INVERSE TRIGONOMETRIC FUNCTIONS

Miscellaneous vamples
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* Find the value of sin” (sin ?)

s 3 3w
Solution v 4 row that sin'(sin x) = x. Therefore, sin”'(sin—) =
S -z ich i Inci h of sin™! x
But '5—5 [—5, 2], which is the principal branc
. 3n 3t, . 2n ﬂ'-.’fl‘.]
However sin (?)=sm(7t——5—):sm—5— and 5 e[ 5
.3 . o kil w 2@
Therefore sin”!(sin %t):sm ‘(sm—):—
| fin-1 3 sin"ﬁ—co et
Show that T =
Let sin"zzx and sin‘lizy
5 17
, 3 i 8
Therefore SInx=— and sin y=—_
) 17
Now Cosx=+/1-sin? x = /1_% =§ (Why?)
and c°3y=\/l—sin2y= 1_ﬂ=E
289 17
We have

Cos (x~y) = cos x cos Y + sin x sin y

4
= —XE+§)(.§= 84

517 5717 g5
Therefore x‘y=cos"(.8i) |
: 85

H . 13
ek sin '~—sin"£=cos—z 84
5 17 85
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"'.\;\m Ie 412
ple 11 Show that sip 'E+cos §+tan"§§=Tt

Solution Let Sin.~1 -11% =X, COS %: y, tan"' 92 =2

16
Then Sin x = 4 63
=T-, COsSy=—, tanz=—
13" 16
3 12 3
Therefore Cosx=—5-, sin y=—, tanx=— and tany—4
13 5 )
123
tan(x+ y) = RATUR A O\ ded ) 63
We have y Nl 1——1——2—><§ 16
5 4
Hence tan(x+y)=—tanz
ie. tan (x + y) = tan (-z) or tan (x + y) = tan (7 — z2)
Therefore X+y=—z Oor xX+y=m-2z
Since x, y and z are positive, x + y # —z (Why?)
in 12 4 cos 3y tan1 932
Hence x+y+z=m or Sin 13 CcoSs 5 n 16_15
. Simplify tan-! acos x—bsin x . @ |
Foxambpie 12 lmply bCOSX+aSinx 9 b tanx>—
.+ We have,
[ acosx—bsinx ] -
tan-!| €08 X—bsin x tan-! BiEos ¥ . ——tanx
beosx+asinx | = " | boosx+asiny | = @0 x
L bcosx | _1+—-tan

qa )
tan 'Z —tan”' (tanx) = tan' & _,




3 b TIONS 51
INVERSE TRIGONOMETRIC FUNC
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Example 13 Solve tan ' 2v + tan ' 3x A
n

4

NS g
Solution We have tan ' 2x + tan' 3x

4 2x+3x \ h
tan = —
) 1-2xx3x ) 4
4 5x )\ =
tan ) = -
<. 1-6x> | 4
> an L =1
Fherefore 1— 62
S 6x+5x-1=0ie,6Gx-1D)(x+1)=0
1
which gives x= or x =-1.
Since x = — 1 does not satisfy the equation, as the L.H.S. of the equation becomes

. I
negative, x=g is the only solution of the given equation.



The domains and ranges (principal value branches) of inverse trigonometric
functions are given in the following table:

Functions Domain Range T
(Principal Value Branches)
y =sin" x -1, 1 [:.’_t E]
> 4, ] 2 ’ 2
y=cos' x -1, 1] [0, n]
y = cosec! x R - (-1,1 :E,E] ~ 10
e =5 o
= -1 T
y=seC" x R - (—19 1) [Os n] - {E}
— tan—-l ‘ R _..E E
y= X 2 ) 2
y = cot! x R 0, )
: .
sin”'x should not be confused with (sin x)'. In fact (sin x)*' = —— and

similarly for other trigonometric functions.

The value of an inverse trigonometric functions which lies in its principal

value branch is called the principal value of that inverse trigonometric
functions.

For suitable values of domain, we have

y=sin? x=>x=siny =siny =y=sin"'x
. sin (sin™! x) = x sin™! (sinx) = x
R |
sin™! ; = cosec”! x cos”!' (-x) = - cos! x
1 1 '
< CO§” ; = sec'x cot”! (=x) =1 - cot”' x

- fan” —=cot” x

& |-

sec”! (—x) = |t — sec!' x



sin! (-x) = — sin!

tan'x 4+ cot! x =

sin! x +cos™! x =

Nig NIa

X+Yy

-1 1y — ¥ :
tan”'x + tan”ly = tan™' 7770

x-w

T -1 -1
tan 'x tany:tﬂfl 1+xy

2x
1+ x

2tan~! x = sin™!

5 = COS"'

= x*

1+ x*

tan~! (=x) = - tan”' x

cosec”! (—=x) = — cosec .
| n

cosec' x + sec” x = 5

2x

1—-x

2tan'x = tan’'

9
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