Class XIl1 Chapter 2 — Inverse Trigonometric Functions Maths

Question 1:
Prove 3sin!x = sin’l(3x—4x3), X e {—EE}
2 2

Solution 1:

Let x=siné.
=sinx=4.

We have,

RH.S = sin™*(3x-4x°)
:sin’l(Ssin 9—4sin36)
=sin(sin30)

=30

=3sin"'x

L.H.S

Question 2:

Prove 3cos x=cos™ (4x3 —3x), X e El}

Solution 2:

Let x =cosé.

=>cos ' x=0.

We have,

RH.S =cos™(4x° -3x)
=cos *(4cos® 0 -3cos6)
=cos ™ (cos36)

=30

=3c0s™" X

=LH.S
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Question 3:

2 7
Prove tan™ T +tant—=tan?

24

N |-

Solution 3:

L.H.S.:tan‘13+tan‘1l
11

_ -1
=@ ror1a

11x24
- 48+ 77
264-14

Question 4

Prove 2tan‘11+tan‘1l:tan‘lE
2 7

Solution 4:

LH.S= 2tan'11+tan-11
2 7

51
=tant—2 _4tan?t=
1_(1
2
:tan‘1—+tan‘11
=
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Question 5:

Write the function in the simplest form: tan™

Solution 5:
1+ x> -1
X
Put x=tanfd = O =tan*x

Given, tan™

cotan
X

B tan‘l(sece_lj
tan @

. 0 0
2sin—CoS —
2 2

=tan™ (tan Qj
2

2
\/1+x -1 .

tan @

o tanl( 1+tan? 0 -1
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Question 6:

Write the function in the simplest form: tan™ x| >1

_1 |
Je -1’
Solution 6:
_1
-1
Put X = cosecd = 6 = cosec X
Ctant—L 1
N Jcosec’d -1

=tan* (i]
cot@

=tan™'(tan )
=6
= cosec*x

Given, tan™ X >1

=tan*

% -1
=—-—8eC "X
2

Question 7:

Write the function in the simplest form: tan™ (, /1_COS X ] X<
1+cosx

Solution 7:

; 1-cosx
Given, tan™ ,/ X<
1+cosx
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tan-! 1-cosx
1+cos x

=tan™

=tan™

=tan?*| tan —j

N | >

Question 8:
COS X —Sin x

Write the function in the simplest form: tan‘{ :
COS X +Sin X

],O<x<7z

Solution 8:

Given, tan™ cosx—siNk
’ COS X +Sin X

sin X
1-="=
COS X
sin X
1+——
COS X

1—tan xj

=tan™

=tan™

1+tan x
=tan~ (1)—tan™(tan x)

T
=——X
4
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Question 9:

Write the function in the simplest form: tanl%,w <a
a’—x

Solution 9:

Given, tan™

a’—x
Put x=asind

X . (X
= Z=sin@=sin| =
a a

—tanl( asin@ j
x/ Ja’-a’sin*6
asiné J
J1-sin?@

(

acosd
=tan™ tan<9

X
sint =

QD

Question 10:
3a’x—x*

—a
—|,a>0,—/=<x<
a3—3ax2J g J3 3

Write the function in the simplest form: tanl(

Solution 10:
2 3
Given, tan™ (?’?X—XZ]
a’ —3ax
Put x=atan@
= X =tand
a

—=f@=tan'=
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an-? 3a’x—x*) an- 3a’atand—a’tan’o
a’® —3ax? a’—3aa’*tan’0

,(3a’tang—-a’tan @
=1tan 3 3 >
a’—3a’tan“ @

=tan" (tan 36)
=30

X
=3tant=
a

Question 11:
Find the value of tan™ {2 cos(Zsin‘1 %ﬂ

Solution 11:

Let sin‘1£ = X.
2

. 1 . (x
=>SINX=—=SINn| — |.
2 (GJ

s tan™ Zcos(Zsin1 %ﬂ =tan* {2003(2 x %ﬂ

=tan™| 2cos Z}
3

<

)
T N |~
s
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Question 12:
Find the value of cot(tan‘1 a+cot™ a)

Solution 12:
Given, cot(tan’l a+cot™ a)

(2

=0

Question 13:

—11_y2
Y

X4 cos ]|x|<1,y>0and xy <1
y

Find the value of tan1 sin™t S
2 1+x 1

Solution 13:
Let x=tand.

=@ =tan" x.
ssin™t 2X2 :sinl[—Ztanf )
1+x 1+tan 6
=sin™(sin 20)
=20
=2tan"' x
Let y=tang.
=g¢=tan'y.
- costD yz =cos™ (—1_ tanz ¢J
1+y 1+tan® ¢
=cos " (cos2¢)
=24
=2tany

_ 2
X +cos’11 y}

2

i
- tan—| sin >
2 1+X 1+y

1
=tan=| 2tan ' x+2tan™
Al Y]
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Question 14:

If sin(sinlé+cos1 x} =1, then find the value of x.

Solution 14:
Given, sin(sin1%+cos1 szl
:>sin(sin‘11jcos(cos‘1 x)+cos(sin‘11jsin(cos‘l x):l
5 5
1 A
— Zx X+cos| sint= sm(cos x):l
5 5
X 1) . _1
— 2y cos|sint= sm(cos x):l ..... (1)
5 5
1
Now, let sin" ==y
5
:sin’ll—y
5
:>siny—1
5

2
= CoSy = 1—(% =&

5

—y=cos" (%)

Let cos* X = z.
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= C0SZ=X

=sinz =+1-x? .
=7z =sin’1(x/1—x2)

s.costx=sin™t (\/1—7) ........ (3)

From (1),(2),and (3) we have:
§+cos(cosl \/_]sm(sm LJY1l-x ) 1
X 2\/_

>t 1-x* =1
5

= X+ 2\/6 1-x* =5
On squaring both sides, we get:

(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
Question 15:
-1 X+1
If tan™ +tan 2 22 7 then find the value of .
x—2 X+ 2 4
Solution 15:
Given, tan‘lx—_lqttan‘1 x+1_z
X—2 X+2 4
i Xx-1 x+1
— tan~! X—2 X+2 _z

()
l_(x—l)(x+2)+(x+l)(x—2)} :%

| (x+2)(x=2)=(x=1)(x+1)

= tan~
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:tan,l_x2+x—2+x2—x—2 oz
L X —4-xP+1 4
a
= tan™* X -4\ 7
3 | 4
_ 2
= tan tan’lﬂ —tanZ
3 4
2
4-2x 1
3
=4-2x"=3
—=2x*=4-3=1
el
2
Question 16:

Find the values of sin™ (sin 2?”)
Solution 16:
Given, sinl(sin%ﬂJ

=sin?! (sin 2—7[] =sin™* sin(;r—z—”j
3 3
:sin‘l(sin Zj
3

z
3

Question 17:

Find the values of tan™ (tan 37”)

Solution 17:
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Given, tan{tan 37”)

—tan (tan 3—”] =tan {—tan (_3—”]}
4 2
=tan™ {—tan(;:—zﬂ
4
=tan™ (—tan EJ
4
=tan™ {tan (iﬂ
4

Question 18:

Find the values of tan (sin1 g +cot™ gj

Solution 18:

Let sin’1§ =X.
5

. 3
=sinX=—
5

= €0S X = y/1-sin? X :g

5
=>SeCX=—.
4

s tanx=+/sec’ x—1= f_g_lzﬁ

LX=tan" =
4
sin‘lg = tan‘lg ...... (i)

Now, cot™ g =tan'= (ii)

WIN
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Thus, tan (sin1 3 +cot™ §j
5 2

= tan tan1%+ tan™ %} [using (i) and (ii)]
2

3

2

3
Rt
1.4 3

1-

=tan| tan

3

i 4’3
Nt 9+8

2°6)

=tan tan‘117j —

6 6

=tan

Question 19:

Find the values of cos™ (cos %rj is equal to

1z Y4 T Vs
(A) ry (B) s (®) 3 (D) 5
Solution 19:

cos™ (cos 7—7[] =cos™ [cos _7—”}
6 6
=cos ™ [cos (27: - %[H

[=%]
=C0S™" | COS—
6

Question 20:

Find the values of sin [%—sinli—%n is equal to
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W, ®; ©, O

Solution 20:
Let sinl(_—lj =X.
2

=sinX=—
2





