
Section 1.8 Higher Order Derivatives 
 
Notation for higher order derivatives 
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Example 1: Find the fourth derivative of 𝑦 = 𝑥* − 3𝑥& + 𝑥. 
 
 
 
 
 
 
Example 2: For the following, find the third derivative. 
a. 𝑓(𝑥) = −2𝑥* − 2 
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c. 𝑓(𝑥) = √𝑥 
 
 
 
 
 
 
d. 𝑓(𝑥) = ,

)%
 

 
 
 
 
 
 
  



Example 3: For the following, find '
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a. 𝑦 = (𝑥- + 5). 
 
 
 
 
 
 
 
 
 
b. 𝑦 = -)/+
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Velocity and Acceleration 
A function’s derivative represents an instantaneous rate of change.  When the function relates distance 
traveled to time, the instantaneous rate of change is called speed or velocity. 
 
The velocity of an object that is 𝑠(𝑡)units from a starting point at time t is given by 
𝑉𝑒𝑙𝑜𝑐𝑖𝑡𝑦 = 𝑣(𝑡) = 𝑠′(𝑡). 
 
The rate at which velocity changes is called acceleration. 
𝐴𝑐𝑐𝑒𝑙𝑒𝑟𝑎𝑡𝑖𝑜𝑛 = 𝑎(𝑡) = 𝑣1(𝑡) = 𝑠′′(𝑡) 
 
Example 4: If a stone is dropped from a cliff, the distance it falls in t seconds is approximately 
𝑠(𝑡) = 4.9𝑡- where 𝑠(𝑡) is in meters. 
a. Find how far the stone has traveled 5 seconds after being dropped. 
 
 
 
b. Find how fast it is traveling 5 seconds after being dropped. 
 
 
 
c.  Find its acceleration after it has been falling for 5 seconds. 
 
 
 
  



Example 5: The number of Apple iPads sold per year, in millions, t years after 2010, can be approximated by 
𝑁(𝑡) = 0.106𝑡& − 1.452𝑡$ + 5.659𝑡- + 1.946𝑡 + 20.714 

Find 𝑁(7), 𝑁′(7), and 𝑁11(7), and explain what these values represent. 
 
a. 𝑁(7) 
 
In   , Apple sold approximately      million iPads 
 
b. 𝑁′(7) 
 
 
 
In   , Apple’s yearly sales of iPads were     at the rate of about       
million units per year. 
 
c. 𝑁11(7) 
 
 
In   , the rate of change is, itself, changing at a rate of     million units/year2. 
Since the change in the rate of change is    , sales are      
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