5 Lesson 5

5.1 Secant and Tangent Lines

Definition: A secant line of a function f(z) is a line that passes through two distinct points

of f(x).

Definition: The tangent line to a function f(x) at the point z = ¢ is the line that touches
the graph of f(x) at the point (¢, f(c)). We can think of this as taking the slope of the graph
at the point (¢, f(c)) and extending it into a line with the same slope.
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Note: The slope of the tangent line to f(x) at x = ¢ is the slope of the graph of f(x) at the
point (¢, £(c))

5.2 Finding the Slope of the Tangent Line Using Slopes of Secant

Lines
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What is the slope of the secant line in the above picture?
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Take the limit as h — 0 to get the slope of the tangent line in the above picture.
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5.3 The Derivative

Definition: The derivative of a function f(x) at the point x is the slope of the tangent line
to f(x) at the point z. We write

f'(z) = lim

h—0

flx+h)— fx)
- :

Notation: If y = f(z), then we can also write i = f'(z) = % = 4 f(z).

Geometric Interpretation: The slope of the tangent line to f(x) at the point x = ¢
is equal to the derivative of f(x) at the point x = ¢, i.e. f'(c) is the slope of the tangent line

to f(x) at = = c.
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Example 1: Suppose f(z) =z + 5. Find f'(z).
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Example 2: Suppose f(z) = 3z? + 1. Find f'(z).
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Example 3: Find the equation of the tangent line to the graph of f(x) = 3z° + 1 at
the point x = 2.
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Example 4: The derivative of a function f(x) is found by computing
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