INVERSE TRIGONOMETRIC FUNCTIONS

Sin™x: For x e [-1, 1], sin™ x is defined as an angle 6 whose sinis . i. e.sin *x=0=sinB=x.1f0

[—7—2[,12[ then 0 is uniquely defined and it is called principle value of sin * x e.g. sin™ (1/2) = 7—é

Cos 'x: Forx e [-1, 1], cos™ x is defined as an angle & whose cos is x. i.e.cos *x=0=cos0=x.If0
T

3

tan ~x: For x e R, tan™ x is defined as an angle 6 whose tan is x. i. e. tan 'x=06=tan 6 =x. If0

|0, z]then 6 is uniquely defined and it is called principle value of cos * x e.g. cos™ (1/2) =

(—7—2[,%[) then 0 is uniquely defined and it is called principle value of tan * x e.g. tan™ (V 3) = %Z
FUNCTION DOMAIN RANGE (P. Value)

Sin ' x [-1,1] [-n/2, /2]

Cos™ x [-1,1] [0, 71]

tan ' x R (-n/2, T/2)

Cosec™'x R-(-1,1) [-n/2, n/2]-{0}

Sec™ x R-(-1,1) [0, 7] - /2

Cot™'x R (0,1

Note: Sin *x#1/sinx

PROPERTIES: (1) (i) Sin *(sinx) = x (ii) Cos * (cos x) = x (iii) tan * (tan x ) = x
(1) (i) Sin (sin x) =x (ii) Cos (cos* x) = x (iii) tan (tan *x)=x
(1) (i) Sin *(-x) =- Sin * (x) (ii) cosec * (-x ) = - cosec * x (iii) tan * (- x ) = - tan *(X)

(iv)Cos t(-x)=m-cos 1(x) (v)sec t(-x)=m-sec *(x) (vi)cot ! (-x) = 7z- cot ' x

(1V) (i) cosec *(x) =sin * GJ (i) sec ! (x) =cos * GJ (iii) cot * (x) =tan * GJ

. | _ -1 1) . -1 _ -1 1) .. -1 _ -1 1
(iv) sin —(x) = cosec (;J (i) cos ™ (x) =sec (7() (iii) tan — (x) = cot (;J
(V) (i) Sin ' x+cos ! x=m/2 (i) cosec * (x) + sec * (x) = /2 (iii) tan * (x) + cot (x) = n /2.
1 Ayt d XY 1y tandv—tand XY .
(V) tanXx+tan—y=tan Ty tan™ X—tan~ y=tan Ty’
(VI (i) SimxEsimty =sim(x/1-y? £yW1-x?) (i)
costx+costy =cos (XyFv1-x¢ \1-y?)
v el 2X _ 1—X2_ 1 2X
(Vi) 2 tamr x—smm—coslm —tarrw
(1X) 2 SIMX=Sim(2/1-x?), 2 cos™x = cos * (2 x* 1)

(X) 3sin " x=sin T(3x —4x%), 3cos ' x=cos *(4x-3Xx), 3tarT1X=tafT1‘§Xt°>>)((23
(XI) sin *x=cos * V1-X*, cos *x =sin ! v1-X,

1 X 1 1_ X2

J1-x2

sin tx =tan " cos tx=tan"




Important Substitutions:
1. Forva?—x? Putx=aSin @,

2. For Ya?+x%,Putx=atan @,

3. ForJX?—a? Putx =a Sec 6,
4. ForJa—x/Ja+X Putx=a Cos 6,

Important Trigonometric Formulas:

2tan X
(i) smx:zsinlz‘.c()sg: 2
1+tan* 5
2
(iii) Cosx:COSzlz( -Sinzlz( =2 Cos?

(iv) Sin3x=3Sinx -4 Sin®x
(vi) 1+ Cos x =2 Cos?

X

2

X . XY
(viii) \/1+smx:J(oos§+sm§)

5 X 2
2 .1=1-2Sin?2Z2 =
2

V1—-X? Putx = Sin @
V1+X? Putx = tan @

VX2=1Putx = Sec @
JI-X/V1+X Putx= Cos @ or x =sin @

(v) Cos3x=4 Cos3x — 3 Cos X

(vii) 1 - Cos x=25in2 %

2
X X ¥
() JlTSIW=\/(cos§—sin§)



