Se,c, éé lnverse _Tr‘.%_ Funct+ions
?aﬂ’ a /rr("aonome:F\rj Rev?e(,d
Tact b Calculus o‘F arc. Sin (x) and avccos (x)

?0!(-{— C : Calc,mlug O—F sTher Tnverse ~\’m‘3 —]Cuncfroy\g



Sec 6.6 pact (@) Trigenemetey \ [ G Fo Apperin »

lr|30nomﬁ+r%,
t4 A28 eff] |
{\\)‘%b —('l’@ ,I.-lgq’
2 oP PoS i —
\:\*(Ox T\? \DQ‘F When D" s Tn (o
b) §
adiacent , peide —.(_‘ |
J <in B o o esc b Cin B
" |f\7/7‘>a+f-‘n“3€—
Convest from o9 1o 2% sl
T cad ¥ 1507 (oo p “f oadjacent tec B =——
J_ﬂ/o" B rad = ( ; )" hy potenuse
! ' ef opposte b o]
e 0 =
EX[MV\ le-' _T_ 'roa = [30 TT 630 300 —ban 9 _IX/' Co _{./anﬁ
¢ o ad\jaccnt

Does C,o';x mean the Same
‘Hn'm% as Sec X ¢
‘YES °No



Def =f +rT% -Func_-\-'(ons

Def  When f is any. number
(49 N Sin B = % csc b=
7
T

\4;\ (os p = 2 Sec B =

X NI r
-bﬂl’] P = ,_‘j_ ot O =

X

. C—,[o'.ng counterclock wike ) dw\o_g ’FoSH‘T\/e ar%le

G/ %wgs \fleaorﬁ\/e, 4/\3[@

® G{of ng clockwise

J:CTD Fo ATTerﬁ’m »

_ﬂr"ﬂo Y\om&"'r%,

ta A26 ]

|
Cin B

|
(oS B




Computiog exact values when O=IT T T [ Co 4o Apperie »

’ q’ _ﬂf‘.ﬂor\ow\d‘f%,
ts A26 Fig 7]
s
eﬂl\f Tl'\(ol—ie’-to USI-_-_- ST/\IL:_1, .-J—D:
_"F ad =/[—):- 15 H 1 \[3: B ’2_
(onsidex an € u’l\a‘['&‘(a\ ’i’k?qv\a\& w/ Take l/\al]f
cides a? (enathh 9o : 7\ o
T : § 9:2_‘ e =
03 because ’12%3)1 =Jl_f5:1 /
L : Cin LU —’\/-_}; 1 |
J— g 2 2_ Sin L - —9’_'
3 1 1
m_
%\ s 5= 72 % (o> I < _J;
- .
\FY



TU.TH

y =sin x

gin (x) Tnto a one-te-one -Fune_'t'l'o'n

0

T
2

5
~_ "

FIGURET Sin() with dematn C_O‘a;w)

SRS

FIGURE 2

y=sinx, -3 <x <

W
testricted domaTn

e

© gb=sin % with domain (—oQoO) s not one-to-one

al\ possi ble n Fl/ﬁrs

? \DQ—FTY\Q_ "r/bﬂ = Sin X

With o’wmq—\n

Trmage frage of £ 75 1l

a\l ?OSS—\ ble oud—?\.d"S

T L jo  ene-Tfo-ong,
E_ 2, 9__1 , Tl'\e.n FF(X) I



lnverse of Sn6d) is called aresin ()

. ‘r’bﬂ———s‘mx

domain of £ f_—%—) El
Tenage of £+ [t ,1]

o let arcsin(x) °f Sia (k) denote

+He Taverse -Func:\"\cn O-F -F CSW\K with Yestricted &ema’er

Recall ((Sec Q_D def of -F—( says ...
[T =y &= fly)=x

So, 4vrcsin [x):g = s"m(j'):x

1 pG
and —‘zé‘jﬁz

[&oma‘m of ‘F“) = Gmat@e, of -F>
(image of {“5 = (DLWIP'\ of ‘P)

dorain of ACCTA 60 )1, )

lmoge  of arcsin X): ['—'“72) TZ]

T Ia

0 s
2

W
dowain
FIGURE 2

— M _m s
y=sinx, -3 Sx<3

STER

T

2
s

FIGURE4comaTn

y = sin~'x = arcsin x




lnvexrse of (€056 s called are0SHD ,

—

N

Restrict the doomoTn of coc(ny 4o [o, T\,
all possible Tnputs 0 N - x
Thea this Junction s one—to-one. )
—

FIGURE 6 JOMafﬂ

I\m& . E‘i) 1] y=cosx,0<x<m

all possible eutputs

° Le_t dT(‘,,COS CX’) oY COS—'(K’) a'e,ﬂo_te.
+He Taverse function \W TMane
1
So, avcCos(x)= Y & s (=X and  DEYET 3 9
dorain of  ArCCOS(K): [__'\) a : \\
_1 0 I X
( 0 rccoS : v
moge of 4 SOk EO>TT] FIGURE 7 doraain

y = cos”'x = arccos x

-\
Does €05 X mean He Same -H\'m% as se_c_(x)?

‘NYES * No



ComFu-\—Tng_ exact+ Values -F:f‘ are CoS (x)

v

o A os [LY= 7 B \
e (23 ' whZ T L\ 4

. ' %—\\
AV\SWE,( <anbec +Haack -2‘—7 2 7'..; are &fe,uaz, Values-> o ,

K

W

T x 0

/1

—t
Ly -1 1 x
! (’E FIGURE 7
'BE,CRMSQ/. +)"e F"‘Tu-l- it E y = cos”'x = arccos x
( JL‘F X FIGURE 6
* Kviow o BYy= 2. y=cosx,0<x<m
) r
s ¥ s ost47ve. T ;
Set x= | and T=2 and draw —> ) An chopter £, 7,
1 T assume. ¥ 18
CDS(/'>=’— S0 AYCEOS ‘,) _ I ne
3 2 o ° (L =73 3 ?O_C‘.]-(-NQ'(
, 1)
¢ AV CLOS (‘E>= ? ——

- T-=Tr
(S&e, +he nexd Ta%e “FW V“h‘{\— ©=T 3 We know net o

Because_* +he 'm"fu-\- [N _3': 60 4o +the 2rd

Y 1+ Araﬂ‘l_
* kKvow coS (g)hif_ B e
P -5 because ...
o T is ostHive. N4 3
Set X=={ and T:=2 % draw —> ; \ He Teage
-1
s (5 )=k so arctos (4)=T-I. 27 of aveeos ()
N _S '5 - -
s [o,m]




Ay CCoS (—_2'23 _ .7

A’HSV\)QF

—_—

rust be between
0 and T because

"H\e_ Ao main o—E— —+the
(Festeicked ) oS (9

s fo,
— [ = —
= —> {X 1
Y= Q&

T n —+he.

We can ?w{' +he b at o

2. oc 2ol q,vtaa{(‘aw“)

since B wust
—“he ’\>D"h+ canvet b= n

2vd ’V%od‘rm ~t.

E”?Tj >

—+he_

be_ 1N

|
2

005(@}: _ 0

This awyle is 131 (40") because

°'E —H'\Q el/u'n[m'\—&‘('ak “H‘Tq%lg 9_“ 2

——
[

o We D(lt-mkljS weasure O
eoen Ao If-lire |

S0 9=‘n’-3‘£ ‘

-1
! .C)o (oS (ﬂ/%> = 2y

Svo grecos (__‘?_:>:7T—__’_£: %__;L




?rac4ice LomTu-\'"m% Exact valueg

0 (os Mc oS >>

STnce —F(-F—‘(la)) =} _For all b i —te  domatn 5(_‘ -p

-1

Answer : —EI; ,
+ oo (on ()7
AY\SW;’,( B l;_ ) Shiace ‘F—‘C"F[“%: a ‘F’r all a4 T e Jon’\a';‘n o-(‘ _(?

o Execrcice 3 [‘Fe;L-P(oook)'- (SC [A(C coS -3;> = 7

2 r-5 _ [ 2
Ancwoex - | et P = oarcctes = {j/—\/f—f
; hefe % =3 6 "2
e, Aqgle whETE D Ty
' ’ T £ c X3
03095—,/-——:/’ = —_—=_— - __
Sin B (%) N| Y 4

Fractice siilar technigue i+ Textoook Example !

* Tesekbook.  Solution of Exavv)rltl 2



Se,c, éé lnverse _Tr‘.%_ Funct+ions
?aﬂ’ a /rr("aonome:F\rj Rev?e(,d
Tact b Calculus o‘F arc. Sin (x) and avccos (x)

?ar—% C : Calc,mluug D’F sTher Tnverse ~\’m‘3 —]Cuncjroy\g



Sec 6.6 ‘Faf"(’ () Calculus of avcsin(®) and acecos (x)

[C:[T’ +to Sec 2.4 3 \4E & Ye_V"(e_u:] 'Do(-l- memorize —

memorize

F .1
— &N X = coS X
_:k_ (os X = — Sin X
Ax
—
(Sea x)]

"

MEmey12¢€

(Smx> using Ynoluc;(’ cale +
chain Fule

oYy C;MT\A‘\' e

More ?rac,-eiu\ 4o leave
Tn terms of Sinx and cosx
when e,\la.(ua.-l-"u\& '!'fd'&%fdl&

_ol . X = J _// J— I oS X
x 67 = FI QLS (87n)*
._f(- Cec X = ( »—-S Fo X = Sr\nx
dx (oS X @”S*)L @,SX)L
,i Cot *~ = ( ) (seesy
Jx o{;( Lrnx 644’7)(>

= —(asx S

LS CCaS)L)z

|
CSTn A&
= (s



COT‘(\’FU_LC ':!-A_ Brc’ CoS (X)] (llse ‘lm?ch,H— JT-F-Fere,rﬁTorl—Ion)
X

i x 1s (o)1) it x is i (-1,0]

Let Y= arcees €9 |
\/ﬁ = Sin j 5',,\:] 1 —
ws =X =7 i RS { \““G[e - Y
oo

" %
= X
ey = L L2373 oS y=2X
Ix dx 1
. 0{5 o
- Ciny. &) =
J dx
,Aij—,—_—"_/]/ J aY\CCOS[ I_ (
&_ oy —
v I 1T e

‘ bewuse
m Ji=xz  \ Sin ij:\/ll——xs

Practice similar +CC/[AV\T7/HG:

See *{’({)d’baﬂk cﬂ/ ot fecormmende J K an ACmJ&em:k —g‘cf Ii; sin! (Kﬂ]




¢Ll
| Step 1 - {‘ ‘ J3ew=T |,
E\/o\[uanf/ J\% I

3 X1 Draw — J2ex*-

e(ﬂ,\p,r pictuce will give corcect cesult

Step 2 Convert all 1o B

\ ad§ cos B = x= L - fE,:
= = — coS P X 2_
%= o A Jax®-1

\’
\ dx = L /A1 "\ dcost O
I\L 6 coeD "7 (CMFDz 1
i =1 (m@;@
b (CsB)*
« = sin B 4P
b (wse):
J2ox =1 _ 9P _tanp. Sind | Y




Ctep 1 -
e s [
Valuate N Ey Draw —p
Step 2 Convect all to D
'y - | / = (,OSB—'—/ ’ oS B ‘_éle__clg
X hyp
:/49
| _¢ cosb
Y = 06+C
= LN+
w= L sinB 4P arctos va ¢
b (wse): - /j
= oo /L L o
% arccgé‘x) be caus e o= Cos B
! = Lo b check: d apceos -
W~  Sin B IX ) 31 "("L>
71 x
S G
[/ RSN




Se,c, éé lnverse _Tr‘.%_ Funct+ions
?aﬂ’ a /rr("aonome:F\rj Rev?e(,d
Tact b Calculus o‘F arc. Sin (x) and avccos (x)

?ar—% C : Calc,mluug D’F sTher Tnverse ~\’m‘3 —]Cuncjroy\g



Cec 6.6 Ppart (O Calculus of other Tnverce Trig {unctiong
Restrict domain of +an(d to (—I’?:) _g_)

y y= oS X
o (05(x)=0 if and only if - Z/IJ\ ] /\ y

KL for sove 2dd T K ST o A

| | y ﬂ=| tm'\)( |
g | | | |
sin X
* = = | | | |
' "bﬂn oo X | | | |
| IR |
| | | |
has dewiatn all numbers X cuch “that cos X £0 _;l _7T_:z 0=£ - 31;
2 2 2 2
| | | |
ve. all numbers EXC_P_F"" —Pa(‘ KIZ.L Wheve K Ts an odd T'\'Pe_ae_(‘_ I I | |
| y |
]
—{—h& ‘(Y\DS+ V\ﬂ'\'ufﬁ\ cholce : :
' \ | |
- - ar l(-_ 717i iﬂ— >
'De-FTne ’F(f): +an X With domain C‘ =, 9_3. i 0 :
| |
| |
Then —F&) S one-to-ovne. ! |
FIGURE 8

y=tanx, —5<x<7%



arctan (x) definition

-1

tad (<) & NoT  [an 6]

* Denote The Tnverse of tan (<D Waratng -
 (Can(y
\o& arc.-tam(&) or 'ta;\[x) } “ba C )
"—Ean_l@() means —the Tnvelse of %n(ﬁ)

) .
| | -
| I ( ____________________
: : K&‘F ect ave tan(x) | .
' ! ALC0SS .
-3 0z X .
2 2 - X
| | J
| | lf"@ __________ oo - ’
| | 7 .

FIGURE 8

YT arctan x {¢

- +an X
CV‘P_S‘\'(‘ \ C/'(’Ul> ‘DD maTn S A (( n UlW)bé(‘S

N

Domaln : ~TIT) Ea
Image fange - (Z> z>

lWﬂe,/‘fW‘@e,f all numbers



Com?u‘te_ _i[ctrctan (x)l
S'l'eE I 4%
Y . Arckan(x)

Let u= acc tan (<)

“Lan Cj’) = X

Step 2
1] T2
Praw o +f‘fa.n%Le_" 2

(ot below for Steps 2,4)



Com:?ute_ _;‘EI; [arc +tan (x)l

S'I'et I 1
ste = S
Let Y= acc tan (<) —L‘t Exrftss a’( in ‘l'e_'fms OF p
"\:nv\('\j'): P
Step 3 ? - }x
I“"Pl".c—-‘*' Di fferestiation A4
d (‘tW/\ j) = -3\—()(> Recall
(SC—> dy _ \!:) JJGMO zec O Los y = ___.aAS = J
T T NIErs
dy
d SecC > (oS |
< ey ( 5>é€) [ +x*
= (C,OS 557 ij_‘f (CQS 339_
A |
CRNPTL A aTC_-J;DmCx)} S
o X |+ x*




w&bWO“K Tf‘ob 13 Cm% \/ers('on> E\/aluate, f"? Sin X ds
? 'l'@asx)l

Tyg_ u- substit utien

‘ \ _G'%_-us 8Tn X du = oz x dx
. T Ty uw "Ma
H_CCDSX} w"jk e U= (05 X du = —8tn X o‘)(
—gsinx dx = g du 7
2
e U= s X U= 9. Sinx) 4%
Yy Sin % make Sure ! Cca ) Zasx{ ﬂ)
-~ n
f—z dwe L / | ] 8 db{ ~+there are Nho X LU= ( , Juo - | lws)([—f""") Ax
| +@osn) [+ u Conly 4) [ (+€57"
= |
Since A avctan U=
Ju L tuz
we. low = % arctan u+ C
| du= arcdan ut
| +u*

¥ arc+an[ws ><>+ C

Problems *‘eq/uirin%_ Sicailar "('&C,hnTibte.'

/ / ¢ Textbeok Example &, 9
/ / ° [Webrork Brob 3,7‘712




