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EXERCISE 4.1

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

1. Find the principal value of the following:

(i) Sm_li—\/g]'
(ii) sin~! (E‘UH_EII
(i) sin—li‘f;\/_;]
(1v) Hin_l[fjiljl

S ¥y
(v) sin~!(cos lel

(vi) sin~!(tan %]

Solution: B
—' 3
(i) Let sin~ ! [TJ] =y
—v'3
Then siny = [T{]
= — Hll’ll[g]l
= SIH(—EII

We know that the principal value of sin™'is [

T

And — smﬁ = sm[?]

Therefore principal value ofsin™*(

—

[ =
|
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2T
(ii) Let sin ! (cos ?] =y
2T
Then siny = cm;[?l]l
I s
= —hll’l(zl_ + 5]
= —sm[g]
We know that the principal value of sin~!is [_2” %}
T 2T
And — sin(—) = ms[?]
2T —T
Therefore principal value of sin™ ! (cos ?I]l is ﬁl

(iii) Given functions can be written as

- M'E—]_ — ‘H'E 1
5111 — = 5ln —_——
242 24/ 2 242

Taking 1/v2 as common from the above equation we get,
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By substituting the values,

Wl A

T
4

Taking LCM and cross multiplying we get,

(iv) The given question can be written as

. 1 (V3+1 . _1{ V3 1
sml( _)=51n1(—_+—_)
2y2 2y2 2y 2
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Taking 1/v2 as common from the above equation we get

On simplifying we get,

o (V3Y
= sm (?3) + sin (\%)

By substituting the corresponding values we get

_T[+T[
3 4
_?11:
12
(v) Let
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T ( 31'[)
sin~-{cos—) =y
4
Then above equation can be written as

siny = cos—= = sin( 3“) = —sin(®)
y 4 4 4

!

We know that the principal value of sin™ g [ 2 2]

Therefore above equation becomes,

M

sin~t (cus—) —
Therefore the principal value of 4705 4

(vi) Let

sin—! (tan 5—“)
Y= 4

Therefore above equation can be written as

S'my=(tanz_ﬂ) = tan(ﬂ: + E) = tanf =1= sinG)

We know that the principal value of sin™ i [_
. T 3T
Sin (E) = fan :

Sm

-1
. sin (tan —) —
Therefore the principal value of 4/ is2,

2. Find the value of each of the following:

. 11 . 11
sin~! = — 2sin 1—3

(i) : '
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(i) sin~! {cos (Sin‘1 "'E:)}

Solution:
(i) The given question can be written as,

. 11 . 1 1
sin~'=—2sin =
2 V2

|
[#]
E.

A

I

I
¥
=

L

o

1]
>
1l

On simplifying, we get
= sin™*= —sin"*(1
y s ()

By substituting the corresponding values, we get

ol =
|
pal =

w| =

(ii) Given question can be written as
We know that (sin‘1 V—;) =n/3

- (o Q)

Now substituting the values we get,

1
— i _1 Se—
sin { > }

Tt
6
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EXERCISE 4.2 PAGE NO: 4.10

1. Find the domain of definition of f(x) = cos * (x? —4)

Solution:

Given f(x) = cos " (x? —4)

We know that domain of cos™ (x? — 4) lies in the interval [-1, 1]
Therefore, we can write as

-1<x*-4<1

4-1<x’°<1+4

3<x*<5

W 3<x<H/5

-V5<x<-v3andv3<x<vV5

Therefore domain of cos™ (x> —4) is [- V5, - V3] U [V3, V5]

2. Find the domain of f(x) = cos™ 2x + sin? x.

Solution:

Given that f(x) = cos™ 2x + sin'! x.

Now we have to find the domain of f(x),

We know that domain of cos™? x lies in the interval [-1, 1]
Also know that domain of sin! x lies in the interval [-1, 1]
Therefore, the domain of cos™ (2x) lies in the interval [-1, 1]
Hence we can write as,

-1<2x<1

-HhE<Xx<V

Hence, domain of cos?(2x) + sin'!x lies in the interval [- ¥, %]
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EXERCISE 4.3 PAGE NO: 4.14

1. Find the principal value of each of the following:
(i) tan (1/v3)

(ii) tan (-1/v3)

(iii) tan™ (cos (1t/2))

(iv) tan (2 cos (2r/3))

Solution:

(i) Given tan (1/v3)

We know that for any x € R, tan represents an angle in (-1/2, 1/2) whose tangent is x.
So, tan (1/v3) = an angle in (-1i/2, /2) whose tangent is (1/v3)

But we know that the value is equal to /6

Therefore tan (1/v3) = /6

Hence the principal value of tan (1/v3) =1t/6

(ii) Given tan (-1/v3)

We know that for any x € R, tan represents an angle in (-1t/2, /2) whose tangent is x.
So, tan! (-1/v3) = an angle in (-t/2, /2) whose tangent is (1/V3)

But we know that the value is equal to -1t/6

Therefore tan (-1/v3) = -ni/6

Hence the principal value of tan™? (-1/v3) = - /6

(iii) Given that tan™ (cos (1t/2))

But we know that cos (r/2) =0

We know that for any x € R, tan represents an angle in (-1/2, /2) whose tangent is x.
Therefore tan? (0) =0

Hence the principal value of tan (cos (1t/2) is 0.

(iv) Given that tan™ (2 cos (21/3))

But we know that cos /3 =1/2

So, cos (2m/3) =-1/2

Therefore tan™ (2 cos (21/3)) = tan™ (2 x - %)

=tan’(-1)

=-1/4

Hence, the principal value of tan? (2 cos (21t/3)) is - /4
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EXERCISE 4.4 PAGE NO: 4.18

1. Find the principal value of each of the following:
(i) sect (-v2)

(ii) sec? (2)

(i) sec (2 sin (31t/4))

(iv) sec? (2 tan (31t/4))

Solution:

(i) Given sec (-v2)

Now lety =sec? (-v2)

Secy=-V2

We know that sec /4 = V2

Therefore, -sec (1t/4) = -V2

= sec (m - t/4)

= sec (3m/4)

Thus the range of principal value of sec! is [0, it] — {r/2}
And sec (3rt/4) =-V2

Hence the principal value of sec? (-V2) is 3rt/4

(ii) Given sec™ (2)

Lety =sec™ (2)

Secy=2

=Sec/3

Therefore the range of principal value of sec is [0, 1] — {r/2} and sec /3 = 2
Thus the principal value of sec™ (2) is /3

(iii) Given sec? (2 sin (31t/4))

But we know that sin (3rt/4) = 1/v2

Therefore 2 sin (31/4) =2 x 1/v2

2 sin (3mt/4) = V2

Therefore by substituting above values in sec? (2 sin (31/4)), we get
Sect(v2)

Let Sec? (v2) =y

Secy=V2

Sec (mt/4) =V2
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Therefore range of principal value of sec is [0, t] — {r/2} and sec (1t/4) = V2
Thus the principal value of sec? (2 sin (31t/4)) is /4.

(iv) Given sec? (2 tan (31t/4))

But we know that tan (3m/4) = -1

Therefore, 2 tan (3n/4) =2 x -1

2 tan (3r/4) = -2

By substituting these values in sec? (2 tan (31/4)), we get

Sec! (-2)

Now lety = Sec™ (-2)
Secy=-2

- sec (m/3) =-2

=sec (m—m/3)

= sec (2m/3)

Therefore the range of principal value of sec™ is [0, ] — {r/2} and sec (2r/3) = -2
Thus, the principal value of sec? (2 tan (3rt/4)) is (2rt/3).
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EXERCISE 4.5 PAGE NO: 4.21

1. Find the principal values of each of the following:
(i) cosec (-v2)

(i) cosec (-2)

(i) cosec™ (2/v3)

(iv) cosec (2 cos (2r/3))

Solution:

(i) Given cosec? (-v2)

Let y = cosec (-v2)

Cosecy=-V2

- Cosecy=V2

- Cosec (m/4) =V2

- Cosec (1t/4) = cosec (-1m/4) [since —cosec B = cosec (-0)]

The range of principal value of cosec™ [-1i/2, /2] — {0} and cosec (-t/4) = - V2
Cosec (-t/4) =-V2

Therefore the principal value of cosec? (-v2) is - /4

(ii) Given cosec® (-2)

Let y = cosec™ (-2)

Cosecy=-2

-Cosecy=2

- Cosec (r/6) =2

- Cosec (r/6) = cosec (-1/6) [since —cosec B = cosec (-0)]

The range of principal value of cosec™ [-1/2, /2] — {0} and cosec (-1t/6) = - 2
Cosec (-t/6) =-2

Therefore the principal value of cosec (-2) is - /6

(iii) Given cosec™ (2/v3)

Let y = cosec? (2/V3)

Cosecy =(2/V3)

Cosec (r/3) = (2/V3)

Therefore range of principal value of cosec™ is [-1t/2, /2] — {0} and cosec (1t/3) = (2/V3)
Thus, the principal value of cosec™ (2/v3) is /3
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(iv) Given cosec™ (2 cos (21/3))

But we know that cos (2r/3) =- %

Therefore 2 cos (2m/3) =2 x-%

2 cos (2n/3)=-1

By substituting these values in cosec (2 cos (2m/3)) we get,
Cosec? (-1)

Let y = cosec? (-1)

-Cosecy=1

- Cosec (m/2) = cosec (-1/2) [since —cosec 6 = cosec (-0)]

The range of principal value of cosec™ [-1/2, /2] — {0} and cosec (-t/2) = -1
Cosec (-/2)=-1

Therefore the principal value of cosec (2 cos (2r/3)) is - /2
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EXERCISE 4.6

1. Find the principal values of each of the following:
(i) cot}(-v3)

(ii) Cot(v3)

(i) cot(-1/v3)

(iv) cot(tan 3rt/4)

Solution:

(i) Given cot(-v3)

Let y = cot}(-v3)

- Cot (/6) = V3

= Cot (m—m/6)

= cot (5m/6)

The range of principal value of cot is (0, 1) and cot (5 /6) =- V3
Thus, the principal value of cot™ (- v3) is 511/6

(ii) Given Cot}(v3)

Let y = cot}(v3)

Cot (rt/6) =V3

The range of principal value of cot?is (0, i) and
Thus, the principal value of cot™? (V3) is /6

(iii) Given cot(-1/v3)

Let y = cot}(-1/v3)

Coty=(-1/V3)

- Cot (1/3) = 1/V3

= Cot (m—m/3)

= cot (2m/3)

The range of principal value of cot™*(0, rt) and cot (2rt/3) = - 1/V3
Therefore the principal value of cot*(-1/v3) is 2rt/3

(iv) Given cot(tan 3m/4)

But we know that tan 3r/4 = -1

By substituting this value in cot™(tan 3r/4) we get
Cot(-1)
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Now, lety = cot}(-1)

Coty=(-1)

-Cot (m/4) =1

= Cot (m —t/4)

= cot (3mt/4)

The range of principal value of cot®(0, i) and cot (3rt/4) = -1
Therefore the principal value of cot™(tan 3m/4) is 3r/4
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EXERCISE 4.7

1. Evaluate each of the following:
(i) sin’}(sin 1t/6)

(i) sinY(sin 7rt/6)

(i) sin"}(sin 5mt/6)

(iv) sin"Y(sin 131t/7)
(v) sin}(sin 171t/8)
(vi) sin"}{(sin - 171t/8)}
(vii) sin}(sin 3)

(viii) sin"}(sin 4)

(ix) sin"Y(sin 12)

(x) sin}(sin 2)

Solution:

(i) Given sin}(sin 1/6)

We know that the value of sin /6 is %

By substituting this value in sin"}(sin 1/6)

We get, sint (1/2)

Now lety =sin? (1/2)

Sin (11/6) = %

The range of principal value of sin}(-t/2, /2) and sin (1/6) = %
Therefore sin}(sin /6) = /6

(ii) Given sin"}(sin 71/6)

But we know that sin 7m/6 =- %

By substituting this in sin"}(sin 71t/6) we get,

Sint (-1/2)

Now lety =sint (-1/2)

-Siny=%

- Sin (/6) = %

- Sin (nt/6) = sin (- /6)

The range of principal value of sin"}(-rt/2, n/2) and sin (- t/6) = - %
Therefore sin}(sin 7r/6) = - /6

(iii) Given sin}(sin 5m/6)
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We know that the value of sin 51t/6 is %

By substituting this value in sin™(sin 5m1/6)

We get, sint (1/2)

Now lety =sin? (1/2)

Sin (t/6) =%

The range of principal value of sin"}(-r/2, /2) and sin (/6) = %
Therefore sin™}(sin 51/6) = /6

(iv) Given sin}(sin 131t/7)

Given question can be written as sin (2t —m/7)

Sin (2t —m/7) can be written as sin (-1t/7) [since sin (2t — 0) = sin (-0)]
By substituting these values in sin"}(sin 131/7) we get sin’}(sin - t/7)
As sin'}(sin x) = x with x € [-1t/2, /2]

Therefore sin}(sin 13n/7) = - /7

(v) Given sin'}(sin 1711/8)

Given question can be written as sin (2 + 1t/8)

Sin (2 + 1/8) can be written as sin (1t/8)

By substituting these values in sin}(sin 171/8) we get sin}(sin 1/8)
As sin'}(sin x) = x with x € [-t/2, /2]

Therefore sin}(sin 171/8) = /8

(vi) Given sin"Y{(sin - 171t/8)}

But we know that —sin 6 = sin (-8)

Therefore (sin -171/8) = - sin 1711/8

- Sin 17m/8 = - sin (2m + m/8) [since sin (2 — 0) = -sin (0)]
It can also be written as — sin (1/8)

— Sin (1t/8) = sin (-1/8) [since — sin B = sin (-0)]

By substituting these values in sin"{(sin - 171/8)} we get,
Sin'(sin - 1t/8)

As sinY(sin x) = x with x € [-1t/2, /2]

Therefore sin}(sin -1/8) = - /8

(vii) Given sin'(sin 3)

We know that sin"}(sin x) = x with x € [-1i/2, /2] which is approximately equal to [-1.57,
1.57]

But here x = 3, which does not lie on the above range,
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Therefore we know that sin (1t — x) = sin (x)
Hence sin (mt—3) =sin (3) alsom—3 € [-1i/2, /2]
SinY(sin3)=mn-3

(viii) Given sin}(sin 4)

We know that sin"(sin x) = x with x € [-1t/2, /2] which is approximately equal to [-1.57,
1.57]

But here x = 4, which does not lie on the above range,

Therefore we know that sin (1t — x) = sin (x)

Hence sin (mt—4) =sin (4) alsom -4 € [-n/2, /2]

Sin(sin4) = -4

(ix) Given sin}(sin 12)

We know that sin"(sin x) = x with x € [-1t/2, /2] which is approximately equal to [-1.57,
1.57]

But here x = 12, which does not lie on the above range,

Therefore we know that sin (2nm — x) = sin (-x)

Hence sin (2nmt—12) =sin (-12)

Heren=2also 12 —4n € [-n/2, /2]

SinY(sin 12) =12 - 4n

(x) Given sin’}(sin 2)

We know that sin"}(sin x) = x with x € [-1/2, /2] which is approximately equal to [-1.57,
1.57]

But here x = 2, which does not lie on the above range,

Therefore we know that sin (1t — x) = sin (x)

Hence sin (m—2) =sin (2) alson -2 € [-1i/2, /2]

SinY(sin2)=m-2

2. Evaluate each of the following:
(i) cosH{cos (-rt/4)}

(ii) cos}(cos 5mt/4)

(i) cos™(cos 4m/3)

(iv) cos™?(cos 13m/6)

(v) cos™*(cos 3)

(vi) cos™?(cos 4)

(vii) cos™(cos 5)
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(viii) cos™?(cos 12)

Solution:

(i) Given cos}{cos (-t/4)}

We know that cos (-1/4) = cos (ri/4) [since cos (-8) = cos 0

Also know that cos (rt/4) = 1/v2

By substituting these values in cos™{cos (-1i/4)} we get,

Cos}(1/v2)

Now lety = cos}(1/v2)

Therefore cosy = 1/v2

Hence range of principal value of cos? is [0, t] and cos (r/4) = 1/v2
Therefore cos*{cos (-n/4)} = n/4

(ii) Given cos™(cos 51/4)

But we know that cos (5m/4) = -1/v2

By substituting these values in cos*{cos (51/4)} we get,
Cos(-1/v2)

Now let y = cos?}(-1/v2)

Therefore cosy =-1/v2

- Cos (m/4) = 1/v2

Cos (m-m/4)=-1/V2

Cos (3m/4)=-1/V2

Hence range of principal value of cos is [0, 1] and cos (3rt/4) = -1/V2
Therefore cos*{cos (51/4)} = 3r/4

(iii) Given cos*(cos 4m/3)

But we know that cos (4mt/3) =-1/2

By substituting these values in cos™{cos (41/3)} we get,
Cos*(-1/2)

Now lety = cos}(-1/2)

Therefore cosy=-1/2

- Cos (mt/3)=1/2

Cos (m-m/3)=-1/2

Cos (2mt/3)=-1/2

Hence range of principal value of cos?is [0, 1] and cos (2rt/3) = -1/2
Therefore cos*{cos (4m/3)} = 2r/3
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(iv) Given cos?(cos 13m/6)

But we know that cos (13m/6) =Vv3/2

By substituting these values in cos™*{cos (1311/6)} we get,
Cos(v3/2)

Now let y = cos*(v3/2)

Therefore cosy =V3/2

Cos (n/6) =V3/2

Hence range of principal value of cos™? is [0, 1] and cos (1/6) = V3/2
Therefore cos*{cos (1311/6)} = t/6

(v) Given cos(cos 3)

We know that cos?(cos8)=0if0<B<m

Therefore by applying this in given question we get,
Cos?*(cos 3)=3,3 €0, n]

(vi) Given cos?(cos 4)

We have cos}(cos x) = x if x € [0, 1] = [0, 3.14]

And here x = 4 which does not lie in the above range.
We know that cos (2 — x) = cos(x)

Thus, cos (2t —4) = cos (4) so 2n—4 belongs in [0, ]
Hence cos™(cos 4) = 2n -4

(vii) Given cos™(cos 5)

We have cos™(cos x) = x if x € [0, ] = [0, 3.14]

And here x = 5 which does not lie in the above range.
We know that cos (2t — x) = cos(x)

Thus, cos (2t —5) = cos (5) so 2n—5 belongs in [0, 1]
Hence cos™}(cos 5) =2n—5

(viii) Given cos?(cos 12)

Cos}(cos x) =x if x € [0, ] = [0, 3.14]

And here x = 12 which does not lie in the above range.
We know cos (2n1t — x) = cos (x)

Cos (2nmt—12) = cos (12)

Here n =2.

Also 4t — 12 belongs in [0, 7]

. cos}cos 12) = 4n— 12
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3. Evaluate each of the following:
(i) tan’}(tan rt/3)

(ii) tan’}(tan 6m/7)

(iii) tan"'(tan 7rt/6)

(iv) tan(tan 91t/4)

(v) tan’(tan 1)

(vi) tan}(tan 2)

(vii) tan}(tan 4)

(viii) tan’}(tan 12)

Solution:

(i) Given tan(tan mt/3)

As tan'(tan x) = x if x e [-1/2, 11/2]

By applying this condition in the given question we get,
Tan(tan /3) =1/3

(ii) Given tan(tan 6m/7)

We know that tan 6m/7 can be written as (mt —m/7)
Tan (m—n/7) =-tan /7

We know that tan'(tan x) = x if x € [-1t/2, 1/2]
Tan(tan 6m/7) =- /7

(iii) Given tan’}(tan 7m/6)

We know that tan 7m/6 = 1/V3

By substituting this value in tan’(tan 71t/6) we get,

Tan (1/v3)

Now let tan (1/v3) =y

Tany=1/V3

Tan (n/6) =1/V3

The range of the principal value of tan't is (-i/2, /2) and tan (rt/6) = 1/V3
Therefore tan(tan 7rt/6) = /6

(iv) Given tan(tan 9m/4)

We know that tan 9mt/4 =1

By substituting this value in tan™(tan 9m/4) we get,
Tant (1)

Now let tan (1) =y
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Tany=1
Tan (m/4) =1

The range of the principal value of tan is (-/2, n/2) and tan (r/4) = 1

Therefore tan}(tan 9n/4) = n/4

(v) Given tan'(tan 1)

But we have tan(tan x) = x if x € [-1t/2, /2]

By substituting this condition in given question
Tan(tan1) =1

(vi) Given tan(tan 2)

As tan'(tan x) = x if x e [-1/2, 11/2]

But here x = 2 which does not belongs to above range
We also have tan (mt—8) = —tan (0)

Therefore tan (6 —mt) = tan (0)

Tan (2 —m) =tan (2)

Now 2 —rtis in the given range
Hencetan?(tan2)=2-mt

(vii) Given tan’(tan 4)

As tan'i(tan x) = x if x € [-Tt/2, 11/2]

But here x = 4 which does not belongs to above range
We also have tan (m—8) = —tan (0)

Therefore tan (6 —mt) = tan (0)

Tan (4 —mt) =tan (4)

Now 4 —rtis in the given range

Hencetan® (tan2)=4—-m

(viii) Given tan(tan 12)

As tan'i(tan x) = x if x e [-11/2, 11/2]

But here x = 12 which does not belongs to above range
We know that tan (2nmt — 08) = —tan (6)

Tan (6 — 2nm) = tan (0)

Heren=2

Tan (12 — 4n) =tan (12)

Now 12 —4mis in the given range

~tan™! (tan 12) = 12 - 4.
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EXERCISE 4.8 PAGE NO: 4.54

1. Evaluate each of the following:
(i) sin (sint 7/25)

(ii) Sin (cos™ 5/13)

(i) Sin (tan™ 24/7)

(iv) Sin (sec 17/8)

(v) Cosec (cos™ 8/17)

(vi) Sec (sin™* 12/13)

(vii) Tan (cos™ 8/17)

(viii) cot (cos™ 3/5)

(ix) Cos (tan 24/7)

Solution:

(i) Given sin (sin 7/25)

Now lety =sin 7/25

Siny =7/25 wherey € [0, /2]

Substituting these values in sin (sin 7/25) we get
Sin (sint 7/25) = 7/25

(ii) Given Sin (cos™ 5/13)

cos " — =Y
Let 13
5 a7
= 13 where <

Now we have to find

. [ 15 J .
sin| cos” — |=siny
13

We know that sin8 + cos’8 =1

By substituting this trigonometric identity we get
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_ sy ==I4l-cos7y

Where

_ sy =,fl-cos™y

Now by substituting cos y value we get

SNy =
=
. 25
smy =, (1-—
- 169
. 144
smy =, {—
= 169

=

: 12 sin| cos™ 5‘_—12
S””':E% 3) 1713

(iii) Given Sin (tan'! 24/7)

-
tan ! %4 =y
Let
2
tany =— ye
= Where

Now we have to find

RD Sharma Solutions for Class 12 Maths Chapter 4
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",

. [ 124 J .
sin| tan” — | =siny
We know that 1 + cot?0 = cosec?0
= 1+ cot’y = cosec?y

Now substituting this trigonometric identity we get,

-

1—[})’—} = Ccosec’y
L 24

9 1
576 sin’y

=

On rearranging we get,

. 2 576
Sin"y = —
= 625
.24 a7
= 25 Where| ==
. [ 24 J 24
S| tan - — ‘)_
= / AS

(iv) Given Sin (sec 17/8)

417
S8C T —=Y%
Let 8
17 o
Se_c}r:_ }E|:0.:I
= 8 Where <

Mow we have find

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 4

m BYJ U'S Inverse Trigonometric Functions

The Learning App

. 17y
sm[ sec IEJ =smy

1
secy

COSY =
We know that,

3
05 Er" — -
= 17

. 1 2 = |:0. I
Now, "1 = NETE Y yhere J

By substituting, cos y value we get,

| A

11?]_15

17

sin[ sec  —
_ 8

(v) Given Cosec (cos™ 8/17)
Let cos}(8/17) =y
cosy =38/17 wherey € [0, /2]
Now, we have to find
Cosec (cos™ 8/17) = cosec y
We know that,
sin?B+cos?2B0=1
sin?8 =V (1 -cos? 9)
So,
siny =V (1--cos?y)

=V (1-(8/17)?)

=V (1-64/289)
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=V (289 — 64/289)
=V (225/289)

=15/17
Hence,

Cosecy=1/siny=1/(15/17)=17/15

Therefore,

Cosec (cos™* 8/17) =17/15

(vi) Given Sec (sint 12/13)

- T
sin1 12 y yE [0-; |
Let 13 where <
) 12
SMy =—
—, 1

Now we have to find

o412
SEC[SHI —J =5eCy
13
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We know that sin“B + cos’8 =1

According to this identity cos y can be written as

= COSY =173 Y \where .

Now substituting the value of sin y we get,

2| A

144
cosy =, {1-——
— 169
25
cosy =,]—
= 169
COSY = —
=
1
secy = :
_ COSY
13
Secy = —
==
[ - 12‘} 13
sec| sl — |=—
. 13 5

(vii) Given Tan (cos™ 8/17)

. 8 , ]
Cos I_H:}r T,E|:0:I
Let 17 where =

RD Sharma Solutions for Class 12 Maths Chapter 4
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3
cosy=—
= 17

Now we have to find

4 8
tan| cos — |=tany
17
We know that 1+tan?0 = sec?0

Rearranging and substituting the value of tan y we get,

: \/71 }’E{U- ]
:TEII}'— S5eC ¥V — Where |

We have secy = 1/cos \,'|

2| A

fany =
=
fany =
=
289
tany = -1
5 64
225
tany =
- 64
tany = —
=

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 4

m BYJ U'S Inverse Trigonometric Functions

The Learning App

(viii) Given cot (cos™ 3/5)

43 .
COos 1_:}.' y E|:0. I
Let 5 where |

3
cosy =—
5

o] A

=
Now we have to find
3
cot| cos™ — |=coty
5
We know that 1+tan?0 = sec?8

Rearranging and substituting the value of tan y we get,

) \/71 }fe{(}.
. fany =q/sec” y— Where ]

We have secy = 1/cos y, on substitution we get,

(O |

1 16
_, coty 9
coty =—
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[ 43J 3
cot| co8 — |=—
. 5) 4

(ix) Given Cos (tan 24/7)

424
Let /
24 , T
tany ="— ye {0-; |
= ! Where =

Now we have to find,

[ 124 J )
cos| tan~ — | =cosy

We know that 1+tan?@ = sec?8

l+tan" vy =sec” y

=
On rearranging and substituting the value of sec y we get,
e
Y FE{&;]
_, Secy = +tan~ y Where 2 ]
secy =
=
625
secy =, (—
—s 49
25
SeC }" — T
N
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1
COSY =
- SeCy
COSy = —
= 25

24

Cos [ tan —
.
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EXERCISE 4.9 PAGE NO: 4.58
1. Evaluate:

(i) Cos {sin* (-7/25)}

(i) Sec {cot™* (-5/12)}

(iii) Cot {sec (-13/5)}

Solution:
(i) Given Cos {sin’* (-7/25)}

o 7 T |

sin 1{——}2}; XE[——.O‘
’)5 3
Let = Where =

SINX =——
. 25

Now we have to find

|
CDS|:SIH [——J JZCDSX
25

We know that sin®x + cos’x = 1
On rearranging and substituting we get,

O

J_sin?x KE{— -
= COSX = V1 —=sIn"X Kjnce |

k| A

49
cosx = J1—
— 625
576
COSX =
s 25
2
COSX = —
— 25
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_af 7Y 24
CDS|:S].I1 [_'}_J]:’)—
. 25)| 25

(ii) Given Sec {cot™ (-5/12)}

cot —— | =X Xe| —. 7
1"!! -
Let - where -
5
COotX =——
= 12

Now we have to find,

<)
sec| cot | —— | |=secX
12

We know that 1 +tan” X =sec” X
On rearranging, we get

1 5
l+———=sec™x
—  cot"x

Substituting these values we get,

R
secXx=— (1+ XE| —.T

7. .. -
= cot” X fince

"
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13
SeCX = ——

(i) Given Cot {sec? (-13/5)}

(%) 27
sec ——— | =X X E P
Let 5 where =

13
SeCX =——

=

Now we have find,

{ _1[ 131 ]
cot| sec ——JIZCDTX
5 -

We know that 1 +tan~"x =sec™ x

On rearranging, we get

—, fanx =—fsec  x—1

Now substitute the value of sec x, we get
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5
COtXx=——
= 12
S 13Y] 5
cot| sec —_ J:__
SJ 12

= .
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EXERCISE 4.10

1. Evaluate:

(i) Cot (sin™* (3/4) + sec (4/3))

(ii) Sin (tan x + tan* 1/x) forx < 0
(i) Sin (tan* x + tan 1/x) for x>0
(iv) Cot (tan' a + cot™ a)

(v) Cos (sec! x + cosec x), |x| 21

Solution:
(i) Given Cot (sin™* (3/4) + sec (4/3))
.13 43 J
cot| s —+cos  —
_ 4 4

= s T
sim X + COs KZ:

By substituting these values in given question, we get

i
cot —

(ii) Given Sin (tan* x + tan* 1/x) forx < 0

1

sin(tan_ x+(cot™'x —m

https://byjus.com
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J [ Tan_l B+ cot_l B = ;J

s

T

sin[——'n:
“

s

On simplifying, we get

. T
sin| ——
2

We know thatsin (-08)=—sin 6

. T
— 5111 —
-

s

—1

(i) Given Sin (tan* x + tan* 1/x) forx >0

) [ tan_l 8= cot_l

1
. _1 _1 —
_ sm(tan X+cot X 0

Again we know that,

4

tan '@ +cot ' O=

| A

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

forx = OJ

Now by substituting above identity in given question we get,

. T
511 —

(iv) Given Cot (tan a + cot? a)
We know that,

4

tan '@ <cot ' O=

| A
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Now by substituting above identity in given question we get,

-
cot[—J
_ 2

=0

(v) Given Cos (sec x + cosectx), |x| =1

We know that

1
sec_l b= cos_l —
B

Again we have

_ o1
cosec 18:5111 16

By substituting these values in given question we get,

,

41 .41
COS| COS —+sln  —
_ X X

We know that from the identities,

.= -1 T
sim B+cos B=—
A

"

Now by substituting we get,

T
Cos—

2. If cos™ x + cos? y = /4, find the value of sin x + sin y.

Solution:
Given costx + costy=m/4
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We know that

Ll

sin@+cos @ =

o | A

Now substituting above identity in given question we get,

T A | ‘ T | \ T

——5m X [+ ——51 V| =—

2 2 ] 4
=

Adding and simplifying we get,

. 1 s T
T—isu X-+-s51u V| =—
— 4

On rearranging,

1 T

sinT'x +sin'y = —
=

1

ST X +sin” y=—

=

3.If sintx +sinly=n/3 and cos™ x - cos? y = /6, find the values of x and y.

Solution:
Givensintx +sinty=m/3 ... Equation (i)
And costx-costy=m/6..... Equation (ii)

Subtracting Equation (ii) from Equation (i), we get

. _ . _ T T
(s1n 'x —cos lx)—(sm l}f—cos 1}?):5—6

=

We know that,

Ll

sin"@+cos =

a2 | A
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By substituting above identity, we get

. _ T) =
(s 'x —cos IX)—[—J:—
2 6

=3

Replacing sin™ x by /2 — cos™ x and rearranging we get,

T 1 1 T

——C05s X |—C08 X =——

2 3
=

s

Now by adding,

1 S

~C0s8 X = —

= 6
-1 5w
cos " X=—
= 12

We know that Cos (A + B) = Cos A. Cos B —Sin A. 5in B, substituting this we get,

T i . T . T
X=C05—.CO5— —5111—.5111 —
= 4 6 4 6

5

-~y
"

L]

ﬁn'*
b | —

U
ﬁ_'—‘
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B
TN

. -1 . . .
Now, putting the value of €05 X in equation (i)

S 1 T
— —CO0s ¥V =—
1’)
=} "
-1 T
Cos "y =—
= 4

x——ﬁ_l y=
= E‘JE ﬂmd' \E

4. If cot (cos?3/5 + sin'! x) = 0, find the value of x.

Solution:

Given cot (cos3/5+sintx) =0

On rearranging we get,

(cos*3/5 +sin x) = cot (0)

(Cos*3/5 +sintx) =mn/2

We know that cos™* x + sint x =1/2

Then sint x =1/2 - cos™*x

Substituting the above in (cos?3/5 + sin! x) = /2 we get,
(Cost3/5+m/2-costx)=m/2

Now on rearranging we get,
(Cos'3/5-costx)=m/2-1/2
(Cos'3/5-costx)=0

Therefore Cos™*3/5 = cos™ x

On comparing the above equation we get,
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x=3/5
5. If (sin”? x)? + (cos™ x)? = 17 n?/36, find x.

Solution:

Given (sin x)? + (cos™ x)? = 17 ®/36

We know that cos*x +sint x = /2

Then cos™ x =1/2 - sint x

Substituting this in (sin™ x)? + (cos™ x)? = 17 n%/36 we get
(sint x)? + (/2 - sin'x)? = 17 ?/36

Lety =sint x

y> +((n/2) —y)* = 17 °/36

y> + /4 —y* =2y ((n/2) —y) = 17 ?/36
m?/4—-ny +2y*=171%/36

On rearranging and simplifying, we get
2y?-my+2/9m®=0

18y?-9ny+2m?=0
18y?-12ny+3ny+2m?=0

6y (3y-2m) +m(3y-2m) =0

Now, (3y-2nt)=0and (6y + m) =0
Thereforey=2n/3andy=-mn/6

Now substitutingy =-1/6 iny = sin’! x we get
sinlx=-m/6

X = sin (- t/6)

x=-1/2

Now substituting y = -2mt/3 in y = sin’t x we get
X = sin (2m/3)

Xx=V3/2

Now substituting x = V3/2 in (sin x)? + (cos™ x)? = 17 ©?/36 we get,
=1n/3 +1/6

= 1t/2 which is not equal to 17 ?/36

So we have to neglect this root.

Now substituting x =-1/2 in (sin™? x)? + (cos ™ x)? = 17 ?/36 we get,
=1?/36 + 4 ?/9

=17 /36

Hence x =-1/2.
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EXERCISE 4.11 PAGE NO: 4.82

1. Prove the following results:

(i) Tan? (1/7) + tan (1/13) = tan* (2/9)

(i) Sin’t (12/13) + cos™ (4/5) + tan (63/16) = n
(iii) tan'* (1/4) + tan* (2/9) = Sin'! (1/ V5)

Solution:
(i) Given Tan (1/7) + tan! (1/13) =tant (2/9)
Consider LHS
1,1 -171
tan (?) + tan (13)

We know that, Formula

X+y
1—xy

1 1

tan'x+tan 'y = tan”

According to the formula, we can write as

1 1
tan™! (—L*B—_+ )
1 1
B 1—=x—

7T 13
13+7
-1
tan (ﬁ-ﬁ)
= =5
_ 20
tan 1(—)
= =]
_ 2
tan—! (—)
= 9

= RHS
Hence, proved.

(ii) Given Sin* (12/13) + cos™ (4/5) + tan! (63/16) = 1t
Consider LHS
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N 12+ ‘14+t _,,63
sin {13) cos™ -+ tan (16

We know that, Formula

sin~!x = tan™?! (L)
V1 —x2
) (\#1 — XE)
X

cos ix = tan”

Now, by substituting the formula we get,

2
. 0
tan™ 1| —2— |+ tan~1| 1L

-1 E
e + tan {16)
1-5)

ol e

-112 -1.3 -1.83
_tan {5)+tan (4)+tan {16)

Again we know that,

tan'x+tan 'y =m+tan”

Again by substituting, we get

1z 3
+—

— = _q .63
=TII + tan 1{1—_1?‘:@) + tan I{E)

-1c_83 -1(82
_T+tan™( 15) + tan (16)
We know that,

tan~}(—x) = —tan~1x
—tan-1¢ 82 -1.63
_m—tan ( 16) + tan (15)

=N
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12 4 63

SO, 5

Hence, proved.

(iii) Given tan™ (1/4) + tan* (2/9) = Sin! (1/ V5)

tan‘l(lj + tan‘l(z)
4 9
We know that,
X+y
1—xy

By substituting this formula we get,

1

tan'x+tan 'y =m+tan”

1,2

1 2

__x_

= 4 9
17
—1 3&
tan %_F;L

= 36

1
tanf = —
Now let, 2

sinf = —
Therefore, V5

B = sin~!

S0, V5

in~!'(—=) +cos” =+ tan" (=) =
sin (13) cos an (16 T

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

2 RD Sharma Solutions for Class 12 Maths Chapter 4
m BYJ U S Inverse Trigonometric Functions
The Learning App

-1y _ el =
- tan (E) = sin {:-,-E) = RHS

1 2 1
tan™'(>) + tan~'(2) =sin"'(—=
an (4) an (9) sin (ﬁj

Hence, Proved.

2. Find the value of tan™ (x/y) — tan™ {(x-y)/(x + y)}

Solution:
Given tan (x/y) — tan* {(x-y)/(x + y)}

We know that,

tan~'x —tan"'y = tan™!

1+xy

Now by substituting the formula, we get

1 E_ G:—:;)
tan %|
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EXERCISE 4.12

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

1. Evaluate: Cos (sin 1 3/5 + sin? 5/13)

Solution:

Given Cos (sin 1 3/5 +sint 5/13)

We know that,

sin"'x+sin "ty = sin! lxﬂ“l —yZ+yfl— XEJ

By substituting this formula we get,

EDS(SIII [ '1— —
13

. 3 12 5
ms(sm 12w =4 —x
5 13 13

Cas\| s1n -
= 63

Again, we know that

sin"!x = cos™ty1 —x2

Now substituting, we get

2
34 56
= COS (cos 111-— (—)
65

)

)

= cos (cos‘lj(g)z) = cos (cos'l(g))

33
= 65

. _1 3 . _1
Hence, cos| sin § + sin

5) 33
13

65
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EXERCISE 4.13 PAGE NO: 4.92

1. If cos™ (x/2) + cos™ (y/3) = a, then prove that 9x? — 12xy cos a + 4y? = 36 sin’ a

Solution:
Given cos™ (x/2) + cos™ (y/3) = a
We know that,

cos™'x +cos ly= cos™?! [:{y— J1-— x2,/1— yﬁ]

Now by substituting, we get

et 1= -] - «

J=EDSU

[ﬂ _ Vad % NEm
= & 2

Xy —V4—x2 x,/9—y?=6cosa

_ Xy —6cosa=y4—x2,/9 —y?

On squaring both the sides we get

o (xy = 6cosa)? = (4-x)(9-y?)

_, X%y + 36cos?a— 12xycos @ = 36 — 9x* — 4y? + x°y*

_, 9x* + 4y® — 36 + 36c0s%q — 12xycosa = 0
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_, 9x* + 4y? — 12xycosa — 36(1 — cos®a) = 0
_, 9%* + 4y? — 12xy cosa — 36sin“a= 0
_ 9%* + 4y? — 12xycosa = 36sin”a

Hence, proved.

2. Solve the equation: cos™ (a/x) — cos™ (b/x) = cos (1/b) - cos™ (1/a)

Solution:
Given cos™ (a/x) — cos™ (b/x) = cos? (1/b) - cos™? (1/a)
cos 12 tcos ! L= cos™1 2 4+ cos1 2
== X a b

We know that,

cos 'x+cos 'y = cos™! [X}’— J1—-x2/1- yz]
By substituting this formula we get,
cost[t= [1= () 1= (@) | = eos[t- [1- @) 1= O]

=

a 2 2 2 2
O - - - -0 -0
OO NSO RO
Squaring on both the sides, we get

(1-0)0-0)-(-0)0-0)

=
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=000 - -0 -0+
-0 -0-0

On simplifying, we get

= (b?—2a?) a?b? = x3(b? - a?)

— x2 = a%h?

=x=ab
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EXERCISE 4.14 PAGE NO: 4.115
1. Evaluate the following:

(i) tan {2 tan* (1/5) - n/4}

(ii) Tan {1/2 sin! (3/4)}

(i) Sin {1/2 cos™ (4/5)}

(iv) Sin (2 tan "1 2/3) + cos (tan* v3)

Solution:
(i) Given tan {2 tan* (1/5) — i/4}

We know that,

2tan"(x) = tan~{(

2X .
l_xz),lflxl <1

T
— can be written as tan™ (1
And 4 (1)

Now substituting these values we get,

2 %=
tan {tan‘l(ﬂ) —tan"'1

Z5
_tan {tan‘l(l—“:;) —tan™! 1}
Again we know that,

X —
tan~'x —tan'y = tan™?! Y
1+ xy

Now substituting this formula, we get

I
—1r12
tan {tan [:1+i)

12
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-1 —_7"}
_tan {tan (”)

(ii) Given tan {1/2 sin™ (3/4)}

1. _43
—sinTis =t
let 2 4

Therefore,

. 1 3
sin™!> = 2t
= 4

. 3
sin2t = -
= 4

Now, by Pythagoras theorem, we have

. 3 perpendicular
sin2t= - = —————
— 4 hypotenuse
cos2t — y 4% —37 _ Base
= 4 hypotenuse
V7
cos2t= —
— 4

By considering, given question

; [1 . _13}
anj-sin™ " —
2 4

_tan(t)

RD Sharma Solutions for Class 12 Maths Chapter 4
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We know that,

Now by rationalizing the denominator, we get

4—7)(E-7)
— 4+ \.?] (4— 1..'?]

Hence

. [1 , _13} 4 —+/7
arl 2SlI‘l 4 3

(iii) Given sin {1/2 cos™ (4/5)}
We know that

cos ix = 2sin™? (i '?)
https://byjus.com
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Now by substituting this formula we get,

] 1 2 ] —
sin| —2sin
2

sin (sin'l (i i))
_ 25

sin (sin‘l (i é))
= '\.'10

As we know that

1

sin(sin"'x) = xasne [—1, 1]

+—

= "ql]-

=]

/1 . 4 1
sin (—cus —) =+ —
Hence, 2 5

(iv) Given Sin (2 tan 1 2/3) + cos (tan v3)
We know that

o1
sin (
14x2

= )= 2tan~1(x)

-1 1 -1
Cos =1tan X
(=) =0,

Now by substituting these formulae we get,

2
. . 1 ] 2%= _ 1
sin| sin™ | —2 -I-CDS(IZOS 1( _))
1+E v 1+3
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_sin(sin (£5)) + cos (cos™(5))

12 1
=4 =
= 13 2

37
= 26

Hence,

sin (2 tan‘l(g)) +cos(tan™1v/3) = %

2. Prove the following results:

(i) 2 sin'* (3/5) = tan' (24/7)

(ii) tan % + tan'* (2/9) = % cos™ (3/5) = % sin (4/5)
(iii) tan'* (2/3) = % tan (12/5)

(iv) tan (1/7) + 2tan' (1/3) = /4

(v) sin (4/5) + 2tan (1/3) = /2

(vi) 2 sint (3/5) —tan (17/31) = nt/4

(vii) 2 tan? (1/5) + tan* (1/8) = tan (4/7)
(viii) 2 tan* (3/4) - tan' (17/31) = /4

(ix) 2tan? (1/2) + tan (1/7) =tan* (31/17)
(x) 4 tan’}(1/5) - tan'}(1/239) = n/4

Solution:
(i) Given 2 sin’? (3/5) = tan™ (24/7)

Consider LHS

1

oo

2s5in~

We know that

o1 -1
sin™'(x) = tan™*( )
V1 —x2

Now by substituting the above formula we get,
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2
2 % tan‘l{—ﬁ,—T)

[1—=
— \jl 25

2
2 x tan™*($)

= 3>
_2X tan‘l{z)

Again we know that

2X
2tan"(x) = tan™%( —x?) Jf x| < 1

1

Therefore,

2x—
tan~'(—%)
- 11

=3
tan™' (%)

= 1la
_tan‘l(?)
= RH%
3 24
2sin"!— = tan (—
) ( 7 )

So,
Hence, proved.

(ii) Given tan % + tan™ (2/9) = % cos (3/5) = ¥ sin (4/5)
Consider LHS

:tan‘l(i) + tan‘l(éj

We know that

https://byjus.com
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X+y
1—xy

tan'x+tan 'y = tan™?!

Now by substituting this formula, we get

1,2
tan~?! (JT‘?—Z)
_ 1=
9_+S
tan™?! (E%EE)
= 36
-1 E
_tan”* ()
-1 E
_tan (E)
Multiplying and dividing by 2

_3{zan ()

Again we know that

1 —x?
2tan 'x = cos~?
1+ x2

= RHS

. ‘11—|—t 42 1 _1(3)
- an {4) an {9)—2035 5

!
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Now,

_3eos™(3)

We know that,

_cos 'x = sin~ty1 —x2

By substituting this, we get

1 . _ =
~sin™?! ’1——
=E 25
1 . _ 16
~sin™?! ’—
=E 25

1. _14
“sin~i-
= 5

= RHS

tan‘l(l) + tan‘l{E) = 1ms‘l (E) = lsin‘lE
4 9 2 5/ 2 5

50,
Hence, proved.

(i) Given tan™ (2/3) = % tan (12/5)
Consider LHS

:tan‘l{gj

Now, Multiplying and dividing by 2, we get

HE O]

We know that

https://byjus.com
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2x
2tan 'x = tan~? ( )
1—x2

By substituting the above formula we get

A _1(12)
an {3)— 5 tan z

!

Hence, proved.

(iv) Given tan? (1/7) + 2 tan* (1/3) = /4
Consider LHS

_ tan‘l{éj + Etall_lﬁgj

We know that,

2%
2tan 'x = tan? ( )
1—x2

By substituting the above formula we get,

1
2w —

tan‘l($) + tan‘l(l—iij
= 5
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2
tan‘l(éj +tan"*(2)

= 9
_ tan‘l(gj + tan‘l{:ij

Again we know that

X+y
1—xy

1

tan"'x+tan 'y = tan”
1 3
-1 -t
tan (—%—3)
1—x=
= T 4
E
-1
tan (%)
= e

_tan~1(1)

e

= RHS

fan(2) + 2tan*(0) = ~
dall — a1l -] = —
So 7 3 4

!

Hence, proved.

(v) Given sin (4/5) + 2 tan* (1/3) = /2
Consider LHS

~ 5111‘1(3) + Etall_l{:gj

We know that,

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

[BYJu's

The Learning App

X
sin~(x) = tan {(———)
1—x2

2x
2tan 'x = tan~! ( )

And, 1—x2

Now by substituting the formula we get,

s gock
tan !(——=—) + tan"1(—3)
118 1—=

— \ T zs
4 2
tan‘l{—lﬁ,?—) +tan™*(3)
— \ 25 o

_ tan‘l{gj + tan‘l{z)

We know that,

X+y
1—xy

1

tan'x+tan "ty = tan”
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4 1 s
in~'(z) +2tan"i(3) = >
sin (5) an (3) >

!

Hence Proved

(vi) Given 2 sin (3/5) —tan? (17/31) = /4
Consider LHS

in~1(3) — tan~1(X
_2sin (5) tan {31)
We know that

X
sin™(x) = tan~}{(———)
1—x?

According to the formula we have,

3
o T G, U
= 2tan( {—9) tan (31)

NV 2s

3
_ 10 5\ _tan-1(¥
= 26N E) tan (31)

\ 25

= 1Py tan-1
2tan (4) tan (31)

Again we know that,

2tan"'x = tan™? ( % )
1—x2

By substituting this formula, we get

3
2x2
= tan‘l(l—i*) - tan‘l(;—:)
16
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3
tan™' (%) — tan‘l{gj

= 1a

“12Y _ tan~1(Y
_tan {:) tan {31)
Again we have,

1

tan'x —tan"ly = tan”

24 17
tan™! (—%ﬂ‘h)
1+—x—
= 7T 31

T44—119
-1
tan (H%iﬁ)

217

= 625

_tan"(1)
I

=4 = RHS

25111‘1(3] tan‘l(l? _ I
So, 5 317 4

Hence the proof.

(vii) Given 2 tan (1/5) + tan (1/8) = tan! (4/7)
Consider LHS

_2 tan‘l{ij + tan‘l{g)

We know that

https://byjus.com
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2%
2tan 'x = tan™! ( )
1—x2

Now by substituting the formula we get,
Exi 1i
tan~'(—)+ tan~1(=)
= 1—5 8
2

tan~1(&) + tan~1(:
24 g

= 25
-1032 -11
_tan (12) + tan {9)

Again from the formula we have,

X+y
1—xy

1 1

tan~'x +tan 'y = tan~

= RHS

Etan‘l{:l) + tan‘l(lj = t311‘1(4)
So, 5 8 7

Hence, proved.
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(viii) Given 2 tan™ (3/4) - tan (17/31) = /4

Consider LHS
—13y g -1,17
_ 2tan (4) tan {31)

We know that,

2x
2tan 'x = tan~? ( )
1—x2

Now by substituting the formula we get,

3
2x— 17
=178y —1r2°
=tan {1_%) tan (31)

102, 16y o -1.17
_tan {Ex ?) tan {31)
128 12

_tan (:) tan (31)

We know that,

1

tan~'x —tan 'y = tan~

Again by substituting the formula we get,
28 17
tan~! (—%ﬂﬁ)
1+—x—
= 7 31

Ta44—119
-1
tan (ﬁ%ﬁ)

17

tan—! (EE)

625
_tan"1(1)
I
=4
= RHS
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Ztan‘l(gj tan‘l(l? _I
So, 4 317 4

Hence, proved.

RD Sharma Solutions for Class 12 Maths Chapter 4
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(ix) Given 2 tan? (1/2) + tan! (1/7) = tan? (31/17)

Consider LHS

_2 tan‘l{i) + tan‘l{gj

We know that,

2X
2tan 'x = tan~?! ( )
1—x2

Now by substituting the formula we get,

1

23—
tan‘l{l—_ij + tan‘l{éj

= 4

2
tan™'(%) + tan‘l(éj

= &
_ tan‘l(gj + tan‘I{%)

Again by using the formula, we can write as

X+y
1—xy

tan'x +tan 'y = tan!
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21
-1 -

tan (%)
= 71

= RHS

2tan1(2) + tan () = tan~tCa)
SD’ dall 2 dll 7 = T[4l 17

Hence, proved.

(x) Given 4 tan}(1/5) - tan'}(1/239) = /4
Consider LHS

1l -1t
_ 4tan {5) tan {239)

We know that,

4x — 4x°
4tan~'x = tan~? ( )

1—6x%+x*

Now by substituting the formula, we get
axd-a(2) 3
tan~! (% —tan"}(—
R WD =
1,120, -1 b
_tan {119) tan {239)

Again we know that,

1

tan'x —tan"ly = tan”

J.Zl]_ 1
tan~! | 2435223
1——x—
= 119 Z39
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—1 {120%239-119
tan P
= 119x239+120

28561
tan™?! ( )
28561

_tan"(1)

Hence, proved.

3. If sin! (2a/1 + a%) — cos}(1 — b%/1 + b?) = tan'}(2x/1 — x?), then prove that x = (a — b)/

RD Sharma Solutions for Class 12 Maths Chapter 4
Inverse Trigonometric Functions

Given sin™ (2a/1 + a%) — cos (1 — b?/1 + b?) = tan}(2x/1 — x?)

(1+ab)
Solution:
Consider,
. —1 2a _ -1 l—bz _
_sin (L) —cos ==

We know that,

stanx = st (1 25)
an~ ' x = sin
1+ x?

1—x?
2tan~1x = cos‘l( )

1+ x2

2X
2tan 'x = tan~?! ( )
1—x2

Now by applying these formulae in given equation we get,

https://byjus.com


https://byjus.com/?utm_source=pdf-click
https://byjus.com/?utm_source=pdf-click

RD Sharma Solutions for Class 12 Maths Chapter 4

m BYJ U'S Inverse Trigonometric Functions

The Learning App

_2tan"*(a) — 2tan"*(b) = 2tan"(x)
_2(tan"'(a) — tan"*(b)) = 2tan"'(x)
_tan™!(a) —tan~!(b) = tan~'(x)

Again we know that,

X7V
1+ xy

1 1

tan™ x —tan” "y = tan~

Now by substituting this in above equation we get,
tan1 (22) = tan~1(x)
= 1+ab

On comparing we get,

a—h

X =
= 1+ab

Hence, proved.

4. Prove that:
(i) tan’}{(1 — x?)/ 2x)} + cot}{(1 - x3)/ 2x)} = /2
(ii) sin {tan* (1 —x?)/ 2x) +cos* (1 -x3)/ (1 +x?)}=1

Solution:

(i) Given tan’}{(1 — x?)/ 2x)} + cot}{(1 - x?)/ 2x)} = /2
Consider LHS

1 1—3{2

x= _
+cot™ " ——
2x 2x

11—

_tan”
We know that,

1
cot™'x = tan™? (—)
X
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Now by applying the above formula we get,

Lz
tan™! (1—“) + tan™! ( Exz)
= 2x 1-x

Again we know

X+y
1—xy

1

tan~'x+tanly = tan”

By substituting this we get,

e [ ) )
3 (1—(*;:“Jx<f;z)

14x*—oxliax®
-1 2R 1—%2)
tan ( zX(1-x%)—2x(1-X7) )

X 1-%K2)

-1 1+x*+32 3{2)
_ tan (—D

_tan~1(o0)

rta | A

. _11—){2+ t_ll—:n;E
an co
2X 2X

b
2
Hence, proved.

(ii) Given sin {tan (1 —x2)/ 2x) + cos™* (1 - x?)/ (1 + x?)}
Consider LHS

\ _ 1-—x2 _ 1-—x2
5111(tan ~—~ +cos? )
— 2x 1+x2
We know that,
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1 —x7
2tan 'x = cos~?!
1+ x2

Now by applying the formula in above question we get,

- —1 1 -1
sin| tan ?—I—Ztan X

Again, we have

2X
2tan 'x = tan~?! ( )
1—x2

Now by substituting the formula we get,

. _q11-x* — 2x
sin (tan I—+tan 1( Z))
= 2x 1—x

Again we know that,

X+y
1—xy

1

tan~'x+tan"ly = tan”

Now by applying the formula,
L—xz+( zX )
sin| tan™'| 2=t
= == X(L—xz)

1+x*—zxT+ax®
. -1 ZH(1—XZ)
sin (tan ( e — ))
— zx(1—x%)
1+t —zxZ+ax®
sin (tan‘l (M>)
o

_ sin(tan™*(e0))
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. fm
5111 (—)
= 2

-1
= RHS
S0,
1—x? 1—x?
sin™! | tan—? +cos ! =1
2% 1+x2

Hence, proved.

5. If sin (2a/ 1+ a?) + sin! (2b/ 1+ b%) =2 tan! x, prove thatx=(a+ b/ 1-ab)

Solution:
Given sin (2a/ 1+ a?) +sin (2b/ 1+ b?) = 2 tan! x
Consider
.y, 2a R 2b P
sin (1_'_32) sin™" -7 = 2tan (%)

We know that,

4 — 2X
2tan” " x = sin
1+ x?

Now by applying the above formula we get,
_2tan"*(a) + 2tan~*(b) = 2tan"(x)
_2(tan"*(a)+ tan~*(b)) = 2tan"'(x)

_tan"*(a) + tan !(b) = tan"!(x)
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Again we have,

tan'x+tan 'y = tan™?!

RD Sharma Solutions for Class 12 Maths Chapter 4
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X+y
1—xy

Now by substituting, we get

-1 a+b _ -1
_tan {:_1—31:) = tan™"(x)

On comparing we get,

a+b

¥ =
= 1-—ah

Hence, proved.
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