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¥ Inverse Functions :

THINGS TO REMEMBER

Ifa function is one-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 off, denoted by x = g(y).

g=1"
x=fU(y)

¥ Inverse Trigonometric Functions :

The trigonometric functions are periodic function, so they are not one to one and onto. But if we restrict

their domains, then the inverse of trigonometric function exist.

¥ Graph of Inverse Trigonometric Function :
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¥ Domain and Range of Inverse Trigconometric Functions :

S.No.| Function Domain Range
1. sin'x [-1, 1] [-7/2, /2]
2. cos'x [-1, 1] [0, 7]
3. tan'x R (-/2, m/2)
4. cosec'x (-0, -1] U [1, o0) [-n/2, /2] - {0}
5. sec'x (-0, -1T U1, ) [0, 7] - {m/2}
6. cot'x R (0, 7)

¥ Inverse Trigonometric Functions :

S. No. Function Interval of Principal Value
1. sin''x -m/2 <y <m/2, where y = sin' x
2. cos'x 0 <y<m, where y=cos™ x
3. tan’x /2 <y <m/2, where y = tan' x
4. cosecx -n/2 <y < /2, where y = cosec’x, y # 0
5. sec'x 0 <y <m, where y=sec'x, y # /2
6. cot'x 0 <y<m, where y=cot' x

¥ Properties of Inverse Triconometric Functions :

Self Adjustig Property

(i) sin'(sin@)=06;vOe [__

(i) cos'(cos@)=6;VO¢e|0,x

(ii) tan~'(tan0)=6;v0 e [__’4

T
272
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T T
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(iv) cosec(cos ec@)z@;V@[ 5 5}9 #0

(v) Sec’l(sec 9) =0;V0 e [O,;zl@ # %

(vi) cot™(cot@)=0;v0 e (0,7)

(vii) sin(sin*1 x)=x,Vxe[-1,1

(viii) cos(cos*1 x

)
(ix) tan(‘[an’1 x): x,VxeR

]

=x,Vxe[-1,1]
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(X) cos ec(cos ecilx): x,V x € (—o0,—1]U[1,00)
(xi) seclsec™ x)=x,Vx & (~0,~ [JU[1,00)
(i) cot(co‘[*1 x)z x,VxeR

Negative Arguments
(i) sin!' (—x)=-sin'(x), V x € [-1, 1]

(i) cos!'(—x)=m—cos'(x), V x e [-1, 1]

(i) tan' (—x)=-tan'x, V x € R

(iv) cosec™ (—x) =—cosec'x, V x € (oo, 1] U [1, 0]
(v) sec!'(—x)=m—sec'x, V x € (—o0,—-1]U[Il, o]
(vi) cot!'(—x)=m—cot'x, ¥V x e R

Reciprocal Arguments

(i) sinl(lJ =cosec ' x,V xe (—o0,—1]U[l,0)
x

(ii) cosl(lJ =sec” x,Vxe (—0,—1]U[l,0)
x

-1
(iii) tan‘(l}:{ cot”x, Vx>0

x —r+cot’x, Vx<0

Inverse Sum Identities

() sin~'x+cos x= %,Vxe[—l,l]
(i) tan” x+cot™ x= %,VxeR

(i) sec™ x+cosec'x = %,Vxe (=00, —1]U[1,0)

Sum and Difference of Inverse Trigonometric Function

tan™ (%} if xy<l

(i) tan"' x+tan” y= 7r+tan1()C if x>0,y>0and xy >1

Ty
1-xy )

xX+y

- X

— 7 +tan”’
1

J, if x<0,y<0and xy >1
3%
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tanl(lxgx); J, if xy>-1

(i) tan"'x—tan”y= 7r+tanl(x_y} if x>0, y<0and xy < -1
I+xy

—7r+tanl(x_yj, if x<0,y>0and xy < -1

I+ xy
(i) Ifx, X, Xpporeiieiiiinn ,x € R, then
4 2 4 g S =8 +8 -
tan " x, +tan  x, +...... +tan  x, =tan
1-85,+8, -8, +.....

Where, S =x +x,+..+x =2Ix
S,=xx, txx,+...+tx x =Ixx

S =X XX eeeennnn and so on.

I 2 > if-1<x,y<1and
sin {x\/l—y +y\/1—x } 2 +y <1orifxy<0

and x> +y*> 1
. . .1 _ .o 2 2 lfO <x, y< 1
(iv) sin~ x+sin~ y =<7 —sin {x\/l—y +y\/l—x } and 2 + 72> 1

—7z—sin‘1{>c\/l—y2 +y\/1—x2} if-1 <x,y<0,
and x> +y*> 1

.1 > 3 if-1<x,y<1and
st {x\/l—y —y\/l—x} ¥+y*<lorifxy>0

and x> +y*> 1
. .1 _ [ 2 2 lf0<x51
(v) sin x—sin~ y={7—sin {x\/l—y —y\/l—x } d<y<Oand @®+y*> 1

—7z—sin‘1{>c\/l—y2 —y\/l—xz} if-1 <x<0,
O0<y<land x*+y*>1

- — if-1<x,y<l1
COSI{W_ l_szl_yZ} andx+y>0
27r—cos’1{xy—\/1_x2 /l—yz} if-1<x,y<l1

andx +y<0

(vi) cos ' x+cos’y=

cos ™' {Vy+«/1—x2 V17 } if-1<x,y<l

and x <y

—cosfl{\nyr\/l—xzw/l—yz} if-1<y<0

and0<x<landx>y

(vii) cos'x—cos”' y =

AIM POINT
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Conversion Property
) . _ _ X a4l V1=x
(i) sin'x=cos'V1-x* =tan™ =cot™
1-x? X
1-x? X
(i) cos'x=sin"'y1-x* =tan™ =cot™
X 1-x

(iii) tan™ x =sin {

X

Inverse Trigonometric Ratio of Multiple Angles

2sin x =

(i) 3sin”'x=

(iii)

-1
3cos x=

(iv)

)

2tan” x =

sin’l(2xxll—x2) lf-\/a =Xz \/5

if—L <x<l1

7—sin™ (me ) V2

1
if-1<x<-73
—ﬁ—sin’l(Zx\/I—le T N2

5 eos! x o {cos1 (2x2 - 1),

m’1(3x—4x3),

7t—sin’1(3x—4x2l if_% <x<l

. 1
—7t—sin’1(3x—4x2l if-1 SXS_E

if 0<x<1

27 —cos™ (2x2 —1), if—1<x<0

cos’1(4x3 - 3x), if—

A

x<l1

N | =

—3xl if-L <x

27 —cos! (4x3
2

NI»—

27t+cos’1(4x3 —3xl if-1<x< —%

tan™ 2x
1-x*)

2’52), if x> 1

1-x

if-1<x<1

T+ tanl[

— 7 +tan™ 2_)62 ,
1—x if x<-1
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42 1 1

ta {3)6 al j, if——= <x< 7=

1-3x 3 3
— 2 1
(vi) 3tan' x={7+tan” 3x—x , if x> =
1-3x7 3

(vii) 2tan'x= ﬂ—sml[ 2x2j, if x>1

(vii) 2tan™ x =

e If no branch of an inverse trigonometric function is mentioned, then it means the principal value
branchof the function.

o If tan’1x+tan’1y:%, then xy = 1.
4 I -
e [f cot™ x+cot y:E,thenxy=l.

e . . T
e if sin”' x+sin”' y+sin IZ:E’ then x> +y” +z° +2xyz =1

o if sin”'x+sin” y+sin z=7 then xy1—x* + yy1-1? +zv1-2% = 2xpz
e ifsin”' x+sin"'y=0 then cos” x+cos™ y=7—6

. _ _ .1 .1
® ifcos'x+cos'y=6 then sin~ x+sin" y=7-0

Ram Rajya More, Siwan (Bihar)




