
TOPIC: THE CHAIN RULE
Intro to the Chain Rule

◆ To differentiate a composite function                start from the outside and work your way inside.

EXAMPLE Find           using the chain rule.

RULES OF DIFFERENTIATION

Name Rule ExampleExample

Chain
Example

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,
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𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 
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Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

▶ 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

 Alternate notation: If                 and                                            .

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ), start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ     ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 



TOPIC: THE CHAIN RULE

PRACTICE Find the derivative of the function.

  

EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 
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       PRACTICE Find the derivative of the function.  

𝑦𝑦 = 2 − 3𝑡𝑡
4𝑡𝑡2 + 7  

𝑓𝑓(𝑥𝑥) = 2𝑥𝑥 − 1
𝑥𝑥3 + 2 

𝑔𝑔(𝑦𝑦) = 5𝑦𝑦2 + 2𝑦𝑦 − 1
𝑦𝑦2 − 2  

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 
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𝑓𝑓ሺ𝑡𝑡ሻ = secሺ4𝑡𝑡 + 5ሻ 
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𝑔𝑔(𝑦𝑦) = 5𝑦𝑦2 + 2𝑦𝑦 − 1
𝑦𝑦2 − 2  

(𝑨𝑨) 

(𝑩𝑩) 

(𝑪𝑪) 
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TOPIC: THE CHAIN RULE
The Chain Rule for 3+ Functions

◆ Recall: Use the chain rule from the outside to inside. You may need to use this rule multiple times.

EXAMPLE Find           using the chain rule.

▶  When given trig functions with powers (e.g.          ), rewrite power on the _________:

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
Intro to the Chain Rule 

◆ To differentiate a composite function 𝑓𝑓ሺ𝑔𝑔ሺ𝑥𝑥ሻሻ, start from the outside and work your way inside. 

 
● Alternate notation: If 𝑦𝑦 = 𝑓𝑓ሺ𝑢𝑢ሻ and 𝑢𝑢 = 𝑔𝑔ሺ𝑥𝑥ሻ,

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

RULES OF DIFFERENTIATION 

Name Rule Example 

Chain 
𝑑𝑑

𝑑𝑑𝑥𝑥 [𝒇𝒇(𝒈𝒈ሺ𝒙𝒙ሻ)] = ______ሺ___________ሻ  ⋅ _______ 
𝑑𝑑

𝑑𝑑𝑥𝑥 ሺ4𝑥𝑥 + 5ሻ3 = ____ሺ___________ሻ            ⋅ ____ 

 

BIZ REG 

𝑑𝑑𝑦𝑦
𝑑𝑑𝑥𝑥 = 𝑑𝑑𝑦𝑦

𝑑𝑑𝑢𝑢 ∙ 𝑑𝑑𝑢𝑢
𝑑𝑑𝑥𝑥 

𝑓𝑓ሺ𝑥𝑥ሻ = 2ሺ3𝑥𝑥2 − 𝑥𝑥ሻ4 

EXAMPLE Find 𝑓𝑓′ሺ𝑥𝑥ሻ using the chain rule. 

 
The Chain Rule for 3+ Functions 

◆ Recall: Use the chain rule from the outside to inside. You may need to use this rule multiple times.  

● When given trig functions with powers (e.g. sin𝑛𝑛 𝑥𝑥), rewrite power on the __________: ሺsin 𝑥𝑥ሻ___ 
 
  
  

 

𝑑𝑑
𝑑𝑑𝑥𝑥 ൣ𝑓𝑓൫𝑔𝑔ሺ𝑥𝑥ሻ൯൧ = 𝑓𝑓′൫𝑔𝑔ሺ𝑥𝑥ሻ൯ ⋅ 𝑔𝑔′ሺ𝑥𝑥ሻ 

Recall 

𝑓𝑓ሺ𝑥𝑥ሻ = sin4ሺ3𝑥𝑥2ሻ 
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TOPIC: THE CHAIN RULE

PRACTICE Find the derivative of the function.

EXAMPLE Find the derivative.

  

EXAMPLE Find the derivative of each function. 

The Power Rule 

◆ To find the derivative of ANY power fcn 𝑓𝑓(𝑥𝑥) = 𝑥𝑥𝑛𝑛, multiply by original exponent, then decrease exponent by ___. 
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𝑓𝑓ሺ𝑥𝑥ሻ = sin5ሺ2𝑥𝑥3 + 1ሻ 

𝑦𝑦 = cos3 ሺsec 𝜃𝜃ሻ 

 

       EXAMPLE Find the derivative. 

𝑓𝑓ሺ𝑥𝑥ሻ = tanሺ3 − sin 2𝑥𝑥ሻ 

ሺ𝑨𝑨ሻ 

ሺ𝑩𝑩ሻ 
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