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1.	 (a) : Given, f x x( ) sin= −−1 1
Since, x x− ≥ − ≤ − ≤1 0 1 1 1and
\	 0 ≤ x – 1 ≤ 1
⇒	 1 ≤ x ≤ 2

2.	 (b) : We have, 2 2 1
2

1 1sec sin− −+

	 = ⋅ +2
3 6
π π

 

	 = 5
6
π

3.	 (a) : Given, a = tan–1(1) = π
4

⇒	 p = 4a� …(i)

Also, b = tan–1 ( )3
3

= π

⇒  p = 3b� …(ii)

From (i) and (ii), 4a = 3b

4.	 (c) : The domain of cos–1x is [–1, 1] and sin–1x is [–1, 1].
\	 cos–12x is defined for all x satisfying –1 ≤ 2x ≤ 1

⇒	 −
≤ ≤

1
2

1
2

x

Thus, domain of 2cos–1 2x + sin–1x is −










1
2

1
2

, .

5.	 (c) : Given,  4
π
2

1−







−sin x  + sin–1x = p 

⇒  2p – 3sin–1x = p

⇒	 3sin–1x = p  ⇒  sin–1x = 
π
3

  ⇒  x = sin
π
3

3
2

=

6.	 (c) : Consider, sin 1
4

63
8

1sin−










Let sin–1 63
8

 = x  ⇒  sinx = 63
8

⇒	 cosx = 1
8

Now, cos x x
2

1
2

1 1 8
2

3
4

=
+

=
+

=
cos /

\	 sin
x

x

4

1
2

2

1 3
4

2
1
8

1
2 2

=
−

=
−
= =

cos

7.	 We have, tan− =1
10

x π

⇒ = = −



x tan cotπ π π

10 2 10

⇒ = 



x cot 2

5
π  ⇒ =−cot 1 2

5
x π

8.	 One branch of cos–1 other than the principal value 
branch corresponds to [2p, 3p].

9.	 Let cot–1 (–x) = t � ...(i)
⇒	 x = – cot t ⇒ x = cot (p – t) ⇒ cot–1 x = p - t 
⇒ 	 cot–1 x = p – cot–1(–x)  (From (i))
⇒ 	 cot–1 (–x) = p – cot–1 x

10.	 Let sin–1 3 1
2 2
−







  = y ⇒ = −





sin y 3 1
2 2

� …(i)

Now, sin 15° = sin (60° – 45°) 
		         = sin60° ⋅ cos45° – cos60° ⋅ sin45°

	 = × − × =
−3

2
1
2

1
2

1
2

3 1
2 2

= sin y (Using (i))

⇒ 	 y = 15° ⇒ =y π
12

11. 	 Let ∠CAB = a, then ∠DAB = 2a and ∠EAB = 3a
(i) (b) : In right DCAB,
	

tan α = = =BC
AB

10
20

1
2

⇒ = = 





−∠CAB α tan 1 1
2

�

(ii)	 (c) : ∠DAB = 2a = 2tan–1 (1/2)

(iii)	 (d)	:	 ∠EAB = 3a = 3tan–1 (1/2)
(iv)	 (b)	:	 In riwght DCA′B 

tan ∠ ′
′

A BC
A B

= = =10
25

2
5

⇒ = 





−tan tan∠ ′CA B 1 2
5

\   Required difference = 



 − 





− −tan tan1 11
2

2
5

(v)	 (c) : Domain and range of tan–1 x are R and −





π π
2 2

,  
respectively.
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12.	 L.H.S. =
+

−






+
+
−







+
+

−






− −

−

cot cot

cot

1 1

1

1 1

1

xy
x y

yz
y z

zx
z x

=
−
+










+

−
+










+

−− − −tan tan tan1 1 1
1 1
x y
xy

y z
yz

z xx
zx1+









� ∵ cot tan− −=












1 1 1x
x

= (tan–1x – tan–1y)  +  (tan–1y – tan–1z) + (tan–1z – tan–1x)
= 0 = R.H.S.

OR
The given equation is

cos( sin )2 1
9

1− =x   (x > 0)� ...(i)

Put sin–1 x = q  ⇒  x = sin q

\	 From  (i), cos sin2 1
9

1 2 1
9

2θ θ= ⇒ − =

⇒	 2 1 1
9

8
9

2sin θ = − =

⇒	 x x x2 4
9

2
3

0= ⇒ = >( )∵

13.	 Consider, tan–1 2 4 3
2

1sin cos−




















= ×















= 













− −tan sin tan sin1 12 4
6

2 2
3

π π

= ×











=− −tan tan ( )1 12 3

2
3  = π

3

14.	 Let cos–1 x

x a
y y x

x a2 2 2 2+














= ⇒ =

+
cos

Putting x = a cot q, we get

cos y =
+

a

a a

cot

cot

θ

θ2 2 2

⇒ =cos coty a
a

θ
θcosec

⇒ 	 cos y = cos q ⇒  y = q 

⇒
+












= 





− −cos cot1
2 2

1x

x a

x
a

� ∵ x a x
a

x
a

= ⇒ = ⇒ =







−cot cot cotθ θ θ1

15.	 Let,  sin–1 1 1
2

+ + −











x x = y , 0 < x < 1� …(i)

Putting x = cosq in (i), we get

sin cos cosy = + + −1 1
2

θ θ

⇒ =
+

sin
cos sin

y
2

2
2

2
2

2 2θ θ

⇒ =
+






sin

cos sin
y 2 2 2

2

θ θ

⇒ = +







⇒ = +



sin cos sin sin siny y1

2 2
1
2 2 2 4

θ θ θ π

⇒ = + = +−y xθ π π
2 4

1
2 4

1cos

16.	 Since, we know that sin–1x ≤ 
π
2

, x ∈ [–1, 1]

⇒	 (sin–1x)2 ≤ π2

4
, x ∈ [–1, 1]� …(i)

Similarly, (sin–1y)2 ≤ 
π2

4
, y ∈ [–1, 1]� …(ii)

and (sin–1z)2 ≤ 
π2

4
, z ∈ [–1, 1]� …(iii)

Now, given 3
4

2π  = (sin–1x)2 + (sin–1y)2 + (sin–1z)2

	 ≤ 3
4

2π � [From (i), (ii) and (iii)]

⇒	 sin–1x = ± π
2

, sin–1y = ± π
2

, sin–1z = ± π
2

⇒	 x = ±1, y = ±1, z = ±1

\	 x2 + y2 + z2 = 12 + 12 + 12 = 3

17.	 Consider,

L.H.S. = tan–1

x
y c
x
y c

c c

c c

−

+ ⋅

















+
−

+

















−

1

1 1

1 1

1 1
1

1

1 1 2

1 2

tan ++ ...

� + tan–1

1 1

1 1
11

1

1c c

c c
c

n n

n n
n

−

−

−
−

+

















+ tan

= tan tan tan tan− − − −−





+ −





1 1

1

1

1

1

2

1 1 1x
y c c c  +

� tan tan ... tan tan− − − −−





+ +
−

−





1

2

1

3

1 11 1 1
1

1
c c c cn n

� + tan–1 1
cn

= tan–1 x
y  = R.H.S.

OR

Given,  cos–1 xy x y
6

1
9

1
4 2

2 2
− − −







= θ
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⇒	 xy x y
6

9
9

4
4 2

2 2
− − −

= cos θ

⇒	 xy x y
6 2

9 4
6

2 2
− =

− −
cos θ

⇒	 xy – 6cos θ
2

9 42 2= − −x y

Squaring both sides, we have

x2y2 + 36 cos2 θ
2

 – 12xy cos θ
2

 = 36 – 9y2 – 4x2 + x2y2

⇒	 4x2 + 9y2 – 12xy cos θ θ
2

36 1
2

2= −



cos

⇒	 4x2 + 9y2 – 12xy cos θ θ
2

36 1 1
2

= − +











cos

⇒	 4x2 + 9y2 – 12xy cos θ
2

 = 18(1 – cosq)

18.	 We have, 

tan cot tan sin− − −−





+ 





+ −











1 1 11
3

1
3 2

π

Let  tan tan tan− −





= ⇒ = − = −1 1
3

1
3 6

x x π

⇒ = −



 =tan tan tanx π

π π
6

5
6

⇒ =x 5
6
π

Also, cot− =1 1
3 3

π

Similarly, tan sin tan ( )− −











= =1 1
2

1 4π π/

∴ −





+ 





+ 





− − −tan cot tan sin1 1 11
3

1
3 2

π

= + + =5
6 3 4

17
12

π π π π

19.	 We have, 

tan tan ...

tan
( )

− −

−

+ ⋅






+
+ ⋅







+

+
+ ⋅ +




1 1

1

1
1 1 2

1
1 2 3

1
1 1n n




= −tan 1 θ

⇒ −
+ ⋅







+ −
+ ⋅







+

+ + −

− −

−

tan tan ...

tan ( )

1 1

1

2 1
1 1 2

3 2
1 2 3

1
1

n n
++ +







= −

n n( )
tan

1
1 θ

⇒	 tan–1 2 – tan–1 1  +  tan–1 3 – tan–1 2 + ...

�  + tan–1 (n + 1) – tan–1(n) = tan–1q

⇒	 tan–1 (n + 1) – tan–1 1= tan–1q

⇒
+ −

+ +






=− −tan
( )

( )( )
tan1 11 1

1 1 1
n

n
θ

⇒
+







=− −tan tan1 1
2

n
n

θ  ⇒
+

=n
n 2

θ

OR
Consider, 

L.H.S. = tan cos tan cosπ π
4

1
2 4

1
2

1 1+{ }+ −{ }− −a
b

a
b

Let cos cos− = ⇒ =1 a
b

a
b

θ θ

\	 L.H.S. = tan tanπ θ π θ
4 2 4 2

+



 + −





	 =
+

−
+

−

+

1
2

1
2

1
2

1
2

tan

tan

tan

tan

θ

θ

θ

θ

	 =
+ + +

−
=

+

−

















1
2

1
2

1
2

2
1

2
1

2

2 2

2

2

2

tan tan

tan

tan

tan

θ θ

θ

θ

θ

	 =
⋅





= = =2

2
2

2 2 2

cos cosθ θ a b
b
a/

= R.H.S.

20.	 We have,

sin cos tan− − −

+






+ −
+







=
−







1
2

1
2

2
1

2
2

1
1
1

2
1

a
a

a
a

x
x

� ...(1)

Let sin sin−

+






= ⇒ =
+

1
2 2

2
1

2
1

a
a

p p a
a

� ...(2)

Put a = tan q in (2), we get

sin tan
tan

sin sinp p=
+

⇒ =2
1

22
θ

θ
θ

⇒	 p = 2q  ⇒ p = 2 tan–1 a

So, sin tan− −

+






=1
2

12
1

2a
a

a � ...(3)

Similarly, cos− −
+







=1
2

2
1
1

a
a

q ⇒ −
+

=1
1

2

2
a
a

qcos � ...(4)

⇒ = −
+

=cos tan
tan

cosq 1
1

2
2

2
θ
θ

θ   (Put a = tan q in (4))

⇒	 q = 2q 

⇒ −
+







=− −cos tan1
2

2
11

1
2a

a
a � ...(5)

Now, let tan−

−






=1
2

2
1
x
x

m  ⇒ =
−

tanm x
x

2
1 2 � ...(6)

Put x = tan f in (6), we get
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tan tan
tan

tanm =
−

=2
1

22
φ

φ
φ

⇒	 m = 2f 

⇒
−







=− −tan tan1
2

12
1

2x
x

x � ...(7)

From (3), (5) & (7), we get
2 tan–1 a + 2 tan–1 a = 2 tan–1 x
⇒ 	 4 tan–1 a = 2 tan–1 x
⇒ 	 2 tan–1 a = tan–1 x� ...(8)
Put tan–1 a = t in (8), we get
	 2t = tan–1 x  ⇒ tan(2t) = x 

⇒ =
−

⇒ =
−

x t
t

x a
a

2
1

2
12 2

tan
tan

21.	 Consider, R.H.S. = 2 tan–1 tan tanα β
2 2







Let tan–1 x = q   tan q = x � ...(i)

Now, cos tan
tan

2 1
1

1
1

2

2

2

2θ θ
θ

= −
+

= −
+

x
x

� (Using (i))

⇒ = −
+







− −2 1
1

1 1
2

2tan cosx x
x

\	 R.H.S. = cos–1 1 2 2
1 2 2

2 2

2 2
−
+













tan ( / )tan ( / )
tan ( / )tan ( / )

α β
α β

= cos–1 cos ( / )cos ( / ) sin ( / )sin ( / )
cos ( / )cos ( / ) si

2 2 2 2

2 2
2 2 2 2
2 2

α β α β
α β

−
+ nn ( / )sin ( / )2 22 2α β













= cos–1 ( cos ( ))( cos ( )) ( sin ( )) ( sin ( ))
( cos (
2 2 2 2 2 2 2 2
2

2 2 2 2

2
α β α β
α

/ / / /− ⋅
// / / /2 2 2 2 2 2 22 2 2))( cos ( )) ( sin ( )) ( sin ( ))β α β+ ⋅













= cos–1 ( cos )( cos ) ( cos )( cos )
( cos )( cos ) ( cos )
1 1 1 1
1 1 1

+ + − − −
+ + + −

α β α β
α β α (( cos )1 −







β

= cos–1 cos cos
cos cos
α β

α β
+

+




1

 = L.H.S.
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