Chapter 2 - Inverse Trigonometric Functions NCERT Exemplar - Class 12

2.3 EXERCISE
SHORT ANSWER TYPE QUESTIONS

Q1. Find the value of tan™" (tan 5?75) +cos ™! (cos 13?“) .

Sol. We k thtS—RE(—E 5) 4 BT 10,7
ol. e Know a 6 2/2 an 6 y

1 5n 1 13w
- tan tan Z + COos Ccos T

= tan~! [tan (n - Eﬂ +cos! {cos(Zn + Eﬂ
6 6
- tan~! [tan (— EH +cos”! (cos Ej
6 6
= tan —tan — |+ cos COs —
6 6

= —tan™! (tan %) +cos! (Cos g) [ tan~ (- x) =—tan~ ! x]

=0

+

o la
o3

1
Hence, tan~! (tan 5%) +cos™! (Cos %) =0

-+/3
Q2. Evaluate: cos l:cos1 [T\/—] + E}

6
Sol. cos |:COS_1 (ﬂj + E}
2 6

13w
= cos{n—cos 1§+g} [ cos ! (=x)=m—cos™ ! x]

= COS{R_ZZJFZZ} =cosm=-1
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Hence, cos[cos1 [?] + %] =-1.

T _
Q3. Prove that: cot (Z —2cot™! 3) =7.

Sol. LH.S. cot [g —2cot™! 3]

— cot

tan_l(l) —2tan”" %}

2><1

= cot tan_l(l) —tan”!

—_
|

/\_\
W=
NDJ

|wro

= cot tan_l(l) —tan"!

B lw oo
| |

= cot {tanl(l) —tan™!

Il
@)
Q
-
-
o
:\

cot [ tan~! l}
7

cot [cot"1(7)] =7 R.H.S.
Hence proved.

Q4. N

Sol.

‘2tan 'x=tan"!

.

-1
Find the value of tan™! (—) +cot™! (

-

|

tan™! (_T;)+ cot™? (%) +tan”! {Sin(

NCERT Exemplar - Class 12

1
{ cot 'x=tan"! —}
X

2x
1-x?

N | =

11 _
{ tan 1—=C0t 1x}
X

Jrononl]
|

a
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wtan” ! (-x)=— tan™ x

=—tan”! (%)Ham"l (\/§)+tar1_1(—1) tan L x =cot™! (%)

fi“(ﬂ:‘l

=_£+£_£=j ot -1 1_—7'C_
6 3 4 12 “tan D=7
-1 1 -7 -7
Hence, tan_l(—)+cot_1(—)+tan_l sin (—) =—
V3 J3 2 12
. -1 21
Q5. Find the value of tan (tan ?)
2n |- w.
Sol. We know that —¢|—, —
3 2 °2

tan~! (tan 2_11) = tan™! [tan(fc - Eﬂ = tan~! (— tan E)
3 3 3

-1 T
= —tan (tan E) [+ tan }(- x) = - tan™ ' x]
T [ T n}
= —-——€|l——,—
3 2°2
-7
Hence, tan~! (tanz—n) =—,
3 3

- -4
Q6. Show that: 2 tan™ ! (- 3) = Tn +tan~! [?)
Sol. L.H.S. 2tan~1(=3) = -2 tan" ! (3)

2 2
- —cos™! l:&} { 2tan ' x=cos! (1 _ x2 H
1+(3) 1+x
_ 8

] ]
| |
o) o)
o o
7] @
—_ —_
TN TN
| =
=+ |
~——— O | \O
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|
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Il

|

a

+

I

|

(@]

o

H-I

_
N\
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_ T _
[tan 1x=5—cot 1x}

I Il
SIESIK
a
| |
- (o) N a
Q
503
,‘_. —_
/N 7Y
Wk W
N N
—
=

_ 11
. tan 1x=cot 1—}

Il
+
-
Q0
::I
|H

W |

N——
=
ay
w

Hence proved.
Q7. Find the real solutions of the equation

tan_l,/x(x+1)+sin_1,/x2+x+1=g !
Sol. tan ! [x(x +1) +sin”'\/x? +x+1 =
Let 9=sin'\x® +x+1
sin0= x* +x+1

= tan9=—"X2+\/27x+l :>e=tan1(—“xz+x+1]
-—X —X

_ x“+x+1
= sin_l,/x2+x+1 = tan 1[ 2—]
So, tan™! [x(x +1) +tan1[ %MJ = g

N a
—_
I
=
N
+
=
+
=

—-x"-x
I 2
+x+1
T | el
tan-! -x(x+1) T
= ==
2 2
x“+x+1
1—Jx(x+1) x
| ( ) -x(x+1)

= tan!
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X%+ x =y (* +x+1)

(2 +x+1) |V +x

= tan

N a
| =

1

_\/_
1—\/—(952 +x+1)_\/x2 +x =0

=[1-y= (@2 +x+1)|=0 or Vx?+x=0

Here, —-(x*+x+1)eR

. NX¥Hx o

= ?+x=0 = x(x+1)=0

= x=0 or x+1=0 = x=0 or x=-1
Hence the real solutions arex=0 and x=-1.
Alternate Method:

tan’lﬂlx(x+1) +si1’1’1\/x2 +x+1 =
_ T .-
= tan 'Waxl+x = E—sm Tx?+x+1

Na

- - o -1 -1 i
= tan 1\/szrx —cos 'y x?+x+1 [.sm X +Cos x:E}

—cos ' x? +x+1

_ _ 1
l: tan™' x = cos™! }
1+x2

1 [2 ..+
= — = X +x+1
\/x2+x+1

= X+x+1=1 =x2+x=0
= x(x+1)=0 =x=0 or x+1=0
x=0,x=-1

Q8. Find the value of the expression
sin (2 tan™" %) + cos(tarf1 Zﬁ)

Sol. sin (2 tan~! %) + c:os(tan_1 2\/5)
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. _ _ 1
= sin| tan A + COs | cos !

(1) 1+ (242)

1
rtan~ ! x = cos ™!
A1 +x?

I 2
= sin| tan”! _3_ + cos [Cos_l(lﬂ
1_1 3
L 9
[ _1(3) 1 ] _1(3) 1
= sin| tan —||+= = sin|sin —||+=
L 4 3 5 3
> + L 14 ctan lx=sin"! s
= _ T = - . =
5 3 15 1/1+x2

i -11 - 14
Hence, sin (2 tan™? 5) + cos (tan L 2\/2) -
T
Q9. If 2 tan~!(cos 0) = tan~ (2 cosec ), then show that 6 = 1

Sol. 2 tan~(cos 0) = tan~!(2 cosec 0)

2 cos O j

— tan! (ﬁ = tan™!(2 cosec 0)
—cos

{ 2tan ! x=tan"! 2x }

2

1-x
2 cos 0 2 cos O 2
= T o, =2cosech = ——— ==
1-cos“0 sin“ 0 sin 6
= cos 0 'sin B = sin? 6

= cos0sin®-sin?0 =0 = sin B(cos O —sin 6) =0
= sin®=0 or cosB-sinB =0

= sinB=0 or 1-tan6 =0
= 6=0 or tan® =1
T
= 0=0° or 6 = — Hence proved.

Q10. Show that: cos (2 tan™? ;j =sin (4 tan™! %)

Sol. L.H.S. cos (2 tan~! ;)
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1
1_7 1_x2
= oS cosfl—419 '.'2tar1_1x=cos_1—2
1+— 1+x
L 49
I _148} [ _124} 24
= C0oS| cos" — | =cos|cos —|=—
L 50 25 25
R.H.S. sin[él tan_l—}
2><1 2y
- sin|2tan”" 3 2tan 'x=tan"! 5
1_1 1-x
L 9
- 2 _
= sin|2tan"! 3= sin 2tan_l§
8 4
L 9/]
2><E 5
- sin|sin”! 3 2tan lx=sin"! x2
1+= 1+x
L 16 |
. _124} 24
= sin|sin”" — _
L 25 25

L.H.S. = R.H.S. Hence proved.

. .13
Q11. Solve the following equation: cos (tan™!x) = sin (cot 12)

. 13
Sol. Given that cos (tan™!x) = sm(cot 12)

[ L1 } . { . 4}
—> COS| COS =Smm|sm —
V1+2? 5

rtan lx = COS_l[ ! ]
V1+x®
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=

1

V1+x?

4
5

Squaring both sides we get,

Hence,

L _1 o o1ep= 2
1+x* 25 16
x2—§—1= ’ x=iE
16 16 4
-3 3
X=—,—.
4’4

LONG ANSWER TYPE QUESTIONS

V42 +1-22 | 7 1
Q12. Prove that: tan™" { ] Tx?

=—+—cos "X
4 2

VI+x? +1-x°
Sol. L.H.S. tan™’ { ]

V1+x% —\1- 4

Putx?=cos® ..0=cos a2

= tan~!

{\/1+cos6+\/1—cose}

\/1+COSG—\/1—COSG

1-cos®=2sin’0/2

{\/20032 0/2 +J2sin29/2] { 1+ cos 6 =2 cos> 9/2}
= tan

—_

= tan~

—_

= tan~

= tan

n 0
= —+—
4 2

\/2(:052 6/2—\/25in26/2

[cos0/2 +sinB/2
_C0s6/2—sin9/2

_1+tan9/2

m} [Dividing the Nr. and Den. by cos 6/2]

[ T 0 1+tan® (n j
tan| — — ———=tan|—+06
| (4 2):| { 1-tan® 4

1
= % + 5 cos ' x>R.H.S. [Putting 6 = cos™ ! x?]

Hence proved.



Chapter 2 - Inverse Trigonometric Functions NCERT Exemplar - Class 12

Q13. Find the simplified form of cos™" (% Cos X + % sin x),

[—3n n}
wherexe | ——, —
4 "4

4
Sol. Given that cos™! (% cos x + 5 sin x)
3
Put — = CoSs
5 Y

1—cosly =siny = 2 =siny = 4 =sin
Yy Y 5 y 5 y

-1| 3 4 . . .
. €os {g cosx+gsmx = cos™ ![cos y cos x + sin y sin x]

=cos ! [cos (y—x)] =y —x

sin 4
B tan_lg—x {tany:cos?/zg}
Q14. Prove that: sin”! ﬁ +sin”! %: sin~! %

Sol. L.H.S. sin”! ﬁ +sin! E
17 5

Using sin"'x +sin" !y = sin”! [x\/l -y + y\/l -x° ]

.8 [16 3 [225
=sin" | —.,|—+—=. | —
17 5

. 177
sin 5 R.H.S. Hence proved.
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_1 63
Q15. Show that: sir1_1%+cos_1§ = ta 1E
. 2195 . B i
Sol. Let sin E—x = sinx = 3 . 13
5
= tan x = I x
3 3 12
Let cos_lg =y = cosy = g
4 A 5
t - —
= an y 3
tan x + tan y Y
Now tan(x+y)= ————————— 3
l-tanxtany
5 +4 15+48
123 3 63
= tan(x+y)_1_ixé_36_20_16
12 3 36
+y = ’tan_1§
- Y= 16
_1 63
sin_1i+cos_1§ = tan”' — Hence proved.
13 16
.1 1
Q16. Prove that: tan_ll+tan_1§ = sin 1%
1,2
Sol. tan_llthan_12 - tan! 4 9
4 9
+
l'.'tan_1x+tan_1y=tan_1[x yﬂ
1-xy
9+8
1| __36 tan-1 12
= tan 36 -2 a {34
36 | NG
1
Let tan_ll:z =X
34 | X
o 171 7
an x = 342

10
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Q17. Find the value of 4 tan™" % —tan”!

1
Sol. 4tan ' = —tan ! —

1
5 239
2 (Ztan —)—ta ’1i
- 239
1
2X—
— 2| tan ! 5 —tan_li 2tan 'x=tan"! 2x2
1 239 I-x
25
2><i
= 2tan '——tan '— = tan’! 12 —tanl(—)
239 25 239
_1(120) _1( 1 j 144
= tan — | —tan —
119 239
20 1
-1 _119 239 tan lx—tan 'y =tan '~
R { T Ty
119 239
[ 120x 239 -119 _,[ 28680 119
= tan — | = tan _—
| 119 x 239 +120 28441+ 120
= tan ! @}ztanl(l)zz
| 28561 4

4 -7
Q18. Show that tan (% sin”! %) = 3\/— and justify why the other

value

7 is ignored?

3) 447

Sol. To prove that tan (l sin™' =
2 4 3

L.H.S. Let %gin*% =tan"'0 [.-. tan (tan~! 6) = 0]

11
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. 20
= sin_12 =2tan 10 => sirl_12 —sin~! >
4 4 1+60
+2tan 'x=sin"! 2x2
3 1+x
26
= — =+ =3+36°=860
1+6 4

—  302-80+3=0
—(=8) (-8 —4x3x3

= 6= 2%3
5636 sy s:2y7  24:V7)
- 6 6 6 6
4+.7
= 0= 3
4+7 4-7
0= or
3 3
447

0= 3 is ignored.

-T
Because —Ssin_lésE
2 4 2
= __Tc_lsin_lgsﬁ
4 4 4
1

_12)_4—ﬁ
4 3

Q19. If a;, a,, as, .., a, is an arithmetic progression with common
difference d, then evaluate the following expression

tan | tan~! d +tan”! d +tan~! d +
1+aa, 1+a,a, 1+aza,
wt+tan! L
1+a,_;.a,

Sol. If a;, a,, as, ..., a, are the terms of an arithmetic progression
sd=ay—a,=ay—a,=a,—a; ...

Hence, tan (% sin

12
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a, —a a; —a a, —a
o tan|tan'| 22— |+tan” | =2—2 |+tan | 2 S 1+
1+aa, 1+a,a, 1+aza,

a, —a,
ot tant|
1+a,_;.a,
= tan [(tan~!a, - tan~! ;) + (tan~ ! a; — tan~1 o)) + (tan~ ! a, — tan~ ! a;)
+..+(tan"la,—tan"la, ;)]

“tan”! X7y =tan !x—tan~! y
1+xy

= tan [tan ! a, —tan” ! a, + tan ! a; — tan~ ! g, + tan~ 1 g, — tan~ ! a,
+..+tan"la, —tan"la, ]

-1 -1
= tan [tan™" g, — tan™ " a,]

_1( a4, —a a —a
= tan| tan 1[”—1j = _n 1 [+ tan (tan™ ! x) = x]
1+aa, 1+a,a,

OBJECTIVE TYPE QUESTIONS
Choose the correct answers from the given four options in each of
the Exercises from 20 to 37 (M.C.Q.).
Q20. Which of the following is the principal value branch of cos™! x?

(a) [‘7"3} ®) 07
(©) [0, @ (, n)—{g}

Sol. Principal value branch of cos™! x is [0, n]. Hence the correct
answer is (c).
Q21. Which of the following is the principal value branch of

cosec™ ! x?
0(ZH el
o2 w[Eghe

Sol. Principal value branch of cosec! x is
[—_an g} —{0} as cosec™1(0) = e (not defined).
Hence, the correct answer is (d).

13
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Q22. If3tan ! x + cot"! x =7, then x equals

1

(@) O (b 1 () -1 (d) 3
Sol. Giventhat 3tan"!x+cotlx=n
= 2tan lx+tan" lx+cotlx=nm

= 2tan_1x+§ =T [ tan_1x+cot_1x=g}
= 2tan"lx= n-= :>2tan‘1x=£
2 2
= tan~ ! x = g = tan 'x=tan ! (1)
R x=1
Hence, the correct answer is (D).
Q23. The value of sin_l[cos (33?75)} is
3n -7 TT - T
a) — by — ) — d) —
(a) 5 (b) 5 () 10 (d) 10

Sol. sin™! [cos (33?“)} = sin” " | cos (67t + %ﬂ

—_

3
= sin” | cos ?n} [ cos (2nm + x) = cos x]

s (_nﬂ T
=sin” |sin|—||=—
L 10 10

Hence, the correct answer is (d).
Q24. The domain of the function cos™!(2x — 1) is

(@) [0, 1] @ -1 (© L1 (@ [0n]
Sol. The given function is cos™!(2x — 1)
Let f(x) = cos™}(2x - 1)

-1<2x-1<1 =2-1+1<2x<1+1

0<2x<2 =0<x<1
. domain of the given function is [0, 1].

Hence, the correct answer is (a)

14
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Q25. The domain of the function defined by f(x)=sin"' /x -1 is
(@) 1, 2] b)) [-1,1] (¢) [0,1] (d) None of these

Sol. Let flx) = sin"! Jx =1

o x—=120 and -1<./x-1<1

=0<x-1<1 = 1=sx<2 = xe[l,2]
Hence, the correct answer is (a).

2
Q26. If cos [sin1 g +cos™! x} =0, then x is equal to

1 b 2 d
(ﬂ)g ()5 () 0 @ 1

.12 _
Sol. Given that cos {sm ! g +cos™! x} =0

12 _
= sin 1g+cos Tx =cos1(0)
.12 _ bis 2 T _
= sin"!Z4coslx =2 S gin 12 ==-cos x
5 5 2
. *12 -1 < —1 -1 T
= sin”" = =sin"lx |vsin 'x4+cos  x==
5 2
2
= x==
5

Hence, the correct answer is (D).
Q27. The value of sin [2 tan~! (0.75)] is equal to

@ 075  (b) 15 (©) 096  (d) sinl5
Sol. Given that sin [2 tan~! (0.75)]
= sin 2tan’1§}
L 4

2><3
n _ .1 2x
- sin|sin! 3 {.'Ztan 1y =sin 11 2}
1+ tX
16

3

2 24
= sin sin’lé = sin [sin_lg}
16

= sin [sin~! (0.96)]

15
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= 0.96
Hence, the correct answer is (c).

Q28. The value of cos™! (cos 37“) is equal to

r b 3n on d 7n
(a) > (b) ’ (C; ’ (d) )
n
Sol. cos™ ! (cos Ej # 3 w—¢[0, 7]
2 2 2
= cosl[cos (n +£ﬂ = cosfl[— cos E} = cos™1[0] = z
2 2 2

Hence, the correct answer is (a).
1
Q29. The value of expression 2 sec™ 22 +sin™ ! (E) is

wr oF X @

EZn

S SR L
3 6 3
Hence, the correct answer is (D).

+

Sol. 2sec !2+ sinflé = 2sec! (sec —) +sin” (sm )
n_on
6 6

Q30. If tan ' x + tan”! Y= 4?“, then cot™! x + cot™! y equals

T 2r 3n
a) — by — c) — d) m
(@) 5 ®) 5 (© 5 (@)
T
Sol. Given that tan"!x +tan™ !y = 5
4m R | -1, _T
:>g—cot’1x+ﬁ—cot*1y=? [.tan x + cot X_E}
4r
= n—(cot lx+cotly)= =
= cot‘1x+co’t‘1y=n—%E
T
= cot-lx+cotly= T

Hence, the correct answer is (a).

1= 2
Q31. If sin”! 2a > |+ cos! 112 —tan~! 2x ),
I+a 1+a 1—x

where 4, x € ] 0, 1, then the value of x is

(@) 0 () g © a

16
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_ 2a (1-4? 1 2x
Sol. sin™! + 1 = tan
ol. sin [1+a2] cos [1+a2j (1—3(2)

= 2tan"lg+2tan"la=2tan lx

_ L1 2x 1 1-x 1 2x
{.‘Ztan Ty=sin! =cos™! =tan"! }

2 2

+x 1+x 1-x?
= 4tan"lag=2tan"!x = 2tan"la=tan"lx
tan- 2a 1 2a
= an _—az=tan X :>x=1—112
Hence, the correct answer is (d).
Q32. The value of cot {cos1 (215)} is
25 25 24 7
a) — b)) — ) — d) —
()24 ()7 ()25 ()24
Sol. We have, cot {cos_1 (lﬂ
25 25
L7 24
Let cos E =0 0
0= = = coth=— 7
cos 0 = 5 = cot0= Y
.. cot {cos_1 (lﬂ = cot [cot_1 (1)} = —
25 24 2
Hence, the correct answer is (d).
. 1 21 2.
33. The value of expression tan|—cos  — | is
Q P [2 5 }
J5+2
@ 245 ) 5-2 () —5— @ 5+V2
Sol. We h. tan [1 cosli}
ol. We have, > NG
1 cos™! 2
Let 0= 5 5
1-tan’0 2 "cos26—1_tan29
- 1+tan26_\/§ ' 1+tan® 0
= 2+2tan?0 = /5 -5 tan’ 0

=5 tan’0+2tan’0 = /5 -2 = (\/§+2)tan26 =J5-2

17
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2 V5-2
= tan 9—\/7+2
_¥5-2)(¥5-2) _B-2)
= tan26—(\/_+2)(\/§ 2) = tan?0 = =1
= tan6=i(\/§ 2)
= tan 6 = \/5 -2, —(I Z)is not required}

Hence, the correct answer is

—~~

b).

Q34. If x| £1, then 2tan1x+sin1( 2x2

is equal to
1+x

T
(a) 4tan" ! x b 0 (o) 5 (d)w

_ 2
Sol. Here, we have 2 tan Ty +sin™! X 5
1+x

2x

=2tan" 'x+2tan"1x +2tan ' x =sin~! 2
1+x
=4tan 1 x

Hence, the correct answer is (a).
Q35. If cos ' o+ cos ! B+ cos ! y=3m, then o +7) + P(y+ o) +y(ou + B)
equals
@) 0 ®) 1 ©) 6 d) 12
Sol.We have cos ! o+ cos ! B+cos!y=3n
= cosla+cos!B+cosly=n+n+n
= cosloa=mcos'B=n and cos'y=m
= da=cosm PB=cost and Yy=cosm
o=-1,p=-1 and y=-
Which gives o= =y=-1
So a(B+y)+Py+o)+y(a+p)
= CDEI-DHED -1+ 1-1)
= DEY)+HEDED)+H(D)(-2) >2+2+2 =6
Hence, the correct answer is (c).
Q36. The number of real solutions of the equation

m
1+ cos 2x =~/2 cos™ ! (cos x) in {5' TE} is

18
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(a) O o 1 (c) 2 (d) infinite
Sol. Wehave .f1+cos2x =~/2 cos™'(cos x)
= J2cos?x =2x [ cos™!(cos x) =x]

= V2 cosx =2x = cosx=x
Which does not satisfy for any value of x.
Hence, the correct answer is (d).
Q37. If cos ' x>sin~1x, then

L<x<1 ) 0<x<L
@ mE SRR
) —15x<— d) x>0
(0 NG (d)
Sol. Here, given that cos™! x>sin™!x
= sin [cos™ ! x] > x
= sin[sin_lwll—xz] >x = ,ll—xz >x
= x< J1-%" = 2<1-x2 = 222<1

1 1

2 = <t——

= X 2 = X N7
We know that—-1<x<1

S —1<x<L
0 < N

Hence, the correct answer is (c).
Fill in the Blanks in each of the Exercises 38 to 48.

Q38. The principal value of cos™! (— %) iS e

Sol. Let cos™! (— %) =X = Cosx=-—-—=
= cos (— E) = Cos (n—Ej = cosZ—TE
= cosx= ) 3 = cosx= 3) " 3
T
= —€[0,
x= = [0, 7] o
Hence, Principal value of cos™ (— —) = ?n
Q39. The value of sin™! (sin 3?“) 1< J
. 1 . 3m 3n 3 [-m =«
Sol. sin" ' |sin— | # — as —¢|—,—
5 5 5 2 72
S sin_l(sin 3—“) = sin”!sin n_2_7r)
© 5)° 5

19
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L1 (2113) 2 |:—TE n}
=sin sin|—|=—e|—,—
5 5 2 2

21
Hence, the value of sin™! (sin 3?“) = =
Q40. If cos (tarf1 x+cot™! \/5) =0, then value of x is .....c.c.........
Sol. Given that

cos [tarf1 x + cot™! \/3] =0

= tan™ ' x + cot™ '3 =cos™1(0)
T
= tan” ! x + cot ' /3 =5
T -
= tan'x= 57 cot™ '3 [ tan! x+cot ' x = g}

= tan"lx= tan '3 = x=+3
Hence, the value of x is v/3 .

_1(1
Q41. The set of values of sec ! (E) 1S e

—_

(1
Sol. Let sec 1(5) =x = secx=

1
Since, the domain of sec ! x is R—-{- 1, 1} and 5 eR-{-1,1}.

_1(1
Hence, sec™? (—j has no set of values.

Q42. The principal value of tan™ ' /3 is ...cccooooeenee.
Sol. tan™'+/3 = tan”' (tan E) =Ze (j/ Ej
3/ 3 2 2
Hence the principal value of tan™'+/3 is g

Q43. The value of cos™! (cos MTR) IS eevereeneeeene

Sol. cos™! (cos MTR) cos™!| cos (5% - gﬂ

s [c8 (22 - cos s (-2

= cos | cos Z—E} = 2n [0, «]
3 3

iy

iy

lax]_2n

Hence, the value of cos™ ! [COS 3 3
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Q44.

Sol.

Q45.

Sol.

Qu6.

Sol.

Q47.

Sol.
Q4s.
Sol.

State

The value of cos (sin™! x + cos™ 1 x), lx] ST1iS oevrrrreenee.

N3
| |

. T =1 -1
cos [sin~! x + cos™1 x] = COSEZO [ sin” " x+cos " x=

Hence, the value of cos (sin~! x + cos™! x) = 0.
sin™' x + cos™
2

S

1
X
The value of expression tan( ), when x =

IS cereiveninninecinnens

s =1 -1

.- — T

tan (—Sln x+cos xj = tan (E) =1 ['.' Sin ! X +cCos ! X = _:|
2 4 2

Hence, the value of the given expression is 1.

> | forallx, then....<y-<......

Ify= 2tan ' x +sin”!
1+x

y=2tan 'x+sin! sz
1+x

= y=2tan 'x+2tan"'x

{ sinl( 2x2J:2 tan~! x}
= y=4tan lx T+x

N _n<tar1_1x<7c
ow —— -
2 2

= —4xg<4tan’1x<4><g = -2n<y<2n

Hence, the value of y is (- 2w, 2m).
1 X~

The result tan™! x — tan™ !y = tan” j is true when value

The given result is true when xy > - 1.
The value of cot™! (- x) for all x € Rin terms of cot"! x is ..........

cot l(-x)=m—cot lx,xe R [ as cot™! (-x)=m - cot ! x]
True or False for the Statement in Each of the Exercises

49 to 55.

Q49.

Sol.

Q50.

All trigonometric functions have inverse over their respective
domains.

False.

We know that all inverse trigonometric functions are restricted
over their domains.

The value of expression (cos™! x)? is equal to sec? x.

Sol. False.
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Q51.
Sol.

Q52.

Sol.
Q53.

Sol.

Q54.

Sol.

Q55. The principal value of sin™! [cos (sirf1 %ﬂ is —
Sol.

_1(1
We know that cos™! x = sec™! (—) #secx
X

So (cos™ ! x)? # sec® x

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.

True.

We know that all trigonometric functions are restricted over
their domains to obtain their inverse functions.

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

The graph of inverse trigonometric function can be obtained
from the graph of their corresponding trigonometric function
by interchanging x and y axes.

True.

We know that the domain and range are interchanged in
the graph of inverse trigonometric functions to that of their
corresponding trigonometric functions.

.. . 4Nn_ T . .
The minimum value of n for which tan™!' = > K n € Nisvalid

is 5. n
False.
. -1 n T
Given that tan™ " — > —
T 4
T
= n > tan— = n >1
T 4 T
= n>n = n>3.14

Hence, the value of n is 4.

T
3 .

. 1|: ( R ﬂ)i|
sin COSs | sin Sll’lg
. 1(\/5] . 71( . Tl:) T
s — | =SIn smn— |=—
2 3 3

True.
sin”! [cos (sin_ ! 1)}
2
-1 l: TI::|
sin” " | cos —
6
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