Inverse Trigonometric
Functions

Short Answer Type Questions

Q. 1 Find the value of tan™" (tan%nj +cos (cos l%nj

@ Thinking Process
T T

Use the property, tan” 'tanx=x, xe(—; 5) and cos ™ '(cos ) = x, x€[0, 7 to get the

answer.

Sol. We know that, tan™" tanx = x; x € (— g gj andcos™' cosx = x; x €[0, 7]

_1( 5n) _1( 137:)
tan tan E + COS COS —

6
=tan"'|tan [ E) - ( 71)
= T — +cos'|cos|m+
6 6
=tan™’ [ tan%j +cos™' (— cos%j [ cos(n + 0)=—cos 0]
=—tan” [tanﬁj +m- { - (EH
n —|cos™' cos
6 6
{wtan ' (-x)=—tan'x;x eRandcos '~ x)=n —cos ' x; x e[~ 1, 1]}
o (ang]) o o+ £
an | tan— |+ m—Ccos™ |coS| T+ —
6 6
—tan™' [tan%) +m— [003‘1 (— cos%ﬂ [+ cos(m + 6) = — cos 6]
=—tan™ [tan%) +m—m+cos (COS%) [ cos™ (—x)=n —cos ' x]
- Ti0+2
6

1 1
Note Remember that, tan ( ji—and cos 1(cos%j ;tﬂ

6
T T
(55} d—a’:‘[ 7

Since,

ox\;,
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TE
Q. 2 Evaluate cos | cos™ E .
Sol. We have, cos|cos™ \F + 1 _cos|cos™ [cosin) + X 008 2E - = V3
6 6 6 6 2
=Cos (S—g + %j {-cos™' cosx = x; x [0, ]}
(%)
=cos| —
6
=cos(n)=-1
Y =il
Q. 3 Prove that cot (Z —2cot 3) =
Sol. We have to prove, cot(% —2cot™ 3) =7
= (g —2cot™ 3) =cot™'7
- Y 1
= (2cot B)ZZ_COt 7
= 2tan” 1 - tan 1
3 4 7
= otan' ) 4 tan =
7 4
L 2/3 e
= — =% _ttanl— ==
1-(1/3) 7 4
12/3 1
= tan 122 ptanT o ==
8/9 7 4
13 1
= tan 'S+ tan ===
4 7 4
3 1
14 i 7 _m
= tan . gl =2
4 7
N a1 @1+ 428 _ 7
(28-23)/28 4
= 25 T
= tanm —=—
25 4
= 1= tanE
4
= 1=
= LHS =RHS Hence proved.
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Inverse Trigonometric Functions 23

. = 1 (1 ] . [(—m
. 4 Find the value of tan™* (— —] + cot 1[—J +tan 1{sm (—ﬂ
Q V3 V3 2
1 1 -1 1 1 . — T
Sol. We have, tan (— ﬁj + cot [ﬁj + tan {sm (TH

=tan™" (tan%j +cot™ [Cot%j +tan~ (=)

{5 (5] 3]

=tan™ (— tanﬁj + cot™ (cotﬁ) + tan™ (— tanﬁj
6 3 4
T, T

tan”'(tanx) = x, x € (— = —),
2 2

cot™'(cotx) = x,x €(0,m)
and tan'(—x)=-tan'x

__E,E_T_2n+4n-3n
6 3 4 12
-on+4n  m

12 T 12

Q. 5 Find the value of tan (tan %TC]

Sol. We have, tan’(tan %Tj =tan™' tan(n - %j

= tan’(f tan%) [+ tan~'(-x) = — tan™" ]
—tantant=-T -+ tan™! (tanx) = x, x e( T n)
3 3 2'2

_ 2mw) 2m
Note Remember that, tan 1(tan?j¢?

. _ . T T 2n -T T
Since, tan”'(tanx) =x,ifx €| ——,— |and — ¢| —,—
2 2 3 2 2

Q. 6 Show that 2tan (- 3) = 7 +tan ™ (_:j
Sol. LHS=2tan'(- -3)=- 2tan'3 [ tan'(— x)= —tan 'x, x R
11—32J |: _1q ,11—3(32 :|
=— 5 - 2tan” x =cos 5% 20
1+ 3 1+ «x
e (5 )| ()
=—|n-cos ( H {~vcos(-x)=m—cos'x,x e[~ 1 1]}

=— T+ COS~ (j let cos™ (4) 9:>COS@=£:>’[309=§39 tan‘@}
5 5 5 4 4
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=——7+tan 1(%: -+ F —cot”[zﬂ

L L B B P
2 4 3

- ant (;4) [+ tan™'(- x) = — tan”"«]
2 3

=RHS Hence proved.

Q. 7 Find the real solution of
an ' X (X +1) +sin T2 +x 41 = g

® Thinking Process
Convert the sin” '\ x* + x +1into inverse of tangent function and then use the property

_ _ o x+
tan 'x+tan 'y=tan ( y}

T—xy
Sol. We have, tan™' Jx (x + 1) + sin""y/x? + x + 1 :g (D)
|
Let sin'yx? +x+1=0 N—x2+x + 1
x +x+ 1
= sin@ = &
\ N
+x+ 1 i
- tanp- Y= rEr1 [ tan 6 = S'”e}
_x? cos 0

On putting the value of 8in Eq. (i), we get

xS+ x+ 1
! x(x+1)+tan‘1i—1t

tan™ =—
—P_x 2
We know that, tan'x + tan”'y = tan™ (WJ ay <1
T-ay
%+ x + 1
Jx (x + 1 -
tan”' x|
P ra+ +x+1 2
—Jx (x+1
—x - X
\/7 x +x+1
X%+ x +
—1(x? +x) m
= tan 5 :E
]
1- (x2+x)-7(x +2x+ )
—1(x° + x)
22+ x+A— (@ x+ ) n 1
= =tan—=—

H-y-?+ax+1]Ja2+x) 2 0
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M-+ x+ D@ +x)=0

=
= —@?+x+N)=1 0o x2+x=0
= —x?—-x-1=1 or =x(x+1=0
= x> +x+2=0o0r x(x+1)=0
-1z fi-4x2
e 2
= x=0 o x=-1

For real solution, we have x = 0, — 1.

Q. 8 Find the value of sin (Ztan - ;} +cos (tan " 2+/2).

Sol. We have, sin (2 tan™ %) + cos (tan”'2+/2)

1
e 1 1
=sin|sin”' 732 +COS (cos’1 fj - tan”'x =cos™
(1j 3 14 &2
1+ =
3
- 2tan'x =sin™ 5 —1<x <landtan™' (2v2)=cos™ 1
T+x 3
2
—ainlan1l 3 1 .. N e -
=sin|sin ik {- cos(cos x)=x;xe[-11]}
3
1+ —
9
—sin|sin [ 222 )|+ 1ogin sin‘1(§j L [ sin (sin”' x) = x]
3x10 3 5 3
_3,1_9+5 14
5 8 15 15

Q. 9 If 2tan *(cos0) =tan ' (2cosec®), then show that 6 = % where n is any
integer.

® Thinking Process

_ _ 2x
T 1
Use the property,2 tan” x=tan [ 5

] to prove the desired result.

T-x
Sol. Wwe have, 2 tan"'(cos 0) = tan"'(2 cosec 0)
= tan™ % =tan (2 cosec 6)
1-cos“ 6
2 tanx = tan | 2% 5
1-x
2
= ( 9()236) = (2 cosec 0)
sin“ 6
= (cot 8-2 cosec 0) = (2 cosec 6) = cot 6=1
= cot@=cot’ = ="
4 4
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Q. 10 Show that cos(Z tan " ;} =sin (4tan ! ;j

® Thinking Process
2

Use the property2tan” ' x=cos ™ 1—7x2 and 2tan”'x=tan' 2x 5 to prove LHS =RHS.
T+ x T—x
Sol. We have, cos(z tan™ %) = sin(ﬁltan‘1 %)
e
e
= cos [cos™!| ——"4 || = sin{Z 2tan”' f} w2tan” x =cos™!| ——
1) 3 1+ x
1+ | = -
7 -
48] 2 :
= cos |cos'| 42 ||=sin|2-|tanT—3 o 2tan ' x = tan 1| 2%
0 12 1-x?
%] () ‘
(48 x 49 T ,1(18)
= COS | COS =sin|2tan” | —
50 x 49 i 24
= cos |cos™ (%) = sin(2 tan™' §j
25 4
3
2 x—
= cos [cos‘1 (ZAH =sin|sin ' —4 [ otan ' x = sin -2 2}
25 1.2 T+x
16
24 (. 32
= “=sin|sinT ——
25 25/16
24 48 24 24
= —_—=— = —=—
25 50 25 25
LHS =RHS Hence proved.
. _ . 13
Q. 11 Solve the equation cos (tan " x) = sin (cot ! J
4
Sol. We have, cos (tan™" x) = sin (cot‘1 %)
41 ( 1 )
= cos | cos =sin|sin”' =
[ Va2 ¢ 1]
1 X
Let tan™ x = 6, = tang, = 7
1 -
= COS 0 = ——— = 0, =cos
Jx? +1 x4+ 1
and cot 3 = 0, = cot @, = 3 5 4
4 4
= sin 0, :g = 0, =sin" g e ]
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1 4
= =
x> +1 O

{~r cos (cos™'x) = x, x €[- 1, 1] and sin (sin”'x) = x, x e [- 1, 1]}

On squaring both sides, we get

16 (x2 + 1)=25
= 16x° =9
2
= x2: Ej
4
3 -33
x=t-=— -
4 44

Long Answer Type Questions

\jl-’-xz +\\?1—xz :E+1cos’1x2.
1+x° —41-x

1+x 1-x
LHS gt [V 22 1=
@ [\H+x2—wl1—x2 v

llet x% = cos26 = (cos® 0 — sin? B)=1-2sin® 6 =2cos? 6 — ]

Q. 12 Prove that tan

Sol. We have,

= cos'x?=20 = 0= %cos‘1 x?

J1+ 2 = [T+ cos26
=m=\/§0039

and J1- 2% = fi-cos20
=1-1+2sin?0=+2sin 6

J2cos 0+ +2sin 0
LHS =t
an [\fcose \J2sin@

cos 0 + sin 9]

tan™ + tan 0

1- tanE-tan 0
4

=tan”" | tan (E + 9) tan(x + y) = tanx + tany
4 1-tanx-tany

=RHS Hence proved.
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Q. 13 Find the simplified form of
_1(3 4 . j {—31: n}
cos | =cosx +—sinx |, where x e | —, = |.
5 5 4 4

Sol. Wehave, cos™ E cosx + gsin x} x e {—737: E}

44
3
Let Ccosy =—
B 5
sin _4
= y= 5 5 4
= y:cos’@: sin12 2 tan”(éj
5 5 3
cos™' [cos y- cosx +sin y-sin x]
=cos™' [cos (y—x)] [-cos (A—B)=cos A-cos B+sin A-sinB]|
4 4
—y-x=tan - —x cy=tan’ f}
Y 3 |: Y 3
. 18 . 13 . 177
Q. 14 Prove that sin * = +sin * = =sin * -,
17 5 85
) 8 43 477
. Wehave, sin'— +sin'S=sin'>
Sol 17 5 85
LHS = sin' 2 4+ sin ' 3
17 5
—tan 2 4 tan'S
2 17
.8 . 8 8
Let sinT—==0, = sin; =—
7 17 o,
= tan91—§ = 61=tan’1§ 15
15 15
and sin 13 = 0, = sino, = 3
5 5
= tan 6, RN 0, = tan '3
4 4
8 3
572 x+y
=tan™ % { tan'x + tan” y = tan”[ ﬂ
1-—x— T-ay
15" 4
32 + 45
—tan | B0 |t 77
=tan 6024 =tan (36) 5
60 3
77 77
Let 0, =tan ' — = tan 0, = —
s 36 7 36 %
) 77 77 4
= SiN0; = ——mx——s=—
5929+ 1296 85
0, = sin ' L
85

—sin 'L _RHs Hence proved.
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Inverse Trigonometric Functions 29
Alternate Method
.8 43 77
To prove, sin! = +sin 2 =sin' =
7 5 85
Let sin‘1£=x 17
17 8
= sinx:i
17
2 15
= cosx=«/1—sin2x=\/1—[187j
_ [89-64 [225 15
V289 V289 17
3
Let sin 2=
5 y
= siny:g = sir12y:g 5
5 25 3
cos®y = -9
25
= coszy=(ﬂj2 = (:osy:ﬁ 4
5 5
Now, sin(x + y)=sinx-cosy+ cosx-sin y
_8 4 153
17 5 17 5
_32 477
85 85 85
. 77)
= X+ y)=sin
(x+y) (85
.8 .3 77
= sin'—= +sin”' = =sin
5 85
. 13 63
Q. 15 Show that sin™* = +cos* > =tan™' ==,
5 16
) 5 3 63 )
. Wehave, sin'—=+cos'>=tan"'—> I
Sol 13 5 16 0
Let s> - x
13
= sinx:i 13
13 5
and cos’x =1-sin’x
_q_25 _144 12
169 169
= cosx—,/vﬁ—E
169 13
sinx 5/13 5 .
tanx = = =— ()]
cosx 12/13 12
= tanx =5/12 ... (iii)
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Again, let

=

We know that,

Q. 16 Prove that tan ™’ % +tan ™! ; =sin”' —.

Sol. We have,
Let

=

tan

tan(x + y) =

5

12

NCERT Exemplar (Class XII) Solutions

cos’éfy = oS yfE
5 5

: 2
siny =+/1-cos“y 5

siny = 16_4

5
Siny _4/5_4 (i)
cosy 3/5 3

=]

tany =

tanx + tan y
1-tanx-tany
5+4 15+ 48

36
36 -20

123 36

= tan(x + y)=

rtan ' 2 tan 18 Hence proved.
3 16

cos? x 16
coszac:E
17

08 % = ——

Ji7

sin? x = 1-cos?x=1-0 - 1

17 17

sinx =

%_L
3
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Inverse Trigonometric Functions 31

Again, let
=

=

=

=

We know that,

= tan

Q. 17 Find the value of 4tan ™

2
tan'Z =
9 y
tany=— = tany=—
y 9 y 81
4
2
secy—-1=—
y 81
seczy:i+1:§
81 81
cos2y=31 = cosy=—0
y 85 y /85
) 81 4
2 2
sin“y=1-cos“y=1-—=—
y y 85 85
siny = —=— (i)
Y= Uss
Sin(x + y) =sin x-CoS y+ COS x - siny
_ 19 N 4 2
17 /85 17 /85
_ 17 W17 _ 1
J17-4J85  J17-J5 5
41
x+y)=sin"—
(x+y) NG
_‘]2 _11
+tan” = =sin Hence proved.
9 5
1 _
Z—tant——.
5 239

® Thinking Process

. _ _ 2x
Use the properties 2tan Tx=tan 1[

2

- - af x—
jandtan "x+tan"'y=tan™’ Xy to get
1—x T+ xy

the desired value.

1 1
. Wehave, 4tan'——tan"'—
Sol 39
=2.2tan"'= —tan™’ 1
- 239
2
=2./tan™ % —tan™ 1 { 2tanx = tan’( 2x - H
] (1] 239 1-x
L 5
| 2
—2tan | =5 ||—tan'
1 239
I 25
=2. tan_1 [ﬁj _ tan_1 i
" 24725 239
—otan ' 2 a1

12 239
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119 239
120 1

119 239
120 x239-119
119%x239+ 120

w )

28680 - 119
28441 + 120
=tan"'(1)= tan” (’[anE)=E
4) 4
Q. 18 Show that tan(lsin ! 3} _4- V7
2 4 3
& +3ﬁ is ignored?
g1 3) 47
Sol. We have, tan (2sm 4)_ 3

NCERT Exemplar (Class XII) Solutions

2x
1-x

[ 2tan'x = tan’(

)

2

Xy
1+ xy

{ tan'x—tan'y = tan™ [

_, 28561

28561

and justify why the other value

LHS = tan [1sin‘1 (gﬂ
2 4
Let L2 o6 sin 3220
2 4
= sin26:§:> 72tan6 :g
4 1+tan®0 4
= 3+ 3tan0 =8tan 0
= 3tan’0—8tan 6+ 3=10
Let tan®=y
: 3y? —8y+3=0
- _+8+/64-4x3x3 _8+28
2x3 6
_2[4£47]
2.3
= tano= 47
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= 0 =tan™ [W}
3

{but 4+ N7

>

N —

3
4-7) 4-T7
3 |/ 3

T . 1. 1 3
.—, since max|tan| —sin" — ||=1
2 2 4

= RHS

LHS = tan tan(

3

; T
Note Since, —zgsm Zgn/z

-t 1 . 43
= —<—sinZ<n/4
4720 47

-7 1 43 I
tan| — | <tan—| sin”'2 | <tan—
4 2 4 4

T.43
= —1<tan|—sin — | <1
2 4

Q. 19 1fa,,a,,as,...,a,is an arithmetic progression with common difference
d, then evaluate the following expression.

tan | tan L +tan ! L +tan ! L
1+a,a, 1+a,a, 1+asa,

+...+tan ! _ 4
1+a,;a,

Sol. We have, a=a,a,=a+d,a;=a+2d
and d=a,-a =8a;-a,=a,—a;=.=4a,—a,_
Given that, tan | tan™ a1, tan™ d
1+ aa, 1+ a,a,

+tan™ [ d ]+ .+ tan (dJ
1+ aza, 1+a,-a,

4 a,-a , a,-a 4, a -a
=tan|tan 22— ytan -2 %2 4 4 tan 'S Tt
1+a,-4 1+az-a, 1+a,-a,_

=tan[(tan'a, —tan 'a,) + (tan 'a; —tan"'a,) +..+ (tan '@, —tan 'a, ;)]

= tan[tan'a, —tan™' a,]

—tan|tan -2 "% ctanx —tany = tan1| XY
1+a,-g 1+ ay

_ a4 g

= [ tan (tan~" x) = x]
1+a,-a



34 NCERT Exemplar (Class XII) Solutions

Objective Type Questions

il

Q. 20 Which of the following is the principal value branch of cos ™ x?

T T u
@ [—5 , ﬂ (b) (0, m) (©1[0, n] ) ©,m —{5}

Sol. (¢) We know that, the principal value branch of cos'xis [0, «t].

1
1
NEIEINSH

--|-m

3n

—onf-

Y

y=cos ' x

Q. 21 Which of the following is the principal value branch of cosec '« ?

-T T b T T -T T
o33 weal) i wlEie
22 [0,z 2 22 22 o1
Sol. (d) We know that, the principal value branch of cosec 'x is {_?n g} -0
Y
A
S C-<.
| 3n
2
----------- -£--1}[------------
) 2112
X' < Sl x > X
2
------------- -4-_-7%----------
Y
YI

y=cosec' x
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35

Q. 22 1f 3tan ' x + cot ' x =, then x equals to
(@0

Sol. (b)) Giventhat,

=

=

=

=

(b) 1

(c) -1 (d)

N | —

tan'x+cot ' x=n (D)

2tan'x +tan'x +cot'x =7

tan

_ T
2tan'x =1 — =

2

-1

[ tan”'x + cot ' x = g}

2
tan'x =~
2
2 2
xe:E -+ 2tan”'x = tan™’ xg,Vxe(—H)
1-x 2 1-
2x T
2:tan—
1-x 2
2 1
- = 1-2%-0
1-x 0
=1 = x=+1= x=1

Hence, only x = 1satisfies the given equation.
Note Here, putting x=—1in the given equation, we get

=

=

3tan (=) + cot (=) =m

sean! - B -n)]
tan”| an| — | |+ cot | cot| — | | =7
4 4
- T . n)
tan”'| —tan— | + cot™'| —cot = | =n
4 4
San ' anl |+ n-cot | cot X | =n
4 4

T

b
-3-—+n-—=n

4

T+ =1 = 0#7n

Hence, x=—1does not satisfy the given equation.

Q. 23 The value of sin {cos(

(a)

Sol. (d) We have,

3n

5

(b)

337:) )
D 1S
5

77

5

T -T

T 4"
(C)10 ()10

sin™! [COS%): sin‘{cos (675 + %H: sin‘{cos (%nﬂ [~ cos(@nm + 6) = cos 6]
sin”'| cos [E +
2 10

. ,1( . Tfj
=-=8In | SIn—
10

T

10

H: sin’(—sin%)
[ sin”(=x) = —sin”" x]

[ sin”' (sinx) = x, x € (_; gﬂ
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Q. 24 The domain of the function cos™ (2x — 1) is

@ [0, 1] (b) [-1, 1] (© 1,1 d)[0, ]
Sol. (@) Wehave, f(x)=cos™'(@x —1)
-1<2x —1<1
= 0<2x <2
= 0<x <1
x e[0,1]

Q. 25 The domain of the function defined by f(x) =sin ™' /x — 1 is

@1I1, 2] (b) [-1,1] (©1o, 1 (d) None of these
Sol. (@) - fx) =sin™ Jx — 1
= 0<x-1<1 [ Jx—-1>0and-1<x-1<1]
= 1<x <2
xe[12]

Q. 26 1f cos(sin_1 2 +cos " x) =0, then xis equal to

1 2
(@) = (b) = ((9N¢) (d) 1
5 5
Sol. (b)) Wehave, cos|sin™ 2 cos'x|=0
5
= Sin'2 + cos™'x = cos™ 0
5
= sin'2 + cos~' x = cos~cos ™
5 2
12 1, T
= sin”' S + cosx =
5 2
SV SN 3
= cos™'x =— —sin
2 5
= cos! 5 = cos 12 [ ccos'x +sinx = E}
5 2
2
x==
5

Q. 27 The value of sin[2tan (0.75)] is

(@ 0.75 (b)1.5 (©) 0.96 (d) sin1.5
i N g 13 075 0 _3
Sol. (c) Wehave, sin[2tan '(075)] =sin (Ztan 4) [ 075 = 100" 4}
23 3/2
=sin|sin™ 49 =sin [sin’1 }
L9 25/16
16

=sin sin’w(@) =sin sin’(g) _2% 096
50 25 25
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Inverse Trigonometric Functions 37

Q. 28 The value of cos‘l(cos 3?7{) is

T 3 57 7T
ki3 b) 2" on d 2"
(@) B (b) 5 () 5 (d) P
Sol. (@) \ye have, cos™ [cos 32—nj
=cos™ cos(Zn - Ej { cos(Zrc - Ej = COSE}
2 2 2
=cos ' cos (gj = g {-cos(cosx)=x, x €[0, n]}

_ 3 3
Note Remember that, cos 1(cos§j ¢7n

31
—¢(0,m)
2

Q. 29 The value of 2sec ' 2 + sin_l(%j is

&

7n

(@ — (b) () (d) 1
6 6 6
Sol. (b)) We have, 2sec™'2 +sin™" % =2sec” sec% + sin’wsin%
=2 % + % [ sec”(secx) = x and sin™" (sinx) = x]
B dn+ 1 _ @
6 6

Q. 30 Iftan 'x+tan'y = 4?75 then cot ! x +cot ! y equals to

2n 3

T
(@ = (b) (© dn

5 5 5

Sol. (@) We have, tan”'x + tan"'y = ig
= T cotx+ Eocotly="1
2 2 5

= —(cot™'x + cot™y) = 4—; - [ tan x + cot~'x ﬂ
= cot™'x +cot Ty =— [_gj

= cot 'x +coty= g
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. 4| 1—-a _
Q. 31 If sin”’ +cos”! =tan~! 2x , where a, x €]0, 1],
1+a® 1+a® 1 - x?
then the value of x is
a 2a
@0 b) 2 ©a @

2
Sol. (d) Wehave, sin™ 2a 5 | +cos™ ! 82 =tan™ 2x 5
1+ a 1+ a 1-x

Let a=tan® = O=tan'a
. 2tane f1-tan®6 4 2x
sin | ———5 - |+Cos > |= tan 5
1+ tan“0 1+ tan“ 0 1-x
= sin"'sin20 + cos ' cos20 = tan™ 1 2x 5
- X
= 26+ 20=tan" 2
1-x
= atan'a = tan' —2% B
1-x
= 2.2tan'a=tan™ 27362
- X
= 2. tan- 22 S =tan”’ 2x - 2tan ' x = tan-! 2% p
1-a 1—x 1-x
5. 2a .
1 1-a _1 2x
= tan 5 = tan 5
] 2a 11— X
1-a®
_ 2a
1-a°
2808 .
Q. 32 Thewaliie of cot|cos™| — || is
25
25 25 24 7
(@ — (b) = () =— (d) —
24 7 25 24
Sol. (d) We have, cot [003‘1 (;—SH
Let cos L —x
25
7
= cosx = o5 o4

2
sinx = y[1—cos?x =, |1 - (;—5)
7
_ [625-49 24
625 25
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Inverse Trigonometric Functions

s
cosx o5 7
cotx = — L9 _
* sinx 24 24
25
= x =cot™ (lj =cos™ (l)
24 25
cot (cos’1 1) = cot (cot’1 1) _
25 24 24
1 12 ).
Q. 33 The value of tan | ~cos™* - |is
N
5+2
@245 (05 -2 (c)fz
1 2
.(b) We have, tan fcos‘1—j
Sol. (b) (2 2
1,2
Let —Ccos —=160
2 NG
2
4
= COsS —=20 = co0s20=—
7 75
2
1-2sin?0) = ——
( )JE
= 2s,in29—1—i
5
o1
= sin“0=——-—
2 5
) 1 1
= sinb=,|--—=
2 45
cos?f=1-sin’0
IR
C 2 V5 2 5
= Ccos 0 = 1+i
R R
L
tan 0 = 2 */Bz V5 -2
1,1 \b+2
2 45
= 0=tan™ £_2—lcos
J5+2 2
tan (1008’1 ij = tan tan™' V6-2
2 V5 J5+2
_[V6-2 5-2
J5+2 J5-2
W5-27 &
= =V5-2
5-4

[ cot'—
24

d5++2

7 ,17}
=cos™ —

39

25




40

Q. 34 If|x| < 1, then 2tan " x + sin

Sol. (@)

@@ 4tan'x

We have,

Let

NCERT Exemplar (Class XII) Solutions

is equal to
1+x
(b) 0 = (d =
2
2tan”'x + sin™ 2x 5
T+ x
x=tan®
2tan"tan 6 + sin”' ﬂ [ tan™" (tanx) = x]
1+ tan“ 0
=20+ sin"'sin20 “+ sin2 G:ane
1+ tan® 6
=20+26 [ sin™ (sinx) = x]
=40 [ 0=tan'x]

=4tan'x

Q. 35 1If cos ' o +cos ' B +cos Tty =3m, then (B +7) +B(y +a) +y(o +P)

Sol. (¢)

equals to
(@0
We have,
We know that,

=

If and only if,

=
=
=

(b) 1 (06 d 12

cos™ o+ cos”' B +cos Ty =3n

1

0<cos ' x<m

Yo+ cos'B+cos'y =3n
cosla=cos'B=cosTy=n
cost=a=p3=y
“l=a=p=y
a=B=y=-1
a(B+v)+Bly + o)+ v+ p)
() A (A=) =1 (=1-1)
=2+2+2=6

Q. 36 The number of real solutions of the equation

Sol. (@)

(@0
We have,

L

J1+cos2x =+/2cos™! (cosx) in B n} is

(c) 2 (d)

(b) 1
J1+ cos2x = +2cos ' (cosx), [g n}

\1+2c0s?x —1=+/2cos'(cosx)

V2cosx =+2cos™ (cosx)
cosx =cos™' (cosx)

COSX = x [ cos™ (cosx) = ]

which is not true for any real value of x.
Hence, there is no solution possible for the given equation.
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Inverse Trigonometric Functions

Q. 37 If cos™ x >sin " x, then

(a)%<xs1 (b)OSx<% (c)—1£x<% (d)x>0
Sol. (c) Wehave, cos™' x >sin”' x, where x e [-1, 1]
= x <cos(sin”' x)

41

= x <cos [cos ™ /1 — x2] {Iet sin'x=0 = sin®= ?}
[ cos 0 =+/1-sin?0 =41-x2 = B=cos'4/1- xz}

= x<\/17x2

= ¥ <1-x% = 2x%<1
= Pl o x<i(ij
2 V2
Also, -1<x <1
—‘léxsi
V2
>
f f f I !
- -1 W2 1t

Alternate Method

T int P
E—sm x >sin” x

T R T[ P
Zsosin'x = 2 >sin Tx

2
i>x = i<ac <1
V2 2T
We know that, sin'x e {j E}
2'2
Fillers
Q. 38 The principal value of cos‘l[—;) iS vevenne. .
Sol. - 0<cos'x<m
_1( 1) _1( 21c) 2n
CcOos —— | =CO0S COS— |=—
2 3 3
Q. 39 The value of sin _1(sin n) iS cerenne.
Sol. - —g <sin'x Sg


hp
Highlight

hp
Highlight

hp
Highlight

hp
Highlight


42 NCERT Exemplar (Class XII) Solutions

[ tan'x + cot ' x = ﬂ

Q. 40 If cos(tan ! x + cot "1 +/3) =0, then the value of x is ......... .
Sol. We have, cos (tan”'x + cot™'4/3) = 0

= tan™'x + cot”'v/3 =cos™' 0

= tan”' x + cot™' /3 = cos”cos%

= tan'x + cot™ '3 = g

= tan'x = g —cot™ /3

= tan™' x = tan™' /3

x=+/3

Q. 41 The set of values of sec™ % ST .

Sol. Since, domain of sec™'x is R — (-1, 1).
= (=0, =] U [1, )

) ) 41
So, there is no set of values exist for sec™'—

So, ¢ is the answer.

Q. 42 The principal value of tan * /3 is ......... .
n'/3 =tan""tan (%)

5

Q. 43 The value of cosl[coslinj IS ceveeenee .

Sol. ¢
[ tan™! (tanx)=x, x € [— g gﬂ

Sol. We have, cos™! (cos%j =cos™ 008(475 + %Tj

-1 2n
=C0S COS—
3

_2n

3

_ 1471 141
Note Remember that, cos 1(cosijf&—

3

147

Since, 5 £[0, 7

Q. 44 The value of cos(sin ' x + cos ™

Sol.

cos (sin"'x + cos " x)

—cosX = 0
2

[ cos@nm + ©) =cos 6]

{-cos™" (cosx)==x, x €[0, 7]}

x), where|x| <1, is......... .

osin™! S
. SIn - x + COS x—E
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Inverse Trigonometric Functions 43

-1 -1
sin” " x +cos " x 3.
Q. 45 The value of tan , when x = £ I E IR .
2 2
- -1
Sol. « . tan [sm x + COS xJ — tan (n/2j
{ sin"'x +cos ' x = —} 2 2
2
=tan—=1
-1 - 2x
Q. 46 If y =2tan ' x +sin > | then ......... <Y< e, .
1+x
Sol. We have, y=2tan'x + sin”’ >
1+ x
y=2tan"tan 0 + sin’1% [letx = tan 0]
1+ tan 6
= y =20+ sin 'sin26 -.~sin29:%
1+ tan® 6
= y=20+20=460 [ 6=tan"x]
= y=4tan'x
—n/2<tan'x <m/2
—% <4tan'x <4n/2
= —2n<4tan 'x<2n
= —-2n<y<2mn [ y=4tan "]
- - f x = .
Q. 47 The result tan ' x —tan " y =tan Y lis true when the value of
1+xy
XY 1S vevennnnn .
Sol. We know that, tan'x —tan'y =tan™’ [H]
1+ ay
where, xy>—1
Q. 48 The value of cot *(—x) x € R in terms of cot " xis ......... :

Sol. We know that,
cot(-x)=mn —cot'x, x R

True/False

Q. 49 Al trigonometric functions have inverse over their respective
domains.

Sol. False
We know that, all trigonometric functions have inverse over their restricted domains.
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44 NCERT Exemplar (Class XII) Solutions

Q. 50 The value of the expression (cos™* x)? is equal to sec” x.
Sol. False

2
_ 41

[cos™'xT? :{sec 2] #sec?®x
X

Q. 51 The domain of trigonometric functions can be restricted to any one of
their branch (not necessarily principal value) in order to obtain their
inverse functions.

Sol. True

We know that, the domain of trigonometric functions are restricted in their domain to obtain
their inverse functions.

Q. 52 The least numerical value, either positive or negative of angle 6 is
called principal value of the inverse trigonometric function.

Sol. True

We know that, the smallest numerical value, either positive or negative of 0 is called the
principal value of the function.

Q. 53 The graph of inverse trigonometric function can be obtained from the
graph of their corresponding function by interchanging X and Y-axes.

Sol. True

We know that, the graph of an inverse function can be obtained from the corresponding
graph of original function as a mirror image (i.e., reflection) along the line y = x.

il

Q. 54 The minimum value of n for which tan~ ‘g g ne N, is valid is 5.

s
Sol. False
N = n T
tan” —>— = — >tan—
n 4 T 4
= U [ tan™ = 1}
T 4
= n>m
So, the minimum value of n is 4. [-neNandn=314.]
A - 1), &
Q. 55 The principal value of sin 1{cos[sm ! ZH is .
Sol. True
Given that, sin‘{cos(sin‘1 %H = sin‘{cos sin” (sin%ﬂ
= sin’{cos%} [ sin™' (sinx) = x]
__4+/3
=sin 22
2
.1 .. T
=sin"'sin= =

wla

3
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