INVERSE TRIGONOMETRIC FUNCTION
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DOMAIN, RANGE & GRAPH OF INVERSE TRIGONOMETRIC
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PROPERTIES OF INVERSE CIRCULAR FUNCTIONS :
P-1:

(i) y=sin(sin'’x) =x, x € [-1,1],y € [-1,1], y is aperiodic

(ii) y=cos(cos'x)=x ,xel[-1,1],ye[-1,1], yis aperiodic
(iii) v = tan(tan™ x)=x, x € R, y € R, y is aperiodic

(iv) v = cot(cot!x) = x, x €R, vy €R, y is aperiodic

(V) v=cosec(cosec!x) =x, Ixl >1, lyl > 1, yis aperiodic
(i) y=sec(sec'x) =x, Ixl >1; lyl > 1, yis aperiodic
P-2:

(() y=sinl(sinx),xeR, V€ {—5 5} Periodic with period 2.
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(ii) v = cos! (cosx), x € R, y € [0,n], periodic with period 2n
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(iii) y = tan™! (tan x)

X € R—{(Zn —l)g,n el}; Y e[—E,EJ , periodic with period
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(vi) v = sec! (sec x), v is periodic with period 2n

X € R—{(Zn—l)gn el}, Y €|:O,g) u(g,n}
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(i) coseclx= sin‘1; ; x<—lorx>1
1
(ii) sec!'x = cos‘1; i x<—lorx>1
1
(iii) cot'x = tar1‘1; ; x>0

=n+tan‘1;; x<0

P-4 :
(i) sin!(x)=-sin!'x, -l<x<1
(ii) tan!(x)=-tan?'x, x eR

(iii) cos!(x)=m—-cos'x, -1<x<1
(iv) cot!(x)=mn-cotlx,xeR




(V) secl(x)=mn-seclx,x<-lorx>1

(vi) cosec’l(-x) =—cosec!x,x<-lorx>1
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(iii) cosec! x + sec’! x =3 Ixl >1
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() tan'x+tan'y= r+tan 27 where x>0,y >0 & xy >1
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g, wherex >0, y>0&xy=1

(ii) tan!x —tan!y = tan™ x—J ,wherex>0,y>0
1+xy

(iii) sin”! x + sin"'y = sin! [x\/ 1-y% + y\/ 1-x%],
wherex>0,y>0& x2+v) <1

T
Notethat: x2+y2 <1 = 0<sin!x +sinly < 5

(iv) sin!x + sinly = ©—sin! [x\/l —y? +y\/1—x2] ,

where x> 0,y>0& x? +y?> 1

s
Notethat:x2+y2>1:>§ <sin!'x +sinty<n

(V) sin'x-siny=sin! [x\/1_y2 —y\/l—xz Jwherex >0,y >0
(Vi) cos'x + cosly = cos! [xy—m ﬂ ],wherex>0,y>0
cos’%xyﬂ/ﬁﬂ) i X<y, X,y>0
—cos’l(xy+mﬂ); x>y, x,y>0

(vii) cos'x—costy=




x+y+z—xyz}

(viii) tanx + tan’ly + tan! z = tan™! { TP ——

it x>0,y>0,z>0&xy+vyz+zx<1

Note : 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 :
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(d) v = f(x) = sin? (3x — 4x3)
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