Inverse Trigonometric Function
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Domain & range of inverse Trigonometric
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Note :
(1) 1%t quadrant is common to all inverse function
(ii) 3™ quadrant is not used in inverse function

(iii) 4" quadrant is used in the clockwise direction
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KA Properties of inverse Trigonometric
function

P-1
(i) sin! (sin0) =0,

Provided that — — <0
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(ii) cos! (cosB) =0,

Provided that 0 <6 <n

(iii) tan™! (tan®) = 0,
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Provided that — I <0< I
2 2

(iv) cot! (cot0) =0,
Provided that 0 <® <7
(v) sec! (secB) =0,

Provided that 0<0 < g or g <0<n
(vi) cosec™! (cosecd) = 0,

Provided that — g <0<00r0<0< g
P-2
(i) sin (sin"'x) = x,
Provided that— 1 <x <1
(ii) cos (cos7'x) = x,
Provided that— 1 <x <1
(iii) tan (tan"'x) = x,
Provided that — 0o < x < 0
(iv) cot (cot''x) = x,
Provided that — 0 < x < 0
(v) sec (sec’x) =x,
Provided that —co<x <1 or 1 <x <
(vi) cosec (cosec'x) =x,

Provided that —co< x <—1lorl1 <x <o

(1) sin!(—x)=-sin"'x
(i1) cos!(—x)=m—cos'x
(iii) tan! (—x) = —tan"'x
(iv) cot! (x) = m—cot'x
(v) sec!(—x)=m-sec'x

(vi) cosec! (—x) = —cosec 'x

P-4

(i) sin!'x+cos'x=

o a

(ii) tan''x +cot'x =

(iii) sec™'x + cosec™'x =

o a

P- 5 Conversion Property

Letsin! x=y

= Xx=siny L
o\
= cosecy=|— P
X
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= y=cosec!|— M B N
X

. 1
= sin'x = cosec™! (— . Hence
X

o 1 . 1
(i) sin"'x = cosec! [—j & cosec'x = sin’! [—J

X X

Similarly the following results can be obtained

(i) cos'x =sec! [lj & sec'x =cos! [lj

X X
1 1
(iii) tan'x = cot ! [—j & cot'x =tan’! [—J

X X
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Formulae for sum & difference of inverse

Trigonometric functions

iyl
(i) tan'x +tanly = tan’! ?P,
Xy
if x>0,y>0andxy<1

vyl
(ii) tan"'x +tanly = 1t + tan’! ﬁly
Xy

if x>0,y>0andxy>1

(iii) tan'x — tan"'y = tan"! Ejfyil
Xy

(iv) tan"'x + tan”'y + tan~'z

~ o ! y+2Z—Xyz
Xy —yz—zX

(vi) sin"Ix & sin'ly
=sim[xy1=y" £yy1-x? ]
ifx,y>0and x> +y><1.
(vii)sin~'x + sin"ly
=n—sinxy1-y" £y 1o ]
ifx,y>0and x> +y>> I.

(viii) cos™'x = cosly
= cosI[xy m y1-x2 yVI=¥" I,
ifx,y>0and x> +y>< 1.

(ix) cos 'x = cosly

=n—cos'[xy u y1-x> yVI-¥' ],

ifx,y>0and x> +y?> 1.

1
(x) cot'x £ cotly = cot! {&}
yEx

X
(iii) 2tan'x = tan! %u
- X ,J ) x2 I i !
= sin- ﬁf =cos™ Ei— —l<x<
sin! o2 cos 2 |J, X

(iv) 3 sin'x = sin"'(3x — 4x%) ; —
(v) 3 cos'x=cos'(4x? - 3x); 0 <x <

o |

- 1
L ——<X<—
3X2|J ﬁ ﬁ

(vi) 3 tan"'x = tan!

Miscelleneous results |

Inverse Trigonometric ratios of multiple
angles

(i) 2sin'x =sin '(2x /1= x2 ) ; —% <x< L

2

(i) 2cos 'x =cos'(2x>—-1); 0<x<1

. B X ([ 2<
(1) tan llwi = s 1[;]
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a(a’ —3x?) a

q \/1+x2+\/17x2 _n
\/1+x27\/17x2 4

I'-"r |
(iv) sin"!1 (x) = cos! -x’ I‘I tan! Exzy
1-x2
— O
= cot! " F =sec! 2 P = cosec! QJ
—1
(v) cos'x = sin™! F‘i —x? I4 =tan! " F

| |

= cot! EX: =sec”! HJ—cosec1 !
1 — x2 P X 1— X2 P

| I

X 1
(vi) tan"'x = sin’! = cos!
1+ x> P 1+ x> P

= cot! HJ = sec! F@ +x2 I«
X

=
- 1
cosec X F

(iii) tan~ +—cos'x?

| —
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