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--to be able to find the slope of the tangent line to a curve at a 
specified point.

Calculus grew out of four major problems that European 
mathematicians were working on during the 17th century:

1)  The tangent line problem
2)  The velocity and acceleration problem
3)  The maximum and minimum problem
4)  The area problem

Each of these problems is related to limits.
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Identifying a tangent line:

In your calculator, graph the function 

f(x) = 2x3 - 4x2 + 3x - 5

On the same screen graph y = x - 5, y = 2x - 5, and y = 3x - 5.  Which of 
these lines, if any, appears to be tangent to the graph of f(x) at the 
point (0, -5)?

Therefore, what is your hypothesis about the slope of the line tangent
to the graph of f(x) = 2x3 - 4x2 + 3x - 5 at the point (0, -5)?
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The problem of finding a tangent line to a curve at point P comes down 
to the problem of determining the slope of the tangent at that point.

We can approximate the slope of the tangent by finding the slope of a 
secant line, using point P and another point extremely close to point P.

In this way, we are finding the limit of the slope as the second point 
that we choose moves closer and closer to P.
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Example:

a) Find the slope of a tangent to the graph 
f(x) = x2 + 1

at the point where x = -1.

b)  Write the equation of the tangent line at that point.
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Limit Definition of Derivative

Lim       f(x+h) - f(x)  = slope of tangent line to f(x) at point where x = 0.
h     0           h

Therefore, this formula is referred to as the limit definition of 
derivative, and it can be used to find the derivative of a function
at a given point (x-value).

Use the limit definition of derivative to find the derivative (slope of 
the tangent line) to f(x) = 2x2 - 5x at the point where x = 3.
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Lim      cos(x+h) - cos x
h     0             h

is equivalent to the derivative of _________.
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HW--text--p. 104 #5, 7, 9, 25, 26, 27
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