CLASS 12

INVERSE TRIGONOMETRIC FUNCTIONS

BASIC CONCEPTS OF INVERSE TRIGONOMETRIC FUNCTION

INVERSE FUNCTION

Definition

If a function is one to one and onto from A to B, then function g which associates each
element y € B to one and only one element x € A, such that y = f (x), then g is called the

inverse function of f, denoted by x = g (y).

Usually we denote g = f~1 {Read as f inverse}
x = f-1(y).

Inverse Trigonometric Functions
We have seen that the trigonometric functions, sin, cos etc. are all periodic and thus, each of

them achieves the same numerical value at an infinite number of points. Thus, the equation

. 1 . e . . T T .
sinx = 2 has an infinite number of solutions, viz., x = 5 m — . etc. If one is to answer

the question : “What is the angle whose sine is % ?”, there is no unique answer. The difficulty

arises as the function f: R - R defined by f(x) = sin x is not one to one and thus, does not
admit of an inverse. To achieve a unique answer to the aforesaid question, we restrict the

domain and codomain of sinx so that the resulting function is invertible. Thus, the function

g :\\_12[’7_22- %[—ll] defined by g(x) = sin x is one to one and onto and admits of an

inverse (denoted by h = sin-land read as sine inverse or arc sin) defined as

h:[-11 —>_—7_2’ iZTJ

where h(y) = x if y = sinx. The function sin—1 is the inverse of the sine function when the

sine function is viewed in a restricted sense.

We similarly define the other inverse trigonometric functions
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ntervals for Inverse Functions

Here, sin‘lx, cosec‘lx, tan—1x belongs to I and IV quadrant.

N

y
—n/2

Here, cos‘lx, sec‘lx, cot—1x belongs to I and Il quadrant.

1. I quadrant is common to all the inverse functions.
2. 11l quadrant is not used in inverse function.

3.1V quadrant is used in the clockwise direction i.e., -n/2 <y <0.

Domain, Range and Graphs of Inverse Functions

1. Ifsiny=x,theny= sin—1x, under certain condition.

-1<siny<1;butsiny =x.
-1<x<1
Again,siny=-1=>y=-n/2
Andsiny=1=y=mn/2
Keeping in mind numerically smallest angles or real numbers.

-n/2<y<m/2
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These restrictions on the values of x and y provide us with the domain and range for
the function y = sin~1x.
ie., Domain: x € [-1, 1]

Range: ye|[-n/2,71/2]

(1, 7/2)

y = sin”'x
> X

O

(-1, —n/2)Y
Let cos y = x then y = cos~1x, under certain condition -1 < cos y < 1.
= -1<x<1
cosy=-1l=oy=mn
cosy=1=y=0
0 <y <= {as cos x is a decreasing function in [0, ];
hence cosnt < cos y < cos 0}
These restrictions on the values of x and y provide us the domain and range for the
function y = cos~1x,
Le, Domain: x € [-1, 1]

Range: y e [0,

(~1,m) Y4

3. Iftany = xtheny = tan~1x, under certain conditions.

3
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Here,tanye R=>x e R;-wo<tany<ow=-n/2<y<m/2

Thus, domain x € R

Rangey € (-n/2, n/2)

If cot y = x, then y = cot~1x (under certain conditions)

cotye R=>x eR;
—o<coty<oo=>0<y<m
These conditions on x and y make the function, coty = x

one-one and onto so that the inverse function exists.

i.e., y = cot~1x is meaningful.

i.e., Domain: x € R

Range: y e (0,n)

O

If secy = x, theny = sec-1x, where | x |>1and 0 <y <, y # 1/2

Here, Domain:xe R-(-1,1)

y = sec'x
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6. If cosecy =xtheny = cosec1x,
where |x|>1land-n/2<y<mn/2,y#0

Here, domain € R- (-1, 1)

Range € [-nt/2, /2] - {0}

y = cosec X

Function Domain
simx (11
cosix 11
tanix (e300

cotix (g9
sec’X | (-a-J UL o9

cosect X | (-eg-1] U1, 9

Ex.1: Find the value of tan

o o= 3) e (5
o [543

= tan (gj :«/_13’ .

Find domain of sin-1 (2x2 - 1)

Let y=sin"1(2x2-1)
For y to be defined -1<(2x2-1)<1

=xe[-1,1]
The value of tan—1(1) + cos~1 (—%j+ sin—1 (—%) is equal to-

5
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Sol.

1 . 1
-1 -1{ = -1 =
tan~1(1) + cot ( 2j+ sin ( 2)

2

_ T T_ _3n
“3v3° 6 31277

The value of cos (%005“11' is equal to-

1
et cos 8= 0,

i 1. .41 1
where 0 <0< 5 Then ?cosg— §9

= CO0S (%cos*l%j = cos%@

Nowcos—1 ==9

T 0
< —,S0COS =#—

757 777




