Differentiation

Main Idea: Finding the rate of change of one gquantity with

respect to another at a particular instant.



Tangent line
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f(X)

= X
L, IS the tangent line at the point P.

-2/9 -



Secant line
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Slopes of the secant lines and the tangent line

Msec = the slope of the secant line L,,.

Man = the slope of the tangent line L,.

AS h — 0, Mgec — Mign (SINCE L}, — Ly).

In other words,

mtan — 11m msec — llm

f(c+h) — f(c)

h—0 h—0 h
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The definition of a derivative

The derivative of a function f(x) w.r.t. X Is given by

) = lim f(x+h)h— f(x)

A function is differentiable at x=c if the following limit exists

@) = i f(c+h)h— f(c)




Two Interpretations of the derivative

For a differentiable function f(x) and a point P = (c,f(c)):

1. f'(c) = the slope of the tangent line at P.

2. f'(c) = the rate of change of f(x) w.r.t. X when x=c.



Example from last time:

f(x)=10x °

y
A

\\\@“‘/Tangent line
Y at (1,10):

y=20x-10

I = X

f'(x) = 20x
f'(1) = 20-1 = 20 = slope of the tangent line at the point (1,10)  -=-



Example (continued):
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ASh HO, msec — 20: mtan .
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