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EXERCISE 4.1 PAGE NO: 4.6

1. Find the principal value of the following:
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We know that the principal value of sin™!is {T
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And — sin(—) = cos(—
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There fore principal value of siu_lit'nsT_) LS -
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(iii) Given functions can be written as

. 1 V34 . 1 (V3 1
sin~? (—_) = sin 1( - _)
2v2 22 2v2

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

(iv) The given question can be written as

= =

e ] v3+1 ey V3 z |

sin 1(—,_) = sin 1(—_ + —_)
22 2v2 22

Taking 1/v2 as common from the above equation we get

—Sin_l(ﬁxi-l'lxi)
X g 2 NE

Taking v3/2 as common, and 1/V2 from the above equation we get,

On simplifying we get,

.\ A
= sin~ (73) + sin (%)

By substituting the corresponding values we get

_T[+T[
K 3 24
_711
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(v) Let
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W 3m
sin™* (cos—~) =y
Then above equation can be written as

. 3n . 3m .. A
siny = cos—- = —sin (T[—T) = —sm(;)

’

m T
: bl JSy =
We know that the principal value of S ~ is [ 2 2]

Therefore above equation becomes,

—sin G) = cos%

sin~! ( cos —) 2
Therefore the principal value of ( 4710s 4
(vi) Let
sin~! (tan 5—“)
y= "
Therefore above equation can be written as
S5n ™ ™ . h1d
Smyz(tanT) = tan(Tr + :) 9 @an_ = 1= sm(;)

M
-1 ——
We know that the principal value of 1! ~ is [ 2 2]

3 i1 5n
Sin (—) = tan;s
2 4

1

———

Sl e 5m
sin~! (tan —) T
4 2.

Therefore the principal value of
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Solution:
(i) The given question can be written as,

=

L | T | P | e i U 1\~

sin™?=— 2sin™* = = sin™!=—sin l(ZX—_ l—(—_) )
2 V2 2 V2 v2

On simplifying, we get

= sin‘li—sin‘l(l)|

By substituting the corresponding values, we get

o=
|
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T
3
(ii) Given question can be written as

. _1V3)\a
(sm 1

We know that 2 ) = cos|(1/3)

- s fos (0

Now substituting the values we get,
= ﬁ
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T
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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<x2-4¢<1

4-1<x*°<1+4

3<x*<5

+V3<x<+/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 | the interval [-1, 1]
Therefore, the domain of cos™ (2x) lies in the interval [-1, 1]
Hence we can write as,

-1<2x<1

-%<x<h

Hence domain cos(2x) + sinx 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)

(i) tan* (-1/v3)

(iii) tan (cos (r/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 (-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 /6

Therefore tan™ (1/v3) =1/6

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

(i) 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, m/2) whose tangent is (1/V3)

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

Therefore tan™ (-1/v3) = -n/6

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

(i) Given that tan™ (cos (1t/2))

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

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

Hence the principal value of tan™ (cos (r/2) is 0.

(iv) Given that tan™ (2 cos (21t/3))

But we know that cos /3 =-1

Therefore tan™ (2 cos (2r/3)) =tan™ (2 x - 1)

= tan}(-1)

=-n/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) sec? (-v2)

(ii) sec* (2)

(iii) sec (2 sin (3n/4))

(iv) sec! (2 tan (3t/4))

Solution:

(i) Given sec™ (-v2)

Now lety =sec? (-v2)

Secy=-V2

We know that sec /4 = V2

Therefore — sec (/4) = V2

= sec (- /4)

= sec (3rt/4)

Thus the range of principal value of sec? is [0, t] — {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

=Secm/3

Therefore the range of principal value of secis [0, ] — {rn/2} and sec /3 = 2
Thus the principal value of sec? (2) is /3

(i) Given sec™ (2 sin (31t/4))

But we know that sin (3r/4) = 1/vV2

Therefore 2 sin (3m/4) =2 x 1/V2

2 sin (3m/4) = V2

Therefore by substituting above values in sec? (2 sin (311/4)), we get
Sect(v2)

Let Sect(v2) =y

Secy=V2

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

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

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

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

2 tan (3m/4) = -2

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

Sec? (-2)

Now lety = Sec™ (-2)
Secy=-2

-sec (m/3) =2

=sec (m—m/3)

=sec (2r/3)

Therefore the range of principal value of secis [0, t] — {r/2} and sec (2rt/3) = -2
Thus the principal value of sec? (2 tan (3r/4)) is (21t/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)

(iii) cosec (2/v3)

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

Solution:

(i) Given cosec (-v2)

Let y = cosec™ (-v2)

Cosecy=-V2

- Cosecy=V2

- Cosec (n/4) = V2

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

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

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

(ii) Given cosec™ (-2)

Let y = cosec™ (-2)

Cosecy =-2

-Cosecy=2

- Cosec (n/6) =2

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

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

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

(i) Given cosec® (2/v3)

Let y = cosec™ (2/v3)

Cosecy =(2/v3)

Cosec (rt/3) = (2/v3)

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

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

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

2 cos (2m/3)=-1

By substituting these values in cosec™ (2 cos (21/3)) we get,
Cosec? (-1)

Let y = cosec™ (-1)

-Cosecy=1

- Cosec (n/2) = cosec (-1t/2) [since —cosec B = cosec (-0)]

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

Therefore the principal value of cosec™ (2 cos (2r/3)) is - /2
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EXERCISE 4.6 PAGE NO: 4.24

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

(ii) Cot}(v3)

(i) cot*(-1/v3)

(iv) cot(tan 3m/4)

Solution:

(i) Given cot*(-v3)

Let y = cot}(-v3)

- Cot (m/6) =V3

= Cot (m —1/6)

= cot (51/6)

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

(ii) Given Cot*(v3)

Let y = cot}(v3)

Cot (r/6) = V3

The range of principal value of cot™ is (0, t) and
Thus, the principal value of cot™ (v3) is /6

(i) Given cot}(-1/v3)

Let y = cot}(-1/v3)

Coty=(-1/Vv3)

- Cot (m/3) = 1/V3

= Cot (- 1/3)

= cot (2m/3)

The range of principal value of cot(0, i) 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 3mt/4 = -1

By substituting this value in cot}(tan 3m/4) we get
Cot(-1)
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Now, let y = cot(-1)

Coty=(-1)

-Cot(/4)=1

= Cot (m —m/4)

= cot (31/4)

The range of principal value of cot?(0, i) and cot (3n/4) =-1
Therefore the principal value of cot™(tan 3rt/4) is 3n/4
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1. Evaluate each of the following:
(i) sin"(sin t/6)

(ii) sin™}(sin 7n/6)

(iii) sinY(sin 5m/6)

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

(viii) sin"(sin 4)

(ix) sin}(sin 12)

(x) sin"}(sin 2)

Solution:

(i) Given sin'}(sin 1t/6)

We know that the value of sin /6 is

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

We get, sin (1/2)

Now lety =sin (1/2)

Sin (rt/6) =%

The range of principal value of sin"}(-nt/2, n/2) and sin (1i/6) = %
Therefore sin’(sin /6) = /6

(i) Given sin}(sin 7mt/6)

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

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

Sint (-1/2)

Now lety =sin™ (-1/2)

-Siny=%

- Sin (/6) =%

- Sin (1t/6) = sin (- /6)

The range of principal value of sin}(-i/2, n/2) and sin (- t/6) =- %
Therefore sin’(sin 7rt/6) = - /6

(iii) Given sin(sin 5m/6)
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We know that the value of sin 511/6 is ¥4

By substituting this value in sin"(sin 11/6)

We get, sin™ (1/2)

Now lety =sin™? (1/2)

Sin (/6) =%

The range of principal value of sin"}(-r/2, n/2) and sin (1/6) = %
Therefore sin’(sin 511/6) = /6

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

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

Sin (2rt—rm/7) can be written as sin (t/7) [since sin (2t — 6) = sin (-0)]
By substituting these values in sin}(sin 131t/7) we get sin’}(sin - 1/7)
As sin}(sin x) = x with x € [-11/2, /2]

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

(v) Given sin}(sin 17m/8)

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

Sin (2t + 11/8) can be written as sin (11/8)

By substituting these values in sin}(sin 1711/8) we get sin’(sin 1/8)
As sinY(sin x) = x with x € [-11/2, /2]

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

(vi) Given sinY{(sin - 171/8)}

But we know that — sin 8 = sin (-6)

Therefore (sin -17m/8) = - sin 171/8

- Sin 171/8 = - sin (2 + m/8) [since sin (21t — 6) = sin (0)]
It can also be written as — sin (1/8)

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

By substituting these values in sin"}{(sin - 171t/8)} we get,
SinY(sin - t/8)

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

Therefore sin’*(sin -n/8) = - /8

(vii) Given sin’}(sin 3)

We know that sin'(sin x) = x with x € [-1t/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 (it — x) = sin (x)
Hence sin (mt—3) =sin (3) alson—3 € [-11/2, /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 (m—4) =sin (4) alson—4 € [-1t/2, /2]

Sin(sin4)=mn-4

(ix) Given sin'(sin 12)

We know that sin}(sin x) = x with x € [-t/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 (2n1t — x) = sin (-x)

Hence sin (2nmt— 12) = sin (-12)

Heren=2also 12 —4n € [-ni/2, /2]

SinY(sin 12) =12 - 4n

(x) Given sin"(sin 2)

We know that sin’(sin x) = x with x € [-1t/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 (mt—2) =sin (2) alsont—2 € [-1t/2, /2]

Sin(sin 2) =m—2

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

(i) cos™(cos 5m/4)

(iii) cos™(cos 4rt/3)

(iv) cos™(cos 131t/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 (-1/4)}

We know that cos (-1t/4) = cos (/4) [since cos (-8) = cos 6

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

By substituting these values in cos*{cos (-t/4)} we get,

Cos(1/v2)

Now lety = cos™(1/v2)

Therefore cosy = 1/V2

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

(ii) Given cos*(cos 5m/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 lety = cos(-1/v2)

Therefore cosy =-1/v2

- Cos (m/4) =1/N2

Cos (m-m/4)=-1/v2

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

Hence range of principal value of cos? is [0, it] and cos (31t/4) = -1/V2
Therefore cos*{cos (5m/4)} = 3n/4

(i) Given cos™(cos 4m/3)

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

By substituting these values in cos*{cos (411/3)} we get,
Cos(-1/2)

Now lety = cos™(-1/2)

Therefore cosy=-1/2

- Cos (m/3)=1/2

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

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

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

But we know that cos (13m1/6) =V3/2

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

Now lety = cos™(v3/2)

Therefore cos y =V3/2

Cos (/6) =Vv3/2

Hence range of principal value of cos™ is [0, it] and cos (r/6) = V3/2
Therefore cos™*{cos (131/6)} = /6

(v) Given cos*(cos 3)

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

Therefore by applying this in given question we get,
Cos}cos3)=3,3 €0, ]

(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 (21 — 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, t] = [0, 3.14]

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

Thus, cos (2t — 5) = cos (5) so 25 belongs in [0, ]
Hence cos }(cos 5) =2m -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)

Heren = 2.

Also 4rt— 12 belongsin [0, 1]

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

(ii) tan(tan 6m/7)

(iii) tan™(tan 7n/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 € [-11/2, /2]

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

(i) Given tan*(tan 6m/7)

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

We know that tan’}(tan x) = x if x € [-11/2, /2]
Tan(tan 6rt/7) =-n/7

(iii) Given tan'}(tan 7r/6)

We know that tan 7r/6 = 1/vV3

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

Tant (1/v3)

Now let tan? (1/V3) =y

Tany=1/V3

Tan (r/6) = 1/V3

The range of the principal value of tan™ is (-t/2, /2) and tan (rt/6) = 1/V3
Therefore tan™(tan 7m/6) = /6

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

We know that tan 9r/4 =1

By substituting this value in tan'}(tan 91t/4) we get,
Tan™ (1)

Now lettan? (1) =y
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Tany=1

Tan (/4) =1

The range of the principal value of tan™ is (-r/2, /2) and tan (1/4) = 1
Therefore tan™(tan 9m/4) = n/4

(v) Given tan(tan 1)

But we have tan'(tan x) = x if x € [-11/2, /2]

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

(vi) Given tan(tan 2)

As tan’}(tan x) = x if x € [-11/2, /2]

But here x = 2 which does not belongs to above range
We also have tan (m —0) = —tan (6)

Therefore tan (6 — ) = tan (0)

Tan (2 —m) =tan (2)

Now 2 —mtis in the given range
Hencetan!(tan2)=2-n

(vii) Given tan’(tan 4)

As tan’(tan x) = x if x € [-11/2, /2]

But here x = 4 which does not belongs to above range
We also have tan (it —8) = —tan (6)

Therefore tan (6 — ) = tan (6)

Tan (4 —m) = tan (4)

Now 4 —mis in the given range

Hencetan™! (tan2)=4-m

(viii) Given tan(tan 12)

As tan’(tan x) = x if x € [-11/2, /2]

But here x = 12 which does not belongs to above range
We know that tan (nmt—0) = —tan (6)

Tan (6 — 2nm) = tan (0)

Heren=4

Tan (12 —4n) =tan (12)

Now 12 —4m is in the given range

~tan™ (tan 12) = 12 — 4m.
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EXERCISE 4.8 PAGE NO: 4.54

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

(ii) Sin (cos™ 5/13)

(iii) 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"t 7/25)

Now lety =sin 7/25

Siny =7/25 wherey € [0, /2]

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

(ii) Given Sin (cos™ 5/13)

8
cos™ — =y
Let 13
5 T
cosy = — }’E[O-:|
= 13 Where “ |

Now we have to find

11

\

| o :
s — l =smy
13

We know that sin0 + cos’8 = 1

By substituting this trigonometric identity we get
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2

b
Where

_ sy = J1—cos” y

Now by substituting cos y value we get

SR
=
siny
=
. 144
siny =, [—
= 169
12 | NP deh 12
siny =--  sin| cos l_’ b
= 13% \,13‘.-_ 13

(iii) Given Sin (tan™ 24/7)

3 24
Tall T — }'

Let

N 4
tany=— y€l 0.
= ' Where -

Now we have to find

o] A
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: [ 124 J ,
sim| tan  — |=smy
: 7
We know that 1 + cot?0 = cosec’d
= 1+ cot’y = cosec?y
Now substituting this trigonometric identity we get,
Ty ?
1+| — | =cosec’y
= ;

24

49 1

1+ — = « 9
576 sy

=

On rearranging we get,

., 576
sin“y =—
= 625
4
.24 o
siny = =— }E{O,-;]
=> 23 Where| &
. [ 1 24J 24
sin| tan™ — | =~
. N

(iv) Given Sin (sec™ 17/8)
secl—= y
Let 8

7 T
SECy = 1_ i &= lio.
= 8 Where

Now we have find

(SR |
|
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sin' sec™ — l: sin v
S )

1
COSYy =
Secy
We know that, .
8
CoOsy=—
= 17

51 v:\/—‘s:v '
Now, Ml 1-cos™; where

By substituting, cos y value we get,

SlIl' SseC — [ = —
8/ 17

=

(v) Given Cosec (cos™ 8/17)

g
Cos” —=Y¥
Let >
3 _
cosj=— Y€ {0-

= Y Where
Now we have to find

i _1 3 Y\
cosec| Cos — I:cosecy
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We know that sin“B + cos?8 = 1
On rearranging and substituting we get,

]
: A 3 y € {0.— |
SV = —COs~ V 2

= / - Where =

Now substituting the value of cos y we get

SIny =
=
SNy =
=
: 4
SIny =—
= d
3
COSecy =—
= 4
-1 3 5
cosec‘ cos  — )=—
., 5] 4
. :

(vi) Given Sec (sin™* 12/13)

o { _[Se®|

sin” W =y }"C[O:]

Let 13 where =
. ¥
SV =—
w 13

Now we have to find

sec| sm o — ‘ZSeC}’

e g



EDUGROSS

WISDOMISING KNOWLEDGE

We know that sin?0 + cos’0 = 1

www.edugrooss.com

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

According to this identity cos y can be written as

T
. D YE|i0.
z)cosy:\ﬂ—sm Y Where _I

Now substituting the value of sin y we get,

2|

I

144
cosy=,{1-—
= 169
23
cosy =, |—
— 169
5
COSy = —
N 3
1
SECY =
- cosy
K
secy =—
=3 S
[‘ 1 12] 13
sec|sm  — |=—
L X 13/ 35

(vii) Given Tan (cos™ 8/17)

cog_l E‘_’ =y b= lio
Let 17 where o

o3
]
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cosy—8
5 - 07

Now we have to find

@
tan| cos” — |=tany
| L7,

We know that 1+tan?0 = sec?

Rearranging and substituting the value of tan y we get,

T
3 y€ 0.—}
=)tany=1/sec ¥—1 s { v

We have secy = 1/cos y{

g
tany = [ o ]—1

Cos"y

=

tany =, [——1
=
Q25
tany =,{—
=
15
tany = —
=
[' _18“] 15
tan| cos — |=—
, 17) 8

=]
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(viii) Given cot (cos™ 3/5)

3 el o ®]
cos'l_:y _VCI:O.—J
Let 5

Now we have to find

IBJ_COT ]
< | =coty

cot ( cCos

We know that 1+tan?0 = sec?0

Rearranging and substituting the value of tan y we get,

s
I - ye[O.—]
- tany =+fsec y—1 Y, — 2

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

1 [ 1 }
= — [N
:coty COSQY

1 j—
_, coty
1 jl6
_, coty 9
coty =—
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(‘ P %J 3
cotjcos — |=—
o U 5) 4

(ix) Given Cos (tan 24/7)

53
fan —=
7

Let

24 _
tany = — yE [0~
= 7 Where

Now we have to find,

o] A

J

cos| tan~" — |=cosy
i
We know that 1+tan?0 = sec?0
oAb tan’ W= sec’ v

On rearranging and substituting the value of sec y we get,

_ secy =
secy =
—
625
secy =, |—
- 49
235
secy = —
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1

COSYy =
— SECy

COSy = —
= ¥

[' 24 ] 7

cos| tan — |=—

L U 7)) 25
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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)}

. f T
Sin 1(—TJ=X xe{—;.ol
Let . 25 Where -

SinX =——
- 25

Now we have to find

~ 1

. 7 )|
cos{sm 1{ ——] lzcosx
‘?5_ I

i

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

49
cosx = J1—-——
¢ 625
ST
COSE=_|——
- 25
24
COSE =—
25
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o | ‘ 5 ; .TE »
cot T == X€E :.Tt
Let 12, where -
5
cotx =——
—y 12

Now we have to find,

P 5 -
sec| cot —— | |=8ECX
12

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

1 >
l4+———=SeC X
= cot"x

Substituting these values we get,

1 T
secxX=—(1+ 3 X £ :.TL'
- cot” X fSince “
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(iii) Given Cot {sec* (-13/5)}

sec | — |=X X € ~ T
Let S where N

13
SeCX = ——
= 5

Now we have find,

=)
cot| sec ——§- =colx

2 2
We know that 1 +tan" X =sec™ x

On rearranging, we get

2 >
— fan X =—yjsec™x -1

Now substitute the value of sec x, we get
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EXERCISE 4.10 PAGE NO: 4.66

1. Evaluate:

(i) Cot (sin (3/4) + sec (4/3))

(ii) Sin (tan* x + tan? 1/x) forx < 0
(iii) 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))
[ﬁ . 43 43 ]
cot| sin~ —+cos  —
4 4

A 11
rsec X =cos T —
X,

We have

sin"!x +cos'x =

A

By substituting these values in given questions, we get

T
cot —
2

=0

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

NN U Sy B
Sin(tan_lx+(cot‘1x—7r)) - tan— 6 =cot = T forx <0
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. . ) ) .
sm(——n]['.'tan 1E)+cot 16=—
_ o 11 2

On simplifying, we get

(T
s ——
2

We know that sin (- 8) =—sin 8

|

—sin — =—1

2] A

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

, i A
1 otan '@ =cot 1= forx =0
) 0

sin(tan_ X +cotlx
Again we know that,

tan'1 0+ cot'1 0=

2] A

Now by substituting above identity in given question we get,

. T
S111 —

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

L

tan'1 0+ cot’1 9=

o]



WWW.CdIlgl’OOSS.COlll

EDUGROSS

WISDOMISING KNOWLEDGE

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

Now by substituting above identity in given question we get,

=

COT[—J
_ 2
=0

(v) Given Cos (sec x + cosec™ x), |x| >1

We know that

1
.sec'1 0= r:os'1 —
0

Again we have

_ Y |
cosec 1(:‘J:sm 16

By substituting these values in given question we get,

41 . 41
Cos| cos  —+sin~ —
X X

We know that from the identities,

L o T
S1n 10+cos 1Elz:

Now by substituting we get,

i
€0S +—
4 ) 4

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

Solution:
Given cos™ x + cosy = /4
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We know that

o <3 |
smm B-cos 6=

12| A

Now substituting above identity in given question we get,

l" x . _1 ) l‘l x ] —1 |
— =Sl X‘—‘——Slll \"l:

! ﬁ ) | ﬁ . ’

P s I ;

o
4

Adding and simplifying we get,

n— ( sin~! x +sin ¥ ) =
_ .

+ A

On rearranging,

sinT'x ~sinTy =7 -

7T
= 4

1 1

sin” X +sin” y =

=

4..|'er

3.If sin?x +sinty=n/3 and cos® x - cos? y = /6, find the values of x and y.

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

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

1 1

(sin™'x —cos ' x) = (sin” y +cos™ V)=—-—

-
= 3

oA

We know that,

’

| -1
simm B-cos 6=

1] A



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

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

By substituting above identity, we get

’7t'_7r
2) 6

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

(sin"1 X —cos ™ X)+
=

T -1 -1
5 TCos X |-cos X =-—
—

—

w| A

Now by adding,

S
2coslx ==
= 6
-1 5wt
COS X=—
=y 12
g -
X =208 —
% )
= 12
kO
X FAR0S| AL —
— 49

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

T T . L . T
X =CO0S—.COS— —S1 —.s511 —
= 4 6 4 6

\@
2

)

ﬁ. -
& -
lo'l —
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A3
LT 22

. I s
Now, putting the value of CO5 X in equation (ii)

3w i T
—COos~ y=—
1‘1
ﬁ —
| T
CoOsS™ y =—
- 4

N SN
= 2\5 And'. \E

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

Solution:

Given cot (cos*3/5+sintx)=0

On rearranging we get,

(cos*3/5 +sint x) = cot™* (0)

(Cost3/5 +sint x) =m/2

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

Then sin x = /2 - cos ™ x

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

Now on rearranging we get,
(Cos*3/5-costx)=n/2-mn/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 n®/36

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

Then cos x =m/2 - sin! x

Substituting this in (sin"t x)? + (cos™ x)? = 17 ?/36 we get
(sintx)% + (/2 - sinx)? = 17 n?/36

Lety =sint x

y>+((m/2) —y)* = 17 */36

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

On rearranging and simplifying, we get
2y?-ny+2/91*=0

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

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

Now, (3y-2m)=0and (by + ) =0

Thereforey =2n/3 andy=-m/6

Now substituting y = - /6 in y = sin™t x we get
sinlx=-m/6

X = sin (- /6)

x=-1/2

Now substituting y = -2r/3 in y = sin™! x we get
X = sin (2mt/3)

x=V3/2

Now substituting x = V3/2 in (sin x)? + (cos™ x)? = 17 n?/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 n%/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'* (12/13) + cos™ (4/5) + tan (63/16) =t
(iii) tan* (1/4) + tan* (2/9) = Sin? (1/ V5)

Solution:
(i) Given Tan (1/7) + tan (1/13) = tan™ (2/9)
Consider LHS
—1,1 1.1
tan (7) + tan (13)

We know that, Formula

X+y
1—xy

3 & 1

tan1x +tan™

y = tan~

According to the formula, we can write as

z. 32
tan~?! (—L-'-a—_ )
2.3
B 1-x—

7 13
1347
tan~! (-g-%éT)
— ol
i 20
tan~?! (—)
= 90

_tan ()

= RHS

Hence, the proof.

(ii) Given Sin™ (12/13) + cos™ (4/5) + tan (63/16) = 1t
Consider LHS
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63

- +tan™!
(75

- 2)+ i3
sin (13 cos™¢

We know that, Formula

X
sin"!x = tan™? (—)
v1—x2
cos 'x = tan? (1T—x7-)

Now, by substituting the formula we get,

4
+ tan™?! —E)

e +

Pk
|
wlde

_tan‘l(%) - tan‘l(z) ~ tan‘l(g)

Again we know that,
1
tan"'x+tan 'y =m+tan~! Y
1—xy

Again by substituting, we get

1z 3

= — 1= _1,6
T+ tan 1(1—3—;?)+tan 1(1—:’)
= 5 4

w4 tan‘l(—g) - tan'l(i—:)

We know that,

tan}(—x) = —tan"!x

—tan~1(-22 B =
_T tan™( 16)+tan (12)

=%
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—1,63
tan (16)
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sin‘l(l—z) - cos‘lf - tan‘l(g) =T
13 16

So, 5

Hence, the proof.

(iii) Given tan (1/4) + tan™ (2/9) = Sint (1/ V5)

1 2
tan~!(-) + tan" (=
an™'(;) + tan™(3)

We know that,

X+y
1 —xy

2 |

tan"'x +tan" 'y =mw+tan”

By substituting this formula we get,

2 .=

-1 _3 +—2
tan T 3
1—X=
4 9

tanf
Now let, 2

1
sinf = —
Therefore, V5

0 = sin~?!

So,

Gl -
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o i P o L S
- tan (2) = sin (v’g) = RHS

—li
(\/g)

tan'l(l) - tan'l(z) = sin
4 9’
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,
4 X7y
1%y

tan"'x —tan"ly = tan

Now by substituting the formula, we get

()
tan™! L
=
—1 x(x+y)-y(x-y)

o y(x+y)+x(x-y)

&
=)
LA
—~
<
|
ot
<5}
=
i
—~
w
+
e 19
Il
w3
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EXERCISE 4.12 PAGE NO: 4.89

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

Solution:

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

We know that,

sin"'x +sin~!'y = sin™? Ix\/l —yZ+yy1— x2J

By substituting this formula we get,
2 2
13 ’ . - } -
_COS(S]D !S 1 (13) T 13 1 (5) ‘)

—— 3 12 o 4
cos(sm 1[—><—+—><— )
5 13 13 5

_ cos (sin‘1 [z D

Again, we know that

sin"!x = cos™1{/1 —x2

Now substituting, we get

2
- 56
cos (cos 11— (—)
_ 65

-1 [33
COS\| COSs —~
_ 65

33

= A5

(_ . 5)_33
COS| 51n 3 Sin 13 —65

Hence,
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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 o + 4y? = 36 sin’ a

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

cos 'x+cos 'y = cos™? [xy— J1—-x2/1— y2]

Now by substituting, we get

stz =10 -] «

=

3 Va—x2 [9—y2
[3— w7 ] = CoS «
= 6 2 3

Xy —V4—x2 x,/9-y2=6cosa

_ Xy —6cosa= V4 —x2,/9 —y?

On squaring both the sides we get

_, (xy—6cosa)® = (4—x*)(9—y?)

_, x%y? + 36cos’a— 12xy cos a = 36 — 9x” — 4y? + x%y?

_, 9x% + 4y? — 36 + 36c0s°q — 12xycosa = 0
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_, 9x*+ 4y* — 12xycosa — 36(1 — cos?a) = 0

- 9x% + 4y? — 12xy cosa — 36sin“a =0

- 9x* + 4y* — 12xy cosa = 36sin’ a
Hence the proof.

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+cos~t 1=cos 114 cost 2
= X a b

We know that,

FoE n ey = g [xy— J1-x21— yz]
By substituting this formula we get,

cos?[t= 1= (@) 1= ()| = ost[t- 1= - ()]
—

g 2 2 )
=00 - - -0 -0)
- - -0 -
Squaring on both the sides, we get

_(-0)0-0)-(-®)6-0)




WWW.edllgl’OOSS.COIll

EDUGROSS

WISDOMISING KNOWLEDGE

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

On simplifying, we get
= (b?—a?) a’b? = x*(b%? —a?)
= x2 = a2p?

=x=ab
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EXERCISE 4.14 PAGE NO: 4.115

1. Evaluate the following:

(i) tan {2 tan (1/5) — nt/4}

(ii) Tan {1/2 sin’! (3/4)}

(iii) Sin {1/2 cos™ (4/5)}

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

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

2X
1—x2

2tan"1(x) = tan( )0 x| < 1

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

Now substituting these values we get,

1
2 %=
tan {tan‘l(ﬁ) —tan™?! 1]

25
_tan {tan‘l(l—sz) —tan™! 1}

Again we know that,

X RY

tan !x —tan"'y = tan
y 1+Xy

Now substituting this formula, we get

5
= 4
tan {tan‘l(ﬁ—i)}

1z
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(i) Given tan {1/2 sin* (3/4)}

1 e gou
—sin !> =t

A
let 2 4

Therefore,

sin2t =
=>

= | w

Now, by Pythagoras theorem, we have

a 3 perpendicular
sin2t= - = ———
= 4 hypotenuse
V42 -32 Base
cos2t = =
= 4 hypotenuse
[7
cos2t= —
= 4

By considering, given question
1 3

tan |—si ‘1—}
D{ZSID 2

_ tan(t)



www.edugrooss.com

EDUGROSS

WISDOMISING KNOWLEDGE

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

We know that,

tan(x) =

1—cos21
3 1+cos2i

4+\7

Now by rationalizing the denominator, we get

“4=V7)(E=7)
_\ (a+ V7 (4—7)

(4—7)?
= 9

4—\7
—

Hence

—8in~ =p=

. {1 3} 4 -7
anz 2

-,
3

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

cos ix = 2sin! (i fl—;)
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Now by substituting this formula we get,

. 12 -
sin| =2sin
2

sin (Sin‘1 (i . ))
_ . Z

4 P i 1
sin (sm . (i :))
= v 10

As we know that

1

w

sin(sin"*x) = xasne€ [—1,1]

1
o
— V1

- )

_ ('1 o 4) " 1
sin({=cos™'=| =+—
Hence, 2 5 V10
(iv) Given Sin (2 tan 1 2/3) + cos (tan™! v3)

We know that

-1 2x )_ -1y
sin (sz = 2tan (x);

cos‘l( ——
v 14+x=

) = tan™*(x)

Now by substituting these formulae we get,

. o EXE j i S
Sin | sin —E + cos (COS ( ——
1+ v1+3

9
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_sin (sin‘1 (i—;)) + cos (cos‘1 G))

LR
=13 2
=26
Hence,
2 37
sin (2 tan‘l(g)) +cos(tan™*V3) = i

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) = n/4

(v) sin (4/5) + 2tan™ (1/3) = /2

(vi) 2 sin’* (3/5) —tan (17/31) = /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) = t/4

Solution:
(i) Given 2 sint (3/5) =tan™ (24/7)

Consider LHS

2sin™?!

ulw

We know that

sin~1(x) = tan™¥(

\‘ll_x.-'_

Now by substituting the above formula we get,
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3
2 x tan™}(—==)
1

25

3
2 xtan™*(3)

—] 5
—1,3
_2Xtan (Z)

Again we know that

2x

2tan~(x) = tan™
n—*(x) an (1_Xz

),if|x] < 1
Therefore,
3
2X%-
tan~(—%)
= 15
2
tan~1(%)
= 16

24

—172%
=tan (7

Hence the proof.

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

_tan™! (j:) + tan™? (S)

We know that
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X+y
1—xy

tan"'x+tan 'y = tan™?!

Now by substituting this formula, we get

o f 3
tan™" | 1%
. 1——x=

o+s
= "

tan (3%33)
= ae

Multiplying and dividing by 2
_3{zan (9))

Again we know that

1-—x?
2tan"1x = cos"l( )

1+x2

tan‘l(1 +tan‘1(2)— 1cos‘l(s)
So, r 9 2 5
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We know that,

" e

_cos1x = sin"ty1—x2

By substituting this, we get

S
=sin™* |[1——
=;‘_ £

3

(o)

:
5 Si

]
w

1

[T I =4

TR
S Sl

= RHS

- 1,th ok _1(3)_1 4
- an (4) an (9)—2cos g)=3sin¢

’

Hence the proof.

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

- -
_tan (3)

Now, Multiplying and dividing by 2, we get

) % [Ztan‘1 G)}

We know that
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2%
2tan"1x = tan‘l( ,,)
1—%=

By substituting the above formula we get

1 = 2%2
~tan™* (—31 4)
- 5

Il
[
s
s ¥
—
HI
=
N .
oo | e
\—-/

Il
s
-
w

Hence the proof.

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

~ tan‘l(g) - Ztan'l(i)

We know that,

2X
2t 1 x'=.gen 1 ( ﬂ)
1 —X5

By substituting the above formula we get,

1
- 2X—

tan™? (g) + tan™? (2
= 9
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3

tan~! (%) + tan™*(

)

ol wpalt

: tan‘l(%) - tan‘l(z)

Again we know that

X+y
L—xY

1 1}

tan"'x+tan 'y = tan”

tan“l(l) - 2tan"1(1) _&
So 7 3 4

14

Hence the proof.

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

_ sin1(3) + 2tan‘1(§)

We know that,



WWW.edllgl’OOSS.COIll

EDUGROSS

WISDOMISING KNOWLEDGE

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

sin~1(x) = tan™!(

X
\/l—xz)

2%
2tan 'x = tan?! ( )

And, 1-—x2

Now by substituting the formula we get,

s ol
tan '(—==) + tan‘l(l—_é)
o e 9

25

4 2
tan™'(—&) + tan”*(3)

. \ 25 2

_tan}(9) + tan(3)

We know that,

x+y
I—=xy

-1

tan~'x+tan 'y = tan

L[
an | s
_ 1—=x=
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i ‘1(4)4-2ta "(1) E

sin™*(= n =)= -
So, 5 3 2
Hence Proved

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

in~1(3) — tan~1(XZ
_2sin (S) tan (31)
We know that

X

g -4

sin!(x) = tan™ ' (——
(I_XQ

According to the formula we have,

3
= = s
2tan 3 (—5:) — tan 1(;)

= 25

17
31
25

2tan‘1(—f£—) —tan~!(

13 an1(X
_2tan (4) tan (31)

Again we know that,

2tan"'x = tan? ( =t )
1—x2

By substituting this formula, we get

3
2X%— 17
g e, e
tan (1 $)—tan (31)

— le
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a
tan™*(%) — tan™*(

— 16

17
31

e T R L
_tan (7) tan (31)

Again we have,

g =8
1432y

tan"'x —tan 'y = tan”

24 17

1 7 3
1+—x—
— 7 31

744—119
tan™? (ﬁ%ﬁ)

217

-1 6_25)
=n (625

_tan"(1)

& A

= RHS

2sin~! 2 taff b 6
So (5) (31 -y

’

Hence the proof.

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

- tan‘l(i) - tan‘l(é)

We know that
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2tan”lx = tan‘l( i )
1—x2

Now by substituting the formula we get,
2)(i 1
tan™(—1)+ tan™'(3)
= 58
2

tan~}(F) + tan"1(;)

= 25
g 12
_tan (12) + tan (8)

Again from the formula we have,

X+y

tan"'x+tan 'y = tan!
1—xy

= RHS

2 tan'l(l) + tan‘l(l) = tan‘l(i)
So, 5 8 7

Hence the proof.
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(viii) Given 2 tan? (3/4) - tan (17/31) = /4
Consider LHS

13y gan-117”
_2tan (4) tan (31)

We know that,

2tan 'x = tan?! ( 2x )
1—x2

Now by substituting the formula we get,
2% 17
tan~}(—%) — tan" (=)
1—— 31
= 16
17

T (o o, B O ¥ o
_tanGx D) —tan ()

—LE  an e
_tan (7) tan (31)

We know that,

, X—
1+xy

tan"'x —tan"ly = tan”

Again by substituting the formula we get,
28 17
tan~? (—%‘uﬁ)
1+—X—
— 7 422

744—119
tan sTo+408
217

21 EEE)
= b o (625

_tan™*(1)
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Ztan‘l(3 tan™? s W
So r GP =3

’

Hence the proof.

(ix) Given 2 tan* (1/2) + tan (1/7) = tan (31/17)
Consider LHS

_2tan™}(;) + tan(3)

We know that,

2tan 'x = tan?! ( = )
1—x2

Now by substituting the formula we get,

1
—1 2% !
tan™(§) + tan"'(3)
= 4

2
e _1
tan~" (%) + tan"'(3)

— 4
_tan}(9) + tan3(5)

Again by using the formula, we can write as

X+y
1—xy

5 §

tan"'x+tan"ly = tan”

o 24
fan e
1—x-
— 7 a
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E
tan™™ (*}#)
— 21
tan~?! (E)
= 17

= RHS
2tan‘1(1) - tan‘l(l) = tan‘l(31
So, 2 ‘ol 17
Hence the proof.
(x) Given 4 tan’}(1/5) - tan'}(1/239) = /4
Consider LHS
-1y _ -1l
_ 4tan (5) tan (239)
We know that,

4x — 4x3 )

4tan lx = tan” | ——=
(1 — 6x2 + 3%

Now by substituting the formula, we get

= "‘x?t"‘(?t)a ) 1y 45
ta ] 14 —t 23
o () e

S 5
gl Nl
:tan (119) tan (239)

Again we know that,

1 X7y
1+xy

tan'x—tan"ly = tan

120 1
- 119" zae
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120X239—119)

tan~?! (
= 119x239+120

28561)

tan~? ( =
= 283561

_tan"1(1)

S0,
4tan‘1(1) - tan‘l(i) 2
5 239" 4

Hence the proof.

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

(1+ab)
Solution:
Given sin™ (2a/1 + a%) — cos}(1 — b?/1 + b?) = tan}(2x/1 — x?)
Consider,
I | 2a |, - = l—bz - = 2% .
_sin (1+a2) cos™ - =tan (1_x2)

We know that,

g O/ 2X
2tan~ @ = sin _ =
B o

-1 -1 -5
2tan” "X = cos
i e o,

ra

2X
2tan"1x = tan™! ( q)
1— X"

Now by applying these formulae in given equation we get,
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—2tan"!(a) — 2tan~*(b) = 2tan"’(x)
_2(tan"*(a) — tan~!(b)) = 2tan!(x)
—tan™(a) —tan"*(b) = tan™'(x)

Again we know that,

" Rkl
1+ xy

i | < |

tan “"x—tan "y = tan~

Now by substituting this in above equation we get,
tan‘l(ﬂ) = fan(x)
= 1+ab

On comparing we get,

—_— a-b
= " 1+ab

Hence the proof.

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

Solution:
(i) Given tanY{(1 — x?)/ 2x)} + cot™{(1 - x?)/ 2x)} = /2
Consider LHS
fan~112X 4 cot1 12X
= £X &X

We know that,

T
cot™'x = tan?! (—)
X
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Now by applying the above formula we get,

-x? 23
tan™! (1—“) + tan™! ( "2)
= 2x 1—%

Again we know

X+y
1—xy

1

tan"'x +tan"ly = tan”

By substituting this we get,

e ((EE)

14+x%*—2x%+4x2
m %2
tan 1( 2x(1—-x2%) )

2x(1-x2)—2x(1-x2)
2x(1-%2)

1+x*+2x°
tan~! (—)
0

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

. - x2 - 1-x2
sin (tan o + cos™1 )
= 2x 1+x2

We know that,
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2tan 'x = cos™?! Lo
N 1+ x2

Now by applying the formula in above question we get,
ol
sin (tan‘1 =X t2tan™? x)
= 2x

Again, we have

2tan 'x = tan‘l( 2x )
1—5"

Now by substituting the formula we get,

i
_sin (t::m‘1 —12: + tan‘l( 2 ))

1-x2

Again we know that,

X+y
1—xy

=1,

tan~'x+tan 'y = tan

Now by applying the formula,

2
18 2X
— . 2X x(i—xz)

1+x*—2x2+4x72
. Ay 2x(1-%2)
sin (tan ( 2x(1-x2%)—2x(1-x2) ))
. 2x(1-x2)

14x%—2x244x2
. — e 2-
sin (tan o (—zx(;x ) ))

_ sin(tan™(0))
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o
sin (—)
= 2

= RHS

So,

all g 1P
sin tan + cos =1
4 2X X?

Hence the proof.

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

Solution:
Given sint (2a/ 1+ a?) +sin’* (2b/ 1+ b?) =2 tan x
Consider
-1 + sin~?! = 2tan~!
sin (1 = a2) sin 1702 an—*(x)

We know that,

5 il 2X
2tan™ " x = sin =
o X4

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,

X4y
1—x

il L

tan"!x +tan 'y = tan”

Now by substituting, we get
3 a+b _ ) -
_tan (_1—ab) = tan—(x)

On comparing we get,

a+b

= 1-ab

Hence the proof.



