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Find the principal values of the following:

1. sin™(-1/2)

Answer

1. Let sin'(-1/2) =y, then

siny = —=1/2 = —sin(11/6) = sin(-T11/6)

Range of the principal value of sn™ is [-11/2, 11/2] and sin -T1/6) = -1/2
Therefore, the principal value of sin™(-1/2) is -11/6.
2. cos'(V3/2)

Answer

Let cos™'(V3/2) =y,

cos y = \3/2 = cos (T1/6)

We know that the range of the principal value branch of cos™ is [0, 7] and cos (T1/6) =
V3/2

Therefore, the principal value of cos™(V3/2) is 1/6.
3. cosec™(2)

Answer

Let cosec(2) = .

Then, cosec y = 2 = cosec (11/6)

We know that the range of the principal value branch of cosec™ is [-11/2, /2] - {0} and
cosec (11/6) = 2.

Therefore, the principal value of cosec™(2) is T1/6.

4. tan"'(\3)
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Answer

Let tan™(-V3) =y,

then tan y = -V3 = -tan 11/3 = tan (-11/3)

We know that the range of the principal value branch of tan™ is (-11/2, 1/2) and tan (-11/3)
=3

Therefore, the principal value of tan” (-V3) is -11/3

5. cos™(-1/2)

Answer

Let cos™(-1/2) =y,

then cos y = -1/2 = -cos 11/3 = cos (11-11/3) = cos (211/3)

We know that the range of the principal value branch of cos™ is [0, 7] and cos (21/3) =
-1/2

Therefore, the principal value of cos™(-1/2) is 2m

6. tan™(-1)

Answer

Let tan(-1) = y. Then, tan y = -1 = -tan (11/4) = tan (-11/4)

We know that the range of the principal value branch of tan™ is (-11/2, 11/2) and tan (-11/4)
=-1.

Therefore, the principal value of tan™(=1) is -11/4.
7. sec™(2/V3)
Answer

Let sec™(2/+3) =y, then sec y = 2/\/3 = sec (11/6)
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We know that the range of the principal value branch of sec™ is [0, 1] — {11/2} and sec
(11/6) = 2/1\3.

Therefore, the principal value of sec™(2/+/3) is T/6.

8. cot™'(\3)

Answer

Let cot™V3 =y, then cot y = V3 = cot (T1/6).

We know that the range of the principal value branch of cot” is (0, 1) and cot (11/6) = V3.
Therefore, the principal value of cot™V3 is .

9. cos™(-1112)

Answer

Let cos™'(-1/42) =y,

then cos y = -1/72 = -cos (11/4) = cos (1T - T1/4) = cos (311/4).

We know that the range of the principal value branch of cos™ is [0, 1] and cos (314) =
“112.

Therefore, the principal value of cos™(-1/72) is 31/4.

10. cosec™(-\2)

Answer

Let cosec'(-V2) =y, then cosec y = =\2 = —cosec (11/4) = cosec (-T1/4)

We know that the range of the principal value branch of cosec™ is [-11/2, T1/2]-{0} and
cosec(-Tr/4) = -\2.

Therefore, the principal value of cosecc™(-\2) is -T1/4.
Page No. 42

Find the values of the following:
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11. tan’'(1) + cos™'(-1/2) + sin’(-1/2)
Answer
Let tan™'(1) = x,
then tan x = 1 = tan(11/4)
We know that the range of the principal value branch of tan™ is (-11/2, 11/2).
C.otan'(1) = /4
Let cos(-=1/2) =Yy,
then cos 'y = -1/2 = —cosm/3 = cos (11 — 11/3)
= cos (211/3)
We know that the range of the principal value branch of cos™ is [0, ).
.. cos™(=1/2) = 2m/3
Let sin(-1/2) = z,
then sin z = =1/2 = —sin T1/6 = sin (-11/6)
We know that the range of the principal value branch of sin™ is [-/112, T1/2].
. sin(-1/2) = -1/6
Now,
tan’'(1) + cos™(-1/2) + sin™'(-1/2)
=1/4 + 211/3 - T1/6
= (31 + 8w - 2m)/12
=9m/12 = 3n/4

12. cos™(1/2) + 2 sin"'(1/2)

Answer
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Let cos™(1/2) = x, then

cos x = 1/2 = cos 11/3

We know that the range of the principal value branch of cos-1 is [0, T1].
.. cos™(1/2)

=1/3

Let sin'(-1/2) =y, then

siny=1/2

= sin 11/6

We know that the range of the principal value branch of sin™ is [-11/2, 11/2].
. sin(1/2) = /6

Now,

cos(1/2) + 2sin™(1/2)

= T/3 + 2x11/6

=1/3 + /3

= 21/3

13. If sin”" x =y, then

(A)O<sy=sT

(B)-m/2<y=<m/2

(C)0<y<m

(D) -m/2<y<T/2

Answer
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We know that the range of the principal value branch of sin™ is [-11/2, T1/2].
Therefore, -T1/2 <y < 11/2.

Hence, the option (B) is correct.

14. tan'\/3 - sec”(-2) is equal to

(A)m

(B) -11/3

(C)m/3

(D) 2m/3

Answer

Let tan™\3 = x,then

tan x = V3 = tan 1/3

We know that the range of the principal value branch of tan™ is (-11/2, 11/2).
S tan ™3 = 11/3

Let sec’(-2) =y, then

secy=-2=-secT/3

= sec (11 - 11/3)

= sec (211/3)

We know that the range of the principal value branch of sec™ is [0, T]- {11/2}
. sec’(-2) =2m/3

Now,

tan™'3 - sec(-2)

elllu&—dl =1 —] |
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=-11/3
Hence, the option (B) is correct.
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Exercise 2.1

Prove the following:

1. 3sin™'x = sin(3x — 4x3), x € [-/2, 1/2]
Answer

To prove:

3sin™'x = sin™(3x - 4x3), x € [-1/2, 1/2]
Let sin'x = B, then x = sin B.

We have,

RHS = sin-1(3x - 4x°)

= sin™(3 sin 6 - 4sin36)

= sin”(sin 30) = 30

= 3sin'x = LHS

2. 3cos'x = cos™(4x® - 3x) x € [1, 1/2]
Answer

To prove:

3cos'x = cos(4x® - 3x) x € [1, 1/2].
Let cos'x = @, then x = cos 6.

We have,
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RHS = cos™(4x® - 3x)
= cos™'(4cos®0 - 3cosB)
= cos™'(cos 30) = 30
= 3cos'x
= LHS
3. tan"2/11 + tan'7/24 = tan™1/2
Answer
To prove: tan™'2/11 + tan"'7/24 = tan"'1/2
LHS = tan"2/11 + tan"'7/24

2 + 7 48 + 77
= dan (1 ET__E ?_g_) = tan™ (1113?—;14)

117 24 11 x 24

= tan"(48 + 77)/(264 — 14)
= tan125/250 = tan"'1/2 = RHS
4. 2tan1/2 + tan1/7 = tan™'31/17
Answer
To prove: 2tan™1/2 + tan™'1/7 = tan"'31/17

LHS = 2tan-11/2 + tan-11/7
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1
2x 1 1
= tan™! _zrz +tan~l==tan™' —+tan"' =
1 7 () 7
1-(3) 1
4 1
+
=tgn~'=+ mn"l= tan™! 3 4?1
’ I=gny
e 26+ 3
— -1 X = -1 = -1
= tan (3){?-4) tan™ oo— =t 17 RHS
x

Write the following functions in the simplest form:

Question: 5
IF 2
5. EI".I_I M X ﬂ
x

Answer

Given function tan? 121

letx =tanB

L e el yVl+tan?d -1
&S tanT t— n
X tan @
_q fSeC8—1 _, {1 —cosé@
= tan (—) = tan (—)
tan# sinf@
.0
2sin b g
= tan™}! E— = tan~?t (tﬂl‘li)
2 sin 5C0S 5

m= ¢ e : tan"'x

iy
Question: 6
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Answer

A

Question: 7

al (1—cosx
7. tan LO0<x<m
|+ cosx

Answer

l-cosx
1+cosx

The given function is tan™! (

tan=! 1l-cosx oo
arn —_— | = [an
1+ cosx

I)

’ I] X X
— -1 iy S— I ]
= tan ( tan 2 == tan ([’ﬂ?l 2) = 2

Question: 8

_1| cosx—sinx
8. tan [—

- JO<y<y
cosx+s5Inx

Answer
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. - cos X=3in 5
T'he given function is tan™! {—}
O0E X +5in X

Mo,
. sinx 1 =t
COSX — sinx “hex —tanx
tan™? (—J = tan~* LOSX | = tgn~? (—)
cosx +5inx ] 4 3NX 1+tanx
CO5X

1 —tanx tan%—tanx
= tan" (—) tan™! —_—
1+ l.tanx 1+tan;¥.tanx
T T
= fan=? [mn [;—x:]] :I—x
Page No. 48

Question: 9

Answer

The given function is tan™

letx = asin®

asind )

X
stan™' —==tan™! ( :
Va? — a?sin?6

a2 — x2

1( asinf )
avl — sin@

asinf
- (a sin E) an™'(tan6)

1I

=8 =sin” 1X
a

Question: 10

| 3aix—-x - a
100, tan -t «r-':x{—
[as—l’rwf ] a>0; J_ J3

Answer

ometrlc functlons/
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The given function is tan™ ca:;,-.:: )
Letx=atanf

© can-1 3a’x — x*

s tan (m)

ran-1 Jal.atan @ — a‘tan@
= tan
a* — 3a.a*tan®d

Jaitan 8 — a*tan®@
= tan!
a3 — 3a3tan?@

N 3tan 6 — tan®o
= tan 1 —3tan2g

= tan~'(tan38) = 30 = 3t-:1n"1§

Find the values of each of the following:

Question: 11

1. tan” {Zcos(isin" ]EH

Answer

The given function is tan™ [chs(Zsin'l %)]
s tan? :chs (25in‘1 %)]
= tan’! :chs (Zsin“ (sing))]

= tan’! :chs (2 * E)]

= tan’! izcﬂ.s (g)] = tan! [2 x %]

= tan"![1] =§

ﬁdCa reer
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Question: 12. cot (tan™'a + cot"a)
Answer
The given function is cot(tan”'a + cot™'a).
.". cot(tan™a + cot'a)
= cot (11/2) [tan™'x + cot™'x = T1/2]
=0
Question: 13

=

1—_1':
.3:|~|-"'|"" lL,y=0andxy <1

1) . 4 2x i
13, tan—|sin —+C08
] | l+x 143

Answer

- ; . . 1. 4 2% a1 1y?
I'he given function is tan- [sm 1= 4 cost —L
2 1+% 1+y

-1 1‘.'!'1]

1l . 1 2x
tan-[sm '—+ cos -
2 14 1+y

= tan% [2tanlx + 2tanly]

1
— tanE[Z{tan'lx + tan"'y)]

= tan[tan'x + tan"'y]

-1 x+y] x4y

= tan [Iﬁﬂ
1=xy 1=x¥

Formula used:

2tﬂn-l X = Sin_] _— = cus‘l

Question: 14
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o 1 _
14, If sin (S!I' lg*‘mﬁ IJr]=].thn=:n find the value of x

Answer

: , o1 o
Since, sin (SI[‘I IE + cos 1x) =1

1
(sin" g + cus'lx) =sinl1

1 n T
= (cin1l -1}=_ P -l =
[sm cteosTx) =2 [sin x + cos™ x 2]
. g1 _ . 1
= 5in E—Eiﬂ X
1
=X ==
5
Question: 15
~ x=1 ax+l =
15, Iftan” ——+tan™ ——=—_ then find the value of x
=2 x+2 4

Answer
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x-1

Given that tan™' — + tan~

x=2
r=1 x+41
_Xx=1
xX—-2

= tan~!
1

x=-1 x+1

=

| _x—1 x+1
x—2 x+2

-2 ¥+2
x+1
x+2

+
[tan 'x + tan 'y = tan 1(x

—2t¥x37 _ .7
—-ﬂ.ﬂz

€IndCareer

1 arl

)-;

¥
1 .J.'_v}]

I(x —Dix+2)+(x—-2)x+1)
=

(x=2)(x+2)

=

N+ D - G-DarD]

(x—2)(x+2)

=

x242x—x—-2+x*+x-

2x-2_

x2—4—-(x2-1)
2x2 -4
-3

=

1 1
=2x2-4=-3=3x?== 2x

Question: 16

16. sin” [SinE}
3

Answer

. - , 2
Given that sin™® (sm ?ﬂ)

We know that sin”! (sin x) =

= sin™? (sinE
- 3 3

i\."_i

= mm
xifxe [-?’E]’
which is the principal value branch of sin”'x.

[+

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-2-inverse-trigonometric-functions/
https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-2-inverse-trigonometric-functions/

€IndCareer

Question: 17

17. tan™ (tan E]
4

Answer

Given that tan! (tan ET")

We know that tan™' (tan x)
= xifx € (-2,2), which is the principal value branch of tan”'x.

~tan™! (tan%r) = tan~! (tan{:r = E})
= tan™! (-tang)
- {5 = (3D

_ amy _ m
Hence, tan™! (tan T) =-
Question: 18
18. tﬂn(sin'1£+cut" E)
5 2

Answer
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(T T -3
Giiven that tan {sm 5+|':4:rt 2)

A tan (sfn" E+ cot™! §]

3 2
2
= tan (!an" + tan™! -)
61 =32 3
. B B g
'sin '-=tan ' ——and cot ' - = tan -]
b W b*— a* b i

= mn[mn“ 3 + tan~! 2)
- 4 3

i 3 2
+
= tan [tan~! (fﬁg)
 Sal

9+8
= tan znn"(4x4ijx )l
4 =3

o
= tan (mn'll—;) = lﬁ—?
= tan~! (—tang}

-1 L)
Hence, tan (tan " ] =

P Bt | LY L
= tan™" (tan{ 4}3‘ 1€(-3:3)
- -

Question: 19

- ).
19, COS [M?Jlsmualtn

Tn Sn T T

(A) = By — cy = Dy =

& & 3 ]

Answer

A

The correct option is B.

Question: 20
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0. sin [% —sin™ :—21}] is equal to |
A l B 1 C l Dy 1
(A) 3 (B) 3 () 3 (1)

Answer

- in (= -sin (-1
Given that sm(3 sin ( z))

range of the principal value branch of sin™' is [— EE]

(5 ()

el (D)
B
D) en () s
Hence, sin (g —sint(-3)) =1

The correct option is D.

Question: 21

21, tan~' 43 —cot™ (—3) is equal to

(A) m (B % (Cy 0 i 2.5

Answer
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Given that tan™'v3-cot™*(-v3)
range of the principal value branch of tan™" is (—T—;,T—;) and
cot™! 15 (0, m).

=tan~! (mn ’3—‘) - cot™! (—cuc%)

= %— cot™" [cut(’.lr - E)]

6
m - 5w
—E—Cﬂf (CO:F)
w5 2m—o5m
T3 6 6
I T
"6 2

Hence, tan™ '3 — cot ™' (—/3) = =

The correct option is B.

Class 12: Maths Chapter 2 solutions. Complete Class 12 Maths Chapter 2 Notes.
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e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0
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The major objectives of NCERT and its constituent units are to: undertake,
promote and coordinate research in areas related to school education; prepare
and publish model textbooks, supplementary material, newsletters, journals and
develop educational kits, multimedia digital materials, etc.Organise pre-service
and in-service training of teachers; develop and disseminate innovative
educational techniques and practices;collaborate and network with state
educational departments, universities, NGOs and other educational institutions;
act as a clearing house for ideas and information in matters related to school
education; and act as a nodal agency for achieving the goals of Universalisation of
Elementary Education.In addition to research, development, training, extension,
publication and dissemination activities, NCERT is an implementation agency for
bilateral cultural exchange programmes with other countries in the field of school
education.Its headquarters are located at Sri Aurobindo Marg in New Delhi. Visit
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