Class-Xll-Maths Inverse Trigonometric Functions

CBSE NCERT Solutions for Class 12 Maths Chapter 02

Back of Chapter Questions

EXERCISE 2.1

1. Find the principal value of sin™* (— %)

Solution:

Let sin~t (— l) =y, thensiny = — I=— sin (%) = sin (_ %)

2 2

We know that the range of the principal value of
in~lx is[=Z Z in(—=%) = -1
sin”x IS[ 2,2] and sm( é)— >

Hence, the principal value of sin~? (— %) is —%.

2. Find the principal value of cos™! (g)

Solution:

Let cos™! (?) =y, then cosy = \/2_5 = cos (g)

We know that the range of the principal value of

cos™1x is [0,7] and cos (%) = \/2—5

A

Hence, the principal value of cos™! (\/2—5) is -

3. Find the principal value of cosec™1(2)
Solution:

Let cosec™1(2) = y. then, cosecy = 2 = cosec (%)
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We know that the range of the principal value of

cosec lx is [—g,g] — {0} and cosec (g) =2.

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

4. Find the principal value of tan~1(—+/3)

Solution:

Let tan~*(—v3) =y, then tany = —/3 = —tan g < tan (_ g)

We know that the range of the principal value of
-1 - T T s —
tan~'x is (_E’E) and tan (— 5) =3

Hence, the principal value of tan™*(—v/3) is — =

5. Find the principal value of cos™! (— %)

Solution:

Let cos™?! (— %) =y, then,

1 T T 21
COSy = ——- = — CO0S 7 = CO0S (Tl’——) = CO0Ss (—)
2 3 3 3

We know that the range of the principal value of

1 2 1
cos x is [0, 7] and cos (?”) =—-

. _ 1\ ._ 2
Hence, the principal value of cos™! (— E) is ?”

6. Find the principal value of tan™1(—1)
Solution:
—_ Vi3 s
Let tan~1(—1) = y. Then, tany = —1 = — tan (Z) = tan (— Z)
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We know that the range of the principal value of

tanlx is (—E E) and tan (— g) =-1

2’2

Hence, the principal value of tan=1(—1) is —g.

7. Find the principal value of sec™?! (%)

Solution:

Let sec™? (%) =y, thensecy = \/Z_g = sec (g)

We know that the range of the principal value of x in

sec lx is [0, ] — {g} and sec (g) = %

Hence, the principal value of sec™? (%) is %

8. Find the principal value of cot"*(V/3)

Solution:

Let cot™'v/3 = y, then coty = v/3 = cot (g)
We know that the range of the principal value of
cot™1x is (0, ) and cot (g) =+/3.

Hence, the principal value of cot=*v/3 is %

9. Find the principal value of cos™! (— \/ii)

Solution:

Let cos™? (— %) = v, then
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10.

11.

cosy = —% = —cos (g) = cos (n - g) = cos (%ﬂ)
We know that the range of the principal value of

“1yj My L
cos™'x is [0,m] and cos ( 4) =-%

Hence, the principal value of cos™! (— —) is—.

Find the principal value of cosec™!(— v2)

Solution:

Let cosec‘l(—\/f) =y, then

cosecy = —V/2 = —cosec (g) = cosec (— g)

We know that the range of the principal value of
cosec™1x is [—g,g] — {0} and cosec (— %) = —/2.

Hence, the principal value of cosec™* (—v2) is — =.

Find the value of tan~*(1) + cos™* (— %) +sin™! (— %)

Solution:

Let tan™ (1) = x, then tanx =1 = tan%

We know that the range of the principal value of tan™x is (—gg) and tan 7 =

1.

~tan~1(1) = %
Let cos™? (— %) =y, then

1 T T 2T
COSy = ——-=—C0ST = COS(T[——) = COS(—)
2 3 3 3
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.. . 2
We know that the range of the principal value of cos™1x is [0, ] and cos (?") =
1

2

-1 1 27T
S COoS —= ) =
2 3

o 1
Let sin~?! (— 5) = z, then
. 1 . T . T
sinz = —= = —sin- = sin (——)
2 6 6

We know that the range of the principal value of sin™1x is [—E g] and

2’
. b4 1
Sln(——) = —=
6 2

T 2T T 3n+8m—2m _ ot <4 31

4 3 6 12 T 12 4

12. Find the value of cos™! G) + 2sin™?! G)

Solution:
_ 1
Let cos™! (=) = x, then
2
1 T
COS X === COS—
2 3

We know that the range of the principal value of cos™1x is [0, ] and cosg = %

_ 1
Hence, cos™? (—) =z
2 3

Let sin~?! (%) =y, then
. 1 . T
siny = E = Sll’lg
We know that the range of the principal value of
sinlx is [—E,E] and sinZ = %
2°2 6 2
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13. If sin"!x = y, then
AO<Sy<m
T s
(B)—ES}/S;
Co<y<rm

s T
(D) -5 <y <3

Solution:

It is given that sin™! x = y.

We know that the range of the principal value of sin~x is [—%%]
s V3

Hence, —;Sys-

Hence, the option (B) is correct.

14. tan~'y/3 — sec™1(-2) is equal to
(A

(B) -3
©)3

(D)=

Solution:
Let tan~1+/3 = x, then

tanx = V3 = tang

6
Practice more on Inverse Trigonometric Functions www.embibe.com




Class-Xll-Maths Inverse Trigonometric Functions

T

We know that the range of the principal value of tan™1x is (—E —).

2’2
~tan"14/3 = g
Let sect(—2) =y, then
T T 2T
secy =—2= —sec— = sec (n —5) = sec (?)

We know that the range of the principal value of sec™x is [0, 7] — {g}

~sec”i(=2) = Z?R
Now,
tan /3 — sec™1(-2) = g_ 2?” — _g

Hence, the option (B) is correct.

EXERCISE 2.2
1. Prove that 3sin'x = sin"%(3x — 4x3),x € [—%,ﬂ
Solution:

Let sin"1x = @, then x = sin @

Since, x € [—%%]
Hence, 6 € [—%%]

Now,
RHS = sin™'(3x — 4x3) = sin" (3 sin 8 — 4sin30)
= sin"!(sin 30)

— 30 (Since, 30 € [—gf])

= 3sin”1x = LHS
Thus, LHS = RHS

7
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2. Prove that 3cos™'x = cos™1(4x3 — 3x),x € E, 1]

Solution:

Let cos™'x = 6, then x = cos 6

Since, x € E 1]

Hence, 6 € [0, g]

Now,

RHS = cos™1(4x3 — 3x) = cos ™ (4cos30 — 3cos0)
= cos~1( cos 36)

= 36 (Since, 36 € [0, ])

= 3cos'x = LHS

Thus, LHS = RHS

42 _ _
3. Provethat tan~! = + tan™!— = tan~!
11 24

N =

Solution:

x+y

As we know that when xy < 1, tan™1x + tan™!y = tan™?! 1—xy

2 7 7
Here, x = oY= o Hence, xy =—< 1

132
) 47
So, LHS = tan ' =+ tan ! —
11 24
2,7
= tan_l <%>
1-2xL
11 24
48+77
= tan~? <111><12>12—414>
11X24
_1 48477 _1125 i1
=tan '——=tan 1= =tan 1= = RHS
264—14 250 2
Thus, LHS = RHS
8
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4. Prove that 2tan™?! % + tan‘lé = tan~! %

Solution:
As we know that when |x| < 1,2tan"'x = tan™! 132 and when xy < 1
tan~lx + tan~ly = tan"1 2~

1-xy

So, LHS = 2tan‘1%+ tan_1%

2% .
=tan™' [—%5| + tan=12 (Since, |l| <1)
1-(3) ’ :
= tan™?! X +tan~t=
3 7

z)
4 1
=tan '+ tan"' -
an 3 an 7

4 1
3 7

+ . 4 1 4
=tan™1 |24 (Since, - x=-=—< 1)
1-2x2 3777 21

21-4 17

28+3
_ _,28+3 _431
= tan~! <3§§Z4> =tan ' =— =tan 1= =RHS

3X7

Thus, LHS = RHS.

1+x2

5. Write tan‘lT_l,x # 0 in simplest form.

Solution:

. . —q V14x2-1
Given expression is tan~? +

Let x = tan . Hence 8 = tan 1 x

- tan-1 Vi4x2-1 tan—1 Vi+tan? 6-1
o x o tan @

_1 (secf-1 _ 1-cos B
= tan~! (—) =tan~! (—)
tan @ sin @
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2sin22 0
=tan !|—52%5 | =tan™! (tan —)
2sinz cos, 2

6 1.  _
=Z=-tan lx
2 2

1

i -1
6. Write tan Nl

|x] > 1 in simplest form.

Solution:

- - - _1 1
Given expression is tan o]
1

Let x = cosecd. Hence @ = cosec™ " x

1 1
~tan~?! =tan ! ————

x2-1 Vcosec? 6-1

41 _ _

=tan '—— =tan"'tanf = 6 = cosec L x

cotf

T -1 i -1 -1 r

=S —secx (Since, cosec ™ x + sec™ x = 5)

1+ cosx

7. Write tan‘1< 1~ % x),O < x < 1 in simplest form.

Solution:

: o ) —
The given expression is tan™?! ( cos x>1
1+ cosx

Now,
-1 1—cosx -1
tan = tan
1+cosx

=tan~! ( /tan2 g)

= tan™" (tan g) (Since, 0 < = < Z. Hence, tan> > 0)
== (Since, tan"I(tanx) = x,x € (_g’g))
10
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31 . .
,— < x < = in simplest form.

cos x+ sin x 4 4

8. Write tan™? (

cos x— sin x) -

Solution:

The given expression is tan™! (

cos x— sin x)
cos x+ sinx

Now,

sinx
—_ cos x— sin x _ TCosx _ 1-tanx
tan™! (—) =tan™ 1| —x ) = tgn? ( )
cos x+ sinx 14— 1+ tan x

Cos x

1-t tan“ tan x

_ —tan x _ e

= tan 1(—)ztan W ——
1+1.tan x 1+ tan Z.tan x

= tan™? [tan (% - x)]

. - 3
Since, = < x < =
4 4

-3 T
5 —< —x< -
4 4

Hence, tan™! (w) =Z_ x (Since, tan"1(tanx) = x,x € (—E,E))
cos x+ sin x 4 272

9. Write tan‘lﬁ, |x| < a in simplest form.
Solution:
. . A -1 X
The given expression is tan™! 7=

Let x = asin 6. Hence, 8 = sin‘lg

- x -1 asinf -1 asinf
s tan 1 = tan (—) = tan (—
Vaz—x2 va2-a?sin2 av1-sinZ 0

in 6 .
= tan~! (asm ) =tan"!(tanf) = O = sin 13

acosfO

11
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3a’x—x3

-a
a3-3ax?

V3

. -1 . a . .
10. Write tan ( ),a >0, =<x< =in simplest form.

Solution:

3a2x—x3)
a3-3ax?

The given expression is tan™? (

Let x = atan 6. Hence, 6 = tan‘lg

- tan-1 (3a2x—x3) — tan-1 (3a2.atan 6—a3 tan3 9)

a3-3ax? a3-3a.a?tan? @

3a3tanf — a® tan® 6
=tan~!
a3 —3a3tan? 6

T 3tanf —tan3 4
- n 1—3tan26
= tan"(tan 36)

- —-a a
Since, = <x< i

—-a a
:E<atan0 <ﬁ

-1 1
> —=<tanfl < —=
3 3

V3 V3
>-T<fh<=
6
>-2<30<=
2 2

3a2x—x3)
a3-3ax?

Hence, tan™? (

(Since, tan"*(tanx) = x,x € (—E z

=30 =3tan" 1% )
a 2 2

11. Find the value of tan™? [Zcos (2 sin~! %)]

Solution:
The given expression is tan™! [2605 (Zsin‘1 %)]

~tan~t [ZCOS (ZSin_l %)]
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= tan™ |2 cos (ZSin‘1 (sin %))]
= tan~1|2cos (2 X g)] (Since, sin~1(sinx) = x,x € [—g,g])

= tan~! :Zcos (g)]

=tan" 1|2 x

N |-
e

=tan"[1] =

LA

12. Find the value of cot(tan™ta + cot™1a)?

Solution:

The given expression is cot(tan™1a + cot~1a).
we know that, tan™tx + cot™lx = g .1
Substituting equation (1) in the given expression

~ cot(tan™la + cot™ta) = cot (g) =0

13. Find the value of tan% [sin‘1 2

A2
——+ cos‘11+—§jz],|x| <1l,y>0andxy <1?

Solution:

. A 1[ . 1 2x _11-y2
The given expression IS tan - |sin + cos
2 1+x2 1+y2

2

17 . 4 2x i1
= tan —[sm 1 + cos 12 ]
2 1+x2 1+y2

= tan% [2tan™1x + 2tan~1y]

_ . 1 2x _11-x2
[we know that, 2tan™1x = sin~?! = cos~ ! —]
1+x2 1+x2

= tan% [2(tan™1x + tan™1y)]
= tan[tan™1x + tan"1y]

13
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-1 x+y] Xty

= tan [tan =
1-xy 1-xy

14. f sin(sin™1 5 + cos™ x) = 1, then find the value of x?

Solution:

. . 41 _

Since, sin (sm 1E+ cos 1x) =1
., 11 _ -

(sm 1§+ cos 1x) =sin 11

.11 _ T
:>(sm 1E+cos 1x)=;

. _11 s -1
= sin"l===—cos 1x
5 2
. 11 . . _ T
= sin 1§=sm Ix [assm 1x + cos 1x=;]
1
> x ==
5

15. If tan~ 222 + tan222 = = ‘then find the value of x?
2 xX+2 4

Solution:

—1x+1 T

. y -1
Given that tan™ 1= + tan
xX—2 xX+2 4

x—1 x+1

= tan~?! (%) = % [as tan"lx + tan~ly = tan™! (x+y )]

1-x
x=2""x+2 Y

x—1 x+1
x—2 x4z T
= a1 xer = tan
X—2 x+2

[(x— 1) (x+2)+(x—2)(x+1)
(x—=2)(x+2) _ 1
[(x—z)(x+2)—(x— D(x+1)] —
(x=2)(x+2)

=

X2 42x—x—2+x%+x—2x-2
=1
x2—4—(x%2-1)

2x2-4

=1
-3

14
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>2x?—4=-3=2x’==3x=+

N =

=il

16. Find the value of sin™?! (sin 2?”)’?

17.

Solution:

Given that sin™! ( sin 2?")

We know that sin"!(sinx) = x if x € [— g,g],
Hence, sin™?! (sin 2?”) = sin~! (sin {n — g})
s (9 =2e -2

. 2
Hence, sin™?! (sm ?") = g

Find the value of tan™1 (tan %n)?

Solution:

Given that tan™? ( tan %n)

We know that tan™*(tan x) = x if x € (— g g)

~tan~t (tan %n) = tan~! (tan {n - %})

= tan~?! (— tan E)
4

= tan! (tan {— %})

Vi m T
- -ze(-13
4 2°2

_ 3
Hence, tan™? (tan —”) =-=z
4 4

15
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18. Find the value of tan (sin_lg + cot™! % )?

Solution:
Given that tan (sin‘1 Z + cot™? %)

; . 13 —1§)= ( -1__3 —12)
--tan(sm c T cot™ 2 tan (tan m+tan S

-1

_ a _1a _1b
=tan~! and cot 1;= tan lg]

[as Sin h7 gz

SRS

t (t _13+t ‘12)
=tan an — an -
4 3
[ 3 2
_+_
= tan [tan™! (113;)

= tan |tan

19. cos™1 (cos 7?”) is equal to
A=
GBES
©)3

D)=

Solution:

Given that cos™! (cos 7—”)
6

We know that cos™1(cos x) = x, if x € [0, 7],
1 ( 771)
~cos | cos—
6
_ 5
= cos™! [(cos (2m — ?n)]

16
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20.

_ _1< 57t)_57te[0 |
=cos™Hcos—) =~ T
Hence, cos™? (cos 7—") = 2F

6 6

Hence, the option (B) is correct.

sin (g —sin™" (- %)) is equal to
(A)5

(B);

©)

(D) 1

Solution:

Given that sin (E —sin~?t (— 3))
3 2

We know that the range of the principal value of sin~1x is [

- sin (g —sin~* (- %))

= sin [Z— sin~! (=sinZ)]

= sin |5 — sin~ {sin (- )]
— sin (E + E)

3 6

. 3
= Sin (—)
6

=sin==1
2
Hence, sin (E —sin?t (— 1)) =1
3 2

Hence, the option (D) is correct.

17
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21. tan™*V/3 — cot™1(—+/3) is equal to
(A)
s
(B) -3
€0
(D) 2v3

Solution:
Given that tan~*v3 — cot™*(—v/3)

We know that the range of the principal value of tan™1x is (—gg) and cot™1x is
(0, ).

« tan™1V3 — cot71(—V3)

=tan~! (tan g) — cot™ ! (— cotg)

= g —cot™! [cot (n — %)] (Since, tan™!(tanx) = x,x € (_gg))
i t~1 ( t 5”)
=—-—C0 cot —
3 6
= g - %n (Since, cot ™ (cotx) = x,x € (0,7))
_2m—5m
6
_—3r
G
_ T
2
Hence, tan™*v3 — cot™}(—/3) = _g
Hence, the options (B) is correct.
18
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Miscellaneous Exercise on Chapter 2

1. Find the value of cos™?! (cos 13?")

Solution:

Given that cos™! (cos 13—")
6

We know that cos™(cos x) = x if x € [0, ],

- cos™1 13

. COS (cos - )

= cos™! [cos (Zn + %)]

= cos™?! (cos %)

=%E [0, 7]

_ 13
Hence, cos™? (cos Tn) = %

2. Find the value of tan™? (tan 7?”)

Solution:

Given that tan™1! (tan 7?1:)

We know that tan™(tan x) = x if, x € (— g,g),

~tan~t (tan 7—ﬂ)
6

= tan™! [tan (n + %)]

= tan™! (tan E) =z
6 6

Hence, tan™? (tan 7?”) = %

= tan—1%

3. Provethat, 2sin™! ”

ulw

19
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Solution:
LHS = 25in-1§
— -1 3 [ -1 g — -1 a ]
2tan T assin™" tan T
3
3 22X~ 2
= 2tan"'- = tan™! [—% [as 2tan'x = tan™! xz]
4 1— 3 1-x

16

3 16
= tan~! (— X —)
277

3
=tan?! llj—_gl

“12Z =RHS

7_

Hence Proved, RHS = LHS

= tan

. _1 8 . 13 177
4. Prove that, sin~'—+ sin™!= = tan™ ' =
17 5 36

Solution:

LHS = sin~! % + sint

vl w

1

SRS

_ -1 a
= tan bz_az]

_ _1 8 1 3 -
= tan NET e + tan == [as sin

8
=tan '—+tan"1-

15 4
— -1 _ %-‘_% -1 —1., —1 [ xty
= tan e [as tan"lx + tan~ly = tan (m)]
32+ 45
_ -1 15 X 4
=tan e 4 —8x3
15x 4
77
=tan"1|&
[ 60

= tan~'ZZ =RHS
36
Hence Proved, RHS = LHS

20
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5. Prove that, cos™ 12 + cos™1 = = cos~ 122
5 13 65
Solution:
LHS= cos™ 12 + cos~ 132
5 13
Nrmwys VI3T-12Z VbI—a?
—tan~1 2% 4 tan~! % [as cos_lg =tan~! %]
3
=tan '=+tan" ! —
4 12
2 ),
= tan~! [ [as tan"lx +tan"!y = tan”? (x =2 )]
_1_ZXE 1-xy
36 + 20 ce
_ -1 4 x12 _ -1
e S VES T T
4x12

1

cos™1—23 [astan_a—cos’1 b ]
V562 +332 b vVa2+b2

_1 33 _133
= coS = cos -— =RHS
V4225 65

Hence Proved, RHS = LHS

412 . 13 . _156
6. Provethat, cos '=+sin 1= =sin1>2
13 5 65
Solution:
412 . _13
LHS = cos ' =+ sin71=
13 5
V132-122 3
_ -1 -1
=tan”' ———+tan" ' =
-1a _ . —1Vb*-a® -1a _ 1_4a
[as cos™! = = tan and sin - =tan"! =——
5 3
=tan " '—+tan" -
12 4
5+3 4
— 12 "4 — _ _ X
= tan~! | 1%, [astan x +tan"ly = tan 1(—y)]
—2x2 1-xy
21
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20 + 36 eg
_ -1 12 X 4 _ -1
=N 4 —5x3|” B 33
12 x 4

-1

— sin~1—2 _ [as tan~12 = sin~1 —= ]
B V562+332 b Vaz o2
— ain—1_56  _ 156

= sin N sin™" — =RHS

Hence Proved, RHS = LHS

463 . _.5 43
7. Provethat, tan™!—= = sin"'—=+ cos™ 1=
16 13 5
Solution:
. 45 13
RHS = sin™! =+ cos™ 1=
13 5
_ 4 5 _1V52-32
= tan™! ==+ tan -
-1a _ —1Vb2%2—-qa? 14 _ -1 a
[as cos™'— = tan and sin” '+ = tan m]
5
=tan '—+tan 1=
12 3
I N
= tan™? l 1275 ] [as tan~lx + tan~ly = tan™? (%)]
2

15+48
— -1 12x3
= tan 12X3—5X4

12x3

_1 63

= tan —LHS

Hence Proved, LHS = RHS

8. Prove that, tan™? % + tan! % + tan! § + tan!

@ | =
|

Solution:

LHS = tan‘lé + tan™?! % + tan™?! % + tan™?

ool o

22
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11 1 1
= tan™? LS ﬂl + tan™?! L3 : l

1
—X
577

[as tan"lx + tan~ly = tan™?! (x+y )]

1-xy
745 8+3
= tan | o X o tan ™ g X ey
5%x7 3x8
= tan™?! 12 + tan™?! 1 =tan™! o + tan™? 1
34 23 17 23

6 11

1-x
17°°23 %

= tan~! l 17 2311] [as tan"lx + tan~ly = tan™? (x+y )]

138+187

— -1 17X23
= tan T7%x23-6X11
17x23

— tan-1 (138+187)

391-66

_41325 _
=tan 122 = tan~ 11 = Z =RHS
375 4

Hence Proved, RHS = LHS

9. Prove that, tan™1W/x = %cos'li_Tz,x € [0,1]

Solution:
Given equation, tan™'vx = %cos‘l ;—ix € [0,1]
LHS = tan"W/x

= % x 2tan~ \x

_1 -1 1‘(&)2] 1. _ —1 [1-x?
= cos [1+(\/§)2 [as 2tan”"x = cos [sz],x > O]

= %cos‘1 (;—i) =RHS

Hence Proved, RHS = LHS

10. Prove that, cot—1 (\/1+ sin x+V1- sin x) _x (0,71)

V1+sinx—V1-sinx
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Solution:

V1+sin x+v1-sin x)
V1+sinx—V1-sinx

\/1+cos(g—x)+\/1—cos(g—x)
Jr+eos(Z-x)- [1-cos(2-x)

_ _1 [/1+cosy+,/1—cosy [ T ]
= cot (\/1+cosy—\/1—cosy) Let 2~ X=Y

LHS = coSs ! (

= cot™?!

2Y in2Y
JZcos 2+\/251n 2

2Y _ in2Y
\/Zcos 2 \/Zsm >

[a51+cosy= ZCOSZ% and 1 —cosy = Zsinzy]

5
\/fcos%+\/§sin%
\/fcos%—\/fsin%

= cot™?!

= cot™?!

= cot™! ( ani) [Dividing each term by \/2 cos %]
2

n Y
tan y) + tan >
y

T
1 —tanZ.tani

= cot™?!

= cot™? :tan (% + %)]

= cot ™ [cot {Z — (3 +2)]

= I (Ty)=I
2 4 2 4

N

Hence Proved, LHS = RHS
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Class-Xll-Maths Inverse Trigonometric Functions

—1 (Vi+x—1-x _r 1 -1 _ 1 . _
11. Prove that, tan (—m+\/E) i ey < x < 1[Hint: Putx =
cos 20]
Solution:
_ -1 (V1i+x—V1-x
LHS= tan (mwﬁ)

_ _1 [/1+cosy—/1—cosy _ 3n
= tan <\/1+cosy+\/1—cosy) [Letx =cosy,y € [0' 4 ”

/ 2Y_ / in2Y
2 cos 2 2sin 2
f 2y } in2%
2 cos 2+ 2sin >

[a51+cosy= ZCOSZ% and 1 —cosy = Zsinzﬂ

VZ cosZ—y/2 sin¥ .
= tan~! (#) [Smce,% €

\/Ecosgh/f sing
y

3 .
[0, ?] ,hence cos% and sinZ

=tan~!

are positive.]

= tan~ (1 tan_) [Dividing each term by /2 cos %]

1+t
_, [ tani-tanX
= tan
1+tan— tan—

= tan™? [tan (E ~2 ]
4 2

Hence Proved, RHS = LHS

—12V2

o 9 . _41 9 .
12. Prove that, — — =sin"1= = Zsin
8 4 3 4 3

Solution:

9t 9 . _q1 9 (m .11
LHS = — —=sin 1—=—(——51n 1—)
8 4 3 4\2 3
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9 _11 . _ T
=—(cos 1—) [assm Tx + cos 1x=—]

4 3 2

9 =1 V32—12 -1 a P— vbz—az
=~ (sin ascos™— = sin 2

(1)

2 (sin‘1 23£) =RHS

4

Hence Proved, LHS = RHS

13. solve 2tan™*(cos x) = tan™*(2 cosec x)

Solution:

Given: 2tan~!(cos x) = tan"*(2 cosec x)

- 2cosx — — _1 2x
= tan~! (—2) = tan~1(2 cosec x) [as 2tan"'x =tan"! —;
1—-cos4x 1-x
2cosx
———=2cosecx
1—-cos“x
2cosx 2
sin?x  sinx
= 2sinx.cosx = 2sin®x
= 2sinx.cosx — 2sin?x = 0 = 2sinx (cosx —sinx) =0

= 2sinx =00rcosx —sinx =0
But sin x # 0 as it does not satisfy the equation
~cosSx—sinx=0=cosx =sinx >tanx =1

b3
X ==
4

14. Solve tan~1 == =
1+x

%tan_lx, (x >0)
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Solution:
. _11- 1 _
Given that tan ! — = =tan"x
1+x 2

_ _ 1.
= tan~ 11 — tan 1x=5tan Ix

[ tan"lx —tan"ly = tan~?! (x_y )]
1+xy

T —- VA —
=, =73 tan 1x::'gztan Iy

2
= tan (E) =X
6
1

3

15. sin(tan™1x), |x| < 1 is equal to

X

A =

1
®) =

1
O kves

X
O) =

Solution:

Given that: sin(tan™1x)

. -1 X _1a - a
= sin (S‘” ﬁ) [aS tan= = sin W]
_ X
T V1tx2

Hence, the option (D) is correct.

16. sin"1(1 — x) — 2sin"1x = g then x is equal to

(A) 0,

1

(B) 1' .

2
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17.

(C) 0

(D)5

Solution:
Given that sin (1 — x) — 2sin”1x = g
Let x = siny, hence y = sin"1x

T

~sin”i(1— siny) — 2y = >
T

= sin"1(1 —siny) = ol 2y

=>1- siny=sin(§+2y)

= 1— siny = cos 2y

= 1— siny =1— 2sin?y [as cos 2y =1 — 2sin®y]
= 2sin?y —siny = 0

=>2x2—x=0[asx =siny]

=>x2x—-1)=0

:x=0wx=%
But x # % as it does not satisfy the given equation.

~ x = 0 is the solution of the given equation.

Hence, the option (C) is correct.

Yy

The value of tan™2 (5) —tan™? i%y is equal to
(A5
(B)%
©7
(D) —=
28
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Solution:
X X—y
tan™! (—) —tan™?!
y Xty
[ X _X—V
- - _ _1{ x-
= tan™! [ 225 | [astan ' x —tan™!y = tan 1( y)
1+;Xm 1+xy

-1 y(x+y)
y(x+y)+x(x—y)
y(x+y)

[+ xy —xy +y?
= tan™?
xy +y?+x%—xy

= tan

r x(x+y)-y(x—y) ]

2 2

x“+y

= tan‘l —_
LCZ + yzl

=tan 11==2
4

Hence, the option (C) is correct.
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