3.3
A (the?) key “useful idea” of calculus is a rate of change.  Here it is in contexts and definitions that make good, intuitive sense in reality.
	Position s vs. time t:

(Distance along a line, or axis, or track, or road, etc.)

s = f(t)


	Graph y =f(x)
showing points 
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	Any relationship where some y depends on some x:

y =f(x)

	Average velocity over 
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	Slope of secant line
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	Average rate of change over 
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	(Instantaneous) velocity at 
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	Slope of curve at a or
Slope of graph at 
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 or
Slope of tangent line at a 
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	(Instantaneous) rate of change at a
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	Easier notation to manipulate: let 
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	Let 
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	Let 
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We will seek to understand the mysterious wonder that connects this “useful idea” to the “derivative rules” that are fairly far removed from this intuitive sense of reality (even though they are easy to use).
3.4
The first step in solving the mystery is to name this idea and give it notation(s):

Define the derivative of f at a to be 
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Define the derivative of f with respect to x to be 
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Application or Interpretation:

Derivative of position is velocity.
Derivative of 
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 slope of tangent line on graph at 
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Derivative of 
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 the rate of change of u with respect to z at a.
How fast is this car going?  ambiguous – consider multiple answers.
	Time
	Mile marker

	5:00
	30

	5:15
	42

	5:29
	54

	5:30
	55

	5:31
	56

	5:45
	69

	6:00
	80
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