
Subject for this video: 

 

Product Rule then Chain Rule 

 

Reading: 

• General: Section 3.4: The Chain Rule 

• More Specifically: There is no discussion of this kind of problem in Section 3.4, and no 

similar examples. 

 

Homework: 

H52: Product Rule then Chain Rule (3.4#47,79) 

  



Derivative Rules from Section 2.5 Basic Differentiation Properties 

The Constant Function Rule: 
𝑑

𝑑𝑥
𝑐 = 0 

The Power Rule: 
𝑑

𝑑𝑥
𝑥
𝑛
= 𝑛𝑥

𝑛−1 

The Sum and Constant Multiple Rule: 
𝑑

𝑑𝑥
(𝑎𝑓(𝑥) + 𝑏𝑔(𝑥)) = 𝑎

𝑑

𝑑𝑥
𝑓(𝑥) + 𝑏

𝑑

𝑑𝑥
𝑔(𝑥) 

 

Derivative Rules from Section 3.2 Derivatives of Exponential and Logarithmic Functions 

Exponential Function Rule #1: 
𝑑

𝑑𝑥
𝑒
(𝑥)

= 𝑒
(𝑥) 

Exponential Function Rule #2: 
𝑑

𝑑𝑥
𝑒
(𝑘𝑥)

= 𝑘𝑒
(𝑘𝑥) 

Exponential Function Rule #3: 
𝑑

𝑑𝑥
𝑏
(𝑥)

= 𝑏
(𝑥)

⋅ ln(𝑏) 

Logarithmic Function Rule #1: 
𝑑

𝑑𝑥
ln(𝑥) =

1

𝑥
 

Logarithmic Function Rule #2: 
𝑑

𝑑𝑥
log𝑏(𝑥) =

1

𝑥 ln(𝑏)
 



Derivative Rules from Section 3.3 Derivatives of Products and Quotients 

The Product Rule: 
𝑑

𝑑𝑥
𝑔(𝑥) ⋅ ℎ(𝑥) = 𝑔

′(𝑥) ⋅ ℎ(𝑥) + 𝑔(𝑥) ⋅ ℎ
′(𝑥) 

The Quotient Rule: 
𝑑

𝑑𝑥
(

𝑡𝑜𝑝(𝑥)

𝑏𝑜𝑡𝑡𝑜𝑚(𝑥)
) =

𝑡𝑜𝑝
′(𝑥)𝑏𝑜𝑡𝑡𝑜𝑚(𝑥) − 𝑡𝑜𝑝(𝑥)𝑏𝑜𝑡𝑡𝑜𝑚

′(𝑥)

(𝑏𝑜𝑡𝑡𝑜𝑚(𝑥))
2

 

. 

Derivative Rule from Section 3.4 The Chain Rule 

The Chain Rule: 
𝑑

𝑑𝑥
𝑜𝑢𝑡𝑒𝑟(𝑖𝑛𝑛𝑒𝑟(𝑥)) = 𝑜𝑢𝑡𝑒𝑟

′
(𝑖𝑛𝑛𝑒𝑟(𝑥)) ⋅ 𝑖𝑛𝑛𝑒𝑟

′(𝑥) 

. 

 

  



[Example 1] (similar to 3.4#47) Let 𝑓(𝑥) = 7𝑥𝑒
(𝑥

2
−5) 

Find 𝑓′(𝑥) 

 

 

  



[Example 2] (similar to 3.4#79) Find  
𝑑

𝑑𝑥
[2𝑥

2(𝑥
3
− 3)

4] 

 

 

  


