







































































Math1510Week 5 es Estimate13.9 by linearization
Linearization g fix

Sol Let fix IX 13.9 113.9
n l

fca Hanna
H 21

1 Pick a 4 For x near 4

I fCX 2 LIX
a f 4 t f't4 X 4

Tangent Best straight line to 21 41 4

at a approximategraphoffurs near a 13.9 f13.91
2 413.9 4

Linearization of fix at a
z 0.025

Lex f last f ca X a 1.975
f X

compare 5.9 1.974841










































































Mean ValueTheorems
Lagrange's MeanValueTheorem

Rolle'sTheorem Let f be continuous on a b
Let f be continuous on a b differentiableon a b

differentiableon aib Then Fc C a b suchthat
Also fCa f b

fgc f b Fca
Then 3 CE a b suchthat b a

f c O

A C C or Cz
y fKl l

l l

T gfurs I tl l t l l Sl l l a C bi i e s
a Ca Cs b Rmk Forthespecial case flakflb

MVT reduces to Rolle'sTheorem










































































Cauchy's MeanValueTheorem
9 Apply Lagrange'sMVT to
fix arctanx on 3,4 to show

Let fig be continuous on a b
differentiableon ca b arctan3tfyLarctan4Larctan3tlox

Also.glXItOonCa.b Sol f is continuousanddifferentiable on 3,4
Then 3 CE la b such that By Lagrange'sMVT FC C 3,4 suchthat

f c f b f a ft c Htt f13
4 3glc glb g a

Ifc arctan4 arctan3

Fit 3 s c a 4 1442 it c 1432

E a it carctan4 arctan3 s to

E b Rmk We showed
o t

so ToRmk Cauchy's MVT can beused IF
to prove L'Hopital Rule 1 3










































































Another application of MVT Rmd
It canbe provedbyCauchy's MVT

L'Hospital'sRule Similarresult for oneside limit
Let a C IR or Ics

SupposeFg are differentiablenear a Also es
him X ex

L'Hospital

i finnafix fimagan o or ex 15 8 Faxnabytohytomp

finnafix Ics Magus to him I e O
x I 21 1 O

ii giantO for X near a but it a
him ex L'Hospital again
x Iiii finnagtf exists or teas 2

eThen
finagle finagle 2

I
2










































































lim e 181 lime S limsinxtx 18170 44 1 x 70 2 4 1 Has y

Zek I dim COSX11find 181 lim Axes I2 4 Has 2 4

Lim 4e DIVE not IA
nos Lim

2 x oxl2xt4 L'Hopital Ruledoesnotapply

find Zen 0 CorrectAnswer For X 0

A DIVE ith Sinxtx e Iti
X E x x

Rmk Asseen above as as
Eisman fim I 11 1

e x44xtlsslnxfmknne.aeter find fim 11 1
Ingeneral as so growthrate of

Bg Sandwichtheorem
Exponential polynomials Logarithmic
Functions Functions figg sin X I










































































O l AStandardform in L'Hospital's Rule oar as time secx tax Cs Cs

Variations O as co Ita oso 0 timeclog sink
Cost

Stategy convertthem to for 18 lim i sink Oo
E cos

him cos X
fjmoxlnxfo.es Rmk If wetried E sinx

anotherway cos Ofish 4 1,8 fimo xenx sin
X

dim lim O OX Ot l x Ot l
ya lnX

dim dim l
x Ot X X Ot l

Xflux2

O him un p
F sect y tanx

x Ot
Evenmorecomplicated

Notgood










































































him cost Ito him oooo x os

Sol let g cost Sol let y x

lny cscxlncosx day _flux
i fijnolny fimocscxlncosxlt.es O dimeny_dimly Fs

limlncost f t0 sink him X
sinx was

dim cost OO cost

lim Sint i him g himeeny.eeTslnY e0 IX70 cosy as a p
Sino E is continuous in 20050

i.li y liyonelny efi7olnY e0 I Recall If fix is continuous then
T

E is continuous in z fimaflgki f finagles



him 11 cost tn OoX Ot

Let y fl cosHe'm then lny eh drill Cosi

timing him Intl Cosi gx Ot lnX
Sim

him I cosX
X Ot l

x

timer is 181

fine sinxt X cosXSinX

fismot its cost

It 1 Kos0 2

fifty Iihfelmt efifotlny.es


