
TOPIC: HIGHER ORDER DERIVATIVES
Higher Order Derivatives

◆ Higher order derivatives are just ____________ differentiation.

EXAMPLE Find the fourth derivative of the function.

 For example, to find the second derivative of a function, take the derivative twice! 
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◆ Notations for higher order (𝑛𝑛𝑡𝑡ℎ) derivatives:              ,               ,           ,  
 

𝑓𝑓(𝑥𝑥) = 𝑥𝑥3 − 𝑥𝑥2 + 5𝑥𝑥 − 7 

𝑓𝑓′(𝑥𝑥) = 3𝑥𝑥2 − 2𝑥𝑥 + 5 

𝑓𝑓   (𝑥𝑥) = ___________ 

 

𝑓𝑓(𝑛𝑛)(𝑥𝑥) 
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𝑑𝑑𝑥𝑥𝑛𝑛 

𝑑𝑑𝑛𝑛𝑦𝑦
𝑑𝑑𝑥𝑥𝑛𝑛 𝐷𝐷𝑥𝑥

𝑛𝑛𝑓𝑓(𝑥𝑥) 

1st derivative 

___ derivative   

___ derivative  

___ derivative  
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◆ Notations for higher order (     ) derivatives:
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EXAMPLE Find           .
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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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EXAMPLE Find the derivative of each function using the power rule. 

 
The Power Rule: Negative & Rational Exponents 

◆ Recall: The power rule works for ANY power function, including those with negative or rational exponents. 

● Hint: You may need to _________ a fcn as a power fcn before taking the derivative. 
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𝑑𝑑
𝑑𝑑𝑑𝑑 𝑑𝑑𝑛𝑛 = 𝑛𝑛 ⋅ 𝑑𝑑𝑛𝑛−1 

Recall 

𝑓𝑓ሺ𝑑𝑑ሻ = 𝑑𝑑−3  𝑓𝑓ሺ𝑑𝑑ሻ = 1
𝑑𝑑 𝑓𝑓ሺ𝑑𝑑ሻ = 𝑑𝑑 𝑓𝑓ሺ𝑑𝑑ሻ = ξ𝑑𝑑3  3 2ൗ  

ሺ𝑨𝑨ሻ ሺ𝑪𝑪ሻ  ሺ𝑩𝑩ሻ  ሺ𝑫𝑫ሻ  
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