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

EXERCISE 4.14

1. Evaluate the following:

(i) tan {2 tan (1/5) — t/4}

(ii) Tan {1/2 sin’! (3/4)}

(iii) Sin {1/2 cos™ (4/5)}

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

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

We know that,

2tan"1(x) = tan™!(

l_xz),iflxlﬁi 1

N1y
— can be written as tan~ (1
And 4 (1)

Now substituting these values we get,

L
23
tan {tan‘l{_:i} — tan™?! 1}

25
_tan {tan‘l{%] —tan™! 1}
Again we know that,

X _
tan~'x —tan" 'y = tan™?! Y
1+ xy

Mow substituting this formula, we get

.
tan [tan‘ 1 (%)

1z
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_tan [tan‘ 1 [;—;)}

(ii) Given tan {1/2 sin™ (3/4)}

1, _43
—sinTiZ =t
Let 2 4

Therefore,

sin™!= = 2t
=

ol

. 3
sin2t = -
== 4

Now, by Pythagoras theorem, we have

3 perpendicular
SN2Ek— = = 31— w1
— 4 hypotenuse
y 4% —32 Base
cosZ2t = =
= 4 hypotenuse
V7
cos2t= —
= 4

By considering, given question

: [l . _13}
anj-sin~- —
2 4

_tan(t)
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We know that,

1 —cos2x
1+ cos2x

Now by rationalizing the denominator, we get

(4—/7)(a—7)
N @+T)(4—T)

(V77

I
=]

Hence

1 _3) 4-47
taIl{ESIIl_ —}=

(iii) Given sin {1/2 cos™ (4/5)}

We know that

cos ix =2sin™! (i f?)
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Now by substituting this formula we get,

] 1 2 ] —
sin| = 2sin
2

sin (sin‘1 (i L))
_ 2%5

sin (sin‘1 (i %D
= 10

As we know that

1

sin(sin"'x) =xasne [-1,1]

1

s
| (1 _14-) I 1
sin{=cos™ =) =+—
Hence, 5 V10

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

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

CDS_l(

) = tan™'(x)

1‘." 1+x2

Now by substituting these formulae we get,

. - EKE -1 1
Sin| sin _% + COs| COS —
1+E y1+3
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_sin (5111‘1 (E)) + cos (ms‘l GD

12 1
_+_
= 13 2

37
= 26

Hence,

37
26

2
sin (2 tan‘l(g)) + cos(tan~1+/3)

2. Prove the following results:

(i) 2 sint (3/5) = tan (24/7)

(ii) tan2 % + tan™® (2/9) = % cos™? (3/5) = % sin? (4/5)
(iii) tan™ (2/3) = % tan (12/5)

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

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

(vi) 2 sin* (3/5) —tan (17/31) = /4

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

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

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

2sin™?

| wa

We know that

o1 -1
sin™'(x) = tan™'( )
V1 —x2

Now by substituting the above formula we get,
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2
2 x tan~! (TE__?)
— y17zs

3

2 x tan™*(%)

= 3
_2X tan‘l(%)

Again we know that

2¥
1—x2

2tan™*(x) = tan™*( ),if x| < 1

Therefore,

=3
2=

tan™! (=)
= 1la

2
tan™ (%)

= la
:tan_l{?)

= RHS
24

2 5111‘1§ = tan" (=)
So, 5 7

Hence, proved.

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

tan~1(3) + tan~1(2
= 4 9

We know that
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X+y
1—xy

1

tan~'x+tan 'y = tan”

Now by substituting this formula, we get

1 2
tan—! (—‘*—‘-’—_+_ )
1 2
1——x=
= 4 9

s (55)

_tan ()

Multiplying and dividing by 2
sl ()}

Again we know that

1 —x?
2tan *x = cos?!
1+ x2

= RHS

ean-i(h + tan-1(3) = - _1(3)
So dll 1 dall 9 = 2IZIZZI'S 5

!
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Now,
1 _ 3
~cos~ ! (—)
=2 5

We know that,
_costx = sinTty1—x?2

By substituting this, we get

1, _ g9
—sin™t [1——=
=2 25

= RHS

e B | Al _1(3)_1 4
So) n (.4:] an {9)—21:05 g)=3sin ¢

Hence, proved.

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

-1,2
_tan (3)

Now, Multiplying and dividing by 2, we get

_i{zan ()

We know that
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2X
2tan 'x = tan~! ( )
1—x°2

By substituting the above formula we get

_stan ()
— RHS

. 12 lt _1(12)
o, an (3)- > an E

Hence, proved.

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

_ tan‘l(é) + Etan_l(é)

We know that,

2%
2tan 'x = tan?! ( )
1—x2

By substituting the above formula we get,

1
23—

tan‘l(%) + tan‘lﬁl—_i)
= 9
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2
tan~! (%) +tan"*(3)

= 9
_ tan‘l(é) + tan‘l[g)

Again we know that

X+y
1—xy

1

tan 'x+tan 'y = tan”

1 1 s
tan~!(=) + 2tan~!(2) = —
an (?) an (3) 2

!

Hence, proved.

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

~ sin1(3) + Etan‘l(gl)

We know that,
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s o—1 -1
sin~'(x) = tan™ (——)
V1 —x2

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

And, 1—x2

Now by substituting the formula we get,

s -
tan™'(——=—=) + tan™’ ()
1

[1_1e
_ W zs ?

& z
tan~! [—lﬁ,?—) +tan™*(3)
_ \ 25 8

_ tan‘l{gj + tan‘l{z)

We know that,

tan~'x+tan"ty = tan™!

82
tan~?! (—%‘E)
1——x-
= 3 &

25
tan~?! (ﬂ)
_ 0

_tan"1(e0)

1—xy

ra | 2
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in(%) + 2tan~2 () = &
sSin c dall 3 = )

!

Hence Proved

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

2sin™(2) — tan~1(>)
= 5 a1
We know that

o1 -1
sin™!(x) = tan” ' (——)
31 —x2

According to the formula we have,

3
o “1/__ 5\ _ tan-1¢7
N 25

3
- g B pan—det
= 2tan (—_51_:) tan 31)

A 25

| -13y _ o -1,17
2tan (4) tan (31)

Again we know that,

2X
2tan"!'x = tan™! ( )
1—x2

By substituting this formula, we get

2
2% 17
tan (—11_:_,,6) tan (31)
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2
tan™(%)—tan™* (E)
= 1a

124 12
_tan (?) tan (31)

Again we have,

1

fan

24 17
tan~! (—% H)
14+—x—
= 7T =5

T&4—119
-1
tan (Hﬁ:ﬁ)

217

-1 625)
= tan (625

_tan=—2(1)

X —tan 'y = tan~

= | A

= RHS

9si _1(3) : _1(1?)_ m
S sin (g an(37) = 7

r

Hence the proof.

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

~ 2tan~1(3) + tan‘l(g)

We know that
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2%
2tan 'x = tan™! ( )
1—x2

Now by substituting the formula we get,
Exi 1
tan~*(—5) + tan" ()
- 12
2

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

= 25
-1032 -1t
_tan (12) + tan (8)

Again from the formula we have,

X+
tan"!x+tan 'y = tan™?! Y
1—xy

10+3
tan~! (Eéég)

Q6

4 {12 9
tan~! (— X —)
= 24 91

_ tan™! G)
= RHS

1 1 4
2tan™! (E) + tan™! [:ﬁ) = tan"}(2)

S0, 7

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

13y _ tan~1(X
_ 2tan (4) tan (31)

We know that,

2x
2tan 'x = tan~? ( )
1—x2

Now by substituting the formula we get,

3
2x—

tan™! (%) - tan‘l[g)
= la

102, 16y o -1.17
_tan [zx?J tan (31)

—12% _ tan~1(Y
_tan {:) tan {31)
We know that,

x—y
1+ xy

tan"'x—tan *y = tan !

Again by substituting the formula we get,
24 17
tan™?! (—%%)
1+—x—
= 7 3l

Ta44—11l9
-1
tan (ﬁ%ﬂbﬁ)
= 217

tan™! (&‘)
= 625

_tan"(1)



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

ot _1(3) : _1(1?)_’1'[
So an™(; an—(37) = 3

!

Hence, proved.

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

_2 tan‘l(é) + tan‘l(é)

We know that,

2x
2tan !'x = tan™? ( )
1—x2

Now by substituting the formula we get,

1

2¥—
tan_l(l—_%) + tan_l{éj

= 4

tan_l(%) + tan~* (%j
= 4

) tan‘l(g) + tan_l{g)

Again by using the formula, we can write as

1 X+y

tan x4+ tan" vy = tan”
y 1—xy



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

E
-1
tan (%_1,':)
= 1
_ 31
tan~t (—)
= 17

= RH5

1 1 31
2tan™}(2) + tan~i(2) = tan"}(—
’ an (2) an (?) an (1?

Hence, proved.

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

1Dy _pan1l——
_4tan (5) tan {23

We know that,

ARl 4x — 4x°
an~ "X = tan
1—6x%+x*

Now by substituting the formula, we get

1 nE
tan™! %{5)4 — tan~}(—)
-_ )

1-6(5) +(3 2
T R P
_tan (119) tan (239)

Again we know that,

1

Xx—tan 'y = tan~

120 1
tan™! | 2435223
- 1 e%2za

fan
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—1 (120239119
tan R
= 119x239+120

28561
tan~? ( )
28561

_tan"*(1)

So,

1 1 m
4tan™ (=) —tan"(552) = —
an [5) an (239) 2

Hence, proved.

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 sint (2a/1 + a%) — cos}(1 — b%/1 + b?) = tan}(2x/1 — x?)
Consider,
=1 2a _ _ll—hz_ -1 2x
_sin (1+az) cos™ ;= tan (1—x2)

We know that,

otan-1 ._1( 2X )
an - x = sin
1+ x2

1 —x?
2tan !x = cos‘l( )

1+ x2

2x
2tan 'x = tan~? ( )
1—x2

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,

1 1

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,

y a-b
= " 1+ab

Hence, proved.

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

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

Consider LHS

1 1_]{2 2

_tan
We know that,

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

Lz
tan~! (l—t) + tan~! ( 232)
= 2x 1-x

Again we know

X+y
1—xy

1 1

tan~'x +tan 'y = tan~

By substituting this we get,

] tan~* (l(l;f]%ﬁiﬂ ))

(l—z{zjl X
_ x(
X 1-%2

14x*—oxliax?
) 2H(1—%2)
tan ( 2X(1-XZ)—2x(1-X2) )

2H(1-%2)

-1 14x*+2 _\'2)
_tan (—@

1
tan—! e + cot™?

Hence, proved.

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

Consider LHS

. _ 1-x= _ 1-x=
sin (tan 1 + cos?! )
— 2x 1+x2

We know that,
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. . 1—x?
2tan™ " x = cos
1+x2

Now by applying the formula in above question we get,

2

sin (tan‘l L™ ¢ otan! x)

2x

Again, we have

2x
2tan 'x = tan~?! ( )
1—x2

Now by substituting the formula we get,

. _ 1> _ 2x
sin (tau 1 — 4 tan™? ( D
— 2x 1-x2

Again we know that,

X+y
1—xy

tan"'x+tan'y= tan!

Now by applying the formula,

sin| tan™t —J-—Ll;_f;( ixz)
_ 1 x(5)

14+x*—oxT4ax”

. -1 2X(1L—X%2)
sin| tan 2R 1—XZ)—2x( 1—%2)

— 2X(1L—X%2)

14x*—zxt4axt
1 2H(1—-%2Z)
1]

sin| tan™

_ sin(tan™ (o))
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. fm
311 (—)
= 2

-1
= RHS
S0,
1 —x? 1 —x7
sin™*| tan? +cos? =1
2xX 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?t (2a/ 1+ a?) + sin! (2b/ 1+ b?) =2 tan! x
Consider
L., m2a . O 2b P
sin (_1 n aE} Sin"= o5 = 2tan (%)

We know that,

ptantx = s (2
an~'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)



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

Again we have,

X+y
1—xy

1 1

tan~'x +tan 'y = tan~

Now by substituting, we get
-1 a+b _ -1
_tan (_l—al:u) = tan™ " (x)

On comparing we get,

a+b

= 1—ah

Hence, proved.
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