



































































































































LectureXXX111 9.2 TheDerivativeof sax ax 1330
59.3 Integralsofsin x asx
9.4 Theother4 trigonometric functions
9.5 The inverse trigonometric functions

fu Weredefined as 0 sine n'a polarcoordinates

udiscomed the trig identity as'atser I

Weused differential equationsto check e
Q

as Otiseno

2 functions with fit fix a same initial auditions toast Yogi
used this to prose theadditive formulas
sin 0 4 serous4 use sing
as 0 4 us Fast sent sin4

Specialises usefulforintegration

Sen 20 2840 as aDouble angle
azo agro senza 620 1 920

260 1
Also as 20 1 Sent Sui0 1 2mn20

Half angle cast it as 20
z senza I as 20

fires WE 140 see Q 1 21
Lawof cosines Fix E EOE IT

Then c a'tb zab as 0

Ite For 0 17 this is usual Pythagoras Thuram

Why is the Law ofasines valid

I Use trig identities add upto a
c Casino t b ausa 5 ta Zab as a

at tb Zab as a
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2 Derivatives Integrals

Seno as tan a sect If sect SecElana

CscQ csc Auto
Iowa suo If Cotto csio

use theQuotient Rules forthe last 4 Forthe first 2 an additive
formulas fig snot 1

f mo do as 0 C f sect do tano C

f as 0 do sent C

f secotano do see a c
f do do wto te

f csc auto do CscOtc

jusxExtra formulas f tan x dx f egg dx f day ln latte

lnlasxltC

fwtxdx_fasgd.x y f dy In lultcelulsuxtte
UsSmx

I see x dx In 1sec x tone y C

Why I see x dx S sax IFEng ax featfantant dx

E usfaxstat
h I seek thanex I t c

du sextant see x dx

Jose ex dx h Icsc ex t at x I t C

Why Jose x dx f csc x csc exit wth dx
csch tat x

Csc tescwaydy
cscex at X

S I h I csch at exit t C
I u csc x cotex
du f csc x Wta CSCX dx



I cos x dx f itas dx Ex sang t
c

I mix dx f top dx Mf C

Why Jax dx qq.dzatdx smtC sm C

1 Trigonometricsubstitution

GOAL Find antiderivatives for the following 2 functions

Syfy f Ey
We do this via Ligommetisubsttn
Write x sent u so dx as a du

dit all out Fu as u

so f farad f du at C

Lux C
Write x ton u so dx seca du
it x It tan u it safe wigged ya

So Yy f segff f ask du fdu at C

ConxJ'tC

In both cases we need to find waysto rewrite x sen u or xtance

as u Ux This means finding inverses to sinx tnx

2 Inverse sine are sin x or six

Recall sin x is periodic with period21T

Imageof sin x C I I
How can we invent sin x I We Must restrict its domain
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x y

my

j
restrictto E E E
reflectabout x y

Def arcsin 1 D R satisfies are sin x y if say X

Image arcsin I I
Domain Caresin Image sin L 1,1

By anstructim thegraph hastangent lines everywhere so arcsin is differentiable
in C 1,1 We can compute Igc six by implicitdifferentiation

Ipsa da acsinx

Ey
Q Why g are six satisfies say x

so I gins ang y 9 me y Ey myELITE
But any o in EE so any tsuiy IT so

y I a we predicted

Angie ftp.dx arsine t C

3 Inverse Tangent arctanx n Tony

Recall tan x is periodic with period I n Needtorestrict
thedomainof taxa vertical asymptotes at Da 3D to l E E

Image R I 342
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mo

ix Y

restrictto f E É
reflectabout x y

Definition arctan R l E E where arctanx y if tony.x

Again thegraph hastangent lines everywhere so arctan is differentiable

Proposition I actan x

QWhy Again weuse implicit differentiation on tony ex
secy y 1

If and Ig shes y tony I x't
wig

so y Jpy Fx
Consequence J Ey dx arctan x t C

Examples at Lansing Im I Eye
I Lantau Axel Ing É XX Ttx

S Iya Ia far tartan a C tartan lax C

SEE I.IE tE SEI f
are sin u t C

du 42 so dx day are sin lx C


