








































































Monday Nov 7 Fall 22
Lecture 29

Skipping 3.7 3.8

AnnouncementsIReminders
Wiley Plus 10 dueWed 13.43.5.3.6 3.9
Quiz 9 Thursday sames

Exam 2 key posted on website

If you are not sure if you should

stay m class or withdraw please email
me and we'll talk

Grade Calculator Demos on Course
Website

Section 3.9 Linear Approximations and
the Derivative

EI What is the linear approx of

qft since near to

Since t near to











































































I

E what is the linear approx 2
of f x ele x near 4 0

ex
9 0

fI fCa tf a x a

for x values close to a

secretly just the fugentfe of fix
at x a

flo eko
f x eat le Kek
f o feet

o
k e

fly f o f o x 0

I Ko x
t line with slope k

and g intercept 1











































































Are these approximations any good
4 3

x since x et It3x
0 0 0 1 1

0.01 1.0304 1.030.01 0.0099998

0.05 1.1618 1.150.05 0.04997
0.1 0.0998 0.1 1.349 1 3
0.5 0.479 0.5 4.48 2.5
I 0.84 I 20.08 4

Sectron3 Theorems about Differentiable
Functions

Fifteenth.sc
m
Egtrm

on the interval ta b aexeb
Then for any number k between fca
and f lb there's a point c in

the interval Taib with height k
flak











































































Example If your drink was 700 when

you put it in the fridge and 300
when you took it out then it was
exactly 400 at some point in between

n

111
f

this continuous on

the interval Taib
f a

d c b
there exists a c between a and b
where the height of the function is k

TheMeanValueTheoremn MUT

If f is continuous and differentiable
on an interval ta bl then
there exists some number c between
a and b such that

f Ld febiffelocity
oveninstantaneous 9

velocity at
the interval
slope of

the
secant

NC slope of TL line











































































Translate At some point in a journey 50
your instantaneous velocity will be the
same as your average velocity over

the entire journey

EE If
you drive 180 miles in 3 hours

then at some point you must have
been going exactly 60mph fix

secant

jffustan

line

Cafta
to

tangent line b Feb
Ha at x c

I
slope files

a b

Inggiyatultitrathefft is increasing on

the interval Taib if











































































for all x and xz in the interval
if x exe then fly c fixe

IT higher atlower 42at X

I I
a a

b

Incregqmgffytyins.IMdiff'ble on

the interval ta b and f x 0

at all x values in the interval
then flt is increasing in Taib

Thefgstaitfistrishaddiffible on

the interval a b and f x 0

at all x values in the interval
then Fx is a constant horizontal
line everywhere in Taib

is constant











































































Next time The Racetrack Principle


