









































































Math 1510 Week 4 Approximation

Rate of change Slope fez Fci
Slope offurs at I 2 32 1Goal Find slope of thegraph

y fcx X at a I f l l f z
1 I I

y far f 1.01 fllBetterApproximation 2.01
1 0 I I

I 1.01 and 0.99
Y are closerto 1 f 0.99 f t gg0.99 p

Rmk

Slopeof the line joining afca and x fix
u te flag fix fas flath fca where h X aX a h

a x As a slope 2
ax_Differencein X h Slope of fix at a should be 2










































































Differentiability If Df la b then f is saidto be
a if Rfla existsDefn First Principle differentiableat
b if Lflb exists

fix is called differentiable at a if
slope

Has LmoHathHas fimat I
t

lb

Fla is calledthe derivative off at a i

i t i g
One can also define a lb

Lefthand Lffa him flath Has Thederivative can beviewed as a
derivative h70 h
Righthand Rfya eimflath fca

functionHX byvarying a in fla
derivative h Ot h Othernotations If yefix
fex is Lf'Ia andRfta fix df dy yDX DXdifferentiableat a existandequal

f ca df di
If so f a Lf a Rf'tal dx x a df x a Y a










































































eg1 Let fix lXl For f10
Find f f 2 and f lo from definition

Lf'fO Rf'f0
Sol Lm floth f lol him f10th f101
For f't 2 hso hot

him 1h1 lol him 1h1 lol
f f 2 nft2th ft 2 mo h not h

h
him 2 1hL I 21 lim h O Cinco moth i h o
h o h h o h h

Ihim 12th Z
h70 h

ein h µ
440 RHO f is notdifferentiable at O

h70 h slope I

1 When hao y H

27hL O
2th 12th slope 1 slope_I










































































eg2 Let glx 2 3 3 93 Let fix X 0 Find f IX fromdefinition
Findg'll fromdefinition

Sol fly dim flxth fix
Sol h o h

g'll him911th gli l I
h o h dim Ixth TX

h70 h
dim 211th 3 21113 3
h o h dim IX dxth.tltdxthhs0hfx1xth1Xtdxth
lim2Clt3ht3h4h3 2
h o h Lim X Kth

h sohlxlxthllxtdxthl
f.IM 6t6ht2h him 1

h701 1 1 h IX thrth
6 610 12105 I
6 1 1 0 IX 11 0

I
2

32










































































Derivatives of some basicfunctions Leta c be real constants

constant functions power functions
Exercised c O d ya axadx DX Provethem

Exponential functions Logarithm functions

d e e d l
DX dxllnxt xllnxlogexldcaylno.la a o dllogax la oDX DX Xlna

Trigonometricfunctions InverseTrigonometricfunctions

dd sins cost dd cost sink ddxlarcsinxl

gifx.ddxt.am seixddxCcotx csEX ddxlarccosxt

gifx.dksecx secxtanxddxlcscX cscxcotx dd arctanx










































































Some Rules of differentiation e'S day14 3 1 cosx

if f g are differentiable at a adj 4 3 adj E t cost
then fig fog and if glad10

are differentiable at a too Also 4 dark 6 rt 1 cost

f I g la f last g.ca 413 7 Gl Ix E sins

Cf ta Cfla for a constant c 12 2 13 X E Sin

ProductRule es 24 4 51
ffgkaj ftasglastflag.la 2 14 4 5 12 1 2 txt E

QuotientRule

gf a flasgia flaggya
2 2 1 4 15 12 12 1 0

9h5 Rmk All steps abore can be skipped










































































eg Pf for lux I
Xlnxr
sink Recall e fims4tfY f flHxF
lxlnxtsinx lxlnxllsi.nl dqcenxj nfiyglnlxthllnxs.int h

d lnxtx txls.mx Klux cosX L.im nf xhsink
him th Elnxt 1 six Klux cosX h ohxlnfH

sink
enlhimouthF

fine
I










































































Pf for ddxk.in y cosX Pf of fig f 1g
Recall sinA sin13 2 cosAIBsin B ffg t

sinkth sing him g Hh ffg x
sin _him h o hh o h

him 2coslxth sihhz Lmoflxth tglxth fix gex
h o h h
him cosfxth sink him f Hh ful limglxth guh o hz h70 h h70 h

Coscxtez I flex 1g't
CosX

Try to prove adjkscx Cscxcotx

Using the same formulaabove










































































Pf of Product Rule fg fg t f g

Agl'tx him Ag Hh Agkxh o h

thing fKthighth thighth t thighth fix gcx
h

find ft hy
f't
garth fix gl hlh glX

f't x gli t fix gCX

Q Why fimogixth gun Is g continuous

A yes g is differentiable g is continuous 1seenextpage



Thm If f is differentiable ata Pf

then f is continuous at a Suppose tis differentiable at a Then

Differentiable Continuous mafK

finna f X fla 1 flag
Equivalently

finna X fla x a f a
NOT Continuous NOTDifferentiable x a

dim fix fla lim x a 1 f a
i

x a a x a

f a a a flat

of Efferiftigef Ha

in p
f is continuous at a

NotContinuous Continuous

NotDifferentiable NotDifferentiable
Jump SharpCorner


