1|Page

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 fand y are
said to be inverse of each other

ie,g="f?

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].

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

Domain and Range of Inverse Trigonometric FunctionsGraphs of Inverse Trigonometric
Functions
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S.No. | Function |
1 y=5n *x |
\
2 y=ros™ x
3. y=tan? x
R | Function "'E -  Graph B
L 3
4 y =L
I x x
p—
8, y=sec " x (= 1.7
_/ | y=mn2
-.._-n--r --------
-1
,x4—.-—o-'
-1 (1.0)
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& ¥ =cosec™'x { (1, x2)
3 4 ,\rx
B ik
..... Yofisiiaes
(-1, -n2}) |
v

Properties of Inverse Trigonometric Functions
Property |
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{i} sin'isin0) =®
(1) cas* (cosB)=8;

(i) tan' (tan®) =8

{1v) comec " (cosce8) =618 [—

(v) sec”! (secB)=6;

{vi) cot™ (cotd)=8;

Property Il

ifee [i‘
2

!
g |
.

ifhe |0, 7|

1fec(—r-[».:J
272

T Xlgzn
2=

ifoe [0,x], 0+ 1.;

if6e(0,x)

(-i) gin {sin"x)=x: ifxe[-1,1]
(i) cos(cos ' x)=x; ifxe[-1,1)
i) tan(tan'x)=x; ifxeR
(iv) cosec(cosec'x)=x; if xe(~oce,—1}u (1, )
(v) seclsec ' x)=x; ifxe(—oo,~ 1] 1, )
(vi) cot (cot™ x) = x: ifxe R
Property IllI
(i) sin”"' (- x)=-sin"'x; fxe-1,1]
(if) cos '(-x)=m —cosa' x; fxe|-1,1]
(iil) tan (- x)= - tan ' x; if xeR
(iv) cosec ' (—x}=r — cosec x ! if rE (-, - 1] |1, =)
(v) sec” (mx)=m—-sec'x; ifxe(=oo,=1]u[l,=)
(vi) cot (- x)=n—cot ' x: ifxe R

Property IV

i) sin”’ [i]: cosec ¥ if £ € (= =a,— 1] L [1, =)
P

(i) cos™? [l] =sec ly;ifxe(—e=, - 1] [1,=0)
\ X,

L

cot " x; fx>0

i) tan? [ ! ]:J
X) fx<0

[— 4+ eot ' x;

Property V

Sifze -1,

(i) sin'x+cos x=

n_. ifxre R

(i) tan' x+ cot 1 x s

1

(ii) sec™ x+ cosec 'r = —; if X (= 0o, — 1] W [1,20)

o)A

Property VI
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-1y [F - ['1 X:l'
Bin x\l ¥ -vv\ h

34a _
(L sin"xo-sml_v: n—s8in’ {’(‘\11-) *V\]'x,'

—n-sm‘{qu-v +y |1 =)

f-1lsx,y<1 mxd12+_vzslorifxy<01mdx'+y2>l
if 0<x,y<landx*+3%>1
f-1<x, y<Oand x* +y*>1

gin ! x\i'l- ¥y -y 1-x'}h

2
(i) sin'x—sin"' y={ n-sin ’:x\ll- y —yyi-Th

- T —sin (x\ll-v - vvl-x)

-1<x, y<landx?+y*slorifay>0andx” + ¥*>1
focx<l,-1<y<Oand 2" + y*> 1
if-1s x<0.0<y$ltmd.r2+y"'>l

Property VII

(1) cos tx+cosy
o8  {xy - \J"l -x \,"]_-__\'?‘l}; f«l1<x, S landx+ )2 0
o I 8, -
21 - cos Hay -1 -x*1-y}; f =1Sxy<slandx+ys0
(i) cos' x—cos 'y

oos"txy+\,l x‘ yj;if-1€x,y$landxs<y
cos”’{xy«r\ﬁl—x V‘l- e } if-1<y<0,0<x<land x>y

Property VIII

() tantz+tan ' ¥

l mn'l[ig]; fxy<l

1=-2xy
= Jt+ran"[§+}'._ if x>0, ¥>0and xy>1
1 —xy
- % + tan '[»I"\—']; iz, y<Dand xy=>1
A-xy

(i) tan™' x —tan™' y

tan"[l.+ —)—.] ifxy>-1
adn+tant [ EZZY | GFxs 0, y<Oand xy<-
1+xy' Y X

-+ mn"[-;-f-.gv—); ifr<(,y>0and xy<~1

Property IX
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S

s W U ; i 1-x*

(1) sin”' x = cos™! 'l—xzztan'—,.__J— =c0t'lj—
Q \,l-xz x

o pee (:J

(i) cos™ x=sin™' 1 - x* = tan™! “l-
= cot’ 7—x_ = sec"[ l)
\l] oy :'2 x

=4 [ 1 ]
= COBRC - ~
V1-x*,

k - g 1 i
(iii) tan™ x = sin”" {_x = ¢08"" | = | = cot™ (7]
yi+x* \,'] 4.2 ¥
L
|
= cosec” [1 ]‘m"(\,'l+x3)

Property X
[ sin—l(?.x\fllj); if— s <}.
@) 2sin x={ % - sin”" (201 - £2); if3;stl
-x - gin 21 - %) if-1<x<—
%~ gin ( ) =x< ﬁ
i) Scoatx= cos' (26" -1);  if0sx<1
2x ~cos ' (2x2—1); if~1<x<0
tan™! Zx!]; f-1<x<1
1-x
(iii) 2tan'x= u+mn"[12x3~]: ifx>1
- X
_g+tan"( sz]; fx<=1
Property XI
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sin (3r - 42°); if-—-<xg
(i) 3sin! x={m - sin"}(3x— 4¢*); if;< x<1
—ft-sin" (3x = 4x’); if—lsx-(—%
cos (4x" — 3x): ﬂ;sxﬁl
(i) Feos ' x=12x —cos \(4x" — Bx); if - 1_5;1'5

21 + cos Y4 - Bx) f -1z x<-

2
[ (sx-+ o o 1
tan =1 if — <2< —
- 3x° N3 V3
< 3
(i) 3tan' x= {7 + tan”’ LI, ; ifr>—?—
1-3x* V3
~n+tan"[?ft—:»i:z]: ifx<-— L
Property XII
sin"(l—zz‘j»}: f-1<x<1
+ 1

(1) 2tan"x=<n—sin"[l—iz]; ifx>1
+x

(ii) 21:m“:c=l

cos”’ = ‘ J; if0€x< =
]_*_"40
-1 l—.\':A ip
— CO8 i f=w<cx<0

Important Results
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X+ y+ |
) X tan tar —
i XY — <
\ T 1 1 ] n .
) Iftan " x+ tan ' v + tar z=—, thenxy+vz+zx=
o
> { { 1 2
(m) Hftan "x+tan™ y+tan  z=n.thenx+ y+z=2xyz
(iv) Hsin*x+sin' y+sin'z=— thenx“ + y" + 2" + 2xyz = 1
1
| N x+ sl + Sin t, ther
i ’ 1
t4l - x Y Z 4 2 Z
C( + C( 114 1“11‘{! Xy + < +
) 1f« X+ cos r, then x~ 2xyz
1) Ifsin™" a I in then xv + » X
1x) If e Y + Bil 6, then + -6
x) If X y =8, the n x4 sir -0
14 ~ "
If tar X + tar then 1
9
1} I cot X 4 ' then

where Sy denotes the sum of the product of Xy,X,,...x, takes k at a time.

Inverse

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 of
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.
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(if) 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 trigonometric
functions. The solution consisting of all possible solutions of a trigonometric equation is called
its general solution.

Important Results

(1) sinB=0 = B=nn

(1) cosB=0=0=(2n +1)
i

(1ii) tanB=0=26 = nn

y e T
(1y) sint sin.=> V=nrn+(—1) & wherex e
o
2 2
(v) co88 = cosx =8=2nx +a, where s [0, ]
) n 7n)
(vi) tan=tana =ot=nr+ 0, where e
) 9}
vi n“e o i= “o, tan“d = tan” ¢
H K (L
1) sinf=1 =6 } )
( s b R
X 58 0=(2 1)1
nd nd cost S |
1} sind =tan@) —=H X
1t ta I

(xii) 4 f(0)1s always + ve

{xiii) Equation of the form a cos 6+ bsin®
Put a = rcosa and b=rsina, where
r=va®+b® and|eci< va* + b*

B=2nrta+o,nel
A‘I
|

| b

where, o = co8 ™ and ¢ = tan”

,'.,1". + b* Lo

(a) If| ¢| > ya® + b%, equation has no solution,

(b) If| ¢} < a* + b*, equation is solvable

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.

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

(i11) (a) Equation involving sec 0 or tan 0 can never be a solution of the form 2n+ 1) w/ 2.
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(b) Equation involving coseca or cote can never be a solution of the form 6 = nz.
For Class 11
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