
Math 110 Fall2 000B asic CalculusI
Class15

Friday Se p te m be r 2 9
The DE R IV A TIV E.

De n̄ition: T he slop e ofa function f(x )ata p ointx = aisalso calledthe de rivative off(x )
atx = a.Thisisde notedby the sym bolsf0(a).

E xam p le : Letf(x )= x 2 ¡ 1.
1.f(2 )=

2 .Use the table below to estim ate the de rivative off(x )= x 2 ¡ 1atx = 2 .

x f(x ) x ¡ 2 f(x )¡ f(2 ) estim ate for de rivative
1

1.5

1.9

1.99

1.999

So,the DE R IV A T IV E off(x )= x 2 ¡ 1atx = 2 isE X A CTLY

The m athe m aticalway ofabbr e viating thislong se nte nce is:

3.T he r e isalso a thirdna m e for slope andderivative : .

So w e denote the de rivative offatx = 2 by .

N ote :
f(x )¡ f(2 )

x ¡ 2 iscalledthe rate ofchange offove r the inte rval ,

while

lim
x ! 2

f(x )¡ f(2 )
x ¡ 2 iscalledthe rate ofchange offat .



Finding the E X A CT slop e (de rivative)off(x )= x 2 ¡ 1atx = 2 .

Ste p 1.Sim p lify the di®e re nce q uotie nt.

f(x )¡ f(2 )
x ¡ 2 =

Ste p 2 .\Take the lim it".W hathap p e nsto your answ e r in Ste p 1asx getsclose r andclose r to
2 ?

W e w rite : lim
x ! 2

x + 2 =

De n̄ition (Tange ntline.) T he line tange ntto the grap h off atany p oint(a;f(a))e xistsif
f0(a)exists,andthe slop e ofthistange ntline hasthe value f0(a).
4.Findthe slop e ofthe line tange ntto the gra p h off(x )= 3 x 2 atx = 1.
Ste p 1.Sim p lify.

Ste p 2 .Take the lim it.

5.Sketch a gra p h ofthe p a rabola f(x )= 3 x 2.(Choose a sm allscale on your y-axis.)
(a)Findthe e q uation ofthe line tange ntto the grap h ofthe p a rabola at(1;f(1)).
(b)O n your grap h,draw the tange ntline atx = 1.
(c)O n the sa m e grap h,draw a line w hose slop e is\re p r e se nted" by [f(1)¡ f(:5)]=[1¡ :5].
(d)W ithoutdoing any com p utations,can you tellwhich islarge r : the ave rage rate ofchange of
fon the inte rval[:5;1],or the instantane ousrate ofchange offatx = 1? E xp lain your answ e r.


