INVERSE TRIGONOMETRIC FUNCTIONS
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A function f :A— B is invertible if and only if it is a bijective. If Y = f)eox=f (y) , is known
as x is equal to finverse y.
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There are six inverse functions viz. Sin  x,cos " x,tan ~ x,cosec x,sec - x and cot " x.

Principal value of an Inverse function

The ranges of the inverse trigonometric functions are called principal values of the inverse function. The

1

principal value of sin™'x, tan'x and cosec” x are the angles that lie between ~g and gand the principal value

1 1

of cos'x, sec !xand cot !x are the angles that lie between 0and = .

Domain and Range of Inverse T-functions

Function Domain Range

sin”!x [_1’ 1] {_

cos x [-1.1] [0.7]

tan~ ! x (-on0) or R (_ n EW
L 272)
cosec Vi x<-lorxzl |:*E Ewi{o}
2 2]
secilx x<—-lorx=>1 |—|_0’TE—U_ Eﬂ
[2f
cot 1x (_OO’OO) or R (O’R)

Properties of Inverse T-functions

If 0=sin"'x=sind=x, where —1<x<1and —ESG_ I
2 2

For example, if O=sin"'1=sind=1=sind=sin "= 0="
2 2




Property 1:

~

sin”™! (sinx) = sin(sin_1 x) =x

2. cosfl(cosx)zcos(cosflx) =x

3. tanfl(tanx):tan(tanflx):x

4. cosec™! (cos ecx)= cosec(cosec_lx) =5

5. sec! (secx)= sec(sec_lx) =x

6. cot™ (cotx)= cot(cot_1 x) =%

Property 2:

1

_ S 1)
1. sin"!x = cosec™! _) ¥ Kl
oAl
2. cos ' x =sec”! 1_ R 1
GHTE
3.tanlx = cot_lq 1_\|, xXeR
i
4. cosec x = sin”! 1_ 1
S
5.seclx—cosl(kl_)!,if Fl
6.cot L x = tan”! (kl_\’ x>0
x—)ﬁl\

T + tan L ),x<0

—1 -
7. cot x:lt g1y«
an

C ) :

>0

Property 3:

| - -1 ™
. SIn " x+cos x—E, |x|310,,x€[_1’1]

B _ v
2. tan”! x + cot 1x:_, xeR
2

3. cosec x+sec!x= %, |x|21 o xeR—(—l, 1)



Property 4

s =] § -1 =
1. sin " x+sin y=sin (x\/l y2+J’\/1—x2)’lf—lﬁx,yﬁlandx2+y2Sl

2. sin”! x—sin”! y=sin 1[)C\/l—y2 —J’\/l z)aif—lﬁx,yﬁlandx2+yzﬁl

c COS_]XJFCOS_IJ’:COS_I(X)’_W 1—y2j:i](—1£x,yslandx+y20

4. COS_I?C_COS_]y:COS_I(nyrmﬂJaif—ISx,ySIandy—xZO
tan_l[%} if x>0,y>0 and xy<l1

5. tanﬁ1x+tanﬁ1y: T+ tan~ l(qﬁéﬂ if x>0,y>0 and xy>1
iy) /
| X
L }
1 M\J if x>0,y<0 and xy>-1
tan~! x—tan”!

tan - if x<0,y<0 and xy>1

T+ tan~ 1( if x>0,y<0 and xy<-1

T—\\_/

_ x y\
|tan 1+xy -

if x<0,y>0 and xy<-1
L v )

Property 5: (Conversion formulae)

—l( 2% ) -1

1. sin |1—H£)|—2tan x, xe[-1,1]

2
~ -1
2. cos_ (%chz‘ 2tan X xeo, «)

_IF‘ 2x2ﬁ -1
3. tan |1-x" |=2tan x, xe(-1,1)

4, 3Sin_1 x:sm_1(3x_4x3) lf xer_ 1 l—|

|5 5
5. 3cos | x=cos_ ( 3x)zf ~‘2 %J

y
=1 3= }2 . 1\
6. 3tan x=tan Ll—3x szxe| \/_ \/7)
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10. 2sin " x=sin 1(2}6 1+x j

SN—

11. 2cos ' x=cos~ 1(2x2 1

Note:
1. 1If sin71x+sin71y+sinflz =, then xx/l—xz +y\/1— y2 +Z\/1— 22 =2xyz
2. If cos 'x+cos”! y+c0571 z=m, then x* +y2 + 22 +2xyz =1
3. If tan~1x+tan71y+tanflz:ﬂ:,then X+y+z=xyz
4. If cot ' x+cot™! y-s—cot_1 z=", then X+y+z=xyz
2
Tips &

1. (sin x)_l #sin x

2. Range is same as principal value range of the inverse circular function.
3. To learn this chapter well, you should thorough in Trigonometric functions especially, compound angles,

reduction formulae, multiple and sub multiple angles (Portions available in Formula Master Part I of the

author)






