CLASS — 12 MATHS

NCERT SOLUTIONS

iInverse trigonomertic
function

Exercise 2.1

1. The principal value of sin'l(-%) IS

Ans:  Assuming sin'l(—%j:x

Further solving,

.
3

The principal value of sin”x lies in the range of (gg)

Therefore, the principal value of sin'{—%} IS %
2. The principal value of cos{@} is

J3

Ans: Assuming cos™ [7] =X

Further solving,

COSX= [ﬁl
2

o

The principal value of cos™x lies in the range of [0,x]

J3

Therefore, the principal value of cosl[7j IS g




3. The principal value of cosec*(2) is
Ans:  Assuming cosec™(2)=x

Further solving,
cosec(Xx)=2

T
=cosec| —
( 6 j

The principal value of cosec™x lies in the range of [gﬂ{o}

Therefore, the principal value of cosec™(2) is %

4, The principal value of tan'l(—\@) IS
Ans:  Assuming tan'l(—\/g)zx

Further solving,

tanx=-/3

=

The principal value of tan™x lies in the range of (

)

N a

Therefore, the principal value of tan'l(-\/g) IS g

5. The principal value of cos'l(-%) is

Ans:  Assuming cos'{—%}x
Further solving,

1
COSX=-—
2

5
=COS| —
3

The principal value of cos™x lies in the range of [0,x]

Therefore, the principal value of cos'l[%j IS %n

6.  The principal value of tan®(-1) is
Ans: Assuming tan™(-1)=x

Further solving,
tanx=-1



Ans:

Ans:

9.

(3

The principal value of tan™x lies in the range of (

N a
N a
N

Therefore, the principal value of tan™(-1) is %

.. 2 ).
The principal value of sec*| — | is
Prineip (@]

) 2
Assuming sec’| — |=x
; (ﬁ]

Further solving,

2
SECX=—F4=

NE)

3

The principal value of sec*x lies in the range of [0,x]

Therefore, the principal value of sec‘{ij is *
J3) 6

The principal value of cot'l(\/§) IS

Assuming cot'l(\/§):x
Further solving,

cotx=+/3

ol

The principal value of cot™x lies in the range of (gg)

Therefore, the principal value of cot'l(\/g) IS %

. 1.
The principal value of cos*| -— | is
PGP ( ﬁ)

Ans:  Assuming cos'{-ij:x

V2

Further solving,

1
COSX=-—4=

J2



=cos| —
4

The principal value of cos™x lies in the range of [0,x]

3n

.. 1 ).
Therefore, the principal value of cos™| -— | is —
Prfeip ( ﬁj 5

10.  The principal val ue of cosec'l(—\/f) IS

Ans:  Assuming cosec‘l(—ﬁ)=x

Further solving,
cosecx=-/2

T
=Cosec| -~
( 4)

The principal value of cos™x lies in the range of [gf}{o}

Therefore, the principal value of cosec‘l(—ﬁ ) IS %

11.  Evaluatetan™ (1) +cos™ (%) +sin™ (%)

Ans:  Assuming that tan™(1)=a
tana=1

—tan =
4

tan™ (1):% -----(1)

Assuming that cos'l(%jzb
cosb:1

2

T
=C0S—

3

1\ =«
cos’| = |[== -—---(2

(3)-2

. (1
Assuming that sin (E}c
. 1
sinc==

2

. T
=sin—
6



12.

Ans:

.41 =
sin (Ej_g -----(3)

From Equations (1), (2) and (3),

T 271 W
4 3 6
_3n
T4
Therefore, tan‘l(1)+cos'1£-1]+sin'1(-1j=3_7t
2 2 4

Evaluatecos™ (%) +2sin™ (%)

. (1)
Assuming that cos GJ =a

1
cosa=—
2
T
=C0S—
1\ =«
cos’| = |== (1
(3)-2
Assuming that Zsin'l(%}b
sinbzl
. T
=sin—
6
.41 =
sint| = |[==
(ZJ 6

. 1\ =
2 o i S 2

sin (Zj 2 (2
From Equations (1) and (2),

cos‘l(l) +25in'1(£)
2 2



13.

Ans:

14.

Ans:

Therefore, cos'l(%]ﬁsin'l(%):%n

Range of y if sin"x=y is

(A) 0<y<m (B) —gSysg (C) O<y<m
Given that sin“x=y

Since, the range of sin™x is [gﬂ
Therefore the range of y is —g <y sg
Evaluatetan™ (\/§ ) -sec*(-2)
Assuming that tanq(\/§)=a

tana=+/3

=tan T
3

tan'l(«/g)zg (1)

Assuming that sec*(-2)=b
sech=-2

S
=sec| —
3

sec’(-2)= %ﬂ -----(2)

From Equations (1) and (2),
tan‘l(\/§)-sec‘l(-2)

_m2n

3 3

TT

3
Therefore, tan‘l(\/g)-sec'l(-z):-g

T |8
D) ——<y<—
(D) 5 <Y<3



Exercise 2.2

1. Using inverse trigonometric identities, provethat

3sin™x =sin‘1(3x—4x3),x € [—%ﬂ

Ans:  Assuming sin“x=a
Sino=x
We know that sin360=3sin0-4sin°0
Consider
sin'l(3x-4x3)
:Sin'l(BSinoc-4sin3a)
=sin™(sin3a)
=3a
=3sin™x
Hence it is proved that 3sin”x=sin”(3x-4x")

2. Using in verse trigonometric identities, prove that
1
3cos™ x=cos™ (4x° —3x),x € [—,1]
2

Ans:  Assuming cos x=a
COSO0=X
We know that cos30=4cos’0-3cos0
Consider

cos™ (4x*-3x)
=cos™(4cos’o-3cosa)
=cos™(cos3a)

=3a.

=3c0s X
Hence it is proved that 3cos™x=cos™ (4x°-3x)

NLI+XE =1 «
X )
V1+x2-1
X

3. Simplifytan™ #0

Ans: Consider tan™

Assuming
X=tano



B=tan™x

tan 1( 1+x° 'lJ

X

—tan” \/1+tan2B-1J

tanp

4[ secp-1
tanf

. 1—cosBJ

sinp

=tan™| tan (ED
2

ALl 1

=—tan™x
X 2

. fl-cosx
4, Simplifytan™ X<
plify ( 1+cost n

1-cosx

Therefore, tan

Ans: Consider tan™

1+cosx

. [1-cosx
tan
1+cosx

Therefore, tan™, | 1-cosx _ X
1+cosx 2



) ) COSX-SINX
5. Simplify tan'l(—_),0<x<n
COSX+SinX

) L[ cosx-sinx
Ans: Consider tan*| ————
COSX+Sinx

an _1( COSX-SinX )
COSX+SINX
tan’ 1-tanx
1+tanx
=tan™ (tan (E XD
4

I
=Z-X
4

4 cosSX-sinx \ =
Therefore, tan®| ———— |==-x
cosx+sinx ) 4

6.  Simplifytan® ——

a 2,\x\<a
a’-x

Ans: Consider tan™

a’-x’
Assuming
X=asino

4 asina.
=tan*| ———
JJa*-a’sin‘a

-

4 X . L x
Therefore, tan™ =sin™| =
a’-x? a

3a’x—x*
a

—a
=2 = la>0—=<xx<
3—S,asz J3 J3

2 3
Ans: Consider tan'l(361 XX )
a’-3ax

7. Simplify tan‘l(




Assuming
X=atana

tan 3a’x-x°
a’-3ax’

—tan™ ( 3a’tana-a’tana j

a’-3a’tan’a
=tan” (tan3a.)

=3a

=3tan™ (ij
a

2 . 3
Therefore, tan'l(s‘:1 X Xz j:gtan-l(f)
a’-3ax a

8. Evaluate tan'l[ 2cos(25in‘1%ﬂ
.1
Ans: Assuming sin E:a

.1
sina==
2

~{z

.41 =

sin" === (1
57 W

Further solving,

From equation (1)

tan™ |:2COS(28in'l %ﬂ

=tan™ ZCOS(ZxEﬂ
6

=tan™| 2cos E}
3

=tan™ (_1)

4
Therefore, tan{Zcos(ZsinJ%ﬂ:

N3



9. Evaluate tan%[sin 12)(2 +C0S” 11 } x|<1,y>0 and xy<1
-X

Ans: Assuming x=tanao
Consider

sin‘l( 2% j
1-x°

—sin™ 2tana
1-tan’a

=sin™(sin2a)
=20
=2tan"x ----(1)

\/2
Consider cos'l( : yzj
1+y

Assuming y=tanf3

cos‘l(l_y j
1+y?
2
—cos? 1-tanB
1+tan’B
=cos™ (cos2p)

:ZB
=2tany ----- (2)
From equations (1) and (2),

2
tan X | sin’ 2_x2 +cos* 1Y
2 1-x

1+y?
1
=tan=| 2tan"x+2tan™
Al ]
=tan (tan"x+tan"y)
_ Xty
1-xy
Therefore, tan +| sin* 2X2 +cos™ Ly |_xty
2 -X 1+y* | 1-xy



10.

Ans:

11.

Ans:

Evaluate sin‘l(sin%n)

We know that sin(6)=sin(n-6)

Consider sin'{sin EJ
3
50
sin™| sin—
3
| . ( Zﬂj
=sin™| sin| n-=—
sn( =2
a4l (T
=sin™| sin| =
()

w|3a

Therefore, sin™ (sin Ej _n
3 3

Evaluatetan™ [tan (%D

We know that tan(6)=-tan(-0)

o]
(o)
o)
3]

L8

4

Therefore, tan™ tan(g’—nj _T
4)) 4

SN



12.

Ans:

Evaluatetan (sin'1 g +cot™ g)

Assuming sin'lgza

. .3
sin~—=a
5
. 3
sina=—
5
2
cosa= 1(%
5
4
cosa=—
5

tana= 3
4

a=tan™ Gj
i o3

cot™ g =tan™ % ----- (2)

Further solving,

tan (sin'l §+Cot'1 §j
5 2

=tan| tan™ 3 +tan™ 2
4 3

=tan

=tan

17
6

3

3

Therefore, tan (sin'1 g +cot™2

_17

6



13.

Ans:

14.

Ans:

Value of cos(cos‘1 %n) is

I 5n 11
A) — (B) — C) —
A BF ©3F
Consider cos(cos‘l%J
( _1 -7TEJ
=cos| cos* —
6
_1[ 571
=cos™| cos—
6
6
Therefore, cos(cosﬂ—n}s—n
6 6
The correct option is B
(. 1Y)
Value of sin| —-sin™| -— | | isS
3 2
1 1 1
A) — B) — C) -
™5  ®3 @

Assuming sin'l(-%j:a

: 1
sina=-—
2

ol

Further solving,

l3or ()
(3]
(3

=1

T
D) 5

(D) 1



Therefore, sin T sin® -lj =1
3 2

The correct option is D

15.  tan? (V3) - cot*(v=3) is equal to
(A) 0
(B) 2v3
©) -3
(D) =

Ans. The correct option is C

T

2

Explanation for correct option

Evaluating the given expression:

Given, tan (v/3) - cot*(v/-3)

We know that, & — tan™1(0) = tan™1(—-0)
So,

m — tan"(V3) = tan™*(vV=-3)

= tan *(V3) = — tan"}(V-3)
Therefore, we get:

m — tan~}(v=3) - cot}(v=3)

T — (tan_l(\/—_3) + COt_l(\/—_3))

T

T — g ( tan™10 + cot™10 = E)

--@)

Hence, the correct answer is Option (C).



Miscellaneous Solutions

1. Evaluatecos™ (cos 1%)

Ans: Consider c0516ﬁ

13n
COS——
6

=cos(2n+ Ej
6
T
=COoS| —
(GJ

Further solving,

1( 13nj
cos™| cos——
6
1 T
=cos™| cos| =
(3
T
6
Therefore, cos‘l(cosl%n):g

2. Evaluatetan™ [tan %nj

Ans: Consider tan %

tan n
6

—tan (Zn- 7“)
6
—tan (E)
6

Further solving,

tan™ (tan 7—”)
6



()

=z
6
1 m)_m
Therefore, tan (tan_jz_
6) 6
3. Using inverse trigonometric identities, prove that 2sin gztan =

Ans:  Assuming ZSin'1§=(x ---(1)

.o 3
SIN—=—
2 5

25
- (24)2
coso=, [1-| —
\/ 25

7

coSo=—
25

Therefore,

24
tano=—
>

a=tan™ (ﬁ)
7

From Equation (1), it is proved that

2sin™ §:tan'l(ﬁj
5 7



Ans:

Using inverse trigonometric identities, prove thatsin™ %+sin'1§:tan‘

Assuming sin'1§=a
17

: 8
Sino=-—
17

5
coso=, [1-| —
17

15
CoSo=—
1

Hence,
Therefore,

tano= E
1

4 8
o=tan | —
(15}
8

Assuming that sin'lg:B

.3
sinf=—
BS

cosP= 1-(%}2

4
COSP=—

P 5
Therefore,

3
tanf=—
P 4

B=tan'l(%j
(3, a3
sin (gj—tan (ZJ ----(2)

Consider

e

36



(8
17
From Equations (1) and (2),
(8
17

3
5
=tan™ Ej +tan™ (Ej
15 4

=tan*| —15 4 _ 4

. . (3
sin +sin?| =
5

sin’ +sin™

=tan™ E)
77

Hence, it is proved that sin‘l§+sin‘l§=tan'1—
1 5 36

5. Using inverse trigonometric identities, prove that cos‘1§+cosl gzcos‘1 33

13 65
Ans: Assuming cos™ g =

4
CoSo=—
5

2
sina= 1—(ﬂj
5

i 3

sinoa=—

5
Therefore,

fano= §
4

_ 4(3J
o=tan"| —
4
-1 4 — -1 3
COS (gj—tan [Zj ---(2)

Assuming that cos‘lgzﬁ
13



Therefore,

5
tanB=—
b 12

e
f=tan (12)

oS’ 12 =tan™ > ---(2)
13 12

Consider

_ 4} _{12}
Cos™| — |+cos™| —
5 13
From Equations (1) and (2),
_1(4j _{12}
COS™| — |+COoS™| —
5 13
=tan §]+tan'1(ij
4 12

3.5
D

=tan’| —+12 _
(i
4 12

=tan 56)

[uy

-

33

=cos? (Ej
65
12 133

Hence, it is proved that cos'lﬂ+cos'l—:cos‘ —
5 13 65



N i .. . 12 . 3 . .56
6. Using inverse trigonometric identities, prove that cos’1E+sm‘1g:S|n*£

Ans: Assuming cos™ % =

12
COSO=—
13

. 12\’
sina=, [1-| —
(13]

) 5

sinog=—

13
Therefore,

5
tano=—
12

45
o=tan | —
)
cos‘ltgj:tan'{ij ----(1)
13 12

Assuming that sin'lgzﬁ

.3
sinf=—
B5

_ (3
cosp= 1-(5)

4
Cosp=—
P 5

Therefore,

3
tanp=—
P 4

than'l(%j
- a(3Y ., .3
sin (gj-tan (ZJ ----(2)

Consider
(12
13
From Equations (1) and (2),
(12 3

— |+sin™
13 5

=tan” (3] +tan™ (Ej
12 4

cos’ +sin™

g|lw

cos



3,95
4+ =

4 12
1_ Exi
4 12
=tan™ ﬁj
33

=sin™ @j
65

=tan™

Hence, it is proved that cos‘lE+sin'1§=sin'l§
13 5 65

7. Using inverse trigonometric identities, prove that tan'l%:sin'1%+c05'lg

Ans: Assuming sin'lizoc
13

: 5
Sino=—
13

5 2
COSa= 1-(—)
13

12
coSo=—

13
Therefore,

5
tano=—
12

4(5j
o=tan | —
12
sin‘l(i =tan'{£} ----(1)
13 12
Assuming that cos‘lgzﬁ
3
cosp=—
P 5
: 3’
sinp=, [1-| =
2y

.4
sinp=—
B5

Therefore,



Ans:

4
tanp=—
P 3

than'l(gJ
A(3) ., (4
(0 (gj—tan (§j ---(2)

Consider
)
sin”| — |+cos™| =

13 5
From Equations (1) and (2),
.45 43
sin”| — [+cos™| =

)
=tan™ > +tan™ 4

12 3

45
312

{55
3 12

1 63)
=tan*| —
16

=tan™

. ,63_. .5 13
Hence, it is proved that tan™ —=sin" —+c0s™ =
16 13 5

Using inverse trigonometric identities, prove that
tan™~/x= —cos G j xe[0,1]

Assuming x=tan’a
Consider

tany/x
=tan*+/tan’a

=tan"tana.
=

tan*v/x =0 ----(1)

Consider

1 1-X j
—COS

2 1+x

1 (1tan’a
=2=C0S
2 1+tan’a




Ans:

10.

=2c0s"'cos2a

From Equations (1) and (2),

It is proved that tan’ \/_——cos 1x
2 1+x

Using inverse trigonometric identities, prove that
ot \/1+s!nx +\/1—s!nx =§,X€(O,E)

J1+sinx —+1-sinx ) 2 4
We know that

. X . X
J1+sinx =cos=+sin =
2 2

- X . X
1-sinx=cos—-Sin —
2 2

Consider

cot J1+sinx ++/1-sinx
J1+sinx-/1-sinx

X, . X X . X
COS—_+sin— (+| cos—-sin —
2 2 2 2
X, . X X . X
COS—+sin— |-| cos—-sin —
2 2 2 2

cot‘l(cotfj
2

=cot™

N | X

. e
It is proved that cot™ V1 S'_nX NGl s_lnx _X
JL+sinx-y/1-sinx | 2

Using inverse trigonometric ident ities, prove that
tanl[\/1+ X =1 =X ] n 1

Zcost X, ——— <x <1
V14X ++4/1-x

42 J"



Ans:

Assuming
X=C0S2f3

1+X
:\/EcosB
Jix
:\/EsinB

Consider

[\/1+_x\/1_x

1+x+

=tan’

=tan™

1
=

SlA A

I\JI'—‘
()
)
U)
<

It is proved that tan™ (

) \/EcosB-\/EsinB
\/EcosBJr\/EsinB
1-tanf
1+tanf

=tan™| tan (gﬁn

VX1

1+X +4/1-X

Fi

——-—cos X
4 2



11.  For what value of x does the equation 2tan™(cosx)=tan™(2cosecx) satisfy?
Ans:  Consider 2tan™(cosx)=tan™(2cosecx)
2tan™ (cosx )=tan™ (2cosecx)
tan'l( 2C0SX
1-cos’x
2C0SX
1-cos’x
SiNXCoSX=sin’x

j =tan™(2cosecx )

=2C0Secx

sinx(cosx—sinx)=0
sinx=0,cosx-sinx=0

x:O,E
4

Therefore, 2tan™(cosx)=tan"(2cosecx) is satisfied for xzo,%
12.  For what value of x does the equation tan'lll%:%tan'lx,(»o) satisfy?
X

Ans: Consider tan'll;letan‘lx
1+x 2

tan™ 1;X:Etan X
1+x 2

tan™| tan (E-tan‘lxj :ltan'lx
4 2

T tanx= %tan x

Therefore, tan‘ll%x:ltan'lx is satisfied for x:i
1+x 2 J3

13.  Theexpression sin(tan’x),|x|<1 is equal to
1 X
C) — (D)

X 1
A V1-x? (B) V1-x? 1+x° V1+x?




Ans:  Assuming
x=tanf3

B=tan™x
sin(tan"x)
=sinf
X

V1+x?

Hence, sin(tan'lx)=

X
V1+x*

Therefore, the correct option is option D

14.  For what value of x does the equation sin'l(l—x)—ZSin'lng satisfy?

1 1 1
(A) 0.5 817 (€)0 D) 5

Ans: Consider

sin™ (1—x)—25in‘1x=g

—23in'1x=g—sin‘l (1-x)
-2sin"x=c0s" (1-x) -----(1)
Assuming

cos™(1-x)=p

cosp=1-x

sinp=y/1-(1-x)’
sinp=+/2x-x?
B=sin"v/2x-x*

c0S™1-x=sin"v/2X-x* ----- (2)
Substituting Equation (2) in (1)

-2sin*x=sin*/2x-x?
sin™ (-ZX\/].-XZ ):sin'lx/ 2X-X°

“2X1-X2 =+/2X-X?
AX?-4X" =2X-X*
4x"*-5x*+2x=0

1 -1+17

x=0,—,
2 4




. . i 1 i
But considering the given options and also when XZE’ the equation

sin* (1—X)—2$in‘lx=g doesn’t satisfy

Thus, x=0 is the only solution.
Hence the correct option is C



