 

 

 

 

Chapter 3 
Differentiation Rules 
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Differentiation Rules:  

𝑑

𝑑𝑥
(𝑐) = 0 

𝑑

𝑑𝑥
[𝑐 𝑓(𝑥)] = 𝑐

𝑑

𝑑𝑥
 𝑓(𝑥) 

𝑑

𝑑𝑥
(𝑥) = 1 

𝑑

𝑑𝑥
[𝑓(𝑥) ± 𝑔(𝑥)] =

𝑑

𝑑𝑥
 𝑓(𝑥) ±

𝑑

𝑑𝑥
 𝑔(𝑥) 

𝑑

𝑑𝑥
(𝑥𝑛) = 𝑛 𝑥𝑛−1,    𝑛 ∈ ℝ 

𝑑

𝑑𝑥
(√𝑥) =

1

2√𝑥
 

𝑑

𝑑𝑥
(𝑐𝑥𝑛) = 𝑐 𝑛 𝑥𝑛−1,    𝑛 ∈ ℝ 

𝑑

𝑑𝑥
(√𝑓(𝑥)) =

𝑓′(𝑥)

2√𝑓(𝑥)
 

 

Example:  Find the derivative:  
 

(𝟏)   𝑓(𝑥) = 𝑥6 (𝟐)   𝑦 = 𝑥1000 
 
 
 

(𝟑)   𝑦 = 𝑡4 
(𝟒)   

𝑑

𝑑𝑟
(𝑟3) = 

 
 

(𝟓)   𝑓(𝑥) =
1

𝑥2
 (𝟔)   𝑦 = √𝑥23

 
 

(𝟕)   
𝑑

𝑑𝑥
(−3𝑥4) = (𝟖)   

𝑑

𝑑𝑥
(𝑥√𝑥) = 

 
 
 
 

(𝟗)   
𝑑

𝑑𝑥
(𝑥8 + 12𝑥5 − 4𝑥4 + 10𝑥3 − 6𝑥 + 5) 

             = 

(𝟏𝟎)   
𝑑

𝑑𝑡
(7𝑥5) = 

 

(𝟏𝟏)   
𝑑

𝑑𝑥
(√𝑥) = (𝟏𝟐)   

𝑑

𝑑𝑥
(√6𝑥3 − 4𝑥) = 
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Exponential Functions 
 

Derivatives of Exponential Functions:  

𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥 .  ln 𝑎 

𝑑

𝑑𝑥
(𝑒𝑥) = 𝑒𝑥 

𝑑

𝑑𝑥
(𝑎𝑓(𝑥)) = 𝑎𝑓(𝑥).  𝑓′(𝑥) .  ln 𝑎 

𝑑

𝑑𝑥
(𝑒𝑓(𝑥)) = 𝑒𝑓(𝑥) .  𝑓′(𝑥) 

 

Example:  Find the derivative:  
 

(𝟏)   𝑓(𝑥) = 𝑒𝑥 + 10 (𝟐)   𝑦 = 𝑒𝑥2−3𝑥 
 
 
 

(𝟑)   𝑓(𝑥) = 𝑒7 (𝟒)   𝑦 = 56𝑥4
 

 
 
 

 

 

Example:  If   𝑓(𝑥) = 𝑒𝑥 − 𝑥,  find  𝑓′, 𝑓′′  and  𝑓′′′. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 

 
  



  

Prepared by Dr. Ebraheem Alzahrani, Department of Mathematics, Faculty of Sciences and Arts, Rabigh 

101 Section 3.1:  Derivatives of Polynomials and Exponential Functions 

Sections 3.1. Exercises 

Page 181 

Homework:      Page 181 

Differentiate the function. 
 

  𝟗.    𝑔(𝑥) = 𝑥2(1 − 2𝑥) 
 

𝟏𝟓.     𝑅(𝑎) = (3𝑎 + 1)2 

𝟏𝟔.     ℎ(𝑡) = √𝑡
4

− 4𝑒𝑡 

𝟐𝟐.     𝑦 =
√𝑥 + 𝑥

𝑥2
 

 


