














































































































                         https://upload.wikimedia.org/wikipedia/commons/8/87/Y%3Dcos%28theta%29.svg




















2100Lecture ss3.4 Sometrigonometric functions

So far wehavederivationrules for
a addition ETS kitSix
a scalarmultiplication c fix c tix hefixedreal

number
s product E8,1 4,91 fix
4 quotient fix Six fix six gey
5 composition m ChainRule go f ex g fix Fx

Combiningthese we get explicitformulas for derivativesof
polynomials rational functions powers

Q What about other functions Can wehave morebuilding
blocks than x

Étriffittighindons aux aux thanx tnx
Sinx

Source

Inferties sin x is periodic with period 21T This means that
sin X 21T Sen x

sin x is ODD meaning sin X su x

I E sin x El for all x
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Ksefulvalues sin o sing to

sin E L sin II I

sin I E sin E E su E s

coax

Source

Inferties as x is periodic with period 21T This means that
as X 21T as x
us x is EVEN meaning as L X as X

I E axe for all x

Ksefulvalues as o L as t I

us E as EE TO

us E E as E I as E
Graphs suggest a shift Indeed we have

as X Sen X E
These 2 functions varynice and smoothly so theyshouldbedifferentiable
We'll find the formulas via limits computing the innments Fr this
we'll need aerates for six as x

I sin atb sin a as b I as a sub mixed






































































































































Lio

e as at b as a as b I sin a sub unmixed

Iae gratin su x tax 1

Next we compute thederivatives of sin x as x via increments

Thorin C six as x 2
Eux

sin x

QWhy I Use themethod ofincrements

1
dysinx algis sinlxtffsix

Additive I dins thxatytasysulaysex
formula s lui

ax
thx task tax mats

rearrange
NEEDS MORE
WORK G indeterminacy

o

Aai legs arose sting as4 T.EE
YioEIEIty hEoEcaTsxt
Bio hat ETI 1 E O

Gui sin x sin x O tax I ax

E Ig as x leni
Ax o alxtff

ammyDx Masty hysiayaxAdditive I
line

line
rearranges

Dx o adj aux saggy
as x o
SenX I

Dx o tax o Jinx
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Éhignomiticfunder
400

tan x
sing This is defined whenever as x o that is

X I I 312 II
I I 512

so KEI
fork integer

Source

TIE ME
to I time him sung lot time

Properties tnx is Periodic with period IT that is Tan XI toux

Tan x is ODD so tan x tant

Image or Range of tan is all IR

To compute Extanx we use the Quotient Rule

Eytan x Lexington swift ta
m The domain of Extant and tan x is the sa



Catan x
at tasty Defined when son x o that is

X OWRIT so X kit
IT 21T fsk integer

Next we compute it's derivative with the powert chain rule
cotan X Ey Extant Ie Ix
It has the same domain as atan x

Sec x my Domain Domain often x

seco ax Eyton x Eg
CSC x my Domain Domainof afaux

Csc x Smx ax egg

We don't need to memorize these formulas we can just use
the quotient Rule to getthem from the basic building blocks
sin X as X

Examples
1 hex sen x is th
Use Chain Rule 8 y sung is g as y he got

f x X mo f 1 3 2

so h 8 g flex as Xs 3 2



e


