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Derivatives represent instantaneous rates of change of a function with respect to a certain 
variable. 
 
Example 1:  

a)  Find the rate of change of the area of a circle with respect to the radius r. 
 
 b)  Evaluate the rate of change at r = 5.  
 
 
 
 
 
A Moving Object: 
If an object moves along a straight line we can model its movement with a position 
function s(t). 
 
Displacement:  How far away the object is from its starting position. 
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Instantaneous Velocity: (velocity at any given time) 
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• The velocity function is the derivative of the position function.   
• Velocity gives magnitude and direction. 
• Speed is the absolute value of velocity. 
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Acceleration:  
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Example 2:  Particle Motion 
 
A particle moves along a line so that its position at any time 0≥t is given by the 
function 23)( 2 +−= ttts , where s is measured in meters and t is measured in seconds. 
 

a) Find the displacement during the first 5 seconds. 
 
 
 
 
 

b) Find the average velocity during the first 5 seconds. 
 

  
 

 
c)  Find the instantaneous velocity when t = 4. 
 
 
 
 
 
d) Find the acceleration of the particle when t = 4. 

 
 

 
 
e)  At what values of t does the particle change direction? 

 
 
 
 
 
 

f) Where is the particle when s is a minimum? 
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Example 3:  
 A dynamic blast propels a heavy rock straight up with a launch velocity of 160 ft/sec 
(109 mph).  It reaches a height of 216160 tts −=  
 
 

a) How high does the rock go? 
 
 
 
 
 

b) What is the velocity and speed of the rock when it is 256 feet above the ground on 
the way up?  On the way down? 

 
 
 
 
 

c) What is the acceleration of the rock at any time during its flight?   
 
 
 
 
 
 

d) When does the rock hit the ground? 
 
 
 
 
 
 
 
 
 
 
 
Homework ( 3.4) 
 Pages 129 – 133  # 1, 3, 5, 9, 12, 13, 16, 17    


