Inverse Trigonometric Functions

Principal Values and Domains of Inverse Trigonometric/circular Functions

Function Domain Range
(] y=sinx —l=x<1 Tyl
2 2
(i) | y=cos™x —1<x<1 y =sinx
iii —tan! xeR
(i) | y=tanx S By E
2 2
(iv) y=COSEC71X x<-1lor x>1 —E<ySE;y¢O
2 2
v —gec! <-1lor xx>1
V)| y=secix | X X Ocy<mysr
(Vl) yzcot*lx xeR 0<y<TC

Properties of Inverse circular Functions
P-1:

iy vy= sin(sin‘lx) =xxe[-11],y [ -11],y is aperiodic.

(i) y= cos(cos‘lx) =x,xe[-11],y €[ -11],y is aperiodic.

@iy y= tan(tan’lx) =X,XeR,yeR,y isaperiodic.

(iv) y= cot(cot’lx) =X,XeR,yeR,y isaperiodic.

(v) y= cosec(cosec‘lx) =x,|x|>1]y| =1y is aperiodic.

(vi) y= sec(sec‘lx) =x,|x|>1|y|>1,y is aperiodic.
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P-2:

(i) y=sin}(sinx),xeR,ye [—gﬂ . Periodic with period 27 .
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(iif) y=tan™!(tanx),x e R—{n?n},n el
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P-3:

P-4:
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, Is periodic with period 27 .
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(i) cosec'x=sint=
X

(i) sec'x=cos™ 1; x<-1x>1
X

tan™ 1 x>0

(iii) cot™'x = ’1‘
m+tan=; x<0

X
(i) sin™(-x)=-sin"'x,~1<x<1

(i) tan'(-x)=-tan'x,xeR

T—C0S X, —1<x<1

-1

(iv) cot” n—cot'x,xeR

-1

(-

(-x)=
(iii) cos™(—x)=

(=x)
(v) sec™(-x)=m—secx,x<-1or x=1

(vi) cosec™(—x)=—cosec™'x,x<-1or x>1




P-5:

(i) sin‘1x+cos‘1x=g; ~1<x<1
(ii) tan‘1x+cot‘lx=g; xeR
(iii) cosec'x +secix=2; |x|=1
2
P-6:
tan_lu
1-xy

where x>0,y >0 and xy <1

(i) tanx + tan "y = { 7+ tan 1 XY
1-xy
where x>0,y >0 and xy >1

g, where x>0,y >0 and xy =1

tan’lﬂ,xy>—1

1+xy

n+tan‘1[x_y}
1+ xy

where x>0,y >0 and xy < -1

—n+tan1( X_yj,
1+ xy

where x <0, y(0 and xy)1

(i) tan'x—tan"'y=

(iii) Sin_lX+Sin_1y=5irl_1(X\/1—y2 +y\/1—x2),where x20,y208&(x* +y?)<1

Note that: x? +y? <1=0<sinx+sin'y <g

(iv) sin‘lx+sin‘1y=n—sin‘1(x\/1—y2 s y\/l—xz),where x>0,y>0 and x* +y*>1.

Note that: x%+y2 >1= ~ <sinx+sinty <.

(v) sin’lx—sin’ly=s.in’1[x\/l—y2 —y\/l—sz where x>0,y >0.

(vi) cos™x+cosy=cos™ (xy - WW) X,y>0
cos‘l(xy+\/1—7\/l—7),x>0,y>0 andx<vy
—cos’l(xy+x/1—7\/1—7),x>0,y>0 and x>y

(vii) cos™x—costy =

X+ Y +2Z—Xyz

(viii) tan"'x+tan'y + tan"'z = tanl[
1-xy—yz—2zx

} if x>0,y>0,z2>0&Xxy+yz+2zx<1.

Note that: In the above results x & y are taken positive. In case if these are given as negative, we first apply P —4
and then use above results.




Simplified Inverse Trigonometric Functions
2tan'x if |x|<1

(@) Y=f(X)=Sin_l(12X2j= n—2tanx if x>1
+X
—(n+2tan‘1x) if x<-1

—x2 2tan'x if x>0
(b) y=f(x)=cos?| 17X |- X\
1+x —2tanx if x<0

%4

A

2tan*x if |x<1
© vy= f(X):tan’llzx2 =| m+2tan"'x if x<-1
—X
—(n—2tan‘1x) if x>1
\'V
1
X
‘;:'}'Efzu ......................................
—(n+3sintx) if —1SXS—1
2
. . . 1 1
d =f(x)=sin}(3x-4x3) = 3sin~tx if ——<x<=
@) y=f(x) ( ) > :
n—-3sintx if 23x£1




llllllllllllllllllllllllll

if

3cos *x - 21

271 —3c0S X

) y=f(x)=cos™(4x’~3x)

—(n+2$in’1x

2sin1x

<x<1

N

1

2

7 —2sin1x

) sin*l(2x - x2)
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