Handout Example: Average and Instantaneous Velocity
Example: Suppose a baseball is thrown up into the air and its height h feet after time t  seconds is given by 
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a. The average velocity for the time intervals [4, 4.1], [4, 4.01], and [4, 4.0001].

b.
The instantaneous velocity when t = 4 seconds.

Solution part a: Since height is equivalent to position, we replace height variable 
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 with the position variable 
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. That is, our equation becomes 
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. Recall that given a time interval 
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, if s represents the height of the ball (the position) after time 
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, then 
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To find the average velocities for the given intervals, we will use the following calculations:
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Hence,
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Note that the negative average velocities indicate that the ball is falling down instead of going up.










Continued on the next page
Solution part b: The average velocities found in part a indicate the instantaneous velocity at 
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 should be close to -28 ft/sec. We can find the instantaneous velocity exactly by using the fact that the instantaneous velocity at a particular time t is the derivative of the position evaluated at that time. That is, 
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Thus, at 
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Thus, the average velocity evaluates to -28 ft/sec.
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