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(Inverse Trigonometric Functions)

** Mathematics, in general, is fundamentally the science of
self-evident things— FELIX KLEIN <

2.1 95T (Introduction)

AT | H, TH Ug 9% ¢ % fHH woM £ w1 gdiE |
f-gr fefud gfaei™ (Inverse) ®el &1 sifida had

aft ® A £ Chen! a1 ASIEE 1 9gd 4 hed U9

S Woheh!, STERESH AT IHI €1 el B, T gH Sk

el st o e FR Gehd €1 e XIH, §H UG goh @

o Fepiviada e ST o (FEEE) Wid 3R

RER ¥ Uoheh! 4 ST=01Seh 7l B4 & 3 @y Seh

Wil w1 3tfed et Bl B 39 e | gH Brepiuiedi

el o idl qel IR W o 9ol S Widsil (Restrictions)

1 AT HT, 79 3Tk gfaaimi @1 Afa gHe=a
Bl B 3R Sei@l g Wiaeldl w1 STeeiieh il gHeh Arya Bhatta

AR 37 TR & %o FRFE o (Properties) T (476-550 A. D.)
off fomm 4|

Yfere® BrepiuEdta ®erd, e (Calculus) W T Heequl fen fum €, ifs
ITh! WEE W 3 FHehel (Integrals) TR eid €| Tidei Sepioriada weri =t
Hehedl 1 JA T qen faiteht (Engineering) ® ot Brl 21
2.2 IMURYA Hehed Td (Basic Concepts)
el X, ¥, g9 Brerviidia e 1 oo & 9o €, S FefeiEd YR § uRid 8
sine Tl , SWH sin: R —>[-1, 1]
cosine Tel, ST?JIH cos: R —[-1, 1]
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yis
tangent i, 3?%‘??[ tan:R—{x:x:(2n+1)E,ne 7} —R
cotangent ™, @ﬂﬁ,cot:R— {x:x=nm,ne Z} -R

T
secant T, 3?941°'c[zsec:R—{x:x:(2n+l)5,neZ} ->R-(-1,1)
cosecant i, 3?94'11 cosec:R-{x:x=nw, ne Z} - R-(-1, 1)

TH A | Hae ff 9w g% ? 6 AR f. XY @ R @ TR f) =y T
Teheh! T =SSk el 1 dl 89 U SAgd %o g : Y—X 38 WehR URHTd &t
Thd B o g(y)=x, & xe X M y=f(x),ye Y Bl T8 g &l Uid =f o GRER
3R g 1 URE =f 1 Tl B g ol B f 1 Hidel™ Hed € AN W £ g
frefid w3 €1 W & g ft Thep! a1 S=0EE Bl § SN g 1 Uidel™ B £ gl
g o gl=(f)'=f TEH WY &

Flof) =" =r"0)=x
&R (Fof™H ) =f(0) =f&) =
ik sine Wl 1 UId oo Gt 1 Tee € qel $TehT TREL Had 3Tala

-1, 1] 81 af% &0 9% id & [__;,ﬂﬁ@ﬁﬁ(uﬁmfw)aﬂ?f,a‘ragw

[ 1, 1] STel, T Toheh! q1 3AT=81Ee ol 81 Sl &1 ard W, sine Held, Sidauel

[ﬂ —_;H—?“ﬂ B 37"} TR, B ol F of T AR R, TR (-, 1)

STeTl, Uk Teheh] el 3TE8TeH Told B Sl 21 37d: 86 398 9§ Ucdsh 3{aUdl o, sine
el % Giqel™ %o i sin (arc sine function) §R1 TT&Yd &d €1 31d: sin”! TH
wer ¥, e wid (= 1, 1] %, ﬁmwwﬁw[ 37‘,_%} [;",E}m[ﬁﬁ_ﬂ
2 2 2 2 2 2
T § 9 HiE off SfaUel B Hehdl 81 TH YHR oh Y 3{qUcl oh HUd 89 el

sin"' %1 T W@ (Branch) e Bt €1 a8 o, fSeent 9ier [— —}% & IIEn

(9= W @) Feard 8, 5 & 1R & &0 § o el ¥ sin &1 fa=-fa=
et faerdt €1 59§90 e sin”! T Sooid FYd €, 99 &6 39 Wid [—1, 1] 92 9

[_; ﬂmww%lsﬁ%ﬂsml 1, 1]{75}1%1@%%
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Yfde ™ Wl w1 Ui gr, e frswd feherar @ fF sin (sin! x) = x , A

— 1 < 4 A sin! (sin x) = x IR —ESXSE 2l T ¥R A, ARy = sin! x T Al
siny:x?l?lT%I

fewguit

() B9 e 19 96 € o, A y = f(x) T Fepuoiid %o €, @ x=/"' (y) e
21 o7d: T o sin o @ § x qef y el 1 W fafmE wweh we
sin”! T ST U feRan S ekl B 1 1M, AR (a, b), sin o o M@
w65 %, @ (b, a), sin T o Gaelid o H GG {6y Bl 21 o7 wer

Y’ /
e Y
y=sim x y=sinx 3 y=sin"x
JTeRtd 2.1 (i) JTeRTa 2.1 (i)
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y = sin™! x 1 3G, B y=sinxoh @ | x T y Aeff o WeR faf
Tk I FeRa ST ehdl €1 He y = sin x A1 ®eH y = sin”! x % @l i
amepta 2.1 (i), (ii), & S9N T B1 e y = sin! x o 3o § Teq fafgd am
& Tl i Fefd s 2l

(i) =Ie Te@emn S Feha1 © o Hiaei™ el w1 e, 3@ y = x o 9fid: (Along),
T JA HAd oh @ i {YU Ufafsd (Mirror Image), $1Ifd SR
(Reflection) o &9 H Uw R ST Wehal 81 T a1d 1 Hedl, y = sin x a0
y=sin" x o S el (Same axes) W, WA @ W I W Hehdl B

(3TRTd 2.1 (iid)) |

sine W % THM cosine Held H Tk T Hold & Foder Wid arfas e
1 e B AR fSrent 9Rer w=e [-1, 1] 21 9% 89 cosine Fei o Wid i el
[0, 7] & g T ¢ 98 ISR [—1, 1] 9Tl Tk Teheh! 91 ST=86% el 81 Sl
81 I&qA:, cosine e, Fa¥@l [— T, 0], [0,7], [, 2] Seonfe & | ot o off i
T W, IRER [1, 1] STell T Tehsh! M=ol (Bijective) el B Sl 81 37d: €9 &
T ¥ Y% HdUe | cosine Tel o Gideld whi TR Y Fehd 1 BH cosine e
% Hfqe™ et il cos! (arc cosine function) g/ F&fua H

F1 37: cos| T e ¥ formeRt wid -1, 1]F @ik 9 [-x, 0], X
[0, 7], [, 2n] SeE W © i off AT € Hehell B TH FHR ﬁ
F Yds AAA G §H B cos”! i Teh MG W Bidl 2i>
21 9% e, e 9fEr [0, )7, T wreEn (YA 6 9E) in
FEA 8 3 &n forad € <n2
cos™! : [-1, 1] =0, 7] %
y=cos™ x GRI Y& Hel 1 ATeid U YehR Wi S Fehal 1

& ST foh y=sin x o @ oh SR | guid fan S e 2 X<o 7X

I
y=cosx AT y=cos'x o i@l ! AR 2.2 (1) T (i) S 2
o fememn T 2 Y i
’ —3n
5n T __5n 2
“ 2,/ N\ _-=m 2 2 X —2n>
5n

X7 =N iol 1 mam N
2 - 2

2
v
Y’ Y
y =COS X y =C0S X
IMFR 2.2 (1) TRt 2.2 (ii)
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AW 379 BH cosec x T sec”'x W fomm =+

) 1 .
FifeR cosecx:E,EH AT cosec HeTd hl Uid T== {x:x € R 3R x # nm,
X

ne Z)® M UNER W= (y:ye R, y> 1 31>d y <1}, stfq, aq==m
R-(-1,1) % @1 212 & fF y=cosecx, —1 <y< 1 Bg F 379 Gl ardfers
HHT 1 TEOT HIAT § AU T 1o QU (Integral) U o ferg aRenfia = ?1 Afg

%‘qcosecwaquﬁﬁmﬂ[—i—} {0}, & Hifird &2 <, 1 T T Tehep! qen
ATeBEH e il ®, e uieR wqssd R— (- 1, 1). Bl @1 a&d: cosec Fel,

-3n -1

W[T—} (-, [2 ﬂ (0, B 2} (n) Tz § @ fEe ¥

T e o Tohehl ST BIAT © SR 6k URER Tq==d R — (1, 1) €aT €1 36 ¥R
cosec”! T UY Fed o &9 T R 8 vl & FoIGe1 91 R— (=1, 1) & 31X 7R

m[_—”ﬁ}—m},[%,ﬂ (-, B 3“} (meefe § § #¢ off w @

m%mﬁw[jg
e v fefafEd we ¥ o et @

} {O}éh‘qu_cﬂﬁcosec ﬁ@?ﬂ@%ﬁ%l%ﬂw

y=cosec x
y = cosec x

3TTeRTd 2.3 (i) 3TTeRTd 2.3 (ii)
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cosec”! : R — (-1, 1)%[7 5} {0}

y = cosec x T y = cosec' x o 3@l &1 3Mehfd 2.3 (i), (i) & TE@em=n 0 2l

1 . T
Tt WE, secx:E,y:sechﬂ‘;lﬁﬂﬂt_vﬁrR—{x:x:(2n+1)5,ne Z)

g qun Uil wgwea R - (-1, 1) 21 sust @1l @ % sec (secant) Wed
1<y< 1% BEHT T Gl ar&dfes FHl w1 T (Assumes) HN € AR T

gaawwasmqﬁwmaﬁ%w&msecam wE ¥ id B St

[o,n]—{g},ﬁ@mméﬁ%wQﬁamWWm%mwuﬁw
WR—(—l,l)gﬁm%|wﬁsecantwma’f[—n,O]_{_—n},[o,n]—{g},
[, 27] —{—}Wﬁﬁ@ﬁﬁﬁeﬁlﬂfﬂa%ﬁﬁqﬁaﬂ?@ﬁm%aﬁ?m
qﬁmR—(l 1) Bl 21 31: sec’! U UH WeM o ®9 ¥ qRwifd 8 Gehdl ©

g wid (<1, 1) 8 iR foge gfee sfauat [—n,O]—{_—;},[O,n]—{g

[n,zn]_{%"}mﬁﬁamgsﬁam%mﬁammaanﬁw

b

sec”! 1 Fa=-for= @t et @1 o wwen e 9iEr [O,n]—{g}‘zﬁm%,
W sec! I GEA V@ HEAM &1 TR eH FEfafad R @ o S 8

sec’: R = (-1,1) =0, «] - {_}

y = sec x a0l y:sec*lxéﬁ rerEl il SR 2.4 (i), (i) | fe@emn T 21 3t
T, 3@ ¥9 tan”! 94 cot! W fo=m =i
g9 W € T, tan W (tangent Weld) 1 UTd @HwEE{x : x € R a0

x¢(2n+l)§,ne Z}%HWWR%|Waﬁ%ﬁtanwgé5ﬁrmW
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et/
------------------- I
,/_. 1 i o [ n\
X 0 . X< T o T o >X
-2 -1 1 201 12 2
"""" W -2 0/
20 ! ' !
. N
\ 4 ' . .
Y’ %
y=sec'x y=secx
JTeRid 2.4 (i) ST 2.4 (i)

o ferq it &1 21 9f€ 89 tangent Hei o id ol 3fadrel (_—;,gjﬁﬁﬁﬁ%‘{

%, @ I TF Teheh! q1 TBIGh Hed &l Sl & ekt IReR gy==g R &1 €1 ar&d

272 272 1272
Tiftrd e W Toheh! SeSTE Bl ® SR EehT URER WH=9 R eIl 21 31U tan”! TH

¥, tangent TeH, STarall (ﬂ,_—n], (_—TCEJ, (Tc 3% j e | 9 et 5 off
U9 wor o &9 | gRefid g "ehdr 2, FSget uid R 81 SR gy sfauat (izn_—;]
(_—zngj (gi;]wﬁ: H 9 % ft 8 Ghd 71 I FaUel g Wed tan H

for=-for= vt faerdt 8 9 o, e 9 (_—;gjiﬁm 2, W tan! 1

|

& 9l FEeldl €1 39 TR

ol a

-7
tan”' : R H(?’
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y=tan'x
y=tanx
TSI 2.5 (i) ATERTA 2.5 (i)
y=tan x AU y = tan"'x oF @l I SHAE 2.5 (i), (i) ¥ f@emn ™ 2|
& A ® T cot WM (cotangent We) ST Wid HH=EA {x : x € R qx # nr,
ne Z} T 7o IR Tg==a R 8| T 19 ® &% cotangent FeH, 1 ok Uikl ToTSH

y=cotx

3TTeRTd 2.6 (i) 3TTeRTd 2.6 (ii)
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o fou ftefia =Y €1 9 89 cotangent Weld o id 1 3fawel (0, 1) § HifHd T
% i 98 IR R oTell T Teheh! S04l el Bl 81 o&id: cotangent Tei Siadal
(-, 0), (0, ), (7, 2m) 3fe | | forelt § off Wifiq 81 9 That STl Bl © 3R
gHehT URER Teed R Eal 81 odd | cot™! Uk UH o o & W TR g Feha
2, forgent wid R el 3R aiter, st (-, 0), (0, 1), (1, 27) 3efs & § wig «ff gl 5
FHITA W HeH cot”! i Fa=-fa= v ura 2t ¥ o v, e g (0, 1)
B 7, e cot! H HBA VIET Fealdl &1 30 ThR
cot! : R —(0, m)

y=cotx AU y = cotx o @ i RTTE 2.6 (i), (i) § F&i¥ia feman won 2|

Frfafad arolt ¥ gfaam Seevfide wedl (J&3 A wmaet) i 39k il
qen iRl o @Y egd TR e 2l

sin! : -1, 1] - —E’E
’ | 2 2]
cos™! 2 [-1, 1] - [0, ]
N o]
=il % —,— | =
cosec : R-(1,1) — 722 ] {0}
T
sec! ’ R-(-1,1) — [0, ] — {5}
-T T
tan™! : R — A
cot™! : R — (0, T

1. sinx ¥ (sinx)"! 1 9ifq 7 T =feq) ard | (sinx) = '1 AR I8 e

Sin x
31 frerofid werl o fau off o g 2
2. & F4t gfaem Seroifada werm i iR e fovm 1 St T @1, @ 7N
Aeqd SH o i gEd 9@l 9 el 2
3. foreht wfiem Frepoifidia wer &1 o8 9, St SEh! g v | ford 2 €,
Yiaam R %o 1 J@& W (Principal value) g 2

Rationalised 2023-24




ey Sepmofada we= 29

319 TH D ITEN R fTam FH:

1
3ETEY0T 1 sin™! (ﬁj?ﬂg@maﬁaﬁm|

1 1
7o °H Wifee fk sin! (ﬁjzy. 3d: siny = ok

e 9a € R sin”! s H&A W@l 1 qRER (;agjﬁﬁﬂ% IR sin(gjz %%I

| sin! [%jﬁm & HH g 2l

IETEIUT 2 cot™! [_T;jm & 9 1A i)

Tl A eiitee TR cotl[%j:y.eﬂa@

coty=%=—cot(§) = cot(n—g) = Cot(z—;jél

o

e o € T cot‘aﬁH@IWTzﬁTWﬁ'ﬁ'{(O,n)%ﬁT%Sﬁ'{cot( 3 ]=_T?1)%IEFI?T:

-1 21
cot”! (EJHW T A 2l
frafafaa & g&1 9m =1 9 Fifea:
1n—1 1 1 ﬁ 1
1. sin” —5 2. cos” B 3. cosec! (2)
1
4. tan”' (—/3) 5. cos™! (—Ej 6. tan™ (-1)
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-1 i -1 \/_ - _L
7. sec ﬁ 8. cot? (V3) 9. cos NG

10. cosec™ (—/2)
fr=fafad & 9@ 3@ Sifea:

1 1 1 1
-1 -1 _— in-1 — -1 — in-1 _
11. tan™'(1) + cos ( 2) + sin ( 2) 12. cos [2) + 2 sin (2)

13. 3R sin! x =y, @

T T

(A) 0<y<m (B) —5<y<s

O 0 D —E< <E

(©) 0<y<m (D) —5<y<7

14. tan™' 3 —sec™ (-2) 1 9H SR

T L 2n
A B) — C — D) —
(A) m (B) 3 © 3 (D) 3

2.3 et Frenrorfid wert o ﬂﬂT‘c’lﬁ (Properties of Inverse Trigonometric

Functions)
T Hifere fF, Af€ y = sin'x B @ x = sin y 9 A x =sin y & @ y = sin"'x
Bl 81 98 3@ 91 o "uqed (Equivalent) € &

T T

sin (sin'x)=x,x e [ 1, 1] 3 sin”! (sinx) =x, x € [—5, 5}

3fed ofeR O & fau o™ 9aey Sevihdg wed o 9oy =9 2
JETE0T 3 TN o

1
@) sin™ (wafl—xz) =2sin x, ——25 XS—Z
1
(i) sin™! (2)6‘,1—)62) =2cos ' x, —ZSXSI

&
(i) T ST fF x = sin O @ sin”' x = 0 T THR
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sin”! (ZXM) =sin™! (2sin6 1—sin® 6)
= sin™ (2sinO cosO) = sin™! (sin20) = 20
=2sin'x
(i) WM AT fF x=cos 0T ST fafy = = g &d
sin™! (2xﬂ)= 2 cos™ x W Bl B

FETET0T4 tan™! 1co§x , —izn<x<g F TATH Y § e hifad)
—Ssinx

o1 &9 forg gehd ® TR

2 X .2 X
oS x cos 5—sm E
tanl( - jztan‘1
— X . a2X . X X
1=sinx cos? Z+sin® =—2sin = cos =
L 2 2 2 2
i X . X X . X
coS—+sin— || cos——sin—
_1( 2 2)[ 2 2}
— tan
X . X |2
COS— —SINn —
2 2
i x \d & X
COS—+Sin — 1+ tan—
— tan™' 2 = tan™! 2
X . X X
COS— —Sin— 1—tan—
2 2 2
_1_ L T X
=tan |tan| —+— ||=—+—
i 4 2 4 2

ISTETT5 cotl{\/j_l}xﬂaﬁwmmﬁﬁf@m
2

Tl WH WL T x = sec 6, then /x> —1= sec?0—1=tan®

=cot”! (cot 8) = 0 = sec”! x S AL TWeldH €Y 2|
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frfafea w1 fag wifsa:

11
1. 3sin”' x = sin”! 3x — 4x%), x€ [—— —}

9Tl 2.2

2 2

2. 3cos™' x = cos™! (4x°— 3x), xe [% 1}

frafafed wal = 9eaq w9 | fafau:
2
3.0t ’lm,xio
1| [1—cosx
4. tan ,0<x<m
1+cosx
i - 3z
5 tan-!| COSXTsinx Eex<2E
CcOs x+sin x 4 4

6. tan > ,xl<a
a —x
7. tan”! 3a"x—x > 0;
. ,a
a3—3ax \/_ \/_
frfafed 5 o Yk 1AM T Hied:
_ o
g, tan' 2c0s(2s1n IEH
-. 1 X -1 _y2
9, tan—|sm 1+x2+COS Ty’ Jxl<1,y>07TA xy <1
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U9 T 16 9 18 | XU Y% <A 1 HH A9 hifold:

. . 2m
10. sin l(sm—] 11. tan‘l(tan3—ﬁj
3 4

12. tan sin”' §+cot’1 3
5 2

13. cos™! (cos%t) %TIFHW%

A 7_7t B S—W C E D E
(A) B) % (© 3 D)
14. sin(ﬁ—sinl(—l)) HAA T
3 2
NEL B) =3 o~ D) 1
A 3 (B) 3 © 5 (D)
15. tan"'\/3—cot™ (—/3) =1 WF
s
(A) 78 (B) —5% (C) 0% (D) 2.3
faferer. 3qrEvoT
331507 6 Sinl(sin3—5n)a;[ HE 7T qﬁ'&-rm
g A R 3n 3n
1 ¥4 9 € T sin (smx):x%ﬁ?n%l 3gfeTq sin (sm?)=?

. 3 T T
forg ?&‘ [—55} , ST sin”! x 1 qeA Il B
. 3. . 3n . 2¢; Py [ T n}
GEIE ) =sin(t——) = sin— qqr —e|-—,~
sin ( 5 ) = sin( 5 ) 5 5 o
3n _ 2. 2%
. I I o Lrgin 2% = —
a7 sin (sm—5 ) = sin” (sin 5 ) 5
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fr=fafad & 9@ 3@ Sifea:
_1( 13n] _1( 7nj
1. cos 0S—— 7. tan tan?
fag wifST
3 Zsin’lgztan’lﬁ 4. sin’1—+sin’1§:tan’1—7
7 5 36
] 4 133 a1 .13 . 56
5. €OS —+4cos — =cos — cos — +sin” —=sin” —
13 65 5 65
-1 | 5 1
7. tan =sin~ —+cos” —
16 13 5
fag =i
1 1—-x
§. fan 1\/;:5008 l(m),xe [0, 1]

cot ! J1+sinx ++/1—sinx X 0%
= — e ’_
- Jl+sinx —+/1—sinx 2" 4

Vi+x—+vl-x T 1 1
tan ' | ——=————— | = = ——cos 'x _ <y < 'H'a:r_cl s —
10. [*/1+x+ 1—x 4 2 , ,—2—X—1[ : x = cos 20 @]

frafafaa HiRIon s T Hifou:

x> 0)
1+x 2

11. 2tan”' (cos x) = tan™! (2 cosec x) 12. tan~ Ty

13. sin (tan"'x), Ix| < 1 SRR gral 2

X 1 1 x
A B C D
Do Pl 90 P e
14. Erﬁ{sin*l(l—x)—ZSinflx:g,?ﬁxaﬂﬂﬂaﬁﬁ'{%:
A Ol B 1l 0 D L
(A) 0,75 ®) L7 ©) D) 3
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L IRUN)
¢ yfqam v werl (e 3man) o 9id 9 aRer Hefafaa areft o
affd 2:
T i aRER
S
y=sinlx -1, 1] DR
y=cos!x [-1, 1] [0, ]
S
= cosec™! R-(-1,1 —.=|-{0
y = cosec”! x (-1,1) 22 {0}
T
y=sec!x R-(-1,1) [0, ] — {5}
o T
y=tan™' x R )
y = cot™ x R (0, m)

¢ sin'x W (sinx)! H1 Wi T BT =1fenl SRa H (sinx) ' = ﬁ AR T

YhR I 92 3= THRIvihda Herl o fou 9 g 2
¢ frdt gfgem femofida wom #1 98 7F, S 39S §&F el | fed g
2, fdem Frepivifada wo %1 g& A (Principal Value) e €l

Y Widl o6 fag

feerties gy
w fervam foen Sar @ o FreRvfadT 1 StemEe weyem qRA H SR gl
o1 AL (476 3.), SRITA (598 3.) HERL GUH (600 3.) a1 9=k gt
(1114 )7 yg@ 9RO 1 91 foman on g Tquf 99 9Ra § JeAagd SR O
el 9 AT T g A ot repifafa @ seEe ey fRa Wy TR we
fafy saft egugea off, fof W fafy o S1a 81 91 W 9% 9901 favd gr 79
Tl
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Tfora

qRA H MY Brepioifidt™ wer S et hior &1 41 (sine) 3R weH
o g 1 qd faawon fagia (Sha A § foran T sAafadia ) | feon T
& fSrent =i T ok gt @ w@ 2

AT T2 (600 5.) 7 90° ATk, 10T ok sine o A o ¢ g e
o GeTge YIdTeE] 1 W™ A9 H sin (A + B) % JHR &1 T 39afd 21 18°,
36°,54°,72°, 7% o sine G cosine o To¥[G WM 9ieaht fgdtar g fXw 7w 2

sin! x, cos™! x, 3TE 1 =T sin x, M9 cos x, 3T o LA W FINT HH
gea Afaufas Sir John EW. Hersehel (1813 2.) gR1 @ 7 o S oIk <d
Gaferd weAl o @l Thales (600 €. d) o1 W 9ReME &9 § JeT g €1 5=
iy & TR TR #1 9% o "9 &1 99 U9 31 66 U 321 T& [
FOE & HeEe 38 a1 fRIfTe S WeTdl %l YR STk AU hi g H1
AN T onl 3 e @

%—% = tan (§F HT I~TaI9)

Thales %! THsI <& 1 T 1 TUAT & 1 ot 9971 &1 <man 21 9ok
e 3= gaEy el & U &1 ¥A foman on =g iR g0 Gaeht wel
B GAEY B #1 GErEd § 9 9RdE wEf § e 2

(2
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