Chapter 2

Inverse Trigonometric Functions

Miscellaneous Exercise

Q.1
Find the value of the following:

137
Cos’! (cos —)
6
Answer:
131
Cos’! (cos T)

(Forcos-1(cos x) type of problem we have to always check whether the
angle is in the principal range or not. This angle must be in the principal
range. [0, t])

So here, 1377'5 & [0, m]

131 .
Now, cos™! (COS T)can be written as,

131
Cos’! (cos T)

= cos’! [cos (27‘[ + g)]
= cos! (cos %) where % € [0, m]

137
Hence, cos™! (cos T) =

Q.2




Find the value of the following:

tan™! (tan 7?”)

Answer:
7
tan™! (tan ?n)

(For tan’!(tanx) type of problem we have to always check whether the

angle is in the principal range or not. This angle must be in the principal
T T

range.[— 5 ) 5])

T 1

So here — E [—5 E]

Now, tan™! (tan )can be written as,

= tan’! [tan (n + %)]

= tan’! (tan 6) Where [— - —] [since, tan(m+x) = tanx]

71T T
Hence, tan’! (tan ?) ==

Q.3

Prove that

. .3 24
2sin! ==tan! =
5 7

Answer:
Taking LHS
Let




i 3
Sinx =-
5

Therefore,

. .3
2 sin’! o= 2 tan™!
Now, we know

2 tan’! x = tan’! ( 2x )

1—x2

3
=2 tan™ 1= tan! (

3
= tan™! ( 2 >
1776
3
= tan™! (%)
16

— tan'! 22
7

As, LHS = RHS

Hence Proved!

Q.4




Prove that

.18, . .3 77
Sin! — +sin”! = =tan! —
17 5 36

Answer:

477
5 36

. .8 . .3
Sin’! - + sin™! = =tan

Sin™! (%) =X

Let sin-1 % =y

Then, siny = %




. . 8 . .3
L.HS.=sin! —+sin! =
17 5

= tan™! % + tan™! Z putting the value from equation (1) and (2)

8 3
1 ' 4 . — _ _1 X—
15 4 [smce, tan "1 x — tan™ly = tan™! y]
1—1—5XZ 1-xy

= tan’!

32+45
60—24
77
36

=R.H.S

= tan’!

= tan’!

Hence proved.

Q.5
Prove that

4 12 33
Cos!'=+cos! ==cos!=
5 13 65

Answer:

4 12 33
Cos!'=+cos! ==cos!=
5 13 65

4
Let cos’! S=X

4
Then, cos x = z




12
13

Then cos y =

— :i: = 'li
=tany oY tan >

33
Then, cos z=—
65

. 33\2 56
=snz=[1—(=) ==
65 65

56 56
tanz=—=y=tan—1 —
33 33

—cos-1 2 =tan—1 2 3)
65 33
Now,

G 12

L.H.S.=cos—1 y coS
5 13

= tan’! % + tan’! 1—52 putting the value from the equation (1) and (2)

. _ _ _ X—
since,tan"'x — tan~ 'y = tan™! %]

= R.H.S.

Hence, proved.




Q.6
Prove that

12 . .3 . .56
cos! =+sin! ==sin! =
13 5 65

Answer:

12 . ,3 . .56
cos' —=+sin! ==sin! =
13 5 65

We can also solve this problem by using the identity Sin (A + B) =sin A
Cos B+ cos A Sin B

Let, sin-1 3—Aandcos-1=2=B
5 13
So,
sin A = 3/5 and cos B = 12/13Therefore, cos A =4/5 and sin B=5/13

As R.H.S. is sin-1 we will use sin (A+B)
=sin (A +B)=sin A Cos B+ cos A Sin B

36 20
—_— + —_
13 65 65

. 56
Thus, A + B =sin’! e

= R.H.S.

Hence Proved.

Q.7
Prove that

63 . . 5 3
tan! = =sgsin!' =+ cos’! =
16 13 5

Answer:




63 . . 5 3
tan! —=sin! —+ cos! =
16 13 5

. 5 . 5
let, sin! — = x then, sin x = —
13 13

12

. .5 3
R.H.S. =sin! =+ cos! =
13 5

= tan’! % + tan’! g putting the value from equation (1) and (2)

5 4
PERE) . — _ _1 X—
=tan’! 123 (smce, tan 1x — tan~ly = tan™?! —y)
1—EX§ 1—xy

15+48
36-20
63
16

=L.H.S.

= tan’!

= tan’!

Hence, proved.




Q.8
Prove that

1 1
tan™ ot tan™! = tan™! =

Answer
1 1 1 1
LHS. =tan—1 - +tan—1 = +tan—1 -+ tan—1 -
5 7 3 8
1 1 1 1
i +tan—1 —3°

1
X= SN
7 1=3%55

=tan—1 [smce tan"lx —tan~ly =

1-1
5
_1xy]

6
=tan! —+ tan—1
17 2

6 11

) _ _1 X=y
= tan’! —176 23 [Smce tan"lx —tan~ly = tan™?! ]
1—EX§ 1-xy

138+187
391-66
325

= tan’! ——t
325

=R.H.S.

= tan’!

Hence, proved.

Q.9
Prove that

1 1-
tan vVx = = cos™! (—x), x € [0, 1]
2 1+x




Answer:

1_
tan! Vx == cos (—x)

1+x

Let x = tan26.Then, vx = tanf
=0 =tan! Vx

L] 1_x —
T 14x

So now putting the value, we get,

R.H.S. =—cos (1_ )

1+x
%cos (cos 29)——>< 20 =tan" /x
=L.H.S.

Q. 10
Prove that

Cot! (\/1+sin x+V1-sin x) _
V1+sinx—V1-sinx

Answer:

Cot”! (\/1+sin x+v1-sin x)
V1+sinx—vV1-sinx

. V1+sin x+vV1-sinx
Consider, ( )

V1+sinx—V1-sinx

On Rationalizing, we get,

(V1i+sinx+v1-sin x)2

- (V1+sin x)z—(\/1+sin x)2

_ (1+sinx)+(1-sin x)+2,/(1+sin x)(1-sin x)
1+sinx—1+sinx




X
= 2(1+m) __1+cosx ZCOSZE
2sinx sinx Zsin;—ccosg

X
=cot -
2

Now,

L.H.S. = cot’! (

V1t+sinx+y1-sin x)
V1t+sinx—v1-sinx

= cot’! (cot g) =§
= R.H.S.

Hence Proved

Q.11
Prove that

\/mh/lTx) T 1

tan—1 (m =——=cos—1x

4

Answer:

tan-1 (\/erm) T 1

—F—— = - —-cos—1x
Vitx—Vi-x) 4

Let x = co0s260 so that 6 = % cos—1x

Now,

L.H.S. =tan—1 (‘/m—\/ﬁ)

Vitx+vVl-x

V1+cos26—v1—cos 29)
V1+cos26+V1—cos 26

=tan—1 (

tan! (\/ZCOSZQ—\/ZsinZQ)
V2cos20+V2sin20

V2 cos 0+v2sin 6

— tan’. (cos 6 —sin 9)
cos B+sin @




—t - (1—tan9)
an 1+tan @
tan' 1 —tan! (tanf) = % -0

YA 1 -1
—— -COS X
4 2

=R.H.S.

Hence Proved.

Q.12
Prove that

LH.S. = 2 sin
4

= R.H.S.

Hence Proved




Q.13

Solve the following equations:
2 tan! (cos x) = tan™! (2 cosec x)
Answer:

2 tan! (cos x) = tan™! (2 cosec x)

2cosx
= tan’! (m) = tan™! (2 cosec X)

2cosx

= — =2 cosec X
1—-cos“x

2cosx .
= = = COS X = 81In X

sin2x  sinx
=tanx =1

s
Hence, x = -

4
Q. 14
Solve the following equations:

1-x 1
tan™! ﬁ = tan’! x, (x > 0)

Answer:

As we know, tan™! (x) —tan™! (y) = tan’! (1x +_xyy)

1
=tan! 1 —tan! x = E tan’! x
We know, tan — =1

So, tan'! (1) =

— tan! (x) = % tan™! (x)




Solve the following equations:

Sin (tan’! x), [x| < 1 is equal to

X

Lettan-1 x =y, thentany =x = siny=m

. X
=tan’! x = sin’! ( )
V1+4x2

= sin (tan™' x) = sin (sin‘1 (

x ))
Vitx?
x
Vitx?
Q.16




Solve the following equations:
Sin! (1 -x)-2sin!x= g, then x is equal to

A0, =

Answer:
sta—x)—zmﬂx=§

Now we will put Now, we will put x= sin y in the given equation, and
we get,

Sin! (1 —siny) -2 sin! siny =
=sin! (1 —siny)—2y=§n

=sin! (1 —siny)=§+2y

=1—siny=sin(§+2y)

= | —sin y = cos2y as sin (§+x) = COS X
= 1 -cos2y =siny

= 2sin2y =siny

= siny (2siny - 1) =0

—siny=0or1/2

~x=0or1/2




Now, if we put then we will see that,

L.H.S. =sin’ G) =-2sin’!

= —-Z#Z#RHS
6 2
1. : : :
Hence, x = ~1s not the solution of the given equation.

Thus, x =0
Q.17

Solve the following equations:

-l (5) — tan"' =2 is equal to
y x+y

T
"2
Vi
"3
T
"4

Answer:

X X—
tan-! = — tan! 22
y x+y

X X—y

x_x7y
- +

yx+y

y(x+y)
yx+y)+x(x—y)
y(x+y)

= tan’!

rx(x+y)-y(x-y) ]

tan! (x2 +xy—xy+y2)
xy+y2+x2-xy







