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Velocity and Limits
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Example 1

     The table below will become a spreadsheet when one double clicks on it.  It gives some data from one of Michael Johnson’s 400 meter races.  Use it to find his average velocity over each 50 meter interval and his average velocity over the entire 400 meters.
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How could his velocity be measured more accurately?
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If 
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 is a function, the average velocity over any time interval 
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 is the slope of the line joining the points on the graph of 
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The instantaneous velocity is the slope of a curve at a given point.

Example 2
The graph below shows the function 
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 which models the height in feet of an object projected upward from the ground, where t measured in seconds.
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The line between the points where 
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 is called the secant line and its slope is the average velocity

of the object on the interval 
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If the points are moved closer and closer and become infinitely close, the secant line becomes the tangent line

at 
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 and its slope is the instantaneous velocity of the object at 
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Example 3

Investigate the limit of the function 
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 as x approaches zero.

The limit is written:  
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Fill in the following table and use it to find the limit.
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Limits

If a function f is defined on an interval around c, except perhaps not at 
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, the limit of the function as x 

approaches c is defined to be a number L (if one exists) such that 
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 is as close to L as we please whenever

x is sufficiently close to c.  The limit is written  
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Properties of limits are listed in section 2.2 of the text.

One-Sided Limits
Left-Hand Limit:  
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 means the limit as x approaches a from the left.

Right-Hand Limit:    
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 means the limit as x approaches a from the right.

Example 4

    The graph of some function is shown below.  Find the left and right hand limits as x approaches 2.

In order for 
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  to exist,  
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Example 5:  Find the following limits    
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    If � EMBED Equation.3  ��� is the position of an object at time t, then the 


average velocity of the object over the interval � EMBED Equation.3  ��� is





� EMBED Equation.3  ���








    If � EMBED Equation.3  ��� is the position of an object at time t, then the 


instantaneous  velocity  at time t is





         � EMBED Equation.3  ���
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