
Section 3.4 Derivative as a Rate of Change 
 

 
 
Recall that the notations 𝑓"(𝑥), 𝑦", ()

(*
  all mean derivative or instantaneous rate of change.  We 

often omit the word instantaneous. 
 
()
(*

 represents instantaneous rate of change of variable y with respect to the variable x. 
 
Example 1: The area of a circle is related to its diameter 𝐴 = -

.
𝐷0.  How fast does the area 

change with respect to the diameter is 10 meters? 
 
 
 
 
 
Motion as Rate of Change: 
Let 𝑠 = 𝑓(𝑡) represent the position of an object on a line as a function of time. 
Velocity   𝑣(𝑡) = 𝑠′ 
Speed   |𝑣(𝑡)| 
Acceleration  𝑎(𝑡) = 𝑣′(𝑡) = 𝑠′′ 
Jerk    𝑗(𝑡) = 𝑎"(𝑡) = 𝑣′′(𝑡) = 𝑠′′′ 
 
Example 2: A dynamite blast blows a heavy rock straight up with a launch velocity of 160 
ft/sec.  It reaches a height of 𝑠 = 160𝑡 − 16𝑡0 feet after t seconds. 
a) Find 𝑣(𝑡), speed, and 𝑎(𝑡). 
b) When does the rock hit the ground again? 
c) How high did it go? 
d) What are the velocity and speed of the rock when it is 256 ft above the ground on the way 
up? On the way down? 
 
  



 
 
 
 
 







 
 
 
 
 


