Section 2.2:  Instantaneous Rates of Change
In the previous section, we were mostly concerned with how something changes over time looking at things like Average Rate of Change and Percentage Change.  We are now interested in the Instantaneous Rate of Change.

Instantaneous Rate of Change: The Instantaneous Rate of Change is the slope of a curve at that point.  This is also the slope of the Tangent Line at that point.

Tangent Line:  The tangent line at a point is a line that hits the graph at only one point.  In other words it lies completely on one side of the graph near the point of tangency.  (exception:  inflection points).

Example 1:  Drawing tangent lines
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Draw a tangent line at the points A, B, and C indicated on the graph above.

Example 2:  Rates of Change
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Draw a tangent line at the indicated points on the graph above.  For each Determine if the Instantaneous Rate of Change is Positive, Negative, or Zero.

A:

B:

C:

D:

Straight Lines:  For linear functions 
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, the tangent line is the line itself and the instantaneous rate of change is always m
Example3:  Predictions for the US resident population from 2001 through 2050 can be approximated by 
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 million people.  What is the instantaneous rate of change in the population in 2020?  In 2040?

Example 4:  Using Graphs to estimate Instantaneous Rates of Change
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The population of a town in Utah is represented in the graph above, where x is years after 2000, and y is thousands of people.  Use the graph to estimate the instantaneous rate of change in 2002.
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