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Inverse Trigonometric Functions

~

Graph
Inverse function Domain Principal Value Branch
. S l.y=sin'x 2.y =cos™'x 3.y =tan'x
y=sin x [=1.1] LTZ_J
y=cos 'x =l 1] [0, =]
-1 —n T
y =cosec” x R-(-1,1) {75} ~{o}
y=sec 'x R—(-1,1) [0’“]’{2}
y=tan"'x R (%‘%)
y=cot™'x R (0,m)
T
N /

o

(i) sin”!(sinB) =B if —- <O
B 2
(iii) tan " (tan 0) = 0 if "7“ <0< g

(v) sec™' (sec®) =0 if036<g or §<95n

Property -01

\

(ii) cos ' (cos0) =0 if 0<O<m
(iv) cot ' (cot®) =0if 0<O<m

(vi) cosec™ (cosec0) =0, if—g§6<00r0< Bsg

Properties Of Inverse Trigonometric Functions

(i) sin(sin " x) =x, if -1<x <1

(ii) cos(cos'l x):x, if-1<x<1

(iii) tem(tan’1 x) =X jf—0<X<®©

V) sec(scc’1 x): X, ifro<x<—lori<x <o

(iv) cot(co'f1 x) =x,if-o<x <o

A

JARN (vi) cosec(cosec" x)= X, if-o<x<-lori<x <o )
Property -03 Property -04 )
o =] I B
@) sin ' (=x)=-sin"' x, if_j<x<q (iv)cot™ (=x) = 11— cot "' x, if—00 < X <0 & sin” L ox .
i)sin”' x+cos” x =—,x €[],
(i) cos ™' (-x) =m—cos”' x, if -1<x <1 (v)sec ' (—x)=m—sec ' x, if o< x <10l <x <00 2
» g ii) tan™ x +cot ' x =2 R
(iiii) tan~'(=x) =—tan ' x, if -0 < x <0 (vi) cosec™ (—x) = —cosec™ x, ifco<x < ~l Or1<x <00 (i) tan"x oot x =5, x<
(iii) sec™ x +cosec™" x :g,x e (—o0,—1]U[l,)
Property -05
N /
- ~
(i)sin’]x:cosec"(lj,—IS)(Slf{O} Property -06
X
. - B S x+y - Sl -t ot XY ) xy>—1
(ii)cosec"x:sin’l(i),xeR—(—l,l) (|)tan'X+tan‘y=tan‘[1_xyj,xy<1 (ii) tan™ x —tan""y =tan [—1+Xy
o x-y =
1 =n+tan”| 22 | x>0,y >0,xy> 1 :ﬂﬂanl(in ],X>0,y>0,xy< 1
(iii) cos"x:sec"(f),—Istlf{O} 1-xy y
X
) . (1 —pttan | Y |, x<0,y<0,xy> 1 — matan | 22X |Lifx<0,p<0and xy>1
(iv) sec” x=cos | — [, xeR—(=L,1) 1-xy I+xy
X
- a1 _
(v) tan™' x = cot l(f),XER*{O} (iif) tan”' x + tan"' y + tan”' z :tw*I[M ,
X 1-xy—-yz—zx o
» ifx>0,y>0,z>0 Lif x<0,y<0and xy>1
(vi)tan"(l/x)={C0t * sl and (xy +yz+2x) <1
—-n+cot” x V x<0 Y \_ J
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- JfxP 4y’ <1
(i) sin”' x +sin"'y =sin ‘{le—y2 +y\/1—X2} yaiey

orif xy <0 and x* +y* > 1; where x.ye[fl,l]
:Trfsin"{x«llfyz +y\/|7)(2}if0<x£1,0<y£|andxz+y2>I
=—m—sin”' {X1,]7y2 JrY‘H*XZ },if*li x<0,0< y<1 andszryz >1

Property -07

@ sin” x—sin”y :Sinil{x\‘l‘yz -y 1"‘2}, xy > 0, x2+y2>1or x+yX]

:Tl:—sin"{mll—)’2 -y 1—x2}r0 <x<-1<y<0,x° +y?>1

:—n—sinil{xxll—yz -y I—XZ}' “Tex <00y <l x+y? >l

/

(i) cos™ x+cos™y :cos"{xy—\ll—xzxﬂfyz}r “T<xy<lx+y20
:2n—cos’l{xy—\/1—x2«ll—yz}/ “T<xy<l,x+y<0

Property -08

(ji) cos'x—cos™'y =cos"{xy+\/1—xzﬁ}r “lexy<lx<y

~

:—cos’l{xy-%—ﬁﬁ}r_]£y5010<X$1fX>y

/

Property -09

-1 1
L <x—

0] 2sin71x:sin"l(2xxllfxz), 5
:n—sin"(zxxh—zz), L ox<,

(if) 3sin”'x =sin"' (3x—4x*),-1/2<x <1/2
:n—sin"(Sx—4x3), 1/2<x<1
—m—san” (3x—4x’),~1<x <-1/2

(i) 2c0s™ x =cos ™ (2x* -1}, 0<x <1 =2n—cos ' (2x* ~1),~1<x <0

(ii) 3cos“x:cos"(4x3—3x), 1/2<x<1

2 = :2n—cos’l(4x3—3x),—1/2£x£1/2
:—n—sin"(ZXVI—XZ),—ISXS_T; :2n+cos"(4x373x),715x571/2
N AN )

Property -11 N
o 2x 3 -1 .o 2x
i -1y =tan™' , —l<x<l1 ji) 2tan X:sml( ), -1<x<1
(I) 2tan” x (1_)(2) ( ) 10 x>
. 2
:n+tan71( ZXZJ, x>1 =Tn—sm l(—xzj,x>1
1-x 1+x
2x
s -1
:—n+tan’l( 2x j x <—1 sonosm (1+ 2]’X<_1
1—x2 £l X
. L 3x—x? -1 1 1-x2
(iv) 3tan'x=tan| X=X | TS cx<— “ly =cos”! , 0<x<w
-3’ ) B B (i) 2zt 1+x°
3 g2
R L X>—— i X2 ,—0<x <0
1-3x? \/§ 1+x
=—m+tan”' e x<—L
1-3x2 ) B
N /
Property -12 )
Property -13
- B Property-13 [
(i)sin™' x =cos™' V1-x* =tan™" X ot X e ! =c0sec'l(ljsx>0
1-x2 X 1-x* &
If X, X, ..., X €R then tan7x, + tan™x, + ... + tanx =
2
cos'x =sin"'VI-x* =tan” 1% ot :sec’l[lj:cosec"( ! 2],x>0 G s s
2 1-x? = 1-x tan~| SLTSsHSs =Sy +e
1—5s, +8, =85 +--*
L where, s, = sum of products of x, X, ..., k taken k at a time.

(iii) tan~' x :sinfl[ X
N1+ %2

-
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tan ™' (sec X +tan x)
sin”' (sin x)

cos ™' (4x3 —3x)
cos™ (cosx)

Some Important graphs

sin”! (3x—4x)
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|
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