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Exercise 4.1 Page No: 4.6

1. Find the principal value of the following:

Y sin= (/2 (i) sin—)(cos 2T (iii) sin~ iv) sin~
(i) sin™1(— 5] (1) sin 1[(:05?][ ) it Woi ) (iv) l W5 )

3 )
(v) sin~'{cos T?r] (vi) sin~!{tan T?T]

Solution:

(i) Let sin ! [—Txﬂ] =y

Then siny = (_TJE]
T
= — sm[gj

= Sin[—gj

We know that the principal value of sin”'is [_— —]

And — sing = sin[_Tﬂ-] )

—JBJ —T
2 3

There fore principal value ofsin™'(

(ii) Let sin ! (cos ?] =y
2
Then siny = cos(—?r]

T o
= —sin(—= + =)

]
)
We know that the principal value of sin~!is [%ﬂ,%]
2
And — Sin(%] = r:as(—ﬂ]

3
o .1 2T, -
There fore principal value of sin [CGSE) is——

= —sin|

| =
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(iif) Given functions can be written as

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

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

=51n1—><’1 ’

On simplifying, we get

(V3
= sin~ (;)—Slﬂ (%)

By substituting the values,

Wl =

e
4

Taking LCM and cross multiplying we get,
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sin (35) = sin” (35 + 77)

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

(V3.1 11
= sin (?XT E VI._)

Taking v3/2 as common, and 1/v2 from the above equation we get,

—51n1—><1 3 i —
- IJ

On simplifying we get,

L (V3Y L
= sin~ (;) + sin (%)

By substituting the corresponding values we get

_T[+T[
3 4
_711:
12
(v) Let
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Then above equation can be written as

siny = cos>= = —sin( —3—“) = —sin(%)
y 4 4 4

We know that the principal value of sin™* i [_ 2’ E]

Therefore above equation becomes,
) CT) 31
—sin|(—) = cos—
4 4

sin"!({cos—). —=
Therefore the principal value of ( 4 ) is 4

(vi) Let

sin™? (tan 5—“)
y= 4
Therefore above equation can be written as

Smy=(tani_“) = tan(’n: + E) = tanf =1= sinG)

We know that the principal value of sin™* i [_ 2’ E]

. m ST
s1n (—) = tan—
2 4

. _1 5T T
Therefore the principal value of S ( 4 ) 15 2.
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()
(i)
Solution:

(i) The given question can be written as,

2
N S STt B P [ . | 1 _(i)
sin™" - 2sin 5 sin™" ~ — sin (ZXE 1 N )
On simplifying, we get

1
= sin‘li —sin~? (q

By substituting the corresponding values, we get

ol =
|
b2 =

wl g

(i) Given question can be written as
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We know that (sin" ";) =13

- o 0)

Now substituting the values we get,

1
= gin~1{—
sin {2 ]

Il
ol =

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
Exercise 4.2 Page No: 4.10

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

Given f(x) = cos " (x2 — 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<sx°<1+4

3<x?<5

+V3<x<+\5

—V5<sx<s—V3and V3sx<5

Therefore domain of cos™ (x2 — 4) is [- V5, — V3] U [\3, V5]

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

Solution:
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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

-1%<x<V

Hence, domain of cos™(2x) + sin™ x lies in the interval [- V%, V4]

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
Exercise 4.3 Page No: 4.14

1. Find the principal value of each of the following:

(i) tan™* (14/3)

(i) tan™ (-1/4/3)

(iii) tan™ (cos (11/2))

(iv) tan™ (2 cos (211/3))

Solution:

(i) Given tan™ (1/43)

We know that for any x € R, tan™ represents an angle in (-11/2, T1/2) whose tangent is x.
So, tan™ (1/43) = an angle in (-11/2, T/2) whose tangent is (1/7/3)

But we know that the value is equal to 11/6
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Therefore tan™ (1/V3) = T1/6

Hence the principal value of tan™ (1/43) = 11/6

(i) Given tan (-1/4/3)

We know that for any x € R, tan™ represents an angle in (-11/2, 11/2) whose tangent is x.
So, tan™ (-1/43) = an angle in (-11/2, T/2) whose tangent is (1/4/3)

But we know that the value is equal to -11/6

Therefore tan™ (-1/73) = -T1/6

Hence the principal value of tan™ (-1/73) = — 11/6

(iii) Given that tan™ (cos (11/2))

But we know that cos (11/2) = 0

We know that for any x € R, tan™ represents an angle in (-1/2, T1/2) whose tangent is x.
Therefore tan™ (0) =0

Hence the principal value of tan™ (cos (11/2) is O.

(iv) Given that tan™ (2 cos (211/3))

But we know that cos 11/3 = 1/2

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

Therefore tan™ (2 cos (21/3)) = tan™ (2 x — 1%)

=tan™(-1)

=—T1/4

Hence, the principal value of tan™ (2 cos (211/3)) is — /4

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
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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 (31/4))

(iv) sec™ (2 tan (31/4))

Solution:

(i) Given sec™ (-v2)

Now lety = sec™ (-V2)

Secy=-V2

We know that sec 11/4 = V2

Therefore, -sec (11/4) = -\2

=sec (11— 11/4)

= sec (31/4)

Thus the range of principal value of sec™ is [0, 1] — {11/2}
And sec (31/4) = — 2

Hence the principal value of sec™ (-\2) is 311/4
(i) Given sec™ (2)

Lety =sec’ (2)

Secy=2

= Sec 11/3

Therefore the range of principal value of sec™ is [0, 7] — {11/2} and sec /3 = 2

onometric-functions/
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Thus the principal value of sec™ (2) is /3

(iii) Given sec™ (2 sin (311/4))

But we know that sin (311/4) = 1/7/2

Therefore 2 sin (31/4) = 2 x 142

2 sin (31/4) =2

Therefore by substituting above values in sec™ (2 sin (311/4)), we get
Sec” (\2)

Let Sec’ (V2) =y

Secy =12

Sec (T1/4) =2

Therefore range of principal value of sec™ is [0, 1] — {11/2} and sec (11/4) = V2
Thus the principal value of sec™ (2 sin (311/4)) is /4.

(iv) Given sec™ (2 tan (311/4))

But we know that tan (311/4) = -1

Therefore, 2 tan (31/4) =2 x -1

2 tan (31m/4) = -2

By substituting these values in sec™ (2 tan (311/4)), we get
Sec’ (-2)

Now lety = Sec™ (-2)

Secy=-2

—sec (11/3) = -2

=sec (11— 11/3)
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= sec (21/3)
Therefore the range of principal value of sec™ is [0, ] — {11/2} and sec (21/3) = -2

Thus, the principal value of sec™ (2 tan (31/4)) is (211/3).

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions

Exercise 4.5 Page No: 4.21

1. Find the principal values of each of the following:
(i) cosec™ (-V2)

(ii) cosec™ (-2)

(i) cosec™ (2/V3)

(iv) cosec™ (2 cos (21/3))

Solution:

(i) Given cosec™ (-V2)

Lety = cosec™ (-V2)

Cosecy = -\2

— Cosecy =2

— Cosec (11/4) =2

— Cosec (11/4) = cosec (-11/4) [since —cosec 6 = cosec (-0)]
The range of principal value of cosec™ [-T1/2, T1/2] — {0} and cosec (-T1/4) = — V2
Cosec (-11/4) = — 2

Therefore the principal value of cosec™ (-V2) is — T1/4
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(i) Given cosec™ (-2)

Lety = cosec™ (-2)

Cosecy =-2

—Cosecy =2

— Cosec (11/6) = 2

— Cosec (11/6) = cosec (-11/6) [since —cosec 6 = cosec (-0)]
The range of principal value of cosec™ [-11/2, /2] — {0} and cosec (-T1/6) = — 2
Cosec (-1/6) = — 2

Therefore the principal value of cosec™ (-2) is — 11/6

(iii) Given cosec™ (2/73)

Lety = cosec™ (2/73)

Cosecy = (2/\3)

Cosec (11/3) = (2/N3)

Therefore range of principal value of cosec™ is [-T1/2, T1/2] — {0} and cosec (11/3) = (2/+/3)
Thus, the principal value of cosec™ (2/73) is /3

(iv) Given cosec™ (2 cos (211/3))

But we know that cos (21/3) = - %2

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

2 cos (2m/3) = -1

By substituting these values in cosec™ (2 cos (211/3)) we get,
Cosec™ (-1)

Lety = cosec™ (-1)
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—Cosecy =1

— Cosec (11/2) = cosec (-11/2) [since —cosec 6 = cosec (-0)]

The range of principal value of cosec™ [-11/2, /2] — {0} and cosec (-11/2) = — 1
Cosec (-11/2) = -1

Therefore the principal value of cosec™ (2 cos (211/3)) is — 11/2

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
Exercise 4.6 Page No: 4.24

1. Find the principal values of each of the following:

(i) cot™(-V3)

(ii) Cot™(V3)

(iii) cot'(-1/4/3)

(iv) cot’(tan 31/4)

Solution:

(i) Given cot'(-\3)

Lety = cot(-V3)

— Cot (11/6) = V3

= Cot (11— 11/6)

= cot (511/6)

The range of principal value of cot™ is (0, Tr) and cot (5 T/6) = — V3
Thus, the principal value of cot” (- V3) is 511/6

(i) Given Cot'(\3)

onometric-functions/
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Lety = cot’(V3)

Cot (11/6) = V3

The range of principal value of cot™ is (0, ) and
Thus, the principal value of cot” (\3) is T1/6

(iii) Given cot'(-1/+/3)

Lety = cot(-1/4/3)

Coty = (-143)

— Cot (11/3) = 13

= Cot (11— 11/3)

= cot (211/3)

The range of principal value of cot™(0, 1) and cot (211/3) = — 1/7/3
Therefore the principal value of cot(-1/3) is 211/3
(iv) Given cot(tan 31/4)

But we know that tan 31/4 = -1

By substituting this value in cot™(tan 311/4) we get
Cot'(-1)

Now, let y = cot™'(-1)

Coty=(-1)

— Cot (11/4) =1

= Cot (T —T11/4)

= cot (31/4)

The range of principal value of cot(0, 1) and cot (31/4) = — 1

onometric-functions/
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Therefore the principal value of cot'(tan 31/4) is 311/4

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
Exercise 4.7 Page No: 4.42

1. Evaluate each of the following:

(i) sin™(sin 11/6)

(ii) sin™(sin 711/6)

(iii) sin™(sin 511/6)

(iv) sin”(sin 131/7)

(v) sin™(sin 1711/8)

(vi) sin"'{(sin — 1771/8)}

(vii) sin”(sin 3)

(viii) sin”(sin 4)

(ix) sin”(sin 12)

(x) sin™(sin 2)

Solution:

(i) Given sin™'(sin 11/6)

We know that the value of sin 11/6 is V2
By substituting this value in sin™'(sin 11/6)
We get, sin™" (1/2)

Now let y = sin™ (1/2)

Sin (17/6) = %

onometric-functions/
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The range of principal value of sin”(-11/2, T/2) and sin (11/6) = %2
Therefore sin™'(sin 11/6) = /6

(i) Given sin”(sin 711/6)

But we know that sin 711/6 = — V%

By substituting this in sin”(sin 711/6) we get,

Sin™ (-1/2)

Now lety = sin™ (-1/2)

—-Siny=%

— Sin (11/6) = Y2

— Sin (11/6) = sin (- 11/6)

The range of principal value of sin”(-11/2, T/2) and sin (- T1/6) = -
Therefore sin™'(sin 711/6) = — T1/6

(iii) Given sin”(sin 511/6)

We know that the value of sin 511/6 is 2

By substituting this value in sin”(sin 511/6)

We get, sin™ (1/2)

Now let y = sin™ (1/2)

Sin (11/6) = %2

The range of principal value of sin”(-11/2, T/2) and sin (11/6) = %2
Therefore sin”'(sin 511/6) = T1/6

(iv) Given sin™'(sin 1311/7)

Given question can be written as sin (211 — 11/7)

onometric-functions/
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Sin (21 — 1/7) can be written as sin (-11/7) [since sin (211 — 8) = sin (-0)]
By substituting these values in sin™'(sin 131/7) we get sin™'(sin — 11/7)
As sin”'(sin x) = x with x € [-T1/2, /2]

Therefore sin™'(sin 131/7) = — /7

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

Given question can be written as sin (21 + 11/8)

Sin (211 + 11/8) can be written as sin (11/8)

By substituting these values in sin(sin 1711/8) we get sin”'(sin 11/8)
As sin'(sin x) = x with x € [-T1/2, T1/2]

Therefore sin™'(sin 1711/8) = /8

(vi) Given sin™{(sin — 1711/8)}

But we know that — sin 8 = sin (-8)

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

— Sin 1711/8 = — sin (211 + 11/8) [since sin (21T — B) = -sin (0)]

It can also be written as — sin (11/8)

— Sin (11/8) = sin (-11/8) [since — sin B = sin (-0)]

By substituting these values in sin™{(sin — 1711/8)} we get,

Sin”(sin — 11/8)

As sin”'(sin x) = x with x € [-T1/2, T1/2]

Therefore sin™'(sin -11/8) = — 1/8

(vii) Given sin”'(sin 3)

We know that sin”(sin x) = x with x € [-11/2, T1/2] which is approximately equal to [-1.57, 1.57]
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But here x = 3, which does not lie on the above range,

Therefore we know that sin (11 — x) = sin (x)

Hence sin (11— 3) = sin (3) also T - 3 € [-T1/2, T1/2]

Sin(sin3) =m-3

(viii) Given sin”(sin 4)

We know that sin”(sin x) = x with x € [-11/2, T1/2] 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 (11 — x) = sin (x)

Hence sin (11— 4) = sin (4) also T — 4 € [-T1/2, T1/2]

Sin'(sin4)=m-4

(ix) Given sin™'(sin 12)

We know that sin”(sin x) = x with x € [-T1/2, 1/2] 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 (2n1m — 12) = sin (-12)

Here n = 2 also 12 — 41 € [-11/2, T1/2]

Sin'(sin 12) =12 — 4m

(x) Given sin™'(sin 2)

We know that sin”(sin x) = x with x € [-11/2, 1/2] 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 (11 — x) = sin (x)

Hence sin (11— 2) = sin (2) also T — 2 € [-11/2, /2]
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Sin(sin2)=m-2

2. Evaluate each of the following:

(i) cos'{cos (-1r/4)}

(ii) cos™(cos 51r/4)

(iii) cos™(cos 41/3)

(iv) cos™(cos 131/6)

(v) cos™(cos 3)

(vi) cos™(cos 4)

(vii) cos™(cos 5)

(viii) cos™(cos 12)

Solution:

(i) Given cos™'{cos (-11/4)}

We know that cos (-11/4) = cos (11/4) [since cos (-8) = cos 6
Also know that cos (11/4) = 172

By substituting these values in cos”{cos (-11/4)} we get,
Cos™'(112)

Now let y = cos™(1/7/2)

Therefore cos y = 172

Hence range of principal value of cos™ is [0, 1] and cos (11/4) = 172
Therefore cos™'{cos (-11/4)} = T1/4

(i) Given cos™'(cos 511/4)

But we know that cos (511/4) = -1/\2
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By substituting these values in cos™{cos (51/4)} we get,
Cos'(-1/12)

Now let y = cos™(-1/42)

Therefore cos y = — 1/72

— Cos (11/4) = 112

Cos (T —T1/4) = — 12

Cos (3 1/4) =— 112

Hence range of principal value of cos™ is [0, T1] and cos (311/4) = -1/72
Therefore cos™'{cos (511/4)} = 3m/4

(iii) Given cos™(cos 411/3)

But we know that cos (411/3) = -1/2

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

Now let y = cos™(-1/2)

Therefore cosy = - 1/2

— Cos (1/3) =1/2

Cos (m—1/3)=-1/2

Cos (2m/3) =—-1/2

Hence range of principal value of cos™ is [0, 1] and cos (211/3) = -1/2
Therefore cos™'{cos (411/3)} = 211/3

(iv) Given cos™'(cos 1311/6)

But we know that cos (1311/6) = V3/2

onometric-functions/
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By substituting these values in cos™{cos (131/6)} we get,
Cos'(\3/2)

Now let y = cos™(V3/2)

Therefore cos y = V3/2

Cos (11/6) = \3/2

Hence range of principal value of cos™ is [0, 1] and cos (11/6) = V3/2
Therefore cos™'{cos (1311/6)} = T1/6

(v) Given cos™(cos 3)

We know that cos'(cos 8) =0if0<@<T

Therefore by applying this in given question we get,
Cos™(cos 3)=3,3 € [0, 1]

(vi) Given cos™(cos 4)

We have cos™(cos x) = x if x € [0, T1] = [0, 3.14]

And here x = 4 which does not lie in the above range.
We know that cos (211 — x) = cos(x)

Thus, cos (211 — 4) = cos (4) so 2114 belongs in [0, 1]
Hence cos™'(cos 4) =2m -4

(vii) Given cos™(cos 5)

We have cos™'(cos x) = x if x € [0, T1] = [0, 3.14]

And here x = 5 which does not lie in the above range.
We know that cos (21 — x) = cos(x)

Thus, cos (21 — 5) = cos (5) so 215 belongs in [0, 1]
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Hence cos™'(cos 5) =2m -5

(viii) Given cos™(cos 12)

Cos™'(cos x) = x if x € [0, 1] = [0, 3.14]
And here x = 12 which does not lie in the above range.
We know cos (2n1T — x) = cos (X)
Cos (2n1m—12) = cos (12)

Here n = 2.

Also 411 — 12 belongs in [0, 1]

.. cos™(cos 12) =4 —12

3. Evaluate each of the following:
(i) tan"'(tan r/3)

(ii) tan™'(tan 611/7)

(i) tan”'(tan 711/6)

(iv) tan(tan 91/4)

(v) tan”(tan 1)

(vi) tan(tan 2)

(vii) tan™(tan 4)

(viii) tan”'(tan 12)

Solution:

(i) Given tan”(tan 11/3)

As tan’'(tan x) = x if x € [-1/2, T1/2]

By applying this condition in the given question we get,

onometric-functions/
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Tan"(tan m/3) = /3

(ii) Given tan”(tan 611/7)

We know that tan 611/7 can be written as (11 — 11/7)
Tan (1 —1/7) = —tan /7

We know that tan(tan x) = x if x € [-11/2, 11/2]
Tan''(tan 611/7) = — /7

(iii) Given tan”(tan 7T1/6)

We know that tan 711/6 = 1/4'3

By substituting this value in tan™'(tan 711/6) we get,
Tan™ (1/43)

Now let tan” (13) =y

Tany =113

Tan (11/6) = 13

The range of the principal value of tan™ is (-11/2, T1/2) and tan (11/6) = 1/N/3
Therefore tan™(tan 711/6) = T1/6

(iv) Given tan”(tan 91/4)

We know that tan 911/4 = 1

By substituting this value in tan™(tan 911/4) we get,
Tan" (1)

Now lettan™ (1) =y

Tany =1

Tan (11/4) = 1

onometric-functions/
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The range of the principal value of tan™ is (-11/2, T/2) and tan (11/4) = 1
Therefore tan”'(tan 911/4) = T/4

(v) Given tan'(tan 1)

But we have tan”'(tan x) = x if x € [-T1/2, T1/2]

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

(vi) Given tan'(tan 2)

As tan”(tan x) = x if x € [-T1/2, T1/2]

But here x = 2 which does not belongs to above range
We also have tan (11 — 0) = —tan (0)

Therefore tan (6 — 1) = tan (0)

Tan (2 — 1) = tan (2)

Now 2 — 1T is in the given range

Hence tan™ (tan2) =2 -1

(vii) Given tan”(tan 4)

As tan’'(tan x) = x if x € [-T1/2, T1/2]

But here x = 4 which does not belongs to above range
We also have tan (11 — 8) = —tan (0)

Therefore tan (6 — 1) = tan (0)

Tan (4 — 1) = tan (4)

Now 4 — 1T is in the given range

Hence tan™ (tan2) =4 — 1
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(viii) Given tan(tan 12)

As tan”'(tan x) = x if x € [-T1/2, T1/2]

But here x = 12 which does not belongs to above range
We know that tan (2n1T — 8) = —tan (0)

Tan (6 — 2n1T) = tan (6)

Heren =2

Tan (12 — 417) = tan (12)

Now 12 — 411 is in the given range

. tan™' (tan 12) = 12 — 4.

RD Sharma 12th Maths Chapter 4, Class 12 Maths Chapter 4 solutions
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)
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Solution:

(i) Given sin (sin™ 7/25)

Now let y = sin™ 7/25

Siny =7/25wherey € [0, 11/2]

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

(ii) Given Sin (cos™ 5/13)

onometric-functions/
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Cos  — =V
Let 13
T
COSY :i YE|:D;:|
= 13 where =

Now we have to find

. [ 1 5] .
sin| cos™ — |=siny
13

We know that sin’B + cos’8 =1

By substituting this trigonometric identity we get

onometrlc functlons
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_ sin}f:iﬁfl—cns‘?y

y e {O. ]
Where

. siny =+fl1—cos” y

Now by substituting cos y value we get

| A

simy =,[1—-| —

Y 13

) [ 25

smy =, (1——

= 169
; 144
smy =, [—
s 169

(iii) Given Sin (tan™' 24/7)

onometrlc functlons
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tan
Let

2
-

24

"

tany = — ye {&
= 7 Where

Now we have to find

|

| A

. [ _1 24} .
sin| tan — |=siny

We know that 1 + cot?8 = cosec?8

= 1+ cot’y = cosec’y

Now substituting this trigonometric identity we get,

i) e
1+ — | =cosec’y
24

=

"

49 1
1+ =—
576 sin“y

=

On rearranging we get,

., 576

SNy = —
= 625

siny = % y E|:O ;}
= 25 Where| =

onometric-functions/
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(iv) Given Sin (sec” 17/8)

417
seC T —=Y
Let 8

secy = E h = |:0
= 8 Where

Now we have find

|

(I

: [ 1 1?] .
S| sec T — |=smy
8
1
Cosy =
We know that, Secy
Cosy = 8
= 1

1o | =

|

_ A 5 y € {0
Now, “IY =NE7CO0S Y here
By substituting, cos y value we get,

p
) 8\
smy=,(1—-| —
d [wJ
=

. 225
sy =, —
. 289
Sy = 1>
. 17
[ _11?] 15
sin| sec — | = —
. 8 ) 17

onometric-functions/
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(v) Given Cosec (cos™ 8/17)
Let cos™(8/17) =y

cosy = 8/17 wherey € [0, /2]
Now, we have to find

Cosec (cos™ 8/17) = cosec y
We know that,

sin?@ + cos? 0 = 1

sin?@ =V (1 — cos? 0)

So,

siny = (1 -cos?y)

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

=+ (1 — 64/289)

=/ (289 — 64/289)

=~/ (225/289)

=15/117

Hence,

€IndCareer

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

Therefore,
Cosec (cos™ 8/17) = 17/15

(vi) Given Sec (sin™ 12/13)

onometric-functions/
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T

Let 13 where 2
Sy = 12
— 13

Now we have to find

[ . 1 12]
Sec| sm — ZSECY
13

onometrlc functlons

€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-4-inverse-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-4-inverse-trigonometric-functions/

€IndCareer

We know that sin‘B + cos’0 =1

According to this identity cos y can be written as

T
— y € 0.—}
_, Cosy=4fl-sm”y Where { 2

Now substituting the value of sin y we get,

12
CoOsy = 1—[—}

2

_ 13
144
cosy =, {1———
= 169
25
cosy =, |—
— 169
_ 2 secy =—
. Cosy = -
1 . 112) 13
secy = sec| sin 575
_ COsYy =

(vii) Given Tan (cos™ 8/17)

onometric-functions/
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T
COs — =Y }’E|:U;:l
Let 17 where =

Cosy = 8
= 17

Now we have to find

=
tan| cos — |=tany
17

We know that 1+tan?6 = sec?0

Rearranging and substituting the value of tan y we get,

T
5 y € 0.—}
_, tany =4fsec Y =1 Where { 2

We have secy = 1/cos y|

1
’ran}f:\/{ 3 ]—1
- Cos™ ¥
2
W5
tany=_{ — | —1
- 8

289
tany=,——1
. 64

onometric-functions/
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225
fany —
s 64
fany = E
= 8
[ 8 ] 15
fan| cos — |=—
= 7 8

(viii) Given cot (cos™ 3/5)

onometrlc functlons
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Now we have to find

=)
cot| cos 5 =Ccoty

We know that 1+tan?6 = sec?0

Rearranging and substituting the value of tan y we get,

T
5 y € {0.—}
_ tany =4fsec”y -1 Where 2

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

1 1
= — -1 1 fi6
:}CDTY Cos™ ¥ 9

_, coty
2
1 [SJ 3
— =4 =] -1 coty =—
_, coty 3 .
[ _ISJ 3
cot| cos” — |=—
. 5) 4

(ix) Given Cos (tan™ 24/7)

onometric-functions/
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tan ﬂ =y
-

Let

~
tany = ﬁ Ve |:0
= 7 Where

Now we have to find,

o)
cos| fan ? =COosYy

|

o] A

We know that 1+tan?0 = sec?0
2 2
_ l+tan"y =sec”y

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

1 y € {0.;}
_ secy = +tan” Y \Where 2

24
secy = —
T ?
625
secy

25

Secy = —

= 7

onometrlc functlons/
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1
COsy =
- secy
COSYy =—
= .
[ 1 24} 7
cos|tan — |=—
. 7) 25

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)}

onometric-functions/
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. 7 T
Sl 1[_':_]:}{ KE|:—:.O:I
Let 25 Where =

. 7
SINX =——
= 25

Now we have to find

)
cos| s | —— | |=cosX
25

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

2| A

;

— XE[—
—, COSX =v1—sin"x Kince

49
cosx = J1———
_ 625
576
COSX = |—
_ 625
24
COSX = —
s, 25

{ . _1[ 7 H 24
COs5| 5111 _")_ :"?_
. 25 25

(ii) Given Sec {cot™ (-5/12)}

onometric-functions/
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-1 5 T
cot 7 =X X e 5> T
Let 12 where =

5
COtX = ——
= 12

MNow we have to find,

()
sec| cot | — ||=secx
12

¥ ¥
We knowthat l +fan" X =sec™ x

On rearranging, we get

1
1+
= cot™ x

2
=5eC X

Substituting these values we get,

1
secx =— 1+ . X €
= cot” X fince

2| A

onometric-functions/
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(iii) Given Cot {sec™ (-13/5)}

-1 { 13 J { T J
sec —— |=X X E 3 LT
Let 3 where =
13

SeCX = ——
=

Now we have find,

=[5
COt| sec —? =CotX

g g
We knowthat 1 +tan” X =sec™x

On rearranging, we get

2
— fanx = —fsec x —-1

Now substitute the value of sec x, we get

13’ 5
tanx=—4 —— | —1 CDTX:—_'?
5 = 12
=
1 5
. - _ 5
fanx :—1?“ _ co{sec [—?H — >
=

Exercise 4.10 Page No: 4.66
1. Evaluate:

(i) Cot (sin™ (3/4) + sec (4/3))

onometric-functions/
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(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))

( .13 43 J
cot|sm  —+cCcos  —
_ 4 4

[. .‘ _1 - _1 1 ]
SSeC X =C0s  —

X
We have

sin'x +cos T x =

ra | =

By substituting these values in given questions, we get

Fi"
cot—

(i) Given Sin (tan™ x + tan” 1/x) forx <0

onometric-functions/
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1

)] [ tan '@ =cot 'S —n forx <0

|

1
s'm(’ran_l X+ (cotix -7 a

[ _ _
sm{:—n]['.'tan 18+c0t le:

"

o =

On simplifying, we get

_ T
sim| ——
_ 2

We know thatsin(-8)=—sin 8

. T
—sim—=-1
.lj

= "

(iii) Given Sin (tan™ x + tan™ 1/x) for x > 0

g 1] 1
sin(tan"IXJrcm"lx)['mn 0 =cot 5 forx >0

Again we know that,

’ran_l 0+ cot_l 0=

(O =

Now by substituting above identity in given question we get,

. Tt
Sl —

onometric-functions/
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(iv) Given Cot (tan™ a + cot” a)

We know that,

tan_l 0+ cot_l 6=

2| A

Now by substituting above identity in given question we get,

T
cor 2 |
_ 2

-0

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

onometrlc functlons
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We know that

_ 1
sec lEl = COS .
B

Again we have

_ o1
cosec lEl:sm IE

By substituting these values in given question we get,

a1 41
COS| COS —+sI1  —
_ X X

We know that from the identities,

. _ T
sin 1E1+cns 18:;

3

Now by substituting we get,

FiY
cos —

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

Given cos™” x + cos™ y = /4

onometric-functions/
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We know that

sin?@+cos 0=

2| A

Now substituting above identity in given question we get,

T | T | T

——sm X |+ ——Ssl V| =—

2 2 4
=

Adding and simplifying we get,

- | T

TE—(SIII X +s51n }F)z—

= 4
On rearranging,

_— S i
Si X +s1m V=T ——
— 4

_— - 3m
S X sV =—
= 4

3.If sin” x + sin" y =1/3 and cos™ x — cos™ y = /6, find the values of x and y.

Solution:
Givensin' x +sin"y=1/3 ....... Equation (i)
And cos'x—cos'y=1/6 ......... Equation (ii)

onometric-functions/
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(sin'x—cos T x)+(sin"'y +cosTy) = Tz
- 3 6

We know that,

. _ T
sin 1El+cc-s 16:5

onometrlc functlons
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By substituting above identity, we get

. _ T
(s 'x —cos IX]-I-{:J:

T
s 6

=

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

"

f -1 -1 T
——C0s X |—C08 X =——
= 3

Now by adding,

2cosix = ?

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

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

Given cot (cos™3/5 +sin" x) =0

onometric-functions/
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On rearranging we get,

(cos™3/5 + sin™ x) = cot™ (0)

(Cos™3/5 + sin™ x) = 1/2

We know that cos™ x + sin™ x = 11/2

Then sin™ x = /2 — cos™ x

Substituting the above in (cos™ 3/5 + sin™ x) = 11/2 we get,
(Cos™3/5 + 11/2 — cos™ x) = /2

Now on rearranging we get,
(Cos™3/5—cos™x) = /2 —11/2
(Cos™'3/5-cos'x)=0

Therefore Cos™ 3/5 = cos™ x

On comparing the above equation we get,
x=3/5

5. If (sin™ x)? + (cos™ x)? = 17 %36, find x.
Solution:

Given (sin™ x)? + (cos™ x)? = 17 1?/36

We know that cos™ x + sin™ x = 11/2

Then cos™ x = /2 — sin™ x

Substituting this in (sin™ x)? + (cos™ x)? = 17 1%/36 we get
(sin™ x)? + (11/2 — sin™' x)? = 17 /36

Lety =sin" x

y2 + ((T1/2) — y)2 = 17 T1%/36

onometric-functions/
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y2 + /4 —y? — 2y ((1/2) —y) = 17 1%/36

/4 — Ty + 2 y*= 17 1%/36

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

18y?—9my+2m? =0

18y —12my +3my+2m? =0

6y By—2m)+1m (3y—2m) =0

Now, (3y —2m)=0and (6y + ) =0

Therefore y = 2m/3 and y = — 11/6

Now substituting y = —1/6 in y = sin” x we get
sin" x =—T/6

X = sin (- 11/6)

x=-1/2

Now substituting y = -21/3 in y = sin™ x we get
X = sin (211/3)

X = \3/2

Now substituting x = ¥3/2 in (sin™ x)? + (cos™ x)? = 17 T1%/36 we get,
=1/3 + 11/6

= 11/2 which is not equal to 17 1%/36

So we have to neglect this root.

Now substituting x = -1/2 in (sin™ x)? + (cos™ x)? = 17 11%/36 we get,

=1%/36 + 4 %9

onometric-functions/
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=17 /36

Hence x = -1/2.

Exercise 4.11 Page No: 4.82

1. Prove the following results:

(i) Tan™' (1/7) + tan™' (1/13) = tan™ (2/9)

(ii) Sin™ (12/13) + cos™ (4/5) + tan™ (63/16) = 1r
(iii) tan™' (1/4) + tan™ (2/9) = Sin"* (1/ \/5)
Solution:

(i) Given Tan™ (1/7) + tan™ (1/13) = tan™ (2/9)

onometric-functions/
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Consider LHS

-1c1 -1 1
tan™"(z) + tan™" ()
We know that, Formula

X+y
I—xy

tan~'x +tan 'y = tan™!

According to the formula, we can write as

= RHS
Hence, the proof.
Hence, proved.
(il) Given Sin"' (12/13) + cos™ (4/5) + tan (63/16) = 11

Consider LHS

onometric-functions/
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o, 12 . ‘14+ta‘1 63
sin {13) cos™ ¢ n (16

We know that, Formula

X
sin~!x = tan™?! (—)

V1 —x2

V1 —KE)

cos 'x = tan?!
X

Now, by substituting the formula we get,

2

:)

12
tan ' —2— |+ tan™?

4 2
1-(5)
13

_1,63
+ tan {16)

il
r.nl.h-_l_,__‘\

—1-1 1,3 _q .63
_tan™}(3) +tan1 () + tan~I(2)

Again we know that,
X+y

tan'x+tan 'y =m+tan™!
1—xy

Again by substituting, we get

1z 3

1, 513 1,63
T tan™ (k) + tan >

-10_83 -183
_m+tan(—2) +tan (D)

onometric-functions/
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We know that,

tan”'(—x) = —tan"'x
_tan-1¢ &3 -1.83
_T—tan™( 1ﬁ) + tan (1:)

=N
12

sin~!(—) + (:-::-5_1E + tan_l(ﬁj =T
So, 13 5 16"

Hence, the proof.

Hence, proved.

(iii) Given tan (1/4) + tan™ (2/9) = Sin™ (1/ V/5)

onometrlc functlons
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1 L2
tan {E)+tan {gjl

We know that,

X+
tan'x+tan"ly = S
1—xy

By substituting this formula we get,

1 2
-1 _!-l_E
1—x-
= 4 49
17
-1 38
tan™ 3
= =1 -]

tanf
Now let, 2 s .
. s W 1 L
=}tan {z) = sin {ﬁ) = RHS

1
sinf = —
Therefore, V5 tan-1 1 + tan-1 2 41
n (- n (=) =sin"(—
1 &) &) ()
= sin"t—
So, V5 Hence, Proved.

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

Given tan” (xly) — tan™ {(x-y)/(x + y)}

onometric-functions/
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We know that,
X—y

tan~'x —tan"'y = tan™?
1+ xy

Now by substituting the formula, we get

1 E_G:_E)
tan_ T T—"
TS E)

-1 Xlx+y)—y(x-y)
yilx+y)+x(x—y)

tan~ 1Y

x% +y?

_tan™t1

& | A

S0,

X—y, ™

tan_l(g) ~ant( D = g

Exercise 4.12 Page No: 4.89

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

Given Cos (sin ' 3/5 + sin” 5/13)

We know that,

onometric-functions/
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sin"!x +sin"'y = sin™?! [5{1!1 —yZ4y/l— XE]

By substituting this formula we get,
2 2
. 13 ‘ _(= = ‘ (2
_CDS(SIH [5 1 (13) t 13 1 (5) ])

. 3 12 5 4
cos(sm 1[—><—+ — x- )
5 13 13 5

cos (1 [22])

Again, we know that

sin"'x = cos™!y1 —x2

Now substituting, we get

cns(cns‘l ‘1— (E}E |

ﬁ
(_ _13+ ) _15) 33
cos(sint=+sin"l— | =—
Hence, 5 13/ 65

onometric-functions/
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= cos(cos‘1J1 — (z)z)
cos (cos‘l\f(g)z) = cOS (cos'l(g))

33

= 65

Hence ( i '1§+ ' '1£)—E
ycos(sin™ = +sinT o) =

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

onometric-functions/
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We know that,

cos 'x+costy= cos™?! [xy— Ji—-x2/1- yz]

Now by substituting, we get

costixz = [1- (@) [1- ()| = @

=

3 yva—x2 g—y2
[“—y— x Y0¥ _ o5 @
— Ls 2 3

Xy —V4—-x% x,/9—y?=6cosq

_ Xy —6cosa = V4—x2,/9 —y?
On squaring both the sides we get

o (xy—6cosa)? = (4—x%)(9—y?)

_ x2y?+ 36c0s%a— 12xycosa = 36 — 9x% — 4y? + x?y?

_, 9x*+ 4y? — 36 + 36c0s°q — 12xycosa = 0

onometric-functions/
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_, 9x* + 4y® — 12xy cosa — 36(1 — cos?a) = 0

—, 9x* + 4y? — 12xy cosa — 36sin*a= 0

_, 9x%+ 4y? — 12xycosa = 36sin’a
Hence the proof.

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)

onometric-functions/
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1 11 _+ b
1 - —cos'>+cos?t-
b x

14 _
cos 1> +cos
— X a

We know that,

cos 'x+cos ty= cos7? [x}r— J1- x2,/1— FE]

By substituting this formula we get,

e @ O] O O]

e - -
OO -y

Squaring on both the sides, we get

(1-0)(-0)-(-O)(-6))

=

[ yw.indcaree
onometric-functions
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On simplifying, we get
= (b? —a?) a’b? = x*(b* — &%)
= x? = a’h?

=x=ab

Exercise 4.14 Page No: 4.115

1. Evaluate the following:

(i) tan {2 tan™' (1/5) — r/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) — 11/4}

onometric-functions/
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We know that,

2x
1—x2

2tan"(x) = tan~{( ),if|x] < 1

n
And 4
Now substituting these values we get,

can be written as tan—*(1)

1
tan {tan‘l{%j —tan?! 1]

25
_tan {tan_l{l—z) —tan™?! 1}

Again we know that,

X p—

tan~'x —tan"'y = tan™?! Y
1+xy

Now substituting this formula, we get tan {tan‘l(_—T)}

= 17
21
tan {tan_l{u—sj] 7
_ T = 17

(i) Given tan {1/2 sin™ (3/4)}

onometric-functions/
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1., 43
“sinTiZ =t
Let 2 4

Therefore,

. 3
5in2t = -
— 4

Now, by Pythagoras theorem, we have

. 3 erpendicular
sin2t = - = L
= 4 hypotenuse
42 _32 Base We know that,
cos2t= =
— 4 hypotenuse

1 — cos2x

J7 -
cos2t= — 1+ cos2x
= 4

By considering, given question 1-cos21
— 1+cos2i

ta [1 _ _13}
1125111 2

_ tan(t)

onometric-functions/
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Il
Sls

Now by rationalizing the denominator, we get

@—VT)(4—VT)
N GHTE—T)

V77

.

47
= 3
Hence
o [1 _ _13} 4 —+7
n 2sm i 3

(i) Given sin {1/2 cos™ (4/5)}

onometrlc functlons

@€IndCareer


https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-4-inverse-trigonometric-functions/
https://www.indcareer.com/schools/rd-sharma-solutions-for-class-12-maths-chapter-4-inverse-trigonometric-functions/

€IndCareer

Now by substituting this formula we get,

o

B PO O -
S| - 451N
2 N 2

sin(sin_1 (i 1 ))
_ 2x5

_sin (sin‘1 (i .J%))

As we know that

‘U‘l

sin(sin"'x) = xasne€ [—1,1]

+
We know that =

T . (1 4 4-) + 1
e o a1 [1—x sin{-cos™ - | =1t—
cos™ X = 2sin (i > ) Hence, 2 5 10

(iv) Given Sin (2 tan "' 2/3) + cos (tan™ V3)

o=
[ ]

onometrlc functlons
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We know that

p— 2x )_ -1
sin (1+xz = 2tan {:X:];

cos™! (Jﬁ) = tan™(x)_

r

MNow by substituting these formulae we get,

) sin (sin_1 (i—j‘é)) + cos (ms‘l (ﬁ))
_ sin (sin‘1 (E)) + cos (cos‘l G))

Hence,

2 37
sin (2 tan‘l{gj) + cos(tan™1v/3) = T

2. Prove the following results:

(i) 2 sin*' (3/5) = tan™ (24/7)

(i) tan™' %, + tan™ (2/9) = "2 cos™ (3/5) = V. sin™ (4/5)
(iiii) tan™ (2/3) = % tan™' (12/5)

(iv) tan™ (1/7) + 2 tan™ (1/3) = /4

(v) sin™! (4/5) + 2 tan™ (1/3) = /2

onometric-functions/
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(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) 2 tan™ (1/2) + tan” (1/7) = tan*' (31/17)
(x) 4 tan"'(1/5) — tan"(1/239) = 1r/4
Solution:
(i) Given 2 sin"' (3/5) = tan"! (24/7)

_sin s~ (53)) + cos (cos™ (3))

12 1

=13 2

37
= 26

Hence,
2 37
sin (2 tan‘l(—)) +cos(tan™*V3) = —
3 26
Consider LHS

2sin~?

| w

We know that

X
sin™!(x) = tan~}{{(———)
1—x?

Now by substituting the above formula we get,

Hence, proved.

onometric-functions/
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(ii) Given tan™ % + tan™ (2/9) = ¥ cos™ (3/5) = 2 sin” (4/5)

onometrlc functlons
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_tan} () + tan(2)

We know that

(0]

nometrlc functlons
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X+y
1—xy

tan'x +tan 'y = tan?

Now by substituting this formula, we get

Multiplying and dividing by 2
RO

Again we know that

1—x?
2tan 1x = cos_l( )

1+x2
1
1 1=
“cos | —
2 14+
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= RH5

o 20 1 _1(3)
o, n {4) n {9)— SCosT g

Now,
1 _ 3
“cos~ ! (—)
=2 5

We know that,
_cos  x = sin"ty1—x2

By substituting this, we get

1. _ ' 9
“sin™! {1 ——=
:E 25

. 16
—sin™! [—
- 25
1. 44
“gin~t-
=2 3
= RHS

- 1 o L2 1 _1(3)_1 4
o, n {.:1.) n {9)—2(:05 = —sin

Hence the proof.

Hence, proved.
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(iii) Given tan™ (2/3) = % tan"! (12/5)
Consider LHS
—1,2
_tan™"(3)

Now, Multiplying and dividing by 2, we get

HES O

We know that

2%
2tan 'x = tan~? ( )
1—x2

By substituting the above formula we get

= RH5

a2 L _1(12)
So, an {3)— 5 tan 5

Hence the proof.

Hence, proved.

onometric-functions/
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(iv) Given tan™ (1/7) + 2 tan™ (1/3) = T1/4

onometrlc functlons
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Consider LHS
-1 1 -1 1
_ tan {:;:] + 2tan {:E:}

We know that,

2x
2tan 'x = tan~? ( )
1—x2

By substituting the above formula we get,

1

4.1 g EH—
tan 1{;)+ tan 1(1—_5]
o

onometrlc functlons
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tan~*(2) + tan—l{%)
_tan™}(2) + tan~!(2)

Again we know that

X+y
1—xy

tan'x+tan 'y = tan™!

fan~t(2) + 2tan—i(0) = &
So, 7 37 4

Hence the proof.

Hence, proved.

(v) Given sin™ (4/5) + 2 tan™ (1/3) = /2
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sin~!(x) = tan™*(

X
V1 —ij

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

And, 1—x2

Now by substituting the formula we get,

tan 1{_5E)+ tan 1{1—_3)

z5

4 4
tan_l{—f?—) +tan"*(3)
2

=

_ tan_l{gj + tan_l{;)

We know that,

X+
tan'x +tan 'y = tan? Y
1—xy
Consider LHS L
_sin~!(3)+ 2tan~*(3) ° e
tan~1| 2=z
We know that, _ 0
_ tan"*(o0)
4 1 T
n . —1 -1
= =)+ 2tan"(2) = —
3 5o S )+ 2T ) = 5
=RH5 Hence Proved
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(vi) Given 2 sin (3/5) — tan™! (17/31) = /4
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Consider LHS

25111_1{ o)~ tan _1{5)

We know that

sin~1(x) = tan(

X
V1 —XE)

According to the formula we have,

2

4
17 5 v\ _ —-1.17
2tan {_JEE_) tan {31)
25

_2tan i) - tan i3

Again we know that,

2x
2tan 'x = tan™? ( )
1—x2

By substituting this formula, we get

onometrlc functlons
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-2tan () —tan e

_ 1.3\ -1,17
= 2tan (4) tan (31)

Again we know that,

2X
2tan~*x = tan™? ( )
1—x2

By substituting this formula, we get

- tan (2 - tan ()

16

onometrlc functlons
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tan-i«:i) tan~t(2)

= 1la
1028y o117
_tan {:) tan~*(3)

Again we have,

T B
-1 ]
tan- ( F3 1'.'-"#4 =] )

Z17

-1 '5_25)
= tan (625

_tan™'(1)

&= a

=RH5

NS NN U
s (g) —tanT () =

Hence the proof.

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

_2tan(9) + tan 1))

We know that

(0]

nometrlc functlons

€IndCareer

2%
2tan 'x = tan~? ( )
1—x2

Now by substituting the formula we get,
EXE 1
tan™'(—%)+ tan™ (=)
- 1— 8
2

tan~}(F) + tan~*(3)

= 25
-1¢32 -1,1
tan™" () +tan""(3)

Again from the formula we have,

X+y

tan'x+tan 'y = tan™?!
1—-xy
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= RHS

2 tan_l(lj + tan_l{l) = tan_l{ij
S0, 5 8 7

Hence the proof.

Hence, proved.

(viii) Given 2 tan™ (3/4) —tan™ (17/31) = /4
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Consider LHS

17

103y _ pan-1¢
_ 2tan {4) tan (31

We know that,

2X
2tan 'x = tan~?! ( )
1—x2

Now by substituting the formula we get,
252 17
—17575y _ pan—17L7
:tan {1 1.;,6) tan™"(37)

1025 18y a1
_tanCx ) —tani(3)

1028y o117
_tan {:) tan™"(37)

We know that,

X —_—
tan'x—tan 'y = tan™?! Y
1+ xy
. L tan-1 (5_25)
Again by substituting the formula we get, e
24 17 1
tan~! z 17 - tan™(1)
_ 1+
B =
Ta4—119 =4
tan™! (Hﬁ?ﬁ)
= z17 = RHS
Stan-1 3 tan-1 17 T
n(-)—tan (=) = —
So, {-ﬂ:) {31 4

Hence the proof.

Hence, proved.
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(ix) Given 2 tan™ (1/2) + tan™ (1/7) = tan™ (31/17)
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Consider LHS
_2tan () + tan(5)

We know that,

2x
2tan 'x = tan~! ( )
1—x2

Now by substltutlng the formula we get,

tan—l(—Z) +tan~1(2 )

= &

2
tan~*(3) + tan"}(2)

= &
tan™*(3) + tan"}(2)

Again by using the formula, we can write as

X+y

tan'x+tan 'y = tan™!
1 —xy

onometrlc functlons
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= RHS

2tan~? L + tan™? L tan~?! 51
5o 2073 (5) = tan™* (-

Hence the proof.

Hence, proved.

(x) Given 4 tan™'(1/5) — tan™(1/239) = /4
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Consider LHS
e Voo WU o
_ 4tan (5) tan (239)

We know that,

4x — 4x3
1—6x%+x*

-1 _ -1
4tan”"x = tan ( tan-1 (uuxzag—ug)

= 119x239+120

Now by substituting the formula, we get
_1 (28561
tan
= 28561

axtoa(2) .
tan™? (% — tan~}(—
A A = _ar
1180y i T
= tan {:119) tan {:239) =4
Again we know that, = RHS
K _
tan~'x —tan 'y = tan! 27y >0,
1+xy 1
120 1 4tan 1(3) —tan" (=) =
= 115 z3s Hence the proof.

Hence, proved.

3. If sin” (2a/1 + a?) — cos™'(1 — b?/1 + b?) = tan™(2x/1 — x?), then prove thatx = (a—-b)/ (1 + a

b)
Solution:

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

sin
=

We know that,
2x
2tan 'x = sin~! ( )
1+ x2
1—x
2tan 'x = cos~?
(1 + XE)

2x
2tan 'x = tan? ( )
1—x2

Now by applying these formulae in given equation we get,

onometrlc functlons
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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,

1 XY
1+ xy

tan'x —tan"'y = tan~

Now by substituting this in above equation we get,
tan‘l{ﬂ) =tan™*(x)

= 1+ab

On comparing we get,

5 = a-b
= " 1+4ab

Hence the proof.

Hence, proved.

4. Prove that:

(i) tan"'{(1 — x?)/ 2x)} + cot™{(1 — x?)/ 2x)} = /2

(ii) sin {tan' (1 — x?)/ 2x) + cos™ (1 = x?)/ (1 + x?)} =1
Solution:

(i) Given tan™{(1 — x2)/ 2x)} + cot'{(1 — x2)/ 2x)} = T7/2
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Now by applying the above formula we get,

-
tan™? (12"‘ )+ tan—l( 2x }

X 1—x2

Again we know

X+y
1 —xy

tan'x+tan 'y = tan™!

By substituting this we get,

n-1 (1;:2)+(1i1;2))
" (1—(1;:2)%1?’;2)

14x*—zx24ax?
=2
tan_l( 2X(1-X=) )

zx(1-xZ)—zxi1—x2)
2x(1-x2)

tan-1 (1+x“+zxz)

Consider LHS = 0
tan™?! 1 + cot™? 122 _tan” (o)
= 2x 2x
m
We know that, =2 = RHS
1 1—x? 1—x% @
cot™'x= tan™! (—) tan~t + cot—1 - —
X 2% 2x 2

Hence, proved.

(i) Given sin {tan™" (1 — x?)/ 2x) + cos™ (1 — x?)/ (1 + x?)}
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Consider LHS

41— _q 1—x2
sm{tan 1 + cos 1—)
2K 14x2

We know that,

, 1—x?
2tan tx = cos~?
(1 +X2)

Now by applying the formula in above question we get,
2
sin (tan‘l 1= 4 otan? x)
= 2x

Again, we have

2%
2tan 'x = tan~?! ( )
1—x2

Now by substituting the formula we get,

sm{tan_l "+ tan ( 2x D

1-x2

Again we know that,

X+y

tan'x+tan 'y = tan™?!
1—xy

Now by applying the formula,

sin (tan_l (iz(xzi))
= 1 l;:: X(iil::ZJ
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1+t —ounT4axn? -1
. -1 2X(1—%7) B
51n (tan ( TX[1-X2)—2X[1-X2) ))
_ 2x(1-%Z) = RHS

14x*—2x24ax? S'D,
sin (tan_l (—zqu_ﬂ} ))
— ° 1—x? 1—x?
=1

sin™?! (tan_l +cost

2x 1+x2
_ sin(tan™*(e0))

Hence the proof.
Hence, proved.
5. If sin” (2a/ 1+ a?) + sin™ (2b/ 1+ b?) = 2 tan™' x, prove that x=(a+ b/ 1 -a b)
Solution:

Given sin™ (2a/ 1+ a?) + sin™ (2b/ 1+ b?) = 2 tan™" x
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Consider

2b
)+ sin™? = 2tan"1(x)

-1
sin™( 1+b2

1+ a2

We know that,

2X
2tan 'x = sin~! ( )
1+ x2

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)

Again we have,

X+y

tan'x+tan 'y = tan™!
1—-xy

Now by substituting, we get

a+h
1-ab

tan }(—) = tan"*(x)

=

On comparing we get,

a+b

= 1-ab

Hence the proof.

Hence, proved.
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Chapterwise RD Sharma
Solutions for Class 12 Maths :

e Chapter 1—Relation

e Chapter 2—Functions

e Chapter 3—Binary Operations

e Chapter 4—Inverse Trigonometric Functions

e Chapter 5—Algebra of Matrices

e Chapter 6—Determinants

e Chapter 7—Adjoint and Inverse of a Matrix

e Chapter 8—Solution of Simultaneous Linear Equations
e Chapter 9—Continuity

e Chapter 10—Differentiability

e Chapter 11—Differentiation

e Chapter 12—Higher Order Derivatives

e Chapter 13—Derivatives as a Rate Measurer

e Chapter 14—Differentials, Errors and Approximations

e Chapter 15—Mean Value Theorems

e Chapter 16—Tangents and Normals

e Chapter 17-Increasing and Decreasing Functions

e Chapter 18—Maxima and Minima

e Chapter 19—Indefinite Integrals
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About RD Sharma

RD Sharma isn't the kind of author you'd bump into at lit fests. But his
bestselling books have helped many CBSE students lose their dread of
maths. Sunday Times profiles the tutor turned internet star

He dreams of algorithms that would give most people nightmares. And,
spends every waking hour thinking of ways to explain concepts like 'series
solution of linear differential equations'. Meet Dr Ravi Dutt Sharma —
mathematics teacher and author of 25 reference books — whose name
evokes as much awe as the subject he teaches. And though students have
used his thick tomes for the last 31 years to ace the dreaded maths exam,
it's only recently that a spoof video turned the tutor into a YouTube star.

R D Sharma had a good laugh but said he shared little with his on-screen
persona except for the love for maths. "I like to spend all my time thinking
and writing about maths problems. I find it relaxing," he says. When he is
not writing books explaining mathematical concepts for classes 6 to 12 and
engineering students, Sharma is busy dispensing his duty as vice-principal
and head of department of science and humanities at Delhi government's
Guru Nanak Dev Institute of Technology.
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