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INVERSE TRIGONOMETRIC FUNCTIONS

Principal Values & Domains of Inverse Trigonometric/Circular Functions:

Function Domain Range
T T
(i) y = sin™! x where -1<x<1 —ESySE
(i) |y=cos™! xwhere -1<x<1 0<y<m
T T
(iii) |y =tan"! x where XxER —5<y<3
T T
(iv) | y = cosec™1x where x<—-lorx=>1 —ESySE,y;tO
T
(v) y = sec™! x where x<-lorx=>1 0<ySn,y¢E
K (vi) |y =cot™! x where X ER O<y<m /
Property - 1
(i) sin™! (sin x) = x, —g <x< g
(ii) cos™l(cos x) =x; 0 <x<m
(iii) tan™! (tan x) = x; —g <x< g
(iv) cot™l (cot x) =x; 0 <x<m
(v) secl (sec x) =x; 0 < x < m,x ig
(vi) cosec™!(cosecx) = x; x # 0, —g <x< g
Property - 2
(i) sin"? (—x) = —sin"! x,-1<x<1

(ii) tan™! (—x) = —tan"! x,x €R

(iii) cos™! (—x) =m—cos™l x,—1<x<1
(iv) cot™}(—x) =m—cot™'x,x ER
Property - 3

(i) sin™! x+ cos™! x = g,—l <x<1

iijtan™! x+cot™l x=Z,x€R

(i) 5

iii) cosec™lx+sec l x=Z1|x| > 1
2
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Identities of Addition and Subtraction

Identity-1

sin~! x + sin~?!

y
QM = sin~! [x\/l —y2+yV1 _Xz]’x >0,y > 0&(x2 +y2) <1

=m—sin~! [X\/l—y2 +yvi1 —XZ],XZ 0,y =>0&x%+y?>1

(ii) cos™lx+cosTly = cos_l[xy— V1 —x2/1— yz],x >0,y=0

(i) tan"! x+tan"! y =tan? f_;zy,x >0,y > 0&xy < 1
=m+tan~?! %,X >0,y > 0&xy > 1
=2,x>0,y > 0&xy = 1

Identity-2

(i) sin"!x —sin"'y =sin"!xy/1 —y2 —yv1 —x2|,x >0,y > 0

y y°=-y y
(ii) cos™! x—cos™! y = cos™? [xy+ V1 —x2,/1— yZ],
x=20y=0,x<y

1 -1 Xy
= > >
y tan 1+Xy'X_0’y_0

(i)  tan™! x—tan”
Identity-3

2sin~! x if |x|<—=
(i) sin™! (2xV1—x?) = m—2sin"' x if x> 7 #O

—(m+2sin"tx) if x<-—

vz
. _ -1 if 0<x<1
ii cos 1 (2x% —1) = | 20 X ! -~
(i) ( ) 2m—2cos 1 x if —-1<x<0
, 2tan~! x if  |xl<1
s _ X .
(i) tan~! == | m+2tan~! x if x<-1
|—(m—2tan"t x) if x>1
, [ 2tan™! x if |x<1
. - X .
(iv) sin”? Tz | T 2tan~! x if x>1
—(m+2tan"t x) if x<-1
_1 1-%2 2tan"t'x  ifx>0
v cos =
V) 1+x> [2tan"tx ifx<0
-1 -1 -1 _ —1 | xtytz—xyz | .
If tan™" x+tan™" y +tan™! z = tan [—1_Xy_yz_ZX] if,x>0y>02z>0&(xy+yz+2zx) <1
NOTE:
(i) Iftan~! x +tan™! y+tan™! z =7, thenx+y +z = xyz
(ii) lftan™! x +tan"l y+tan"l z=1, thenxy +yz+zx =1

2 !
(iii) lftan' 14+tan"! 24+tan" 1 3 =n
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