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3.3 Rules for Differentiation 
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Product Rule 
 

Given 𝑓(𝑥) and 𝑔(𝑥), where 𝑓(𝑥) and 𝑔(𝑥) are differentiable functions,  

then 

𝑑

𝑑𝑥
(𝑓(𝑥)𝑔(𝑥)) =                                                                                       

 

 

See Khan’s proof at:  https://youtu.be/L5ErlC0COxI 

 
  

 

Example 1: Given ℎ(𝑥) = (3𝑥 + 4)(2𝑥2 + 5𝑥 − 1), find ℎ′(𝑥). 

 

 

 

 

 

 

 

 
 

Example 2: Given 𝑔(𝑥) = (√𝑥
4

+ 1)(4 − 𝑥2), find 𝑔′(𝑥). 

 

 

 

 

 

 

 

 

 

 

 
 

Example 3: Find the equation of the tangent line for 𝑣(𝑡) = (𝑡2 + 1)(4𝑡3 − 5) at 𝑡 = 1 
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Example 4: Let ℎ(𝑥) = 𝑎(𝑥)𝑤(𝑥) and 𝑞(𝑥) = 3𝑎(𝑥) − 2𝑤(𝑥).  Find ℎ′(1) and 𝑞′(0). 

 

𝑥 𝑎(𝑥) 𝑎′(𝑥) 𝑤(𝑥) 𝑤′(𝑥) 

0 3 −1 2 −7 

1 4 −2 5 
1

2
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example 5: Find 𝑎′′(0) where 𝑎(𝑥) = (4𝑥5 − 7𝑥 + 3)(𝑥2 − 4). 


