INVERSE TRIGONOMETRIC FUNCTIONS

Principal Values & Domains of Inverse Trigonometric/Circular

Functions:
Function Domain
(i) y = sin"'x where -1<x<1
(i) y = cos ' x where -1<x<1
(iii) y = tan~'x where xeR
(iv) y = cosec™'x where x<—-1orx>1
(v) y = sec™'x where x<-1orx>1
(vi) y = cot'x where xeR
(i) sin'(sinx)=x, -L<x<X
. 2 2
(i) cos'(cosx)=x; 0<x<m
T T
(iii) tan'(tanx) =x; —-—<x<—
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cot'(cotx)=x; O0<x<nm

T
sec™'(sec x) = x; OSXSTE,X;tE

T
cosec'(cosecx)=x; x=z0,-—<x<
sin”'(-x) = - sin""x, -1<x<1
tan'(-x) = — tan~"x, xeR

cos'(-x)=m—cos'x, -1<x<1
cot'(-x)=n-cot'x, xeR

. T
sin'x +cos'x=—,-1<x<1

T
tan*1x+cot*1x=3, x e R

T
cosec*1x+sec*1x=3, |x| >1
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2. Identities of Addition and Substraction:
I-1 (i) sin"'x + sin”'y

=sin*1[X\/1—y2 +yx/1—X2],sz,yzO&(x2+y2)s1

=n—sirr1[x«/1—y2 +yx/1—X2],x20,y20&x2+y2>1

(i) cos'x + cos'y = cos™’ [XY —J1-x7 41 —yz} , Xx>20,y>0

+
(iii) tan'x + tan'y = tan™’ =

J ,X>0,y>0&xy <1
y

+
=7t+tan*11X X};,x>0,y>0&xy>1

e
=5,x>0,y>0&xy=1

-2 () sin*1x—sin*1y:sin*1[xx/1—y2 —Yx/1—X2]x20,y20

(i) cos*1x—cos*1y=cosﬂ[Xer\“—X2 \/1—y2]

Xx>0,y>0,x<y

X—y
(iii) tan”'x — tan'y = tan™’ Trxy - x>0,y>0

2sin'x  if |x|< &

V2
I-3 (i) sin1(2th_x2) = | n-2sin"x if x>%

—(n + 2sin”’! x) if x<—-L

2

2cos ' x if 0<x<1

i cos (2x2-1
W ( ) |2 -2cos™'x if —1<x<0

[ 2tan'x if | x|<1
(i)  tan” 2"2 = | n+2tan'x if x<-1

1-x —(n—2tan’1x) if  x>1




. | 2tan'x it |x|<t
(iv) sin' - = | n-2tan'x if x>1
1+x -1 .
—(Tc+2tan x) if x<-1
2 [ -1 i
1-x 2tan”'x  ifx>0
) cos™ = R
14+x2 |—2tan”'x ifx<0

X+Y+2Z—Xyz

1—xy—yz—zx}if’X>0’ y>0,z>

If tan-'x + tan'y + tan-'z = tan{

0&(xy +yz+2zx)<1

NOTE:
(i Iftan'x + tan"'y +tan'z=nthenx +y + z = xyz
(i) If tan”'x + tan~'y + tan~'z =g then xy + yz + zx = 1

(iii) tan'1+tan'2+tan'3=n



