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The Product and Quotient Rules with Exponential 

Functions 
 

Learning Objectives 

● Use product and quotient rules to find the derivative of exponential functions with base 

e 

● Use product and quotient rules to find the derivative of exponential functions with any 

base 

 

 

Use product and quotient rules to find the derivative of exponential functions with base e 

1. Find the derivative of 𝐹(𝑥) = 𝑥𝑒𝑥 

 

 

 

 

 

2. Find the derivative of 𝐺(𝑥) =
𝑥2

𝑒𝑥. 
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Use product and quotient rules to find the derivative of exponential functions with any base 

3. Find the derivative of ℎ(𝑥) = (𝑥2 − 4)2𝑥. 

 

 

4. Find the derivative of 𝐻(𝑥) =
3𝑥−1

4𝑥+𝑥
.  Do not simplify. 
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ANSWER KEY 

 

1. 𝐹′(𝑥) = (𝑥 + 1)𝑒𝑥 

2. 𝐺′(𝑥) =
2𝑥−𝑥2

𝑒𝑥  

3. ℎ′(𝑥) = 2𝑥(ln 2 ∙ 𝑥2 + 2𝑥 − 4 ln 2)  

4. 𝐻′(𝑥) =
3𝑥(ln 3)(4𝑥+𝑥)−(4𝑥(ln 4)+1)(3𝑥−1)

(4𝑥+𝑥)2   


