Mathematics Notes for Class 12 Chapter 2
Inverse Trigonometric Functions

Inverse Function

If y = f(x) and x = g(y) are two functions such that f (g(y)) = y and g (f(y)) = x, then f and y are
said to be inverse of each other

ie,g=1f !

IF y = f(x), then x = f(y)

Inverse Trigonometric Functions

If y = sin X!, then x = sin”' y, similarly for other trigonometric functions.
This is called inverse trigonometric function .

Now, y =sin’'(x),y € [x/2,n/2] and x € [-1,1].

(i) Thus, sin”'x has infinitely many values for given x € [-1, 1].

(ii) There is only one value among these values which lies in the interval [n/ 2, 7/ 2]. This
value is called the principal value.

Domain and Range of Inverse Trigonometric FunctionsGraphs of Inverse Trigonometric
Functions



Properties of Inverse Trigonometric Functions

Property I
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(i} sin™' (@) =48, |‘}GE[ R}
(1i) cas ™ (cosB)=18; ifbe |0, 7|
(i) tan' {tan®)=8;  of Bc(- [i:;-)

(iv) vorec " (cosco 81 =6:1f8e [- J; R I;} pzn

(v) sec™! (sec@)=0; thE[O‘n}.BFE

(vi) cot™ (cot8)=6; if8e(0,x)

Property II

(-i] s:r-l{sain'E x)=x: ifxe[-1,1]
(ii) cos(cos ' x)=x: ifxe [-1,1]
(i) tan(tan'x}=x; ifxeR

{iv) cosec (cosee™ 1) = x: if xe (-, — 1}w [l =)
(v) seclsec” xy=2;  ifxe(-o,~1]w[l,=)

(vi) cot(cot™ x)= x: fxe R

Property III

(i) sin"" (—ax)=-sin"'x; fxel~1.1]
(i) cos (~x)=m-cos'x: ifxel-1,1]
(iii) tan™'(= x) == tan' x; if xe R

(iv) cosec™ (—x)}=w — cogac x: if xe(—os,— 1)1 [L, =)
(v) sec! (~x)=m-secT' x; ifxe(=o,=1]U[l,=)

(vi) cot ' (-x)=m-cot"'x; ifxeR

Property IV

P &
i) sin”’ [—]—- cosec ' x if x € (= w0, — 1] U [1, )
X
(ii) cos™ (l] =sec xifxe(—=,—1]uU[1,)
\ X

_|[1] cot ' x; ifx>0
{11} tan =
%

-n+eot x; ifx<D

Property V

(i) sin'x+cos ! x= ; ifxef-1,1]

o i
(i) tan™ x+cot™ x = ifre R

(i1i) sec™" ¥+ cosec 'xr = E fxe(—o,—1]w[l,==)



Property VI
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ein
n—sin (el —3* €+ ¥41-x");

) sinx+ sin! y=
- u -

P
xy1-y2 1:_}'1;'1'2?2}}

sin {xy1=y? +y 12}

H-1sx y<1and x* + ¥ <lorifay< Oand 2+ y*>1

if 0<x,y<landx*+ ¥ > 1

if-1<x y<Oand 2*+y*>1

airt"{:u:\i_lz__?E -yq1-2%

(g eint i y=

m-sin {1y’ -y 1-x%)4
—n—gin {xyl—y* = pfl-2'Y

if-1sx y<land 2+ yistorifayspand x’ +¥i>1

if0<x<1,-1

<ysOand2* + y°>1

if-15x<0,0<ySlandx®+y*>1

Property VII

(i) cos™ x+ cos™' y

coa"lxy—v"l-rz l-'}"“‘:

2:—:05"{13'-41—::! 1-y*} if-1sxyslandx+ys0

(i) cos' x—cos 'y
Property VIII

() tan z+tan'y

-

1]

(i) tan”' ¥ —tan' y

if-1<x s landx+y20

008-1{17+J1-?:2‘1 - yz);if—ISx.yslandxs ¥

—ms“{;yn]l—x"Jl-‘v!}:if-lsygo,oczslandxzy

mn"'[:+y]; fayel
1=237"
x+tan” [ffy—]'. ifx>0,4>0and xy>1
1-axy
—1+tan"[i+-l]; ifze0 y<bandxy=>1
3 =x
tan' [ 22 A i -
[1**-\2)' if xy>-1
afx- :
{r+tan [EZX ) iFxs 0, y<0and xy<-1

-n+ tan"[%]: ifx<0,y>0and xy<~-1
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Property IX
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) sm'x:m‘,']l-g’lghn-l x =uot"\||1-x=
1-x
1 1 - R
= se¢ [Ttl-xz]_ml(;]
(ﬁ) m‘leQinhl l-x2ntnﬂ'l l_xn;
= -1 x . ~1 _l;
i 1-2* s [x]
= cosec™ !
JI-—::”
. =l = gin~! x = -1 1 & ¥, .];
(iii) ta sin ['__l+x2} cos [7—-’1_”3] cot {:)
= cosec! [@] = sec (1 + 2%
Property X

--1211_.‘3; o 1 1
Hlﬂ{ ) lfjiﬂrﬂyz-

@) 2sin” x= {5 -sin" (21~ 2%); if;%sxsl

-x - 8in"1(2xy/1 - ¥°); H—ls:s-;‘%

oua'l{Zx’—l): if0sx<1

A il
it {Zx—m"(h’—u; if-1<x50

tan'l[lzx!]; if-1<x=1
-

(iii) 2tan' x= x+tan'l[lf':,]: ifx>1

—x+tan*‘[—l_x2]: ifre-1



Property XII

e | 1
in(3x - 42°); if- —<x<—
gin "(ar ) 3 x 3
() 3sin~ x={x - sin"}{(3x - 4°); if%{xsl

—nt-sin”" (3x - a2); ir-ls:n:-%

cos (4x" - 8x); H%E:El
(i) 3cor” x=42x - cos (4 - 3); ar_%sxs?‘a
21 + cos (4 - 3x); H-lﬂxi-%
. [3x -2 1 1
tan~! [ S-S | if - =< x<c =
[1‘312} NE] N
ifax=P) = 1
Jta Tx= ta ] n f
(i) nx=47+tan [1_312] |x>;,§
[ 8e=22 1
-n+tan” | | ifx<— <=
(2} e
= 2% F
gin™' : if-1cxsl
[14-;3]
(1) 2t&n“'x=«11:—sin“[ k:} ifr>1
1+x
e i Ry
x - 8in [“_::. x<

2
m“[: "z]; if 0€ x< =
(ii) 2tan ' x= l’” %
+ X



Trigonometric Equation

An equation involving one or more trigonometrical ratios of unknown angle is called a
trigonometric equation .

Solution/Roots of a Trigonometric Equation

A value of the unknown angle which satisfies the given equation, is called a solution or root o
the equation.

The trigonometric equation may have infinite number of solutions.

(i) Principal Solution — The least value of unknown angle which satisfies the given equation,
is called a principal solution of trigonometric equation.



(ii) General Solution — We know that, trigonometric function are periodic and solution of
trigonometric equations can be generalised with the help of the periodicity of the trigonometri
functions. The solution consisting of all possible solutions of a trigonometric equation is calle

its general solution.



Important Points to be Remembered

(i) While solving an equation, we have to square it, sometimes the resulting roots does not
satisfy the original equation.

(ii) Do not cancel common factors involving the unknown angle on LHS and RHS.Because it
may be the solution of given equation.

(1i1) (a) Equation involving sec 0 or tan 0 can never be a solution of the form (2n+ 1) /2.



