Exercise 2.1, Page: 26

Questionl. Find the principal value of sin? (-1/2)

Solution

(- 3) =yoensiny -5 = sin(§) =)

etsin” | —— | = ensiny=—— = —sin| — | =sin| ——
2) =Y Y=73 6 6

We know that the range of the principal value branch of sin™" is

5.5 (-5) =4
2,251n:=.|n 5) =3

1
Therefore, the principal value of sin (—E)is — %

Question2. cos*(V3/2)

Solution

3 3
Let ms_l(%) =1y, Then cosy = V3 :ms(i)

We know that the range of the principal value branch of cos™' is

[0, 7| and cus(%) = ?

3
Therefore the priciple value of cos™ (é) is%

Question3. cosec(2)

Solution
T

Let cosec™' (2) = y. Then, cosecy = 2 = cosec(E)
. 1. m o
We know that the range of the principal value branch of cosec™! is [—E, E] — {0}

Therefore, the principal value of cosec™1(2) is %

Question4. tan*(-V3)



Solution

t
Let tm—l(_@) =y Thentany = —v3 = -7 = m(_g)

We know that the range of the principal value branch of tan™7 is

( il E) and tan(—%)is—x/g

272

Therefore, the principal value of tan_l(\/ﬁ) s — %
Question5. cos?(-1/2)
Solution :
Let cos ™! —l —yThencosy = —1 = — CDS(E) —cus( — E) = COos E

2) Y YT T 3) "~ 3) ~“®\73

1
We know that the range of the principal value branch of cos™' is [0,pi] and Eﬂﬂ(ﬂg) =3
1 2

Therefore, the principal value of cos | (_E) is ?:rr

Question6. tant (-1)

Solution :

lettan™! (=1) = y. Thentany = -1 = —tan(%) = taﬂ_(—%)

We know that the range of the principal value branch of tan™1 is

T T m
(_E‘E) and “‘“(‘z)——l

Therefore, the principal value of tan~1(—1) is il

Question7. sec(2V3)



2 2
—1

Let sec — | =1y, Then secy= — = sec(—)
(«./E) V3 6

We know that the range of the principal value branch of sec™' is

[{],mr]—{%} and sec(%) = %

Therefore, the principal value of sec™ (—)is—
Solution : V3

Question8. cot1(\3)

Solution

Let mt_l(x/g) =y Thencoty = ﬂ/g = cut(%)

We know that the range of the principal value branch of cot™" is (0,) and

() =3

Therefore, the principal value of cut_l(x/g) IS %
Question9. cos(-1/72)
Solution
A L) - b os(™) = cos(m— T = cos[ 2T
Let cos ( ﬁ)_yThenm&y_ N m.-,(d)_ms(ﬂ' 4)_-:::3(4)

We know that the range of the principal value branch of cos™1 is [0,n] and

cos ( 311') 1
4 V2

1 3
Therefore, the principal value of cos™ (——2) Al

Question10. cosec(-\2)

Solution :



Kl

Let r:nsec_l(—y&) =y,Then,cnsecy= —v'E = —cmec(z) =cosec(—%)

We know that the range of the principal value branch of cosec™ | is

[—%,%] — {0} and msec(—%) =2

Therefore, the principal value of cme{](—ﬁ) is — g

Find the value of the following:

. - l:n:\s_i(—l) si.n_'(—l)
Questlonll.m W+ 2) " 2

Solution
Let l:an_l{l] =x Thentan x=1 = tan %
iy
~.tan (1) = —
an (1) =

Let cos 1 = gy Then, cosy = 1— ms(ﬂ)—c::s( w)—ms
g )~ yenesy=Te = 3)~ 3]~

. m-l(_z) 2
. 2/ 3

ot i() ()

T 2mr 0w

1737 %
3w+ 8w — 2w _E _3_1T
o 12 12 4

. cm_i(l) +25:i.u_1(l)
Question12. 2 2



Solution

1 = cos(m/3)

Let cos*(-1) (1/2) = x. Then, cos & = 3

-1 1 ™
.. D08 - | ==
2 3

1 1 T
sl —_ = 1 = — = 5] —_—
Let sin (2) y, Then siny > sm(ﬁ)

Question13.

Find the value of if sin™ x = y, then
A0<y<m

T Ly
B)—— <y< —
I =5 S¥E S
gl<y<m
n

T
dy ——
) 2{3;{2

Solution

It is given that sin™1 x = .

We know that the range of the principal value branch of sin™' is —%, %
™ m
Therefore, | —— <y < —
erefore 5 SY=< 5

Therefore, option (B) is correct.
Question14.

Find the value of tan~! v/3 — sec™}(—2) is equal to
(A}
8) —
3
T
(©) 3

D) 2
3



Solution

i
lettan ! =z, Thentanz = v/3 = a;“
. . -1 - m mw
We know that the range of the principle value branch of tan™ " is (—E, E)
- tan 1v3 = %

Let sec }(—2) =y Then ,secy = (—2) = —sec(i) = sec( — E) = sec ——

3 3

We know that the range of the principle value branch of sec ! is [0,7] - {g}

2w
—1
—2)= —
sec” (—2) 3
2
Hence, tan_l(-l/é) — sec_l{—i] = l?: — ??r = _%

Therefore, option (B) is correct.

Exercise 2.2 Page: 29

3sin 'z = sin_l(?rz — 4&3),:.: = [—% , %]
Questionl.

Solution :

11
To prove : Ssin_lmzsiu_l(Sz—433),z € [_E —]

ly =0

Let x = sinf. Then, sin™—
We have

RH.S = sin }(3z — 42°) = sin"!(3sin 6 — 4sin® )

= sin~(sin 36)
=30

=3sin 'z
LH.S

Proved.



1
3cos 'z = cm_1{4z3 — 3:':),:1: € [E’ 1]
Question2.

Solution :]

Let x = cosB. Then, cos™1 x =6.
We have,

RHS = cns_l(dzg — 3:3)

= cus_l{4 cos®f — 3 cos 7)

— cos™ }(cos 36)

= 30
—3cos 1z
LH.S
W
Proved.
tan ! — -I—t-ﬂ.]:l_l — —tan! l
Question3. 11 24 2
Solution
LHS =tan ! — + tan! T
11 24
tan~1(2 + T
— {121 ?24) ta.n_lm—l—tan_lyzta.n_l I-T-I-’y
1- 2. % —zy
48+TT
_ 11x24
=@an*(-1) g o u
11x24
4 48477 1 125 41
1 1 1
=t — =t — =t — = RHS
M oea_1a " 950 T 3
Proved.
1 1 31
2tan"! = +tan ! = —tan ! ——
an - 5 ttan - o =tan - oo

Question4.



Solution :

1 1
LHS=2tan ! = +tan ' =
an 5 + tan -
2.1 1 2
= tan ! 2 2 ‘I't-EIIl_l — [21:311_1:{: — tan~! i 2]
1-(3) 7 1—z
2
4 1 4 1
(%)
4 1
—tan! — +tan! =
an 3 + tan -
4 1
__I__
= tan ! 3 7 taﬂ_lﬂ:+tan_ly:taﬂ_1 Tty
141 1— zy
3-7
2843
_ -1 A
=tan -
21
31
= tan = R.H.5

Write the following functions in the simplest form:

‘tan ! 1+z —1 z#0
' 1
Question3. T

Solution

4 V1i4a2?-1
an

€

t

Putz — tanf = @ = tan 'z

1 V14221 . _1(v1+tan26'—1)
= tan

tan @

_ tan-1 sec —1 _ tan-l 1—cosf
— et tan @ — sin #
2

.. tan




Question4.

Solution

tan-1 f\/m\ .
. (e
\ 14ﬂm5$)’

m_lf\/m\ [ [
\Vitcosz )7 |V 2c0? 3
sin =
— ta]]_]'( i ) — t‘ﬂ;ﬂ_l(tﬂ.ﬂ E)
m&i 9
T2

N _l(mmz—smz
an :
Question5 COST + smz

):DﬂI{ﬂ



Solution

_1 COST —sinT
tan

COST +sine
Dividing cos x inside
- cosT—sinT
-1 e T

08 F4sine
COS T

— tan

[ cosr _ sinzx
:tﬂ.ﬂ_l COST COST

= tan~

1+tanz
~ tan-] 1—-tanz
- 1+1.tanx

T
= — —=z

4

_ T
tan ! = Xl < a

Questions. at—
Solution :

_ T
tan~!

a2 — 12

T T
Putxz = asin # = — zsiui?:}ﬂ:sin_l(—)
a

1 T 1 asinf
tam N — —tan
a’ — z? v a2 — a2sin?#

P ( asin @ )_ - (asinﬂ)
YT acosd

= tan '(tanf) = @ = sin !

SN



tan 1(—3 3022
Question7. aw — Jax

Solution
tan—1 3a’z — 23
aﬂ —_—
a® — 3azx?

I I
Putzx —atand = — :tanﬂiﬂ':tan_l -
@ a

_y { 3a’z — o3 _, [ 3a%>.atan® — a*tan®6
tan ———= | =tan
a3 — 3a.a?tan’0

— tan !(tan 30)
= 360

T
—3tan 1 =
a

Find the values of each of the following:

tan ! [2 cos (2 Siﬂ: ! )]
Question8.

Solution
- 1 1 . 1 . o
Let sin 2 = x. Then 31112:25 :sm(ﬁ)
1 T
S _ T
sin 2 :
1 sin 11 1 iy
C.tan™ " |2cos| 2 — tan— [2{:@3(2 W _)]
2 6
T 1
an cos 3 an 2



2r N 1
COS
1+ z2

1. _ 1-—
tanilsml ﬁ],|m|{1,y}ﬂ and zy < 1

Question9.

Solution :

Let x = tan 8. Then, 8 = tan™ " x.

2 2 tan @
1 T —si_u_l( an

.. sin = -
14 z2 1+ tan?@

) = sin Y(sin26) = 260 = 2tan 'z

Let y = tan @. Then, @ = tan™ | y.

-1 1 _yZ _Cm_l(l—taﬂﬂtﬁ)

.08 T —— = — cos ‘(cos2¢) = 2¢ = 2tan 'y

1+ 1+ tan?¢
: 1. 4 2 -1 1— 7
. tan E[sm 1—|—mﬂ+ms 1—|—‘_1,-‘2]

1 _ _
= tan E[Ztan lz—|—2ta]1 1y]
= tan[tan_lm + tan_ly]

=l (773

_ Tty
1—=zy

Find the values of each of the expressions in Exercises 16 to 18.

sin—l(sin 23)
Question10. 3



Solution

. _if - m )
-
51 (3]]]. 3

We know that sin™! (sin x) = xif x in [—%, g], which is the principal value branch of sin™x.

e L3 272

Now SiIl_l(Si]l 2%) can be written as
sin"!| sin 2n — sin ! |sin| w 2m —sin_l(sin ﬂ) m.mrhene?r = T
3 /) 3 - 3 3 2’2

- sin ! | sin 2 —sin_l(sin ﬂ) _ I
o 2 o 3/ 3

Questionl1l.

Solution

We know that tan™" (tan x) = x if x in (—g, %) which is the principal value branch of tan~x.
3 -
Here T ﬁ (?, E)
-1 3w .
Mow , tan tan T can be witten as
tan!( tan E — tan '|—tan —_31: — tan ! [— ta:n(fr — E)}
4 ) 4 N 4

= tan_l[—tan I] — tan ! [ta.n(—E)] where — il e T r
- 4] 4 4 2’2

tan{sm ~ — +cot = —
Questionl12.

Solution :



Let sin "

|

3 4 5
= . Then sinI:—:}*cuszzvl—singm:E:ﬂeczzz

b
/ - [ 25 3
S.tanx = SE{:QI— — E_]_:Z

tan—13
J.T =
4
.13  tan!'3
.. 81n 3 = 1 (1)
1 3 a2 a1 1 -1
Mowcot - — =tan -~ — ..() tan = — =cot " T
2 3 T
Hence, tan| sin~! E —I—{:c-t_l E
' ) 2
4 3 4 2 — y
— tan| tan 1 + tan 3 [Using i and ii]
3 2 -1
it 3 t
= tan(tan_l 4 3 ) [tan_lm+tan_1y _ {lm—|—y] —:ny)]

Question13.

7
Find the values of cos™! (cns Fﬂ) is equal to

n 7
(Jﬁ

5 o
(B) 5

m

(C}E

D) ~
(D) &



Solution

We know that cos™" (cos ) = x if x in [0, @], which is the principal value branch of cos ~Tx.

7
Here % ¢ z € [0,m]
1 T .
Now cos™ | cos —- | can be written as

cos-1cos7mb = cos-1cosm+mbcos-1cos7mb = cos-1- cosnb as, cosm+@ = - cos Bcos-1cos7mb = €os-1- CosM-5T6Cos-

1cosTm6 = cos-1-- cos 5m6  as, cosn-8 = - cos 8

-.cos ! ccn:itE —cos ! t:{)\ﬂE —E
o 6 ) 6 ) 6

The correct answer is B.

(5 (2))
sin| — — sin ——
Questionl14. 3 2 is equal to:

(A) 1/2
(B) 1/3
(C) 1/4
(D) 1

Solution
. 1 1 ) —1 .m . f —m
Let sin -3 —=zx. Then sinet = — = —sln — —=sin| —

Y
. 2) 6
cein(Z —ain (1)) = sin(Z + 5) =sin(32) = sin(Z) =1
.. 8l 3 51N 2 = 511 3 6 = 5ln 6 = 51N 9 =

Therefore, option (D) is correct.

_ tan~' /3 - cot ‘(—ﬁ).
Question15. 'is equal to:
(A)

(B) -11/2



(€0

(D) 2V3
Solution
Lettan ' /3 = x. Then,tan x = 3= tang where %e(—gg)
2 - & &

We know that the range of the principal value branch of tan ' is (—

o N
oA
N—

stan3=1
3
Letcot '(—ﬁ):y.
= I n n Sn Sx
I'hen, cot y =—/3 =—cot| — | =cot| 1—— |=cot— where — & (0, =).
6 6 6 6
The range of the principal value branch ofcot 'is (0, x).

. cot '(-\E‘):%

St 2n-5n 3= n
<t Boroc(-BleEt-Ta S
( ) 3 6 6 6 2

Therefore, option (B) is correct.

Exercise 2.3, Page: 31

Find the value of the following of NCERT Solutions for Class 12 Maths Chapter 2
Miscellaneous Exercise (Inverse Trigonometric Function)

m—:( ﬁ)
Questionl. 6



Solution

We know that cos™! (cos x) = x if z € [0, 7], which is the principal value branch of cos ~'x.
13
Here, Tﬂ ¢ [0, 7]

1 137 .
MNow cos T can be written as

-1 7.."':
tan tan ?
Question2.

Solution
. FI Py . .. -
We know that tan™! (tanx) = xif 2 € (_E’ E) which is the principal value branch of tan ~'x.

e e (57

Question3. Prove that:



Lets:inlgzz, Then ain.'rzg
cosa=yf1-(2) = 4
=FCOST = 5 5

3
t = —
mE=

3 3 3
-1 -1 -1

2
2x 2 9
= tan " (—:2) [21;3.11_] x = tan "} 7 _II
1—-(3)

Solution :

. sin~! i +sin™! E = tan!
Question4. Prove that: 17 5



Solution

2
Letsin-“{—ﬂaﬂ?:x.Thensinw,:i:}cnsmz 1- i =:|||I'%=E
17 17 289 17
3

S F = — ==t -1 =
S TS T

MNow, we have:

8 3
LHS=sin"! — +sin™! =
Eilil 17 + sIn 5

—) [tan_'m+tan_1y=tan_1 st ]
1—zxy

-1 E — cos ! 33
13 65

+ cos
Question5. Prove that:



Solution

L4 4 a2 3
Let cos Ezz.Then,msz=—:~5mI= 1—-|— :E

5 5
. 3
tanz = — = r= tan E
4 3
cos ' — — tan ! = ..(1)
5
Mow let *‘(1]12—Th —12=:~' —5
ow let cos™(- 3 =y Thencosy = 13 siny = 13
12 5
. 1 7= 1~ _
.. COS 13 tan 12 2
33 33 56
letcos ! — = z Thencosz = — = sinz = —
65 65 65
; 56 ; , 56
=z 2 z= vy
an z 33 z an 33
33 56
scos ! = =tan ! — ..(3)
65 33

Mow, we will prove that:

4 12
LHS=cos ! — 4+ cos ! —=
5 13

= tan ! E+|::m 13 [Using 1 and 2]
4 12

itn
1-1 %
36 + 20
48 — 15
56
33
56
33

T+
[tan 1z 4 tan 'y =tan? —y]

1—=zy

[oy(3]

Question6. Prove that:



Solution

3
Let sin™(-1) 3/5 = & Then sinx = 5 = COST = \/ — (

1

cSotanz = = ¢ — tan

e | o
e | e

3 3
. 1 1
Co8int — =tan — (1
8 5 1 (1)

12 12 5
Now letcos ' —= =y. Then cosy= — = siny= —
13 13

13

5 p 9
stany= — = y=tan  —

12 12
] p 12 4t . B )
ST E T R
56 56 33
letsin ™! — = zThen sinz= — = cosz = —
65 65 65
- B 56 Lt ; 56
stanz = 33 z—tan 33
56 56
. 1 1
— =1t — .[3
sin 65 an 33 (3)

Mow, we have:

12 3
LHS = 1 4sin?! —
C0S 13 + sin 3

5 3
—tan ! — +tan ! — [Using 1and 2
13 4[ ] ]

+i T +y

=mlﬁ [ta.u 1z 4 tan 'y = tan 11——zy
T 1F-4

L 20436

48 — 15

, 56

33

56

S -
= s5in 65 R.H.5 [Using (3]]

lﬁ—sinl—+m-s
16 13

1 3
5

Question7. Prove that:

| o
o
bt

Il
b | =
#.n|c=



Solution

5 12
Letsin*“l{—1]5f13:x.Then,sinz=ﬁ:~msz=ﬁ
5 5
stanz = — =z = tan! —
12 12
5
ssin! — =tan! — (1)
13 12
1
3 3 4
Let cos =y Thencosy = — = siny = —
5 5
4 4
s.tany=—- = y=tan ! =
my=3—y 3
1
cos 3 4
—tan ! — ..[2
R 3 (2
Using (1) and (2], we have
RHS = sin ! — 4 cos ! =
T 13 5
L1 4
=tan ! — 4cos ! —
12 5
5 4
=tan ! — 4 tan ! —
12+ 3
1 TEE"'% 1 1 taul(z+y]
= tan — 5 1 [ta.n x + tan y:—]
I—EKE I—Iy
15+ 48
=tan [ ——
(36—2[])
63
=tan 1 —
16

= LH.5

tan 1\;”5:%&05 1(1;:),5*6 [0,1]
Question8. Prove that:

Solution

let x = tan” @ Then VT =tan# = 6=tan vz

1— 1 — tan?#
z_ an = cos 20
1+z 14 tan?#

MNow we have

1 1-— 1 1
RH.S = —cos ! T) = Zcos Ncos20) = — x20=0= tan '/ = LHS
2 1+z 2 2



v‘“1+s'm;r+yfl—sin;r)_:|: (D,%)

g1 (
l1+sinr —+1—sine
Prove that 9: v v

Solution

1+ si 1 — si
Consider Vitsinz 4y il [ T e (ﬂ, E)
V1+sinz —+/1—sinzr 2 4

(Jl Ysinz +v1— sinz)2
(m)z_ (,,rm)2

(1+sinz)+ (1 —sinz) + 24/(1 +sinz)(1 —sinz)
l4+sinr—1+4sine

2(1+ Vi-sin’z) 1y coss 5 cos?

(by rationalizing)

T
2sinzx sinTx ~ 2sin %ms 3

cotx
2

LHS = cot 1 [Y1tsimz+V1-sinz) l(mtz) _ X _RHS
v1+sinz —+/1—sinz 2 2

Question 10.Provethat:

g 1 [YIFEZ-VI—2) _x 1,
Vitz+y1i-z 4 2

< z < 1[Hint: put x = cos 26]

Sl =



1
Put x = cos 28 so that @ = Ems L+ Then we have

Vitr—v1i—z
Vitr+Vi—z

tan-1 (Jl+msﬂﬂ—v”1—msﬂﬂ)
v1+ cos20 + /1 — cos 26
(LD Vi)
V2 cos?6 + V/2sin?6
- (v"ﬁmsa—ﬁmﬂ)
V2cosf + v2sinf

— tap! cosf —sin _ tan-! 1 — tan?
o cosf +sinf | 14 tan#

=tan '1 — tan '(tan#) tan 1 =Y =tan 'z — tan 'y
1+ zy

LH.S =tan ! (

1
ZE_H:%_ Ems 1z =RHS
9r 9 L1 9 2/2
-?—Zsm E=—S]II. —3
Question12. Prove that:
9 9 1
LHS = 3 —45111 3
9 (= 1 1
= — —-SJD_ J—
4\ 2 3
9 1 1 . 1 1 by
“H(ed) o -3
4(005 3) (17 |sin "z +cos T 2
Now, let cos ! l—zTh::_-r'l COST — l = ginz = 1 l
’ 3 ’ 3 - -\ 3
= 1
sin * (2v2) L1, 2V
Lr=——" % = o = = ave
3 3 3
0, 2v2)
~ uLHS= —sin?! = RHS
Solution 1 3

1 _ 1
Questionl13. Solve the equation: 2tan"(cosz) = tan™(2cosecz)



Solution
2tan '(cosz) = tan (2 cosecz)

ot 3 2cosx
m —_—
1—cosiz

2cosT
= 2 cos ecT

1—cos?z

2cosz 2
> — = =
sin“ T slnT

=> COSX = SihX

=>tanx =1
w

LB = I

Questionl13.

Solve sin (tan—1x), | % < 1 is equal to

I

'n.,-'l—zE
1
1—zx
T

Ve

(A)
(B)

1
€) —
(D)

]

b

Vvi+zx

2]

vi+ =z

Solution :

I

Vvi+

lettan™'x = y. Then, tany = x => siny =

- 1 T 1 . 1 T
S Yy =sin (—) = tan "z =sin (—
V14 z? V14 z?

s.sin(tan 'x) = 5]'.11(55.11 ! L) __ T
1 1+=z

+=z
Therefore, option (D) is correct.

Question14.

) = tan'(2 cos ecz) [21:3.11 g = tan!

2z
11—z




Solve sin~1 (1 -x)-2sin-1x= % , then x is equal to

1

1

(€0

1
(D) 2

Solution
sin '(1-2) - 2sin 'z = o

= —2sin 'z = % —sin (1 — z)

= —2sin 'z =cos (1 — z)..(1)

letsin 'z =0 ==z = cosf = m
0= ms'l(yfl — mz)

ssinlz = ms‘l(\/ﬁg

Therefore, from equation (1), we have

—Ems'l('u" 1-— 52) = cos (1 — x)

Put x = sin y. Then, we have:
—2005_1( 1 —sin’y ) = cos (1 — siny)

= —2co0s (cosy) = cos (1 — siny)
= —2y = cos (1 —siny)

= 1— siny = cos(—2y) = cos2y
= 1—siny=1— 2sin’y

= 2sin’y — siny =0

= siny(2siny — 1) =0

= siny(2siny—1) =0

1
= siny=0 or o)

1
szx=0 ==
T orz =g



1
But, when £ = —, it can be observed that:

| 1 .1 1
LLHS = sin 1— —)— 2sin E

2
1
=sin ! — —25'11111
2 2
1
=sin ! =
2
i) mw
= —— # — #RHS
ﬁ%z#

L x = 1/2 is not the solution of the given equation.

Thus, x = 0.

Therefore, option (C) is correct.



