248 INVERSE TRIGONOMETRIC
FUNCTIONS

KEY CONCEPT INVOLVED

Functions Domain Range
@) sin R [-1,1]
(i) cos R [-1,1]
(i) tan R—{x:x:(2n+1)g,nez} R
(iv) cot R-{x:x=nm,n ez} R
(v) sec R—{x:x:(2n+1)g}nez} R-[-1,1]
(vi) cosec R-{x:x=nm,n ez} R-[-1,1]

Inverse Function - If f: X — Y such thaty = f (X) is one-one and onto, then we define another function
g:Y — Xsuchthat x =g (y), where x € Xandy € Y which is also one-one and onto. In such a case domain
of g = Range of f and Range of g = domain of

gis called inverse of for g = f 1

Inverse of g =gt=(fF1)1=A1

Principal value Branch of function sin-! - It may be noted that for the domain [-1, 1] the range sould be
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any one of the intervals| ——— || 55| or | 5+ | corresponding to each interval we get a
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branch of the function sin~! the branch with range {_n,n

5 2} is called the principal value branch.

Thussin™: [-1,1] - [_““}
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4. Principal Value branch of function cos=! - Domain of the function cos™tis [-1, 1].
Its range is one of the intervals (-, 0), (0, =), (%, 27). etc. The branch with range (0, =) is called the
principal value branch of the function cos™ thus cos™ : [-1, 1] — [0, 7]
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5. Principal Value branch of function tan-! - The function tan-* is defined whose domain is set of real

E——— e
numbers and range Is one of the intervals 5 ol )l etc.
Graph of the function is as shown in the adjoining figure the branch with range (_;gj is called the

T T
pricnipal value branch of function tan-%. Thus tan=*: R—>( 2 2)
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6. Principal Value branch of function cosec - The function cosec is defined on a function whose domain

isR— (-1, 1) and the rangelsanyoneofthemterval{ 2 } {}[ } {}{7T 371 —{n}, ...

The function corresponding to the range {—2 2} —{0} is called the principal value branch
of cosec™!

Thus, cosec?: R— (-1, 1) - {— } —{0}
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7. Principal value branch of function sec™ - The sec™ is defined as a function whose domain is

The branch corresponding to range [0, =] —{g} is known as the principal value branch of sec™. Thus

sect: R—(=1,1) — [0, 7] _{721}

y=sectx

Principal Value branch of function cot™ - The cot™* function is defined as the function whose domain is
Rand the range is any of the intervals......... (-, 0) (0, ), (w, 2x) etc. The branch corresponding to (0, =)
is called the principal value branch of the function cot™2, then cot™*: R — (0, =)




9. Inverse function Domain Principal Value branch

il T r
sin [-1,1] { 5 ,2}
cos™! [-1,1] [0, 7]
1 LN
cosec R-(-1,1) { > s {0}
sec™! R-(-1,1) [0, 7] - {g}
tan~? R {_n n}
22
cot? R (0, )
CONNECTING CONCEPTS
1 () sint1/x=cosecix,x>1,x<-1 (i) cost1/x=seclx,x>1,x<-1
(i) tan~1/x=cotx,x>0 (iv) cosect 1/x =sin™tx, x e [-1,1]
(v) sect1/x=cos?tx, x e [-1, 1] (vi) cotl1/x=tan"lx,x>0

2. (i) sint(-x)=-sin"'x,x e [-1, 1]
(i) tant(x)=-tan’x,xeR
(iii) cosec™® (—x) = —cosec™!x, [x|>1
(iv) cost (-x)=m—cosx, X € [-1, 1]
(v) sect(-x) =m—seclx, x|>1
(vi) cotl(-x)=n—-cotlx,x eR

3 () sin'x+costx=n/2,x e [-1,1]
(i) tantx+cottx=n/2,x eR
(iii) cosec! x +secx=n/2,|x|>1

4, ) tanlx+tanty=tant XY xy<1
y 1-x y

(i) tantx—tan~'y=tan! X=y xy> -1
1+ xy

1 1
iii) 2sin~tx=sin! _x2 ), ———<x<—
(i) (2x3h=x7) — 5 sxs 5

(iv) 2costx=cos™ (2x?-1) 7_i <x<1
NG

2X . 2X —x2
(v) 2tantx=tant——5,~l<x<l=sin"t =" |x|<1=cos 1-x

>
1-Xx 1+X 1+ x2 x20





