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Notation Write xD for f x

Derivatives of polynomials

fCx where n 0,42

f x hlimolxthhnxn hlimofx nxmht hxn rhi e.tk

this mi t h l I n xn 1

Derivative of sums

ft g him ffkth gfxthD fflxl.ly
h

him fCxth
h

thing gCxthhg

f x t gkx

Derivatives scalar multiplication

k f thing cffxth c.fi
h

thing C fkthh c fish fHthh c flex

Now we can differentiate polynomials

xampI x't 4 3 6 2 5 4 12 2 6

Renard If fix C then f 1 3 0

Why Algebraic reason c C Xo f x C 0 1 0



fan L
Graphical reason

f
Slope of the tangent line is
zero everywhere

Wed 9 18

Reciprocals

f thing f hn f him f F fifth th

thigh fW fh
Axth Hx th

hi.no lfkthhf.fi fx

lim flxth Hx 1
h o T

homo ffxth f

f x
µ

FI
fan

Examele Compute f 3

ht fix x so f 41 3 2

T y
3

This generalizes further
Example Compute G n

ht f x Xn so f h x

Y fff nx I



Renard The formula xn n x actually holds for all integers n

Productrate Note that f g t f g

f g him fcxthlglxthhlffxgcxl
lhismofcxthgcxthl fcxglxthltf.CHguth fix glx

a

diff ffxthlglxthlhfxglxth tlhingflxgcxthlhflxlgk
hi.no ftxth

h
f gath Limogcxthlh9N.fm

f x g x g x f x

Quotient Note that fly t fYgl
key point Ig f Ig We'll use the putt and reciprocal rules

F ff f ft Ig f f
Ig f Iga figg fgg f'ggfg

Example x3x.LI 3x 4xKx44 l6 x 2x 444x43
x44 I6 2
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Notationforderivatives

Lagrange Italy 1736 1813 flex

Euler Switzerland 170783 Df

Newton England 1643 1727 y adopted in Britian

Leibniz Germany 1646 1716 adopted in Europe

Advantagesof Leibniz's notation resulted in Batian falling behind 100200 hundred

years to mainland Europe mathematically

Leibniz If y fix then
d ftx

Motivatiyexample Slopeof secant line is 5 y ffx

ytoy
Ii ss

I txtDX

Notational
reasoning Ancient Greek symbol D had evolved inthe limit to the

modern d

Anotherway to interpret this y

Second derivative y
d



Applied to a problemfrom Day1

acost of force is 4 3 7 458 7 485 21yd
Goal Find min of CCD

p
c x 7 48 2 0 51yd

7 48
2 0 x 4

x Iffy 2.619

mmcost is chest 36.661

Mon 9 23

Nextgen Compute derivatives of trig functions

Quickrevie

iii
tan x of

adj

Also Csc x Sec X tant cot X

cos X
I

i

I



We'll need the following result to compute on
9 and fin cosxx

tsquee.ae

heoem Suppose fix Egad a had near a point x a

If fiona Acy finhex L
hall

then finnagas L

Applicatinfig x'sin had x
sii

xw.fi

1 Sin DNE fino x'sink 0 by Squeezetheore

Formally x's X SM Ix E H

as xof 47
as to

Toolswellneet Find him sink and align costly



Howto compute fig sift
first what should it be

since

Wed9 25

Now let's verify this

ta area Dao area sector Aoc areas 03

Tsx Isin x cosx E Iz f tan

malt by cos x E E cost

take reciprocal cost sing 3 Cos x

Hinocost fist 9 limo cos x

I L

Thus figo 4 I by the Squeeze theorem

Exercise Show that limo 0542 0

we'll assume this as a fact henceforth



2erivatieoftrigfunctions

Sin x him sinlxthhsinx

hismokosxsinh sinxcoshJ s.in
h

limcosxhsinh him Sinx Kosh l
h o T
thing cos x hi higosinxhi.no cost

Cos X l t sin O

Cos x tin coskth
hoo h

him x cosh Sinx Sinh cos x
o

thing cosxkhoshil limosinxhsinh

hismocosxhi.nocoshf hli.no sinx him sift
Cos x O Sin x I

ftanxY fseionsxxY_CsinxYcosxsinxkosxY
oSxJ2

CcosxJkosxJ CsinxX.sinx

g
Gec
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Derivatives of the other trig functions can befound using the quotientrate

Summary

Gin x cos x Ceos x sin x

flan x Csec x tx Escxp
Csec x see x tanx Cesc x Csc x cot

Note The 2nd column can be gotten from the 1st column by adding on

removing co and a negative sign

Chair we'll begin by motivating the concepts multiple ways
21yd

Idexample

cost C 7 Lt 48T C is a functionof L w If Area 12

length L the L is a functionof W 51yd L

C 7 Ew 148121W

84J 4W C is a function of W

Question How are the derivatives off dfw dfw related

analogy Suppose Clemson scores Bx as much as Tennessee

Suppose Tenn scores 4x as much as USC

Question How much more does Clemson score as USC



Aa dfY df detest

3 Y 12

The chainrate tells us hw to compute the derivativeof Kgaa

For example consider sin 2x

If fact six glad 2x then fLgCxD Sin 2x

f9 2 7 Sin 2x

fog
Mon 9 30

f g f gad gCN daff dfg

way yag.a.ge µ no

Exercises

sin 2x dfx sin 27
write as fCx Sin x f cos x

glx 2x g x 2

f gas f gap gk cos 2x 2 2 Cos 2x



dos x cos x

write as fix X3 f4x 3x

g cos x gYxt sin x

f gun f gap g 3 cos x C sin x 3Ccosxtsinx

4 3 7 18 d 6 3 7 18DX
let's use both rotations and compare contrast

Lagrange leibnitz

f x X8 f41 8 7 City u8 where 4 6 317x

god 6 77 941 18 47
dig adf.at

ffgGDY f4gCxD.g4H
gut 18 47

816 3174748 47
816 3 777 18 47

UsefulidntitiesCsinkxY

kcoskx
skxYe
ksinkxWe.d10 2

implicit differentiation

what's the difference between defining a function explicitly us implicitly



Tuctionsdefinedexplicity

Examples f x Xt o x so

Y sin x z
y x

o

Functionidefinedi plicity Y
n

Examples X t y L This is a circle

In this case we can actually solve for y

y tf so it's actually 2 functions

But frequently we can't solve fury
For example consider the curve defined by Xy X sin y 3 x

key point Even for implicitly defined functions we can still find

the derivative If
Method Differentiate both sides 4 solve for dd

Xy t sin y 3 x

Xy t x sing 3 x
x is a variable but

l y x t 1 sing t Xcosy d 3 y is a function

x x cosy duty y sing 3



Example Find the equation of the line tangent to XI Xy y
3 7

at the point Xo yo 3 2 Y n i

Note This is not a function fails
vertical line testy so we prefer

to write to y x I

x't xy y
3 17

1 1 4 ftKy ys 0

2x t ytXd 3y day 0

2x ty y x day

F5 adf.la I


