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INVERSE TRIGONOMETRIC FUNCTIONS

IMPORTANT POINTSTO REMEMBER

> sin"lx,cos™?
» Ifsinf = xandOE[

X, etc are angles.

], then 6 = sin™ 1 x etc.

Function | Domain | Range(Principal Value Branch)
sin"lx |[-1, 1]
2.7
2’2
cosTlx |[-1,1] [0, 7]
tanlx R
T T
(_E' 2)
csclx |R
T T
[-5.51-{0}
sec'x | R-(-1,1)]| [0, ]- {n/2}
cot™? R-(-1,1)| (0, m)
> sint(sinx)=x , X [%,%] , cos’ (cosx ) = x, % [0, 7] etc.
> sin (sin'x) = x, x [-1, 1], cos ( co%) = x, x [-1, 1] etc.
> sin'x = coset (1/x), xe [-1, 1], tar x = cot' (1/x), x >0, se& = coset (1/x), IxI > 1.
> sin'(x) =-sin’x, xe [-1, 1], taf(-x) =-tari'x, xe R, cose¥-x) = - cosetx, Ixl> 1.
> cosl(x)=mn-cos'x, xe [-1, 1], cot' (-x) ==n-cof' x, xe R,sec!(x)= =mn-sec'x,
IxI>1
> sin'x +cos'x=m/2,x ¢ [ 1, 1], tan'x + cof'x =7/2,x ¢ R, sefx + cosetx =n/2, Ixl>1
> tan' x + tan'y = tan Xy <1
> tan®x - tanly
> 2tan'x = 2,-1<x<1
> =0
> 2 tan'x = sin’ —, IxI<1
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Some I mportant Substitutions

Type Put Formula
2xv1 — x2 X = sinf sin26
3x - 4% x =sin® | sin
4% - 3x x=cos0 | cos30
3x — x3 tan30
1 — 3x2 X = targ
2x
1+ x2 x=tan0 | sinX
1— x?
1+ x2 X = tan0 c0s20
2x

X = tand tan20

1— x2
m X = sind cosf
m x =asinf | acosb
m x=tan® | secO
m X =atanf | a secO
\/ﬁ x=sech | tand
m X = asecO | atan0

N x =c0s20 | cosb, sinf
2
1+ cot0, tan6
X X = c0s20
1—x
1-2% X = sinf c0s20
2% - 1 x=cos0 | cos20
1+ x?
1+ x2 x*=tanf | tan(m/4+0)

Vi+ x24+ V1 —x2
V1+ x2 +V1— x2

X?=c0s20 | tan(m/4 +0)
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ASSIGNMENT

1. Evaluate théollowing:

oo p

2. Using Principal value, evaluate the following:

x

T Se@ e a0 o

sin (cot'x)

cos (taffx)

sin (cos'4/5)
sin (cosec17/8)

sin*(+v3/2)

cos'(-1/2)

tan’(-14/3)

sec'(-2)

cosed(-2h/3)
sec'sec(2n/3)
cos*(cos2m/3) + sin*sin(2n/3)
sin(n/3-sin(-1/2

sin'1/2 + 2sin' (1A/2)
sin’(-1/2) + 2co3(-v37/2)
tan(-1) + cos'(-1~/2)
sin*(-v3/2) + cos'(+/3/2)

3. Evaluate the following:

® o 0T o

4. Write the following in the simplest form:

a.

Q

tan(2tan'1/5)
sin(tan'(-v/3)+ cos'(-/3/2)
tan(2tan'1/5-1/4)
tan(1/2codV/5 /3)
cos(setx + cosetx)

cos’ 1-x
1+x
tat _cosx
1+sinx
tan-1 vV14+x2 -1

X

tart \/(a —x)/(a+x)

sit x+V1 —x2
V2

Answers

(+UWT + %2 )
Gt +1)

(3/5)
(8/17)

/%)
(2n/3)

/)
(2n/3)

A S
(2n/3)

(m)
1)
(2n13), (-3)
(3n/2)
(/2)
m(6)

(5/12)

1)
(-7/17)

(3-V5)/2
(0)

(2fan
n/4-412)

(1/2 taih
(1/2 cbda)

(Siarn/4)
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f.  tan _atbx (tarb + tartx)
bax

g. sinff(xvVl—x — Vx V1 —x2) (sitx-sin™v/x)

h.  cod{x/(VaZ+ x2 )} (cbt/a)

i tarmt {x/(1+6X)} (t8x-tan’2x)

- tan' Va2 + x2 ++ aZ — x2 (/4 + 1/2cos™ x?/&)
VaZz + x2 -V a? - x2

k. cot (1-x+x%) (tantari*(1-x))

5. Prove the following:

a) -sin'4/5 + sint16/65 = /2

b) sin'4/5 + sin'5/13 + sin‘16/65 = /2

c) 2co0s'3W13 + cot'16/63 + 1/2 co87/25=n

d) tan'1/7 + tan'1/13 = tan'2/9

e) sin'4/5 + 2tart1/3 =n/2

f) tan'2/3 = 1/2 tait12/5

g) tan® V14 x2 +V1 — x2  =n/4+ 1/2 cos™X?
V1+ x2 -V1 — x2

6. If cos'x/a + cody/b = o, then prove that x° - 2xycosa. + Y = sirfa

2 aab b
7. Solve for x:
a. tan'(x +1) + tan'(x-1) = tan'8/31 (x= 1/4)
b. tari' x-1 +tan' 2x-1 = tan' 23 (x = 4/3)
x+1 2x+1 36
C. COSX + sin'x/2 =n/6 (x=1)
d. taf (x-1) + tan'x + tan® (x +1) = tan3x (x =0, +1/2)
e. cotx- cot’(x +2) =n/12, x>0 (x¥3)
f. sifx + sin'2x = /3 (x = 1/2,/3/7)
g. sin(cotcos(tar'x)) =0 (not defined)
8. Prove that tdn 1-x - tat 1-y = sin' y-X
1+x 1+y VI+xZ,\/1+y2

9. If tari’x + tari'y + tani'z = or 1/2. Prove that x + y +z = xyz or xy + yz + zx =1.
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