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Chapter: 2. Inverse trigonometric functions.
Exercise 2.2

1. Prove 35in‘1x=sin‘1(3x—4x3),XE[—£,£}
2 2

Solution: Suppose that x =sin@ = @ =sin™" x
We have,
sin‘l(3x - 4x3) =sint (3sin 0 —4sin® 49)
=sin*(sin30)

=30
=3sintx

Therefore, 3sin"x =sin! (3x - 4x3)
2. Prove that 3cos™ x = cos™ (4x3 —3x), X € E ,1]

Solution: Let x=cos@ =>cos* x =0

Consider the right hand side

cos *(4x° —3x) = cos™* (4cos® 0 —3cos 0)
=cos ™ (cos36)
=30
=3cos™ X

Therefore, 3cos™ x = cos™ (4x3 — 3x)

3. Prove tan™ 2 +tant 7. tan™ 1
11 24

Solution: Consider the expression tan‘1%+ tan‘lé

Use the formula tan™ x +tan™'y = tan™ (1)( +x>),/J
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tan1%+ tan*ll —tant 1l 24

Therefore, tan™ 2 +tant T’ _ tan! ( 1 j
11 24 2

4. Prove 2tan™ E+ tan™ 1_ tan™ 31
2 7 17

Solution:

L.HS = 2tan‘11+ tan‘11
2 7

—tant| =4+
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=R.H.S

J1+x2 -1

5. Write the function in the simplest from: tan™* ——————= x#0
X

Solution:

1+ x> -1
X

Given, tan™

Put x=tand =0 =tan*x

N : _{ 1+tan2¢9—1J

stanT ———— =tan
X tan @

:ltan‘lx
2

6. Write the function in the simplest form: tan™ X >1

1
N
Solution:

Given, tan™ X >1

1
Jxi-1
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Put x =cosecd => 6 =Ccosec X

=tan™

1 1
StanTt —— - -
xi-1 Jcosec?6 -1

=tan™"(tan 0)

=0
= Ccosec X
=2 _secx
2
. L . 1-cosx
7. Write the function in the simplest from: tan‘l[ / J X<
1+cosx
Solution:

Given, tan‘l[ LCOSX), X<

=tan™

—tan!| —2

=tan'| tan 1)
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X
2
i jon i i COS X —Sin X
8. Write the function in the simple form: tan™| ————— |,0<x <7
COS X +Sin X
Solution:
Given, tan-t[ S%SX~SinX
’ COS X +Sin X
sin X
1->1"2
=tan!| —COSX
sin x
1+ ——
COS X
L[ 1-tanXx
=tan™
1+tanx

=tan™ (1)—tan*(tan x)

== —X
4

9. Write the function in the simplest form: tan™ X/ <a

X
/az_xz ’|

Solution:

Given, tan*
a’—x?

Put x=asiné@

a
. X a asin@
————=tan
a’—x? ( az—azsinzej
—tan‘l( asin@ j
avl-sin?@

B tanl(asm Hj
acosé@

=tan™"(tan )

X . (X
:>—=S|n49:>3|n1(—j
a
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5 5
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=0

.1 X
=sint =
a

a>0——=<x<

2y 3
10. Write the function in the simplest form: tan? (3?)(—3)(2}
a° —3ax

Solution:

2 3
. X—X
Given, tan™! [?ﬁ—j

a® —3ax?

Put x=atan@

:>5:tan0
a

X
=f0=tan'=
a

L[ 3a%x-x° ,(3a’atan@—a’tan® o
= oz |=@n 3 2 a2
a’ —3ax a’—3aa‘“tan‘ @

,(3a%tano—-a’tan®é
=tan mal A
a’—3a’tan“ 4

=tan~" (tan30)
=36

11.  Find the value of tan‘l{Zcos(Zsin‘1 %ﬂ

Solution:

Let sinfli: X
2

! 1 ! (7[)
=sINX===sIn| —
2 6

.41 7z
S.SIN T —=—
2 6
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2cos(23in‘1 %ﬂ =tan™* {2 cos(z x %ﬂ

=tan| 2cos ﬁ}
3

LN

cotan

=tan™ 2)(1:‘
2

12.  Find the value of cot(tan‘1 a+cot™ a)

Solution:

Given, cot (tan’l a+cot™ a)

(2

=0

. 1 -1 2X 711_y2
13.  Find the value of tanZsin™ 5 +c0s™ X <1 y>0and xy <1
ty

1+X

Solution:

Let x=tan@

= @ =tan*x

- sint 2X —sin‘l( 2tan @ j

1+ %2 1+tan’@
=sin™ (sin26)
=260

=2tan'x
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Let y=tang

=Sg¢=tany

-.cost 1y =cos* 1-tan’¢
1+y? 1+tan® ¢

=cos ' (cos2¢)
=2¢

=2tan'y

2
“tant sin‘liﬁcos‘ll—y2
2 1+x 1+y

1
=tan=| 2tan* x+2tan*
Al Y]

14, If sin (sin‘1 % +cost xj =1, then find the value of x

Solution:

Given, sin(sin‘1%+cos‘l szl
= sin (sin‘l EJ cos(cos‘l x) +COS (sin‘1 1jsin (cos‘1 x) =1
5 5
1, X+C0$(Sin_l ljsin(cos‘1 x) =1
5 5

X .o 1) . _
:>§+cos[sm 1gjsm(cos 1x)=1 ........ (1)
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Now, let sin‘léz y

:sin‘léz y

Let costx=2

—C0SZ=X

=sinz=+1-x*
—=7z= sin’l(\/l— x? )

s.cost=sin™ (\/1—7) ........ (3)

From (1), (2) and (3) we have

§+ cos(cos‘l i}sin (sin‘l N ) =1

5+i\}1 X =1
— x+2J6\1-x* =5

On squaring both sides, we get

A U Y s
5 < g 2.
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(4)(6) (1-x*)=25+x*~10x

— 24— 24x> = 25+ X* —10X
— 25x? —10x+1=0
= (5x-1)" =0
= (5x—1)=0
1
= x==
5
ax-1 aXx+1 .
15.  If tan” ——+tan~ —— =—, then find the value of x
X—2 X+2 4
Solution:
Given, ant XL g X7
X—2 X+2 4
| xol xal
—tant|—X=2 x+2 |_7
1_(x—1j(x+1j 4
i X+2 )\ Xx+2
T\, )
_, (x=1)(x+2)+(x+1)(x-2) _
_(x+2)(x—2)—(x—1)(x+1)
X ex-2+x2-x-2| =x
= tan > > -
X —4-x"+1 4
S
—tan™ 2x -4 _ =
3 | 4
02
:>tan{tan1 2x }:tanf

&N
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=4-2x"=3

=2x’=4-3=1

S
2

16.  Find the values of sin™ [sin 2?”)

Solution:

Given, sin™* (sin 2?”)

. 1(- 27rj -l ( 272)
=sin| sin==|=sin?*|sin| r—==
3 3
=sin‘1(sin£j
3

z
3

17.  Find the values of tan™ (tan 37”)

Solution:

Given, tan‘l(tan 37”)

— tan™* (tan 3—”) =tan™ [— tan (_P’—”H
4 4
=tan* {—tan (ﬂ —zﬂ
4
=tan™ (—tan Zj
4
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ol )]

18.  Find the values of tan (sin‘1§+cot‘1 gj

Solution:

Let sin‘l§=x
5
. 3
=sinx=—
5
= €0S X = +/1-sin? X =%

= SecX =

stanx =+/sec? x—1= %_1 _3

4
.'.x=tan‘1§
4
. 43 3 .
ssints=tan?*= (i
5 4 ()
Now, .. cot‘lg:tan‘lg ...(ii)
2 3

Thus, tan (sin1 3 +cot™ Ej
5 2

43 42 N ..
:tan(tan Z+tan 5) [using (i) and (ii)]
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3 2
7+7
<1 4 3
1 32

4’3

=1fan| tan

=tan (tan‘1 9+8 J

12-6

= tan (tan‘1 Ej U
6 6

19. Find the values of cos™ (cos%) is equal to

2~ ® 2 ©Z

Solution:

cos™ (cos 7—”) =cos ™ (cos ﬁj
6 6
=cos™* {cos(Zzz - 7—”}}
6
=cos* {cos 5—”}
6

20.  Find the values of sin (% —sin™ [—%D is equal to

w,  ®; O

Solution:

T
(D) 5
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