Section2.4 - 3.2:
Definition of the Derivative




Diagram |

A1)

Diagram 2

A line is drawn
between points P
and Q. That line is
calles the

line
through P and Q.

A line is drawn
through P that
touches fix) in one
and only one point.
that line is called the
line at

Diagram 3

We draw the secant
line through PQ.
However, point Q
starts o move along
the curve fix) towards
P. So the secant line
also moves. As Q gets
real close to P, what is
happening to the
secant line?




Let's try an example. Suppose f(x)=x* . Letustry and find the slope of
the secant line between x = 7 and a value of x closer and closer to 1. Complete
the chart and then answer the questions.
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Why can't you find the tangent line slope between x =17 and x = 1?

Secant lines use how many points?
Tangent lines use how many points?

What is your best quess for the slope of the tangent line at x = 1?




Let's develope a forumla for the slope of the tangent line so that we don't have to

calculate secant line slopes each time.
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Limit Definition of the Derivative:

J'(x) =

When you see "derivative" you think

Notations for derivative:




Differentiate /(x)= x +1using the definition of the derivative. Then find
the slope of the tangent line at (0, 1) and (-1, 2). Do these make sense in
terms of the graph of f(x)?> Write the equation of the tangent and normal

lines at each point.




Definition of the Derivative at a point, x = c.

fl(e)=




Find the slope of the curve f(x)=
of the tangent and normal lines.

X+

at the point x =2. Then write the equation




Set up the following using the limit definitions of the derivative.

f(x)=5x+2 f'(x)

f(x)=x"+4x-L (=D

F=—— ()
x—3

i

f)=—=1'0)

»
x+1

f) =3+ f1()

f(x)=2e"" =5, £'(-1)




Tdentify what each limit represents.

fim Y —Vx |-3(x +Av)' +2(x+ Av) —1-| - [ij' " "’_-x—l]
h=>0 h lim 1 .
Aor—0 &.{.
xr 2 _
lim < —¢ fim [6.1: —9] +27
=1 y— 2 . v+ 3




Remember: A function is not differentiable at ¢ if:




