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BASIC CONCEPTSj(Xl AND XII)

e DOMAIN AND RANGE OF TRIGO FUNCTION

FUNCTION | DOMAIN RANGE | PRESENTATION (BIJECTIVE MAPPING)

Sin x [-1,1] Sinx: R—[-1, 1]

Cos x R [-1,1] Cosx:R—[-1,1]

tan x R-{(2n+)n/2,neZ} R tan x: R-{(2n+1)t/2,n€eZ} —»R

Cot x R-{nmt ,neZ} R Cot x: R-{nm ,neZ } —»R

Sec x R-{(2n+)n/2,neZ} R-(-1,1) Secx:R-{(2n+)m/2,neZ} —-R-(-1,1)

Cosec x R-{nm ,neZ} R-(-1,1) Cosecx:R-{nm,neZ} —R-(-1,1)
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BASICS

We will discuss here about inverse trigopnometric
function or inverse circular function

e Inverse of the function exist If f Is one-one
onto (Bijective) and given by

© o J@=yex=/70)



BASICS

Consider the sine function clearly sinf:R - R

given by sine = x forall 6 € R Is many one function so its
Inverse does not exist. If you are restrict its domain to the
Interval [-t/2 , /2] then we can declare the function is one-

one.

sine of any one of these angle ¢ Is equal to x here angle 6is
represented as sin”'xwhich is read as sine inverse x or arc sinx



BASICS

Note that difference between sin~'x and sing
sin"lx representsan angle while sin6 represents pure umber
Foragivenvalue s gives definite finite value of sing .

If X is a real numbers lying between [-1,1] then sin-1x Isaangle
between [-t/2 , /2]



BASICS

Consider the sine function clearly sm&R -k given by sin& = x
forall& € R I1s many one function so its inverse does not
exist. If you are restrict its domain to the interval [/, /2]

then we may have infinite many values of angle 6 which satisfy the equation

5in& = x sine of any one of this angle is equal to x



““REVIEW Of FUNNCTION (XII)

f:x->y such that f(x)=y is one-one and onto then we can define unique
function g:y =>x such that g(y)=x , where x €X , y €Y of y=f(x), here domain
of g=range of f and range of g =domain of f . g is called inverse of f and
denoted by f inverse g is also one-one and onto and inverse of g is f. so

(f oD = F7H(f()) = x
(fof M) = f(E'») =f0 =y
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LINK WITH VIDEO ACTIVITY
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GRAPH OF INVERSE TRIGO FUNCTION

— flx] —cos""x

(-1, n/2) L
\ X
o (1,0

fix) = sin

K
(-1,-7/2)

D = -1, land Ry = [- 2, 7] Dfiy = [-1,1] & Rypy=[0,7]



'GRAPH OF INVE

fix) = tan 'x

RSE'T

RIGO-FUNCTION

i
Df,:x::. = and R_ir,::f::, - (_E ,Ejl

f{:!.::]l — cot 1x

.Df,:-_,.-::l =R and Rf,:-_,.-: = “:I _.ﬂ-:}



GRAPH OFINVERSE TRIGO FUNCTION—
R

— 1 TAT

1

flx) = secx flx) = cosec™1x

Dfl:_t’::I:H_{_.]-_l-l_-] m'llfi R‘F|:_-_:-::| :[HJR']_{-E} Ef,::}:R—{_—l,j.} ana Rf'::r::' :[_EJE —{{]
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- DOMAIN AND RANGE OF INVERSE TRIGONOMETRY FUNCTION

FUNCTION DOMAIN RANGE

flx) =sin"1x  [-1,1] R
Fi) =cos™x [ 1] R
Flx) = tan™x R -z
flx) =cot™1x R (ﬂjﬁ)
flx) =sec™x R-(-1,1) 0,7 — [T

flx) = cosec™1x R_(_l | 1) [_E,:—T] o}



PROPERTIES OF INVERSE TRIGO FUNCTION

SL NO FUNCTION CONDITION

1

2

3
4
5
6

Sin_l(Sin 9) — 37;—39

IA

r
2

cos ‘(cos 9) =0  0<O<m

-1 . .
tan “(tan ) =60 -Z-<o <>
cot *(cot #) =0 0<6<x
sec ‘1(sec 0) =0 0S0<%0r%<0£n

—££6?<Oor0<6?sE
2 2

cosec ~‘(cosec 0) = 0,




_ PROPERTIES OF INVERSE TRIGO FUNCTION

SL NO FUNCTION CONDITION

sin(sin™*x)=x [

1

2 cos(costx)=x L1

3 tan(tan *x)=x R

E cot(cot*x)=x R

5 R-(-L, 1)

sec(sec™ x) = X

6 cosec (cosec™'x) =x  R-(-1,1)



INSTRUCTION

1.sin7'(sin10)=10 ,False

2.tan"*(tan10) =10  ,true



PRINCIPAL VALUE CALCULATION

Principal values for x>0 Principal values for x < 0

. T T .
0 < sin *x < Z—| - —<sin 'x <o
2 2
T _
Oscos‘lxs”——<cos 1XS7Z
2 2
-1 T
b= X<2_—7;—<tan‘1x<0
_ T
0 <cot ' x < =—| 7 1
2 — < cot X < 7
2
0339C_1X<7;—7;—<sec 1 x < =z
T 1
_ T _ L
0 < COSec 1XS2_ 2scosec X <0




- PROPERTIES OF INVERSETRIGO-FUNCTION

TcraEE = oy s T ]

2.608  (—xX)=m —cos X, x e[-1,1]
S =0 = lap =% © - R
dcot-( X)—7 cof xR

5.5eCc(—X) =7 —sec " X, Xxe R—(-11)

6.cosec " (—x) = —cosecX,x e R—(-1,1)



EXAMPLES

\
1.cos™ cos7—ﬂ = 2.sin1(—%):?
6
Soln:cos™ (cos%r =cos™ {COS(%’ + %)} Soln:sin™ (—%) =sin"sin (-30°)
1 T S e s
COS | —COS— |=7—CO0S  COS— =77 ——=— T
( 6) 6 6 6 =



EXAMPLES

1.sin"*(sin10) =?

Soln:37z<10<37z+%:>O<1O—37r<%

L

2

— S Yy amete e 0 e e §)

= sin " {sin (37 —10)} = 37 - 10
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FIND THE PRINCIPAL SOLUTION

1
Lon ) 5.cos”1(=1/2)
V3 6.tan"1 + —1(—1)+ '—1(—3)
Z.CﬂS_l (_?) LLdn cos 2 Sin >
7.cos‘1(cos—ﬂ]
3.cosec 1 (2) 2

4.tant (—\E) 8.sin”" (sin %Tj



/
PROPERTIES OF INVERSETRIGO-FUNCTION

1. Sih- X EEO0S X — % X e [-1,1]

Al o GO = %,XE R

3.56C™" X + COSEC™'X = % Xe R—(-11)



INSTRUCTION

1.sin"'10+cos 10 = %,: False, because, x ¢ [-1,1]

2.tan 10+ cot 10 = % =True, Because, X € R



CONVERSION PROPERTY

=2l i 1 = 1
letsin X=Y = xXx=5Iny :cosecy:(;j —> Y =C0SeC (;)

’ v 2
sin! x = costy1-x2 =tant —2__ —cot L =se¢ s :cose‘é(}j
R X ‘/1_)(2 X

[ 2
cost x =sinty1l—x? =tan* L —sec™ = =coset . _cot| —2
X A V1-x V1-x°

’ 2
el 1 =c0f1(}j=se01\/1+x2 —cosec LEX
V14X V14X X X
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EASY TO ANALYZE

i = e -
sintx=costv1-x*=tan* _cort ¥17X =Secl[ 1 ]:COseﬁle
1—x? X

1—x° X



CONVERSION PROPERTY

1 sin - (%) = cosec*x , X € (—o0,1] U1, 0)

X

(1 [tk foEX D
3 1an=| — | == 1
X) |-m+cot™Xxforx<0

2.cos‘1(£j: sec™x, Xe& (-,1]Ull, )
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EXAMPLES
L.tan™ \/azx_xz =’ 2.tan(sec‘1 1+x2):?
soln: put,x =asin@ soln: put,x=tan@
tan~ —2 :tanl(asmej tan(sec \/F) (SGC \/1+—9)
Ay acoso

s Sin_l(ﬁj = tan(sec ™ secd) = tané = x
a
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EXAMPLES

1.sin[cot " (cos tan ' x)] = ?

Soln:sin {cot1 [cos cos ™

1 ]
J1+ X
= sin[cot1 5 }z sin[sin1 i XZZ }

1+x° 2+ X%
_/1+x2
Dixs




SOLVE THE FOLLOWING
1.cos(tan™ x) = ? 6.sincot™ tancos™ x = ?
2.tan[sec‘1\/1+x2}:? i \/ix—a =50
3 tan{ LIS }:') 8.if sin(sinli+cos1 szl, findx
' T in 5
0| - 9if Z<x< >~ thensin™(sinx) =?
.an e
VXt -1 10if sin(oot™(x-+1) =cos(tan™ x), thenx =2

5.sec’(tan " 2) + cosec’(cot ™ 3) ="?



PROPERTIES

1.tan1x+tan1y:tanl(lx+y] X>0,y>0,xy<l

X+Yy
1—xy

tan1x+tanly:H+tanl( ), Xx>0,y>0,xy>1

tan‘lx+tan‘1y=—7z+tan‘1(lx+yj X<0,y<0,xy>1




PROPERTIES

1.tan1x—tan1y:tanl(x_y] X>0,y<0,xy>-1
1+ xy

X—y
1+ xy

tan "t x—tany = H+tan1(

),X>Qy<0my<—1

)
1+ xy

tan "t x—tan"y = —H+tan1(

),X<Qy>0my<—1



SOLVE THE FOLLOWING

: x—1 X+1
1.tan cos‘1ﬁ+tan‘13 = 5if tan‘1—+tan‘1—:7—rthenx:?
5 3 X+2 X+2 4

2 tan*1+tant2+tant3="?

3.if tan™ 2x+tan™ 3x =%thenx =7

Aif tan ' x+tan 'y +tanTt z = %,thenx+ y+2z="7



PROPERTIES
1.sintx+sin"'y = sin‘l{x\/l—7+ yv1- x2}

oy oy ety ) ety

2.sint x—sin y =sin{xy1- y* — yv1-x*},

—1<X, y<L X +y <L xy>0,x"+y°>1



PROPETRIES

1.cos™' x+cos™y =cos {xy — J1=x2 .\/1— v’}
—1<Xx,y<1, x+y=>0

2,005 X—Cos™ y = cos Xy +v/1— X’ \/1— s

—1<X, y<1 x<y



/ \ ,‘.w-‘/
4 -1 =t 3T =
l.tan[cosl—+tanlg}:? 2.tan""1+tan " 2+tan " 3="7
2 ‘1£ ‘12 . =1 = lomyan n
S0lDETaniicess = Hhe e soln:tan™*l+tan™2+tan "3 ="
-
1-% 5
2 -1 s
= tan | tan * i + tan —13 = tan 1 + 7 + tan (—j
& 3 =
5
E ST : B TE e e R
7+7
—tan|tanY| 43 :tan_tan—lﬂzﬂ
1_§§ 6 6
43




ANSWER THE FOLLOWING

B =5 i 4 oot 2 | —gin? =
1.C0t_1Z+S|n_1E:S|n_1’? 2.8IN 5+COS (:BJ—SIH C,thenC="

2.c0s ™ g —sinlg — oS * x,thenx = ?

3.sin* (gj +tan! (lj = cos 1?
5 !

4if sinta+sinb+sin"c=r,

then(ay/(1—a°) +by/(1-b*) +cy/(1-c?)) ="?



PROPERTIES
1.2sin"' x =sin ™ (2xy/1—x*)

2sin x =7 —sin 2xy1—X°

25in X =—r—sin'(2xy/1-x°)




PROPERTIES

1.2cos x=cos(2x°=1) ,0 < x <1

2005 X=27—C0S' (2X°~1)  -1<x<0



PROPERTIES
1.2tan‘1x=tan‘l(1f))((2j =l =
2tan1x=7r+tanl(lf);2] = 1

2 tan * X =—7r+tan1( szj : A< —1

1-X



ANSWER THE FOLLOWING

1 1 1 1

l.2tan " —+tan " —=7 5.COS_1£+ ZSin_1£=?
3 2 2 2
: 3 4
2 ocinE = cpcE == —9 6.sin‘1i+2tan‘1£=?
5 5 3

3.c0S {2 coslé+ sin? ﬂ =72 7.4sin"'x+cos’ x =, thenx =2

4.2 tan* (ij +tan! (lj = 8.sin{tanl£1_x j+cosl(l_x2 ]} =9
3 7 2X 1+ X




PROPERTIES

1.3sin ' x =sin ' (3x —4x?),

3sin™ x =7 —sin(3x—4x°),

3sin* x =—r—sin*(3x—4x°),




PROPERTIES

1.3cos ™ X =27 —00s " (4x° —3X),

3c0s' x =27+c08"(@4x°> —3X),




PROPERTIES

QN Ty

=g ta e = ta N -
1 - 3x

=0
3tan1x=7r+tanl( )

3x — x°
3tan1x:—n+tan1( j

J




EXAMPLES

. 2m =7 i oY e e
1.2 tanl( j:? (tan™ 3—tan 1)+ (tan~ 7 —tan™ 3)+

(tan 13-tar' 7)+.....+[tan’(* +n+1) —tan'(’ —n+1)]

Soln:Ztanl[ 2m )
m=1

1 2 N(m? - 1
+(Mm”+m+1)(m° -m+1) _ tan '(n%+n+1)— tan 1

2
S Ll
2+ n%+n

n
3 tan
m=1

(m?+m+1)-m> -m+1)
1+M2+m+1)(mM? -m+1)

]

= [tan'(m* +m+1)—tan " (m* —m +1)]

m=1



ANSWER THE FOLLOWING



PROPERTIES

1.2tan1x:sin1( 2x2j = = |

==
2tan1x:c031[1 ij ,OSX<OO

2tan‘1x=tan‘1(1zxzj = e
— X



ANSWER THE FOLLOWING

1.ifSin_1x+sin_1y+sin_lz=% e =Ew LS Dy =)
e s ey e pE B A e Gy G CRe e e e e SR R e )
3iftan‘1x+tan‘1y+tan‘1z:7;— =

= 2
5.3sin} 2)(2—4(305‘11 X2+2tan‘1 2X2=
1

e
AFC L= WETE S E e R _Tﬂ ==

ik

3’



ANSWER THE FOLLOWING

1.tanl[i)—tanl[x_ y]:?
y Ny,

2.tan‘1§+tan‘1§—tan‘1i=?
4 5 19
3.4tan‘1£—tan‘li+tan‘1iz?
5 70 99
4.1fA < (sin™* x)° + (cos " x)° < B,(A,B) =7
1 1 1
S.tan'x+tanty+tan tz=7,—+—+—=7

e e



ANSWER THE FOLLOWING

1.cot{\/l_sm X + 1+ sin X } o

J1—sin x — <1+ sin x

2.c0s ' p+costg+costr=mx,p+q H+ri+2pqr="?

CER Doy e 1—cos‘li + tan ﬁ——l—cos‘11 = 7
4 2 b 2 b

4
L AR e -
| e '

5.2 tan *(cos x) = tan ‘(2cosec X), X = ?




ANSWER THE FOLLOWING

1.1f cos‘lx—cos‘l%: o Ax> _Axycosa ry =7

A 2 m
o o= - 9
Z ( m 4 2 £ 2 j

ety =

3.tan| tan™ d +tan™ : T d =7

1+aga, 1+ asa, Eed o

if.a,, a,, a;... a i1s an A P with common difference d
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