Class XII

Mathematics

Chapter:2

Inverse Trigonometric Functions
Points to Remember

Key Concepts

1. Inverse trigonometric functions map real numbers back to angles.
2. Inverse of sine function denoted by sin™ or arc sin(x) is defined on

[-1,1] and range could be any of the intervals
i e R
2 "2 2"2) 2" 2]

3. The branch of sin™ function with range [%,g} is the principal branch.

Sosint: [-1,1]—> _—n,E
2 2

4. The graph of sin! x is obtained from the graph of sine x by
interchanging the x and y axes

5. Graph of the inverse function is the mirror image (i.e reflection) of the
original function along the liney = x.

6. Inverse of cosine function denoted by cos™ or arc cos(x) is defined in
[-1,1] and range could be any of the intervals [-x,0], [0,x],[x,2x].

So,cos™: [-1,1]- [0,x].
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7. The branch of tan™ function with range (%,gj is the principal

branch. So tan™: R - | —~, X |,
2 2

8. The principal branch of cosec™ x is [%,ﬂ-{O}.
cosec! x :R-(-1,1) » | =% X 1-703}.
2 2
9. The principal branch of sec x is [0,1]-{ g}.

sec? x :R-(-1,1) -»[0,r]-{ g}.

10. cot? is defined as a function with domain R and range as any of the
intervals (-=,0), (0,n),(rn,2xr). The principal branch is (0,x)
So cot™ : R > (0,n)

11.The value of an inverse trigonometric function which lies in the range
of principal branch is called the principal value of the inverse
trigonometric functions.

12. Inverse of a function is not equal to the reciprocal of the function.

13.Properties of inverse trigonometric functions are valid only on the
principal value branches of corresponding inverse functions or

wherever the functions are defined.
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Key Formulae

1.Domain and range of Various inverse trigonometric Functions

Functions Domain Range
(Principal Value Branches)
y = sin”! x [—1, 1] __E E_
(- 2, 2_
y = cos™* x [-1, 1] [0, 7]
= - R-(-1,1 I ]
y = cosec - X (-1,1) _E,E {0}
— 2 2_
-1
= sec " X R-(-1,1
Y ( ) I:O,TE]—{E}
2
y = tan™* x R kX
2'2
y = cot™ x R (0,7)

2. Self Adjusting property

sin(sin’x)=x ; sin’(sin x) = x

cos(cos™ x)=x;cos(cos x)=x

tan(tan® x)=x;tan™(tan x)=x

Holds for all other five trigonometric ratios as well.

3. Reciprocal Relations

. 4(1 B
sin 1(—j=cosec !'x,x>lorx<-1

X

4 (1 _
cos™! (— =sec'x,x>1orx <-1

X

tan (1] =cot?x,x >0
X
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4. Even and Odd Functions

(i) sin(-x) = -sin"*(x), x e[-1,1]
(i) tan'(-x) = -tan”*(x), x eR

(iii) cosec™(-x)=-cosec™'x, |x| >1

(iv) cos™(-x)=mn-cos™'x,x e[-11]
(v) sec!(-x)=n-sectx,|x|>1

(vi) cot™(-x)=mn—-cot™x,x eR
5. Complementary Relations
(i)sintx + costx = g,x e [-1,1]
(itantx + cot ™1 x = g,x eR

T

iii) cosec™x + sectx = =, |x|>1
2

6. Sum and Difference Formuale

() tan'x +tan*y = tan™ (uj,xy <1
1-xy

ijtantx —tan?y = tant| 2= | xy > -1

(if) y ' XY
1+Xxy

sin [xy1-y2 + yy1- x]
sin [xy1- y2 - yy1- x]
cos 1 xy —V1-x2\1-y?]
cos [xy + V1- 21— y?]

cot [ Xy =1
X +y

(iii) sin"*x + sinly

(iv) sin"x - sin’ly

(v) cos'x + cosly

(vi) cos'x - cosly

(vii) cot'*x + cot’ly
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(viii) cot*x - cotly = cot™? (Lﬂj

Y —X

7. Double Angle Formuale

(i) 2tan"t x = sin? e X[ <1
2

(ii) 2tan™ x = cos™? i—xz,x >0
+X

(iii) 2tan"! x = tan™! 12—X2,—1 <x<1
— X

I/\

(2sin x = sin @\t ), < x<
e - sm T, 2

8. Conversion Properties

(i) sintx =cost V1-

= = cot™?
x\/1 X2 X
(i)  cosx = sin"ty1-x?
= 1 ~cot 1 X
X
(i) tanix = sint = %
1-x2
= cos! = sec® 1+ X?
1+x
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V1+x2

X

= cosec!

Properties are valid only on the values of x for which the inverse functions
are defined.
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