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Sol.1 D

f(x) = 

1|x|R]1,1[

xeccosxcotxcos 111

≥−
↓↓↓

++ −−−

    ∩

    x ∈ {–1, 1}

Sol.2 D

f(x) = cosec–1 (cos x) for all x ∈ R

       ↓
   –1 to 1   

–1 1

nπ

since curve of cosec–1 x

takes value for x ≤ –1 or x ≥ 1

so x ∈ nπ → (multiple of π)

Sol.3 C

f(x) = sin–1 x  +  tan–1 x  +  sec–1 x

   ↓ ↓         ↓
[–1, 1]          R   |x| ≥ 1

D
f
 : x ∈ {–1, 1}

so R
f
 = {f(–1), f(1)}

f(–1) = 
2

π−
 

4

π−
 + π = 

4

π

f(1) = 
2

π
 + 

4

π
= 

4

3π

so R
f
 : 







 ππ

4

3
,

4

Sol.4 D

x ≥ 0, θ = sin–1 x + cos–1 x – tan–1 x

          ↓    ↓         ↓
     [–1,1] [–1,1]     x ∈ R

but x ≥ 0 so, x ∈ [0, 1]

θ = 
2

π
 – tan–1 x

R
θ
 : 

x 1 x 0
,

= =
 θ θ  

 = 
2

x
4

π
≤≤

π

Sol.5 B

y = cos 1 1tan {sin(cot 3 )}− − 
 

y = cos 



























 π−

6
sintan 1

 = cos 















−

2

1
tan 1

EXERCISE – I HINTS & SOLUTIONS

let tan–1 
2

1
 = θ  ⇒   tan θ = 

2

1
   

1

θ

2

5

cos θ = 
5

2

Sol.6 D

y = tan 















+






 −−

3

2
tan

5

3
sin 11

Let θ = sin–1 
5

3
  ⇒  sin θ = 

5

3

tan θ = 
4

3
  

3

θ
4

5

so sin–1 








5

3
 = tan–1 









4

3

so y = tan 















+






 −−

3

2
tan

4

3
tan 11

y = 

































−

















+


















−−

−−

3

2
tantan.

4

3
tantan1

3

2
tantan

4

3
tantan

11

11

y = 

3

2
.

4

3
1

3

2

4

3

−

+
 = 

6

89 +
 = 

6

17

Sol.7 A

n
1

i

i 1

cos 0−

=

α =∑

cos–1 α
1
 + cos–1 α

2
 +.......+ cos–1 α

n

so, cos–1 α
1
 is always true

2/π

π

–1
0

1

so cos–1 α
1
 = cos–1 α

2
 =.....= cos–1 α

n
 = 0

INVERSE TRIGONOMETRIC FUNCTION
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⇒ cos–1 α
1
 = 0 ⇒ α

1
 = 1

cos–1 α
2
 = 0 ⇒ α

2
 = 1

�  �
cos–1 α

n
 = 0 ⇒ α

n
 = 1

    ∴ ∑
=

α
m

1i

i  = n

Sol.8 C

tan 







+

π − xcos
2

1

4

1
 + tan 













−

π −

2

xcos

4

1

Let cos–1 x = θ ⇒ x = cos θ

tan 






 θ
+

π

24
 + tan 







 θ
−

π

24

⇒

2
tan1

2
tan1

2
tan1

2

22

θ
−








 θ
−+







 θ
+

⇒

2

2

2 sec
2

1 tan
2

θ 
 
 

θ 
− 

 

 = 







 θ
−

θ
2

sin
2

cos

2

22

⇒
θcos

2
 = 

x

2

Sol.9 B

cot–1 








π

n
 > 

6

π
,  n ∈ N

π

n
 < cot 

6

π
  ⇒  n < 3 –π

⇒ n < 3  × 3.14 ⇒ n = 5

Sol.10 D

x2 + ax + sin–1 (x2 – 4x + 5) + cos–1 (x2 – 4x + 5) = 0

consider (x2 – 4x + 5) let it be equal to h(x), i.e.,

h(x) = x2 – 4x + 5

D = 16 – 20 < 0

Min value = – 
a4

D
 = 

1.4

4
 = 1

Means (x2 – 4x + 5) ≥ 1

but sin–1x & cos–1x are N.D. for x > 1

so, the whole equation is satisfied for x = 2

only.

4 + 2a + 
2

π
 = 0

2a = – 4 – 
2

π

a = – 2 – 
4

π

Sol.11 C

 [cot–1 x] + [cos–1 x]  =  0

   ( 0 ,  π)    [0, π]

0 01 12 23 3
so, 0 < cot–1 x < 1  & 0 ≤ cos–1 x < 1

cot 1 < x < ∞   & cos 1 < x ≤ 1

cos 1 cot 1 1

so, x ∈ (cot 1, 1]

Sol.12 A

y = cos 














−

8

1
cos

2

1 1
         

8

θ
1

63

Let, cos–1

8

1
 = θ  ⇒ cos θ =

8

1

cos 
2

θ
 = 

2

cos1 θ+

cos 
2

θ
 = 

2
8

1
1+

   ⇒  
16

9
 = 

4

3

& cos 
2

θ
 = 

4

3

2

8

1
cos

cos

1

−

























−

Sol.13 D

y = sin–1 [cos {cos–1 (cos x) + sin–1 (sin x)}]

given x ∈ 







π

π
,

2
  ⇒  

2

π
 < x < π

Now cos–1 (cos x) = x
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y=
x

0 π

sin–1 (sin x) = π – x      0 π

2

π
2/π

π–x

so, y = sin–1 [cos{x + π – x}]

y = sin–1 (cos π)  ⇒  sin–1 (–1)  ⇒  –
2

π

Sol.14 B

Given, sin–1 x + sin–1 y = 
3

2π
,

2

π
 – cos–1 x + 

2

π
 – cos–1 y = 

3

2π

cos–1 x + cos–1y = π – 
3

2π
 = 

3

π

Sol.15 B

If x < 0, tan–1 x + tan–1 
x

1

y = tan–1 



















−

+

x

1
.x1

x

1
x

⇒  tan–1 






 +

0

1x2

If x is less than zero then

y = – tan–1 (∞) ⇒  –
2

π

Sol.16 C

tan–1 a + tan–1 b, a > 0, b > 0, ab > 1

= π + tan–1 








−

+

ab1

ba

Sol.17 A

tan–1 








+ cb

a
 + tan–1 









+ ac

b
  if ∠C = 90º

tan–1 



















++
−

+
+

+

)ac()cb(

b.a
1

ac

b

cb

a

       

c

a

b

B C

A

a  + b  = c
2 2 2

tan–1 












+−++

+++

acabcabbc

bcbaac
2

22

⇒ tan–1 








++

++

)cba(c

)cba(c
   ⇒  

4

π

Sol.18 D

tan–1 












 −+

x

11x2

 = 
º45

π

put x = tan θ  ⇒  θ = tan–1 x, θ ∈ 






 ππ
−

2
,

2

tan–1 
| sec | 1

tan

θ − 
 θ 

 = 
º45

π

(but sec θ is +ve for 






 ππ
−

2
,

2
)

tan–1 








θ

θ−

sin

cos1
 = 

º45

π

tan–1 






 θ

2
tan  = 

º45

π

Now, – 
2

π
 < θ < 

2

π








 π
<

θ
<

π
−

424

2

θ
 = 

º45

π
  ⇒  tan–1 x = 2 × 

º45

π
 = 8º

x = tan 8º

Sol.19 B

y = cot–1 













+−−

++−

xsin1xsin1

xsin1xsin1

given  
2

π
 < x < π
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y = cot–1 



















+−−

++−

2

x
cos

2

x
sin

2

x
cos

2

x
sin

2

x
cos

2

x
sin

2

x
cos

2

x
sin

⇒ Now if 
2

π
 < x < π ⇒  

4

π
 < 

2

x
 < 

2

π

Now sin
2

x
> cos

2

x
so, modulus will open directly

y = cot–1 



















−

2

x
cos2

2

x
sin2

 = cot–1 







−

2

x
tan

y = π – cot–1(tan 
2

x
)  ⇒  π – cot–1 cot 








−

π

2

x

2

y = π – 
2

π
 + 

2

x
 = 

2

π
 + 

2

x

Sol.20 B

y = tan–1 








+

−

x1

x1
, 0 ≤ x ≤ 1

put x = cos θ  ⇒  θ = cos–1 x θ ∈ [0, π]

y = tan–1 








θ+

θ−

cos1

cos1
 = tan–1 







 θ

2
tan

here given, 0 ≤ x ≤ 1

0 ≤ cos θ ≤ 1

0 < θ ≤ 
2

π

 comes in PVR of θ = cos–1 x

0 < 
2

θ
 ≤ 

4

π

so, y = 
2

θ
 = 

2

xcos 1−

Now  y
min

 = 0
2 0

=
θ

=θ

y
max

 = 
42

2

π
=

θ
π

=θ

so, 






 π

4
,0

Sol.21 A

[cot–1 x]2 – 6[cot–1 x] + 9 ≤ 0

let [cot–1 x] = t

t2 – 6t + 9 ≤ 0  ⇒  (t – 3)2 ≤ 0

t – 3 = 0  ⇒  [cot–1 x] = 3

3 ≤ cot–1 x < π
cot π < x ≤ cot 3

x ∈ R (–∞, cot 3]

Sol.22 B

2

1
 sin–1 









θ+

θ

2cos45

2sin3
 = 

4

π

⇒
θ+

θ

2cos45

2sin3
 = 1

⇒
9tan

tan6
2 +θ

θ
 = 1

⇒ tan2 θ – 6 tan θ + 9 = 0

⇒ (tan θ – 3)2 = 0

tan θ = 3

Sol.23 C

cos–1














−−+

4

x
1x1

2

x 2
2

2

= cos–1 
2

x
 – cos–1x

The above holds iff

1 ≥ x ≥ 0 & 1 ≥ 
2

x
 ≥ 0

0 ≤ x ≤ 1  & 0 ≤ x ≤ 2

         ∩

           0 ≤ x ≤ 1

Sol.24 C

cos–1 p  + cos–1 p1−  + cos–1 q1−  = 
4

3π

          cos–1( p p1− – p1− p )+cos–1 1 q−  =
4

3π

cos–1 0 + cos–1 q1−  = 
4

3π

cos–1 q1−  = 
4

π
  ⇒  1 – q = 

2

1
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⇒ q = 
2

1

so, 0 ≤ p  ≤ 1 &  0 ≤ p1−  ≤ 1

0 ≤ p ≤ 1 &  0 ≤ 1 – p ≤ 1

–1 ≤ –p ≤ 0 ⇒  0

≤ p ≤ 1

Sol.25 A

Sol.26 A

u = cot–1 αtan  – tan–1 αtan

then, tan 







−

π

2

u

4
 = ?

u = 
2

π
 – 2 tan–1 ( αtan )

Now   tan 







−

π

2

u

4
= tan 








α+

π
−

π − tantan
44

1

⇒ αtan

Sol.27 B

sin–1 x – cos–1 x = cos–1 













2

3

2

π
 – cos–1 x – cos–1 x = cos–1 














2

3

2 cos–1 x = 
2

π
 – cos–1 














2

3

2 cos–1 x = sin–1 













2

3

let θ = sin–1 
2

3

sin θ = 
2

3
  ⇒  cos θ = 

2

1

so, cos–1 x = 
2

1
 sin–1 














2

3
 = 

2

θ

x = cos 






 θ

2
  ⇒  x = 

2

cos1 θ+

⇒ x = 
4

3
hence unique solution

Sol.28 C

sin–1 






 π

4
tan  – sin–1 














x

3
 – 

6

π
 = 0

3

π
 – sin–1 














x

3
 = 0

x

3
 = 

2

3
  ⇒

x

3
 = 

4

3

⇒ x = 4

Sol.29 D

2 sin–1 x = sin–1 






 − 2x1x2

Let x = sin θ
2 sin–1 (sin θ) = sin–1 (sin 2θ)

2θ = sin–1 (sin 2θ), possible if

–
2

π
 ≤ 2θ ≤ 

2

π

–
4

π
 ≤ θ ≤ 

4

π

–
4

π
 ≤ sin–1 x ≤ 

4

π

– 
2

1
 ≤ x ≤ 

2

1

Sol.30 B

sin–1 x + cos–1 (1 – x) = sin–1 (–x)

2 sin–1 x = – cos–1 (1 – x)

cos(2 sin–1 x) = cos(cos–1 (1 – x))

1 – 2x2 = 1 – x

2x2 – x = 0⇒ x(2x – 1) = 0

⇒ x = 0, 
2

1

check for x = 
2

1
 → rejected

x = 0 → accept (1 solution)

Sol.31 B

sin–1 
x

5

 
 
 

 + cosec–1 








4

5
 = 

2

π
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sin–1 
x

5

 
 
 

 + sin–1 








5

4
 = 

2

π

sin–1 












 −
×+×

5

x25

5

4

5

3

5

x 2

 = 
2

π

25

x3
 + 

25

x254 2−
 = 1

x2 – 6x + 9 = 0  ⇒  (x – 3)2 = 0  ⇒  x = 3

Sol.32 A

sin–1 x + sin–1 (1 – x) = cos–1 x

(sin–1 x + sin–1 (1 – x)) = cos–1 x

         sin–1 (x 21 (1 x)− − +(1–x) 2x1− ) = sin–1 2x1−

x 2xx2 −  = 2x1−  (1 – 1 + x)

x2(2x – x2) – (1 – x2)x2 = 0

2x3 – x2 = 0

x2 (2x – 1) = 0   ⇒  x = 0, 
2

1

Both accepted.

Sol.33 C

tan–1 (1 + x) + tan–1 (1 – x) = 
2

π

tan–1 












−−

−++

)x1(1

x1x1
2  = 

2

π

2xx2

2

−
 = ∞ ⇒ 2x – x2 = 0

⇒ x = 0

Sol.34 B

sin–1 (1 – x) – 2 sin–1 x = 
2

π

– 2 sin–1 x = cos–1 (1 – x)

1 – 2x2 = 1 – x

2x2 – x = 0 ⇒ x = 0, 
2

1

check :  x = 0

L.H.S.  ⇒ 
2

π
 – 0 = 

2

π
 = RHS

x = 
2

1

6

π
 – 

3

π
  ⇒  – 

2

π
  ⇒  so rejected

Sol.35 B

tan–1 








+ 1x2

1
 + tan–1 









+1x4

1
 = tan–1 








2x

2

tan–1 



















++
−

+
+

+

)1x4()1x2(

1
1

1x4

1

1x2

1

 = tan–1 2x

2

1)1x4)(1x2(

1x21x4

−++

+++
 = 2x

2

)x6x8(

2x6
2 +

+
 = 2x

2
    ⇒  6x3 + 2x2 = 16x2 + 12x

     ⇒  6x3 – 14x2 – 12x = 0

     ⇒  x(6x2 – 14x – 12) = 0
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Sol.1 A,B

sin–1 x + sin–1 y + sin–1 z = 
2

3π

above relation is possible only when

sin–1 x = sin–1 y = sin–1 z = 
2

π

x = y = z = 1

Sol.2 C,D

x2 – x – 2 > 0

α2 – α – x > 0

α2 – 2α + α – 2 > 0

α (α – 2) + 1(α – 2) > 0

α(α – 2) + 1(α – 2) > 0

α ∈ (–∞, 1) ∪ (2, ∞)

Sol.3 B,D

6sin–1 







+−

2

17
x6x2

 = π

sin–1 







+−

2

17
x6x2

 = 
6

π

x2 – 6x + 
2

17
 – 

2

1
 = 0

x = 2, 4

Sol.4 A,B,C

tan 















+






 −−

3

2
tan

5

4
cos 11  = 

b

a

tan 















+






 −−

3

2
tan

4

3
tan 11

 = 
b

a

tan 














−

6

17
tan 1  = 

b

a

b

a
 = 

6

17
⇒ a – b = 11

⇒ a + b = 23

⇒ 3b = 3.6 = 18 = a + 11

Sol.5 B,C,D

y = cos 



























 π−−

5

14
coscos

2

1 1

EXERCISE – II HINTS & SOLUTIONS

y = cos 
11 14

cos cos
2 5

−  π 
   

    

y = cos
11 4

cos cos 2
2 5

−  π 
+ π   

    

y = cos 














 π−

5

4
coscos

2

1 1

y = cos 






 π
×

5

4

2

1
⇒  cos 







 π

5

2

y = sin 






 π
−

π

5

2

2
⇒  sin 







 π

10

y = cos 






 π
−π

5

3
⇒  –cos 







 π

5

3

Sol.6 A,C

Given a = sin–1 






 −

2

1
 + cos–1 

1

2

− 
 
 

   b = tan–1 ( )3−  – cot–1 






 −

3

1

a = –
4

π
 + π – 

3

π
⇒

12

5π

b = –
3

π
 – π + 

3

π
⇒ –π

a – b = 
12

17π
 & a + b = – 

12

7π

Sol.7 A,C

f(x) = sin–1 x + cos–1x

Now f(x) will be equal to 
2

π
 iff arg lie b/w –1 to 1

Sol.8 A,C,D

cosec–1 x = sin–1 
x

1

|x| ≥ 1
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Sol.9 A,B,C

given 0 < x < 1 then

y = tan–1 
)x1(

x1 2

+

−

put x = cos θ ⇒ θ = cos–1 x

θ ∈ [0, π]

y = tan–1 








θ+

θ

cos1

|sin|
 = tan–1 









θ+

θ

cos1

sin

(∵ sin θ is +ve in 1st & 2nd quadrant)

y = tan–1 



















θ

θθ

2
cos2

2
cos

2
sin2

2
 = tan–1 







 θ

2
tan

Now, given , 0 < x < 1

  0 < cos θ < 1

  0 < θ < 
2

π
  ⇒  







 π
<

θ
<

42
0

so, y = tan–1 tan 






 θ

2
 = 

2

θ
 = 












 −

2

xcos 1

Now in (B) & (C) put x = cos θ

y = cos–1 
2

cos
θ

  ⇒  cos–1 






 θ

2
cos  = 

2

θ

  ⇒  
1 x

cos
2

− 
 
 

y = sin–1 
2

sin
θ
⇒ sin–1 sin 

2

θ
⇒

2

θ
 = 












 −

2

xcos 1

Sol.10 B,C

Given : α = 2 tan–1 ( 2  – 1)

β = 3 sin–1 








2

1
 + sin–1 








−

2

1

γ = cos–1 








3

1

α = 2 × 22.5º = 45º

β = 
4

3π
 – 

6

π
 = 

12

7π
 = 105º

γ = cos–1 








3

1
 = cos–1 (0.33)

     α < γ < β

  

so, γ > α    β > γ

Sol.11 B,C

2x = tan (2tan–1 a) + 2tan(tan–1 a + tan–1 a3)

2x = tan(tan–1 a + tan–1a) + 2 tan (tan–1 a + tan–1a3)

2x = 2a1

a2

−
 + 2

)a1()a1(

aa
22

3

+−

+

x = 2a1

a

−
 + 

)a1(

a
2−

a2x – x + 2a = 0 (A) is valid

& a ≠ –1 & 1 (D) is valid

Sol.12 A,C

cos–1 x = tan–1x

let cos–1 x = θ = x = cos θ

tan θ = 
x

x1 2−

so, θ = tan–1 x

tan–1 
x

x1 2−
 = tan–1x

21 x

x

−
 = x  ⇒  x4 + x2 – 1 = 0

x2 = 
2

51±−
  ⇒  x2 = 

2

15 −
 or 

5 1

2

− −

Now, sin (cos–1 x) = sin θ = tan θ × cos θ = x2

sin (cos–1 x) = 
2

15 −

Sol.13 A,D

∑
∞

=

−

+−1n
24

1

)2n2n(

n4
tan

= ∑
∞

=

−









−++

−−+

1h

22

22
1

)1n)()1n(1

)1n()1n(
tan

= ∑
∞

=

−− −−+
1n

2121 )1n(tan)1n(tan

= - tan-1 1 = 
4

π
−
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Sol.1 From the graph :

f(–3) = 2, |f(–1)| = 2, 
















8

7
f  = – 2

f(0) = 0, cos–1(f(–2)) = 0

f(–7) = f(–7 + 8) = f(1) = –2

f(20) = f(12 + 8) = f(12) = f(4 + 8) = f(4)

⇒ f(20) = f(4) = 3

Now putting all values

2 + 4 – 2 + 0 + 0 – 2 + 3 = 5

Sol.2 (i) sin–1 x > –1

1 ≥ x > – sin 1 ⇒  x ∈ (–sin 1, 1]

(ii) cos–1 x < 2 ⇒  cos x > cos 2

but x ≤ 1,  so x ∈ (cos 2, 1]

(iii) cot–1 x < – 3

No solution because curve of cot–1 x never lies

below origin.

Sol.3 (i) y = sin–1 














 π

6

7
sin

y = sin–1 















 π
+π

6
sin

y = sin–1 















 π
−

6
sin  = –

6

π

(ii) y = tan–1 














 π

3

2
tan  = tan–1 















 π
−π
3

tan

y = – 
3

π

(iii) y = cos–1 






 π

4

5
cos

y = cos–1 cos
4

 π 
π +  
  

y = cos–1 






 π

−
4

cos  = π – 
4

π
  ⇒  

4

3π

(iv) y = sec–1 






 π

4

7
sec

EXERCISE – III HINTS & SOLUTIONS

y = sec–1 















 π
+π

4

3
sec

y = sec–1 






 π
−

4

3
sec  = π – 

4

3π
 = 

4

π

Sol.4 (i) y = sin–1 (sin 5) = 5 – 2π
(ii) y = cos–1 (cos 10) = 4π – 10

(iii) y = tan–1 (tan (–6)) = – tan–1(tan 6) = 2π – 6

(iv) y = cot–1 (cot (– 10))  ⇒  π – cot–1 (cot 10)

   ⇒  π – 10 + 3π  ⇒  4π – 10

(v) y = cos–1 
1 9 9

cos sin
10 102

 π π 
−  

  

= y = cos–1 






 ππ

−
ππ

10

9
sin

4
sin

10

9
cos

4
cos

= y = cos–1 















 π
+

π

10

9

4
cos

= y = cos–1 






 π

40

46
cos  = y = cos–1 







 π

20

23
cos

     = y = cos–1 cos 






 π

+π
20

3
 = y = cos–1 
















 π
−

20

3
cos

= y = π – cos–1 






 π

20

3
cos  = 

20

17π

Sol.5 (a) y = sin–1 (sin θ), θ ∈ 







π

π
3,

2

3

  2

π

2

5π

π–x

x–
π2

2

3π π3 –x

π3

x

y = sin–1 (sin θ) = 

3 5
2 ;

2 2
5

3 ; 3
2

π πθ − π ≤ θ ≤
 π π − θ < θ ≤ π


(b) y = cos–1 (cos θ),  θ ∈ 







π

π
3,

2

3
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0 π π3

–xπ2

x– π2

x

π2

2

3π

y = cos–1 (cos θ) = 






π≤θ<ππ−θ

π≤θ≤
π

θ−π

32;2

2
2

3
;2

(c) y = tan–1 (tan θ)

0
2

π
−

2

π π
2

3π π2
2

5π π3

2

7π

x x–π x–2 x–3π π

y = tan–1 (tan θ) = 








π≤θ<
π

π−θ

π
<θ<

π
π−θ

3
2

5
;3

2

5

2

3
;2

(d) y = cot–1 (cot θ)

0

x x–π x–2π

π2 π3π

y = cot–1 (cof θ) = 

3
; 2

2
2 ; 2 3

πθ − π ≤ θ < π

θ − π π ≤ θ < π

Sol.6 (i) tan–1 








+

−

x1

x1
 = 

2

1
 tan–1 x, (x > 0)

tan–1 (1) – tan–1 x = 
2

xtan 1−

tan–1 (1) = 
2

3
 tan–1 x

4

π
 × 

3

2
 = tan–1 x

x = tan 






 π

6
 = 

3

1

(ii)  3 tan–1 








+ 32

1
 – tan–1 









x

1
 = tan–1 









3

1

3 tan–1 ( )32 −  = tan–1 








−

+

1x3

3x

3 × 15º = tan–1 








−

+

1x3

3x

tan 45º = 
1x3

3x

−

+

3x – 1 = x + 3

2x = 4  ⇒  x = 2

Sol.7 y=tan


























+

−
+








+

−−
2

2
1

2
1

y1

y1
cos

2

1

x1

x2
sin

2

1
;x>y>1

put  x = tan α & y = tan β
since x > y > 1

so, tan α > 1        4/π

0

2/π

1

2

π
 > α > 

4

π

Similarly 
4

π
 < β < 

2

π

Now,  y = tan ( ) ( )








β+α −− 2coscos
2

1
2sinsin

2

1 11

Now   
2

π
 < 2α < π  &  

2

π
 < 2β < π

so, y = tan 






 β

+α−π
2

2
)2(

2

1

y = tan 








β−α−
π

)(
2

 = cot (α – β)

y = cot (tan–1 x – tan–1 y)

y = cot 








−

+−

yx

xy1
cot 1

 = 
yx

xy1

−

+

Sol.8 (i) tan–1 x = –π + cot–1 








x

1
, x < 0

put tan–1 x = θ  ⇒  x = tan θ,  θ ∈ 






 ππ
−

2
,

2

x = tan θ  ⇒  
x

1
 = cot θ

cot–1 








x

1
 = cot–1 (cot θ)  

π− 2/π− 2/π π

x

x+
π
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so, cot–1 (cot θ) = 

; 0
2

; 0
2

π
θ + π − ≤ θ <


π θ < θ ≤


Now given that x < 0  ⇒  θ < 0

so cot–1 (cot θ) = θ + π = tan–1 x + π

so, cot–1 








x

1
 = tan–1 x + π

or tan–1 x = –π + cot–1 








x

1

consider y = sin–1 
2x1

x

+
 (x = tan θ)

   θ ∈ 






 ππ
−

2
,

2
  ⇒ y = sin–1 (sin θ) = θ = tan–1 x

(∵  |sec θ| = sec θ)

consider y = – cos–1 
2x1

1

+

x = tan θ  ⇒  θ ∈ 






 ππ
−

2
,

2

y = – cos–1 
|sec|

1

θ

y = – cos–1 (cos θ)

Now, cos–1 (cos θ) = 










π
<θ<θ









<θ<

π
−θ−

2
0;

0
2

;

but we are given x < 0 so,

cos–1 (cos θ) = – θ  ⇒  y = – (–θ)

y = θ = tan–1 x

(ii) cos–1 x = sec–1 
x

1
,  –1 < x < 0

let cos–1 x = θ  ⇒  x = cos θ,  θ ∈ [0, π]

       
x

1
 = sec θ  ⇒  sec–1 









x

1
 = sec–1 (sec θ)

Now –1 < x < 0  ⇒  –1 < cos θ < 0

1 < θ < π

sec–1 
x

1
 = cos–1 x        

π

x

0

consider y = π – sin–1 2x1−

put x = cos θ,  θ ∈ [0, π]

y = π – sin–1 |sin θ|

y = π – sin–1 (sin θ) ......(i)

–1 < x < 0  ⇒  –1 < cos θ < 0   ⇒  
2

π
 < θ < π

sin–1 sin θ = π – θ 







π<θ<

π

2

from (1), y = π – (π – θ) = θ

y = cos–1 x  so, cos–1 x = (π – sin–1 2x1− )

consider y = π + tan–1 
x

x1 2−

Put x = cos θ  ⇒  θ = cos–1 x , θ ∈ [0, π]

y = π + tan–1 








θ

θ

cos

sin

y = π + tan–1 tan θ
Now, –1 < x < 0

–1 < cos θ < 0    π
2

π

πθ–

2

π
−

O

2

π
 < θ < π

y = π + θ – π = θ = cos–1 x

Similarly we can solve for cot–1 2x1

x

−

Let y = cot–1 2x1

x

−

Put x = cos θ  ⇒  θ = cos–1 x , θ ∈ [0, π]

y = cot–1 
|sin|

cos

θ

θ
 = cot–1 (cot θ)

–1 < x < 0

–1 < cos θ < 0  ⇒  
2

π
 < θ < π

y = θ = cos–1 x

Sol.9 sin2 {2 cos–1 (tan x)} = 1

⇒ sin {2 cos–1 (tan x)} = ± 1

   

sin{2 cos–1 (tan x)}=1 sin {2cos–1 (tan x)}=–1

sin (2 cos–1 (tan x)) =1

sin–1 sin (2 cos–1 (tan x)) = sin–1 1

sin–1 sin (2 cos–1 (tan x)) = 
2
π

…(1)

4
x

4
π≤≤π−
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–1 ≤ tan x ≤ 1
0 ≤ cos–1 (tan x) ≤ π

0 ≤ �� ��� ��
m

1
)x(tancos2

−
 ≤ 2π

0 ≤ m ≤ 2π

sin–1 sin m = 
2

π

2

π

2

5π

π–x
x–

π2

2

3π π3 –x

π3

x

2 cos–1 (tan x) =
2
π

0 ≤ m < 
2
π

cos–1 (tan x) = 
4
π

tan x =
2

1
  ⇒ x = tan–1 









2

1

π – 2 cos–1 (tan x) = 
2
π

2
π
 ≤ m < 

2
3π

2 cos–1 (tan x) = 
2
π
 ⇒  x = tan–1 









2

1

2 cos–1 (tan x) – 2π = 
2
π

2
3π

≤ m < 2π

2 cos–1 (tan x)=
2

5π
 ⇒ cos–1 (tan x)=

4

5π

tan x =
2

1−   ⇒ x = tan–1 







−

2

1

similar value of x we will get if we solve

sin (2 cos–1 (tan x)) = 1

so number of values = 2

Sol.10 α = 2 tan–1 








−

+

x1

x1
 & b =sin–1 














−

−
2

2

x1

x1

for 0 < x < 1

Put x = tan θ

α = 2tan–1 








−

+

x1

x1

α = 2 ( )xtan1tan 11 −− +

α = 
2

π
 + 2tan–1 x

α = 
2

π
 + 2 tan–1 (tan θ) ....(1)

β = sin–1 (cos 2θ)

β = sin–1 















θ−

π
2

2
sin ....(2)

Now, given, 0 < x < 1

⇒   0 < tanθ < 1⇒  
4

0
π

<θ<

Now, 0 < 2θ < 
2

π

⇒ – 
2

π
 < – 2θ < 0   ⇒  

2
2

2
0

π
<θ−

π
<

So, α = 
2

π
 + 2θ

β = 
2

π
 – 2θ    ⇒   α + β = π

Sol.11 Given x = sin (2tan–1 2)

& y = sin 














−

3

4
tan

2

1 1

Consider, x = sin (2 tan–1 2)
Let tan–12 = α ⇒ tan α = 2
Now, x = sin 2α

x = sin 2α = 
α+

α
2tan1

tan2
 = 

5

4

Now, y = sin 















−

3

4
tan

2

1 1

Let tan–1 
3

4
 = β  ⇒  tan β = 

3

4

cos β = 
5

3

1 – 2 sin2 
2

β
 = 

5

3
     

5

β

3

4

⇒ 2 sin2 
2

β
 = 

5

2

⇒ sin 
2

β
 = ± 

5

1
 = y

So, x = 
5

4
 & y = ±

5

1

Squaraing in y = ± 
5

1
 ⇒ y2 = 

5

1

4y2 = 
5

4
 = x   ⇒  x = 4y2
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Sol.12 (i) 

��� ���� ������������
β

−

α

−

θ

−







 −+−
23

110
cos

6
1

cos
3

1
cos

111

cos θ = 
3

1
cos α = 

6

1

tan θ = 2 tan α = 5

θ = tan–1 2 α = tan–1 5

cos β =
23

110 −
  ⇒ tan β =

110

25

−
+










−
+=β −

110

25
tan

1

 








⋅−
+−= −

251

25
tan

1

  

23

b – 1

5 + 2)(

 ( )1 1tan 5 tan 2− −= − + − π

LHS = θ – α + β

= tan–1 2 – tan–1 5

– (tan–1 5 + tan–1 2  – π)

= π – 2 tan–1 5  = RHS

(ii)  2 tan–1(cosec tan–1 x – tan cot–1 x) = tan–1x

Let  tan–1x = θ ⇒ θ ∈ 






 ππ−

2
,

2

So,  2 tan–1 
















−

π
−θ − xtan

2
taneccos 1

⇒ 2tan–1 {cosecθ – cotθ}

⇒ 2 tan–1 








θ

θ−

sin

cos1
  ⇒  2 tan–1 tan

2

θ 
 
 

–
4

π
 < 

2

θ
 < 

4

π

So, 2 tan–1 






 θ

2
tan  = 2 . 

2

θ
 = tan–1 x

(iii)
5
3

sin
5
1

tan2
65
63

cos
111 −−− =







+








1 1 163 3 1
cos sin 2 tan

65 5 5

− − −= −

= tan–1
4
3
 – tan–1

12
5

= tan–1
36
16

= cos–1 







65
63

LHS = RHS

Sol.13 (i) y = tan 


















 −
+ −−

3

1
tan

2

1
cos 11

y = tan 














 π
−+

π

63

y = tan 






π

6
     ⇒

3

1

(ii) y = sin 














 −
−

π −

2

1
sin

3

1

y = sin 






 π
+

π

63
 = sin 







 π

6

3
 = 1

(iii) y = cos–1 






 π

6

7
cos

y = cos–1 cos 






 π
−π

6

5
2

y = cos–1 






 π

6

5
cos  = 

6

5π

(iv) y = tan–1 






 π

3

2
tan

y = 
3

2π
 – π = 

3

π−

(v) y = cos 






 −

4

3
tan 1

y = cos 















−

5

4
cos 1

y = 
5

4

(vi) y = tan 







+ −−

2

3
cos

5

3
sin 11

y = tan 







+







 −−

3

2
tan

4

3
tan 11

y = 

3.4

6
1

3

2

4

3

−

+
 = 

6

17

Sol.14 (i) y = sin 

























−−

π −

2

3
sin

2

1
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y = sin 











+

π −

2

3
sin

2

1

⇒ y = sin 






 π
+

π

32

⇒ y = sin 






 π

6

5
 = 

2

1

(ii) y = cos 










 π
+












 −−

62

3
cos 1

y = cos 






 π
+

π
−π

66
 = – 1

(iii) y = tan–1 






 π

4

3
tan

y = 
4

3π
 – π = – 

4

π

(iv) y = cos–1 














 π

3

4
cos

y = cos–1 cos 






 π
−π

3

2
2

y = cos–1 






 π

3

2
cos  = 

3

2π

(v) y = sin 






 −

5

3
cos 1

y = sin–1 






 −

5

4
sin 1

 = 
5

4

(vi)  






 α+







α+

α= −−

4
tan

tan
2cos35

2sin3
tany

11








 α+








α+
α= −−

4
tan

tan
tan28

tan6
tan

1

2

1








 α+








α+
α= −−

4
tan

tan
tan4

tan3
tan

1

2

1

= tan–1 (tan α) = α

Sol.15 (i) LHS = 
������������

α

−−

θ

− ++
25

7
cos

2

1

63

16
cot

3

3
cos2

111

= 2θ + tan–1
216

63 α+

cos θ =
13

3
α = cos–1

25

7

⇒   tan θ = 
3

2
 ;  cos α =

25

7
 = 1 – sin2

2

α

tan 2θ = 
5

12
 ;

25

9

2
sin

2 =α

5

12
tan2

1−=θ  ; 
5

3

2
sin =α

 ⇒ 
4

3

2
tan =α

LHS 
4

3
tan

16

63
tan

5

12
tan

111 −−− ++=

16
63

tan
4
3

tan
5
12

tan
111 −−− ++=

16
63

tan

20
36

1

4
3

5
12

tan
11 −− +

















−

+
−π=

 = π = RHS

         (ii) LHS : cos–1 








13

5
+ π – cos–1 









25

7
+ sin–1 









325

36

  cos–1

13

5
+ 2 – cos–1

7

25

 
 
 

+ sin–1 








325

36

tan–1 








5

12
 – tan–1 

7

24
 + tan 









323

36
 + π

tan–1 






 −

323

36
 + tan–1 









323

36
 + π

= π = RHS

(iii) LHS : cos–1 
3

2
 – cos–1 

32

16 +

LHS tan–1 
2

1
 – tan–1















+

−

16

23

tan–1 
2

1
 – tan–1 3  + tan–1 2

2

π
 – tan–1 3  =cot–1 3  = 

6

π

(iv) (sec–1x)2 – 6(sec–1x) + 8 > 0

(sec–1 x)2 – 4sec–1x – 2 sec–1 x + 8 > 0

(sec–1 x – 2) (sec–1 x – 4) > 0

sec–1 x < 2 or sec–1 x > 4

O

2/π

π

1 2sec2 –1

2



394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564

IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-hr.motioniitjee@gmail.com

Page # 15Solution Slot – 1 (Mathematics)

x ∈ (–∞, sec2] ∪ [1, ∞)

Sol.16 (i) f(x) = cos–1 








+1x

x2

–1 ≤ 
1x

x2

+
 ≤ 1  ⇒  

1x

x2

+
 ≥ –1 & 

1x

x2

+
 ≤ 1

⇒  
1x

1x3

+

+
 ≥ 0  &  

1x

1x

+

−
 ≤ 0

⇒  x ∈ (–∞, –1) ∪ 







∞,

3

1
 & x ∈ (–1, 1]

taking intersection,  x ∈ 







− 1,

3

1

(ii) cos(sin x) ≥ 0 ;  – 1 ≤ 
x2

x1 2+
 ≤ 1

x ∈ R ⇒  x > 0 ∪ {–1}

⇒  x < 0 ∪ {1}

Intersection x ∈ {–1, 1}

(iii) f(x) = sin–1 






 −

2

3x
 – log

10
 (4 – x)

D
1
 : –1 ≤ 

2

3x −
 ≤ 1

–2 ≤ x – 3 ≤ 2  ⇒  1 ≤ x ≤ 5

D
2
 : 4 – x > 0  ⇒  x < 4

D
1
 ∩ D

2

541

x ∈ [1, 4)

(iv) f(x) = 
)x41(log

xsin1
2

5 −

−
 + cos–1 (1 – {x})

D
1
 : 1 – sin x ≥ 0 ⇒  sin x ≤ 1

⇒ x ≤ 
2

π

D
2
 : 1 – 4x2 > 0 ⇒ 4x2 – 1 < 0

x ∈ 







−

2

1
,

2

1
 & 1 – 4x2 ≠ 1

(∵  x ≠ 0)

D
3
 : –1 ≤ 1 – {x} ≤ 1

⇒ –2 ≤ – {x} ≤ 0

⇒ 0 ≤ {x} ≤ 2  ⇒  x ∈ R

D
1
 ∩ D

2
 ∩ D

3
  ⇒  x ∈ 








− 0,

2

1
∪ 









2

1
,0

(v)   f(x) = x3 − + cos–1 






 −

5

x23
+ log

6
(2|x| – 3)

+ sin–1 (log
2
 x)

D
1
 : 3 – x ≥ 0 ⇒ x ≤ 3

D
2
 : –1 ≤ 

5

x23 −
 ≤ 1  ⇒ –1 ≤ x ≤ 4

D
3
 : 2|x| – 3 ≥ 0   ⇒ x < –

2

3
 or x >

2

3

D
4
 : –1 ≤ log

2
 x ≤ 1 ⇒ 

2

1
 ≤ x ≤ 2

D
1
 ∩ D

2
 ∩ D

3
 ∩ D

4
  ⇒  x ∈ 








2,

2

3

(vi) 1 – log
7
 (x2 – 5x + 3) > 0

      ⇒ x ∈ (2, 3)

x2 – 5x + 13 > 0   ⇒ x ∈ R

– 1 ≤ 
θ+ sin2

3
 ≤ 1  where θ = 

2

x9π

θ+ sin2

3
 > –1

θ+ sin2

3
 ≤ 1

sin θ ≥ –5         sinθ = 1 ⇒ sin 
2

x9π
 = 1

always

2

x9π
 = (4n + 1) 

2

π

x = 
9

1n4 +

n = 5, x = 7/3

n = 6, x = 25/9

(vii) –1 ≤ 
2

x
 ≤ 1 ⇒  x ∈ [–2, 2]

for tan–1 







−1

2

x
 ⇒  x ∈ R

f o r  �n }x{    ⇒  {x} ≠ 0   ⇒  x ≠ I

finally x ∈ (–2, 2) – {–1, 0, 1}

(viii) sin (cos x) ≥ 0

↓
[0, 1]

x ∈ 






 ππ
−

2
,

2
  ⇒  x ∈ 







 π
+π

π
−π

2
n2,

2
n2

   –2 cos2 x + 3 cos x + 1 > 0 ⇒ 
2

173 −
 < cos x ≤ 1
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–1 ≤ 1
xsin22

1xsin2
≤

+

by solving {x | x = 2nπ + 
6

π
, n ∈ I}

Sol.17 3 cos–1 x =sin–1 ( 2x1− (4x2 – 1))

Let cos–1 x = θ ⇒ x = cosθ   ⇒  θ ∈ [0, π]

sin–1 {|sinθ| (4 cos2θ – 1)}

= sin–1 {sinθ (4 – 1 – 4 sin2θ)}
⇒ sin–1 {sin3θ} = 3θ ≠ when

–
2

π−
≤ 3θ ≤ 

2

π
 but we had

0 ≤ θ ≤ π ⇒ 0 ≤ 3θ ≤ 3π

  

2

π−

2

π0 π3

So, 0 ≤ 3θ ≤ 
2

π
  ⇒ 0 ≤ θ ≤ 

6

π

0 ≤ cos–1 x ≤ 
6

π

cos 
6

π
 ≤ x ≤ cos 0

2

3
 ≤ x ≤ 1 ⇒ x ∈ 












1,

2

3

Sol.18 (i)  LHS : sin–1 (cos sin–1x) + cos–1 sin (cos–1x)
sin x

O π x

1

sin–1

















−

π − xcos
2

cos 1
 + cos–1{sin (cos–1 x)}

sin–1 {sin (cos–1x)} + cos–1 {sin (cos–1 x)}
Now, – 1 ≤ x ≤ 1 ⇒  0 ≤ cos–1 x ≤ π
sin (cos–1x) is the value from 0 to 1 & then 1 to 0

Hence LHS = 
2

π

(ii) LHS : 2 tan–1 (cosec tan–1 x – tan cot–1 x)

Let tan–1x = A ⇒ – 
2

π
 < A < 

2

π

LHS

2 tan–1 (cosec A – tan 







−

π
A

2
)

2 tan–1 (cosec A – cot A)

⇒ 2 tan–1 






 −

Asin

Acos1
 = 2 tan–1 









2

A
tan

⇒ 2 tan–1 


















2

A
cos

2

A
sin2

2

A
sin2 2

 – 
4

π
 < 

2

A
 < 

4

π

So, 2 × 
2

A
 = A = tan–1 x

(iii) tan–1 2 2

2mn

(m n )−
 + tan–1 

)qp(

pq2
22 −

= tan–1 
)NM(

MN2
22 −

        tan–1

































−










2

m

n
1

m

n
2

+tan–1

































−










2

p

q
1

p

q
2

= tan–1

































−










2

M

N
1

M

N
2

Now, y = tan–1 








− 2x1

x2
, |x| < 1

      –1 < x < 1

as  x = tanθ,  so  –1 < tan θ < 1

      – 
4

π
 < θ < 

4

π

So, tan–1 (tan 2θ) = 2 tan–1 x

So, 2tan–1 
m

n
 + 2 tan–1 

p

q
 = 2tan–1 

M

N

LHS  
nqmp

mqnp

−

+
 = 

M

N

      (iv)  LHS  tan 







−

π
+−

π
+−

π −−− zcot
2

ycot
2

xcot
2

111

tan 







++−

π −−− )zcotycotx(cot
2

3 111

cot (cot–1 x + cot–1 y + cot–1 z) = RHS

Sol.19 (i) sin–1 x + sin–1 2x = 
3

π

sin–1 2x = sin–1 













2

3
 – sin–1 x
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sin–1 2x = sin–1 












×−−
2

1
xx1

2

3 2

4x = 3  ( 2x1 − ) – x

5x = 3
2x1 −

25x2 = 3 – 3x2

x2 = 
28

3
   ⇒   x = 

2

1

7

3
Negative NP

(ii)   tan–1 








+ 1x2

1
+tan–1 









+ 1x4

1
= tan–1 








2x

2

tan–1 



















++
−

+
+

+

)1x4()1x2(

1
1

1x4

1

1x2

1

 = tan–1 2x

2

1)1x4)(1x2(

1x21x4

−++

+++
 = 2x

2

)x6x8(

2x6
2 +

+
 = 2x

2
    ⇒  6x3 + 2x2 = 16x2 + 12x

     ⇒  6x3 – 14x2 – 12x = 0

     ⇒  x(6x2 – 14x – 12) = 0

(iii) tan–1(x – 1) + tan–1 x + tan–1 (x + 1) = tan–1 3x

tan–1 (x – 1) + tan–1 (x + 1) = tan–1 3x – tan–1 x

tan–1 








+−

++−

1x1

1x1x
2  = tan–1 









+

−
2x31

xx3

tan–1 








− 2x2

x2
 = tan–1 









+ 2x31

x2

2x2

x2

−
 = 2x31

x2

+

x = 0 1 + 3x2 = 2 – x2

2x2 = 1

x = ± 
2

1

(iv) sin–1 
5

1
 + cos–1 x = 

4

π

cos–1 x = sin–1 
2

1
 – sin–1 

5

1

= sin–1 







×−

2

1

5

1

5

2

2

1

cos–1 x = sin–1 








10

1
     θ

10

3

1

cos–1 x = cos–1 








10

3

x = 
10

3

(v) cos–1 
1x

1x
2

2

+

−
 + tan–1 

1x

x2
2 −

 = 
3

2π

LHS π – cos–1 2

2

x1

x1

+

−
 – tan–1 2x1

x2

−
 = 

3

2π

2θ ∈ (–π, π) x = tan θ θ ∈ 






 ππ
−

2
,

2

0

x–x

–π π

x

0
2

π
2

π
−x+ x–π π

–π
π

C–1 –π < 2θ < – 
2

π

π – (–2θ) – (2θ + π) = 
3

2π

0 = 
3

2π

C–2   –
2

π
 < 2θ < 0 C–3   0 < 2θ < 

2

π

π – (–2θ) – 2θ = 
3

2π
π – (2θ) – 2θ = 

3

2π

π = 
3

2π
θ = 

12

π

    x = tan θ = tan
12

π
=2– 3

C–4   
2

π
 < 2θ < π

π – (2θ) – (2θ – π) = 
3

2π
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2π – 4θ = 
3

2π
  ⇒ 

3

4π
 = 4θ  ⇒ θ = 

3

π

x = tan θ = tan 60º = 3

(vi) sin–1 x + sin–1 y = 
3

2π
....(1)

cos–1x – cos–1 y = 
3

π

2

π
 – sin–1 x – 








−

π − ysin
2

1
 = 

3

π

sin–1y – sin–1x = 
3

π
....(2)

(1) + (2)

2 sin–1 y = π

sin–1 y = 
2

π
⇒  y = 1

and by puting y value we will get x = 
2

1

(vii) 2 tan–1 x = cos–1 2

2

a1

a1

+

−
 – cos–1 2

2

b1

b1

+

−

put a = tan θ
1

⇒  θ
1
 = tan–1 a θ

1
 ∈ 







 ππ
−

2
,

2

       cos–1 

2
1

2
1

1 tan

1 tan

− θ

+ θ
 = cos–1 (cos 2θ

1
)     2θ, (–π, π)

       = 2θ
1

        2θ, (0, π)

       = 2 tan–1 a   become a > 0

similarly

cos–1 2

2

b1

b1

+

−
 = 2 tan–1 b

2 tan–1 x = 2 tan–1 a – 2 tan–1 b

tan–1 x = tan–1 
ab1

ba

+

−

x = 
ab1

ba

+

−

Sol.20 sin–1(sin 8) = ( ))83sin(sin
1 −π−  = 3π – 8

tan–1(tan 10) = ( ))310tan(tan
1 π−−  = 10 – 3π

           cos–1(cos 12) = ( ))124cos(cos
1 −π−  = 4π – 12

sec–1(sec 9) = ( ))29sec(sec
1 π−−  = 9 – 2π

cot–1(cot 6) = ( ))6cot(cot
1 π−−  = 6 – π

    cosec–1(cosec 7) = ( ))27(coseccosec
1 π−−  = 7 – 2π

y = (3π – 8) + (3π – 10) + (4π – 12) + (2π – 9)

+ (– π + 6 ) + (2π – 7)

y = 13π – 40

⇒ a = 13  and  b = – 40 ⇒ a – b = 13 – (– 40) = 53

Sol.21 1 1
1

2 2 2
T sin sin 5 sin sin

7 7 7

− −π π π   
= π − = =   

   

        7
4

7
4

coscos
7
4

6coscosT
11

2

π=π=






 π+π= −−

         8
3

8
3

tantan
8
3

2tantanT
11

3

π=π=















 π−π−= −−

        






 π+π−π−=






 π−π= −−

8
3

2cot
8

19
cotcotT

11

4

8
5

8
3 π=π−π=

7
13

7
6

8
5

8
3

7
4

7
2

S
π=π+π=π+π+π+π=

Sol.22 u = cot–1 θ2cos  – tan–1 θ2cos

u = 
2

π
 – tan–1 θ2cos  – tan–1 θ2cos

2 tan–1 θ2cos  = 
2

π
 – u

tan–1 













θ−

θ

2cos1

2cos2
 = 

2

π
 – u

cos 



























θ−

θ−

2cos1

2cos2
tan

1

 = sin u

Let tan–1 
θ−

θ

2cos1

2cos2
 = θ

tan θ = 
θ−

θ

2cos1

2cos2

cos θ = sin u

2
)2cos1(

2cos4
1

1

θ−

θ
+

 = sin u
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θ+

θ−

2cos1

2cos1
 = sin u   ⇒  tan2 θ = sin u

Sol.23 f(x) = sin–1 (3x – 4x3) + cos–1 (4x3 – 3x)

= 
2

π
– cos–1 (3x – 4x3) + cos–1 (4x3 – 3x)

      =
2

π
– π + cos–1 (4x3 – 3x) + cos–1 (4x3 – 3x)

=–
2

π
 + 2 cos–1 (4x3 – 3x)

put x = cos θ ⇒  θ = cos–1 x  θ ∈ [0, π]

= –
2
π
 + 2 cos–1 (cos 3θ)

–1 ≤ x ≤ –
2
1
  ⇒  – 1 ≤ cos θ ≤ –

2
1

3
2π

 ≤  θ ≤ π  ⇒  2π ≤ 3θ ≤ 3π

=–
2
π
 + 2(3θ – 2π)

= –
2
π
 + 6θ – 4π

=  –
2
9π

 + 6 cos–1 x.

a = 6, b =–
2
9

Sol.24 (i)  








+
−−

+
= −

1n

1
n
1n

1n
n

n

1
sinT

1

n










+
−−

+
−= −

1n

1
n
1

1
1n

1
1

n

1
sin

1

If sin θ =
n

1
 then cos θ =

n
1

1 −

& If sin φ =
1n

1

+
 then cos φ =

1n
1

1
+

−

Tn = sin
–1 (sin θ cos φ – cos θ sin φ)

    = sin–1 (sin (θ – φ))

Tn = θ – φ = sin
–1

n

1
 – sin–1

1n

1

+

⇒ Sn = sin
–1 1 – sin–1

1n

1

+

S∞ = sin
–1 1 = 

2
π

(ii) Tn = tan
–1

1nn

1n

221

)12(2
−

−

⋅+

−

= tan–1 2n – tan–1 2n–1

Sn = tan
–1 2n – tan–1 1

S∞ = 442

π=π−π

   (iii) Sn = tan
–1

7
1
 + tan–1

13
1

 + tan–1
21
1

 +……

2

1

n
nn1

1
tanT

++
= −

)1n(n1
n1n

tan
1

++
−+= −

Tn = tan
–1 (n + 1) – tan–1 n

Sn = tan
–1 (n + 1) – tan–1 1

S∞ = 442
π=π−π

   (iv)  y = tan–1 (x+1) – tan–1 x

+ tan–1 (x + 2) – tan–1 (x + 1)

+ tan–1 (x + n) – tan–1 (x +(n – 1))

y=tan–1 (x + n) – tan-1x

   (v) Tn = tan
–1 1

2 2

1 2
tan

2 n 4n

−=
⋅

1

2

2
tan

1 4n 1

−=
+ −

)1n2)(1n2(1

)1n2()1n2(
tan

1

−++
−−+

= −

Tn = tan
–1 (2n + 1) – tan–1 (2n – 1)

Sn = tan
–1 (2n + 1) – tan–1 1

S∞ = 442

π=π−π

Sol.25 (i) cot–1 x + cot–1 (n2 – x + 1) = cot–1 (n – 1)

tan–1 
1n

1

−
 = tan–1 

x

1
 + tan–1 

1xn

1
2 +−

= tan–1 



















+−
−

+−
+

)1xn(x

1
1

1xn

1

x

1

2

2

1n

1

−
 = 

1xx)1n(

1n
22

2

+−+

+

n2 – n(x2 + 1) + 1 + (x – 1) (x2 + 1) = 0

(x2 – n2) – (n2 + 1) (x – n) = 0
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(x – n) (x + n – n2 – 1) = 0

x = n or  n2 – n + 1

(ii) sec–1 
a

x
 – sec–1 

b

x
 = sec–1 b – sec–1 a

cos–1 
x

a
 + cos–1 

a

1
 = cos–1 

x

b
 + cos–1 

b

1

cos–1 





















−














−−

22

2

a

1
1

x

a
1

a

1
.

x

a

= cos–1 


























−








−−

2

2

2 x

b
1

b

1
1

b

1
.

x

b

        
bx

bx1b

x

1

ax

1aax

x

1 222222 −−
−=

−−
−

b2(a2 – 1) (x2 – a2) = a2 (b2 – 1) (x2 – b2)

x2 (a2b2 – b2 – a2b2 + a2) = a2b2 (a2 – 1 – b2 + 1)

x2 (a2 – b2) = a2b2 (a2 – b2)  ⇒  x = ab

(iii) tan–1 
1x

1x

+

−
 + tan–1 

1x2

1x2

+

−
 = tan–1 

36

23

tan–1 



















++

−−
−

+
−

+
+
−

)1x2()1x(

)1x2()1x(
1

1x2

1x2

1x

1x

 = tan–1 
36

23

x = 
3

4

Sol.26 (i) (cot–1 x)2 – 5 cot–1 x + 6 > 0

t2 – 5t + 6 > 0

t < 2 or  t > 3

cot–1 x < 2 cot–1 x > 3

x > cot 2 x < cot 3

(ii) sin–1 x > cos–1 x

sin–1 x > 
2

π
 – sin–1 x

2

π
 ≥ sin–1 x > 

4

π

1 ≥ x > 
2

1

(iii) tan2 (sin–1 x) > 1

tan (sin–1 x) > 1 or tan (sin–1 x) < –1

2

π
 > sin–1 x > 

4

π
      –

4

π
< sin–1 x < –

2

π

2

1
x1 >>

2

1
x1 −>>−

x ∈ 







1,

2

1
 ∪ 








−−

2

1
,1
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Sol.1 (a) tan 







+ −

b

a
cos

2

1

4

x 1
 + tan 








− −

b

a
cos

2

1

4

x 1

= 









−









+

−

−

b

a
cos

2

1
tan1

b

a
cos

2

1
tan1

1

1

+ 









+









−

−

−

b

a
cos

2

1
tan1

b

a
cos

2

1
tan1

1

1

  = 









−

















−+
















+

−

−−

b

a
cos

2

1
tan1

b

a
cos

2

1
tan1

b

a
cos

2

1
tan1

12

2
1

2
1

= 2 


























−









+

−

−

b

a
cos

2

1
tan1

b

a
cos

2

1
tan1

12

12

          = 









× −

b

a
cos

2

1
2cos

2

1
 = 








 −

b

a
coscos

2

1
 = 

a

b2

(b) Let cos–1 
cosx cosy

1 cosx cosy

 +
 + 

= θ

cosθ = 
ycosxcos1

ycosxcos

+

+

θcos

1
 = 

ycosxcos

ycosxcos1

+

+

θ+

θ−

cos1

cos1
 = 

ycosxcosycosxcos1

ycosxcosycosxcos1

+++

−−+

tan2 
2

θ
= 

)ycos1)(xcos1(

)ycos1)(xcos1(

++

−−

2

tan2 θ
 = tan2

2

x
 tan2

2

y

tan 
2

θ
 = tan 

2

x
 tan 

2

y

2

θ
 = tan–1 









2

ytan

2

xtan

EXERCISE – IV HINTS & SOLUTIONS

θ = 2 tan–1 








2

ytan

2

xtan

(c) 2tan–1x = cos–1 2

2

x1

x

+

−1

2tan–1 













+

−

2

x
tan

ba

ba

= cos–1 



























+

−
+










+
−

−

2

x
tan

ba

ba
1

2

x
tan

ba

ba
1

2

2

= cos–1 


























−++

−−+

2

x
tan)ba()ba(

2

x
tan)ba()ba(

2

2

= cos–1 


























−+








+









++








−

2

x
tan1b

2

x
tan1a

2

x
tan1b

2

x
tan1a

22

22

     = cos–1



























−+

+







−

2

x
sin

2

x
cosba

b
2

x
sin

2

x
cosa

22

22

=cos–1 








+

+

xcosba

bxcosa

Sol.2 y = tan–1 













−++

−−+
22

22

x1x1

x1x1

tany = 
22

22

x1x1

x1x1

−++

−−+

ycos

ysin
 = 

22

22

x1x1

x1x1

−++

−−+

ycosysin

ycosysin

−

+
 = 

2

2

x12

x12

−−

+
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Square on both side 
1 sin2y

1 sin2y

+

−  = 2

2

x1

x1

−

+

(1 – x2) (1 + sin2y) = (1 + x2) (1 – sin2y)

1 + sin2y – x2 – x2 sin 2y = 1 – sin2y + x2 – x2 sin y

2sin2y = 2x2 x2 = sin2y

Sol.3 ( a )   Sn = tan
–1

7

1
 + tan–1

13

1
 + tan–1

21

1
 +……

2

1

n
nn1

1
tanT

++
= −

)1n(n1
n1n

tan
1

++
−+= −

Tn = tan
–1 (n + 1) – tan–1 n

Sn = tan
–1 (n + 1) – tan–1 1

S∞ = 442
π=π−π

(b) Tn = tan
–1

1nn

1n

221

)12(2
−

−

⋅+

−

= tan–1 2n – tan–1 2n–1

Sn = tan
–1 2n – tan–1 1

S∞ = 442
π=π−π

(c) y = tan–1 (x+1) – tan–1 x

+ tan–1 (x + 2) – tan–1 (x + 1)

+ tan–1 (x + n) – tan–1 (x +(n – 1))

y=tan–1 (x + n) – tan-1x

(d) tan–1 
2

1
 + tan–1 

8

1
 + tan–1 

18

1
 +......

     Tn = tan–1 2n2

1
 = tan–1 2n4

2
 = tan–1| 

1n41

2
2 −+

    = tan–1 








−++

−−+

)1n2)(1n2(1

)1n2()1n2(
=tan–1 (2n+1)–tan–1(2n–1)

Sn = tan–1(2n + 1) – tan–1 1

S∞ = 
2

π
 – 

4

π
 = 

4

π

(e)  








+
−−

+
= −

1n

1
n
1n

1n
n

n

1
sinT

1

n










+
−−

+
−= −

1n

1
n
1

1
1n

1
1

n

1
sin

1

If sin θ =
n

1
 then cos θ =

n
1

1 −

& If sin φ =
1n

1

+
 then cos φ =

1n
1

1
+

−

Tn = sin
–1 (sin θ cos φ – cos θ sin φ)

    = sin–1 (sin (θ – φ))

Tn = θ – φ = sin
–1

n

1
 – sin–1

1n

1

+

⇒ Sn = sin
–1 1 – sin–1

1n

1

+

S∞ = sin
–1 1 = 

2

π

Sol.4
3

2

β
 cosec2 

11
tan

2

− β 
 α 

cot2θ = β

α

2

1
 tan–1 θ=

α

β
 ⇒  tan–1 

α

β
 = 2θ  ⇒ tan2θ = 

α

β

2

3β
 cosec2θ ; cos2θ = 1 – 2 sin2θ

θ−

β
2

3

cos1
 + 

2

3α
 sec2 

11
.tan

2

− α
 β 

2

1
 tan–1 β

α
 = φ ⇒  tan–1

β

α
 = 2φ

tan 2φ = β

α

φ

α
2

3

cos2
2 cos2θ – 1 = cos, 1 + cosθ

3

1 cos2

β

− θ
 + 

3

1 cos2

α

+ φ

22

3

1
β+α

α
−

β
 + 

22

3

1
β+α

β
+

α

3 2 2

2 2

( )β α + β

α + β − α
 + 

β+β+α

β+αα

22

223 )(

22 β+α  






α−β+α

β
22

3

 + 

3

2 2

α 
α + β + β 
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   22 β+α  






α+β+α

α+β+αβ
222

223 )(
+

3 2 2

2 2 2

( )α α + β − β

α + β − β


   22 β+α  






α−β+α

α+β+αβ
222

223 )(
+ 

3 2 2

2 2 2

( )α α + β − β

α + β − β


      22 β+α  [β 22 β+α  + αβ + α 22 β+α  – αβ]

= (α + β) (α2 + β2)

Sol.6 tan–1 + cos–1 2y1

y

+
 = sin–1 

10

3

tan–1x + tan–1 








y

1
 = sin–1 

10

3
 = tan–1 3

tan–1 



















−

+

y

x
1

y

1
x

= tan–1 3

xy

1xy

−

+
= 3

xy + 1 = 3y – 3x

y = 
3x

1x3

−

+

y = 
x3

1x3

−

+

Becoz it using poositive integral solution

x = 1, 2 only when possible

x = 1 y = 
13

13

−

+

x = 2 y = 
1

7
 = 7

(1, 2) (2, 7)

Sol.7 x = cosec tan–1 cos cot–1 sec sin–1 a
Let sin–1 a = θ

sin θ = a

1
a

1 – a
2

θ

cos θ = 2
a1 −

2
a1

1
sec

−
=θ

= cosec tan–1 cos cot–1 sec θ

= cosec tan–1 cos cot–1 =
2
a1

1

−

α=
−

−

2

1

a1

1
cot

2
a1

1
cot

−
=α

tan α = 2
a1 −

1

2 – a
2

1 – a2

θ

2
a2

1
cos

−
=α

= cosec tan–1 cos α

= cosec tan-1
2
a2

1

−

tan–1 2
a2

1

−
 = β

    tan β =
2
a2

1

−
=cosec β

x =
2
a3 −         

3 – a
2

2 – a
2

1

θ

y = 
2
a3 −

x = 4

Sol.9 We know

sin–1 x + cos–1 x = 
2
π

so given equation can be written as

(sin–1 x)3 +
3

1
xsin

2







 −π −
 = απ3

    …(1)
at sin–1 x = t; t ∈ (–1, 1].
then 12t2 – 6πt + π2 (1 – 8α) = 0

for no roots D < 0    ⇒  α < 
32
1

Sol.10 (a)  (cot–1 x)2 – 5 cot–1 x + 6 = 0
Let cot–1 x = t

t2 – 5x + 6 = 0
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(t – 2) (t – 3) = 0
t < 3 t < 2

cot–1 x > 3 cot–1 x < 2
x < cot 3 x > cot 2
x ∈ (–∞, cot 3) ∪ (cot 2, ∞)

    (b) sin–1 x > cos–1 x

sin–1 > 
2
π

sin–1 > 
4
π

⇒ x ∈ 







1 ,

2

1

    (c) tan2 (sin–1 x) > 1
x ∈ [–1, 1] ; f(x) |tan x| > 0

⇒ x ∈ 







−−

2

1
 ,1  ∪ 








1 ,

2

1

Sol.11 4(tan-1 x)2 – 8 tan–1 x + 3 < 0
4t2 – 8t + 3 < 0
4t2 – 6t – 2r + 3 < 0
2t(2t – 3) – 1(2t – 3) < 0
   (2t – 3) (2t – 1) < 0

2
3

t
2
1 <<

2
3

xtan
2
1 1 << −

2
3

tanx
2
1

tan <<

4 cot–1 x – cot–1 x2 – 3 ≥ 0
a2 – 4a + 3 ≤ 0
a2 – 3a – a + 3 ≥ 0
(a – 3) (a – 1) ≤ 0

1 ≤ a ≤ 3
1 ≤ cot–1 x ≤ 3
cot 1 ≥ x ≥ cot 3

Sol.12

 

2
– 0

2 2
3 2

y

2

     

0

y

2

2
3

–2
x

2
y = – sin  (sin x)–1

2
y = – cos  (cos x)

–1

     

0

y

2

2
3

x

2
–

2

So between [–7π, 7π]; 49A = 3388.

Sol.13 ∑∑
=

−

=

=







10

1n

1
10

1n

kx
b
m

tan

 ∑
=

−−−



 +++=
10

1n

111

n

3
tan

n

2
tan

n

1
tanS 



+…… −

n

10
tan

1

∑
=

−
10

1n

1

n
1

tan = tan–1 1 + tan–1
2

1
 + tan–1

3

1
+

…… + tan–1
9

1
 + tan–1 

10

1

∑
=

−
10

1n

1

n
2

tan  = tan–1
1

2
 + tan-1

2

2
 + tan–1

3

2
+

…… + tan–1
10

2

∑
=

−
10

1n

1

n
10

tan  = tan–1
1
10

 + tan–1
2
10

+ tan–1 
3
10

+ …… + tan–1
10
10








 ++






 π⋅= −−
2tan

2

1
tan

4
10S

11
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






 ++






 ++ −−−−
4tan

4

1
tan3tan

3

1
tan

1111

2

45

2

5 π+π=   = 25 π = kπ

Sol.14 tan–1 r + tan–1 S + tan–1 t







−−−

−++−

trstrs1
rsttsr

tan
1

x(x – 2) (3x – 7) = 2
(x2 – 2x) (3x – 7) = 2
3x2 – 7x2 – 6x2 + 14x – 2 = 0
3x3 – 13x2 + 14x – 2 = 0

r + s + t = 
3
13

rst =
3
2

Σrs = 
3
14

















−

−
−

3
14

1

3
2

3
13

tan
1

 = 





−

−

11
11

tan
1

tan–1 [–1] =
3

4

π

Sol.15   

2
1

2

2x 4
sin sin 3

1 x

−
  +
  < π −   +  

   3
x1

4x2
sin

2

2

>








+
+

2x2 + 4 > 3 + 3x2

x2 – 1 < 0

–1 < x < 1

Sol.16 2t = a +
t
a
2

2t2 = at + a2

2t2 – at – a2 = 0

4

a8aa
t

22 +±=

4

a3a
t

±=

4
a3a

t
±=

    (1) t = 
4
a3a +

t = a
cos–1 x = a
a = [0, π]

    (2) t = 
4

a3a −

4

a2
t

−=

2

a
t

−=

cos–1 = 
2

a−

0 ≤ 
2
a−

≤ x

–π ≤ 
2
a
 ≤ 0

–2π ≤ a ≤ 0

Sol.17   sin–1 x < 
4
3π

x > sin 
4
3π

1 ≥ x > 
2

1









∈ 1 ,

2

1
x

Sol.18  sin–1 (–1) + cosec–1 (–1)

π=π+π= 3
2

3

2

3

Sol.19 If –1 ≤ x ≤ 1

then –1 ≤ –x ≤ 1

So
4

5
)x(tan

4

3 1 π≤−≤π −

Sol.20 by checking options

(D)  sin–1 2x1 −

put x = cos θ  ⇒  θ ∈ [0, π]

because  x ∈ (0, 1) ⇒ θ ∈ 






 π

2
,0

sin–1 sin θ = θ = cos–1 x
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Sol.21 by checking options

(C)  Put x = sin θ  ⇒  θ ∈ 






 ππ
−

2
,

2

but as x ∈ (0, 1) ⇒  θ ∈ 






 π

2
,0

cos–1 cos θ = θ =  sin–1 x

Sol.22 by checking options

(D) put x = cos θ     θ ∈ [0, π]

but x ∈ (–1, 0)   ⇒  θ ∈ 







π

π
,

2

π + tan–1 
x

x1 2−

π + tan–1 tan θ

= π + (θ – π) = θ = cos–1 x
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Sol.1 Given function is

tan–1 )1x(x +  + sin–1 1xx2 ++  = 
2

π

Function is defined, if

(i) x(x + 1) > 0 ∵ Domain of square root function.

(ii) x2 + x + 1 ≥ 0 ∵ Domain of square root function.

(iii) 1xx2 ++  ≤ 1 ∵ Domain of sin–1 function.

From (ii) and (iii)

0 ≤ x2 + x + 1 ≤ 1 ∩ x2 + x ≥ 0

⇒ 0 ≤ x2 + x + 1 ≤ 1 ∩ x2 + x + 1 ≥ 1

⇒ x2 + x + 1 = 1  ⇒ x2 + x = 0

⇒ x(x + 1) = 0  ⇒  x = 0, x = – 1

Sol.2 sin–1 
a

x
 = tan–1 














− 22 xa

x

⇒ sin–1 
565

142
 = tan–1 

31

142

2 tan–1 








5

1
 = tan–1 

12

5

3 tan–1 








2

1
 = tan–1 

2

11

S = 3tan–1 








2

1
 + 2 tan–1 









5

1
 + sin–1 

565

142

= tan–1 
2

11
 + tan–1 

12

5
 + tan–1 

31

142

= π + tan–1 



















−

+

24

55
1

12

5

2

11

 + tan–1 
31

142

= π – tan–1 
31

142
 + tan–1 

31

142
 = π

Sol.3 sin–1 
c

ax
 + sin–1 

c

bx
 = sin–1 x

sin–1 













−+−

2

22

2

22

c

xa
1

c

bx

c

xb
1

c

ax
 = sin–1 x

EXERCISE – V HINTS & SOLUTIONS

∴  x 




 −−+− 2222222 cxacbxbca  = 0

x = 0 is one solution

& a 222 xbc −  + b 222 xac −  – c2 = 0

a2 222 xbc −  + b 222 xac −  = c2

a2(c2 – b2x2) + b2(c2 – a2x2) + 2ab 222 xbc −

222 xac −  = c4

put  a2 + b2 = c2

⇒ abx2 = 222 xbc −  222 xac −

a2b2 x4 = c4 – c2(a2 + b2)x2 + a2b2x4

0 = c4(1 – x2)  ⇒  x = ± 1  x = {0, –1, 1}

Sol.4 cos–1 3 3  x2 = 
2

π
 – cos–1 ( 6 x) = sin–1 ( 6 x)

cos–1 3 3 x2 = cos–1 ( 2x61− )

27x4 = 1 – 6x2

27x4 + 6x2 – 1 = 0

x2 = – 
3

1
  &  x2 = 

9

1

(Reject)    x = ± 
3

1

  x = – 
3

1
  will not satisfy so x = 

3

1

Sol.5 We know that, sin–1 (α) + cos–1 (α) = 
2

π

Therefore, α should be equal in both functions.

∴ x – 
2

x2

 + 
4

x3

 – ....= x2 – 
2

x4

 + 
4

x6

 – ...

⇒

2

x
1

x

2

x
1

x
2

2

+

=
+

⇒  

2

x2

x

2

x2

x
2

2

+
=

+

⇒
x2

x2

+
 = 2

2

x2

x2

+
 ⇒ 2x(2 + x2) = 2x2(2 + x)

⇒ 4x + 2x3 = 4x2 + 2x3

⇒ x(4 + 2x2 – 4x – 2x2) = 0
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⇒ Either x = 0  or  4–4x = 0   ⇒ x = 0  or  x = 1

∵ 0 < |x| < 2 ,     ∴  x =1 and x ≠ 0

Sol.6 LHS = cos tan–1 [sin (cot–1 x)]

= cos tan–1 




























+

−

2

1

x1

1
sinsin

= cos 














+

−

2

1

x1

1
tan  = 

2x

1x
2

2

+

+
 = RHS

Sol.7 f(x) = 
6

x
)x2(sin 1 +−

sin–1 (2x) + 
6

π
 ≥ 0

2

π
 ≥ sin–1 2x ≥ –

6

π

– 
2

1
 ≤ 2x ≤ 1

– 
4

1
 ≤ x ≤ 

2

1

x ∈ 







−

2

1
,

4

1

Sol.8 Given, sin [cot–1 (1 + x)] = cos (tan–1 x)  ....(i)

and we know, cot–1 θ = sin–1 













θ+ 21

1
,

and tan–1 θ = cos–1 













θ+ 21

1

∴ From Equation (i),

sin 














++

−

2

1

)x1(1

1
sin  = cos 















+

−

2

1

x1

1
cos

⇒
2)x1(1

1

++
 = 

2x1

1

+

⇒ 1 + x2 + 2x + 1 = x2 + 1

⇒ x = – 
2

1

Sol.9 (A) If a = 1, b = 0, then sin–1 x + cos–1 y = 0

⇒ sin–1 x = – cos–1 y  ⇒  x2 + y2 = 1.

(B) If a = 1 and b = 1, then

sin–1 x + cos–1 y + cos–1 xy = 
2

π

⇒ cos–1 x – cos–1 y = cos–1 xy

⇒ xy + 2x1−
2y1−  = xy

⇒ (x2 – 1)(y2 – 1) = 0

(C) If a = 1, b = 2, then

sin–1 x + cos–1 y + cos–1 (2xy) =
2

π

⇒ cos–1 x – cos–1 y = cos–1 (2xy)

⇒ xy + 2x1−
2y1−  = 2xy

⇒ x2 + y2 = 1

(D) If a = 2 and b = 2 then

sin–1 (2x) + cos–1 (y) + cos–1 (2xy) = 
2

π

⇒ cos–1 (2x) – cos–1 (y) = cos–1 (2xy)

⇒ xy2y1x41xy2 22 =−−+

⇒ (4x2 – 1)(y2 – 1) = 0

Sol.10 We have, 0 < x < 1

Let cot–1 x = θ
⇒ cot θ = x

⇒ sin θ = 
2x1

1

+
       

C

B A

1

x
θ

2x1+

= sin (cot–1 x)

and cos θ = 
2x1

x

+
 = cos (cot–1 x)

Now, 2x1+ [{x cos (cot–1 x) + sin(cot–1 x))2 – 1]1/2

2x1+  

2/1
2

22
1

x1

1

x1

x
.x

















−














+
+

+

= 2x1+

2/1
2

2

2

1
x1

x1

















−














+

+

= 2x1+ [1 + x2 – 1]1/2 = x 2x1+
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Answer Ex–I SINGLE CORRECT (OBJECTIVE QUESTIONS)

1. D 2. D 3. C 4. D 5. B 6. D 7. A

8. C 9. B 10. D 11. C 12. A 13. D 14. B

15. B 16. C 17. A 18. D 19. B 20. B 21. A

22. B 23. C 24. C 25. A 26. A 27. B 28. C

29. D 30. B 31. B 32. A 33. C 34. B 35. B

MULTIPLE CORRECT (OBJECTIVE QUESTIONS)Answer Ex–II

1. A,B 2. C,D 3. B,D 4. A,B,C 5. B,C,D 6. A,C 7. A,C

8. A,C,D 9. A,B,C 10. B,C 11. B,C 12. A,C 13. A,D

Answer Ex–III SUBJECTIVE QUESTIONS

1. 5 2. (i) –sin 1 < x ≤ 1, (ii) cos2 < x ≤ 1, (iii) No solution

3.  (i) –
6

π
, (ii) – 

3

π
, (iii) 

4

3π
, (iv) 

4

π
     4. (i) 5 – 2π, (ii) 4π – 10, (iii) 2π – 6, (iv) 4π – 10, (v) 

20

17π

5. sin
–1

 (sin θ) = 







π≤θ<
π

θ−π

π
≤θ≤

π
π−θ

3
2

5
,3

2

5

2

3
,2

; cos
–1

  (cos θ) = 






π≤θ≤ππ−θ

π<θ≤
π

θ−π

32,2

2
2

3
,2

 ;

    tan
–1

 (tan θ) = 







π≤θ<
π

π−θ

π
<θ<

π
π−θ

3
2

5
,3

2

5

2

3
,2

 ; cot
–1

 (cot θ) = 






π<θ<ππ−θ

π<θ≤
π

π−θ

32,2

2
2

3
,

6. (i) x = 
3

1
, (ii) x = 2 7. yx

xy1

−

+
9. 2 10. – π 11. x = 4y

2

13. (i) 
3

1
, (ii) 1, (iii) 

6

5π
, (iv) 

3

π
− , (v) 

5

4
, (vi) 

6

17
  14. (i) 

2

1
, (ii) −1, (iii) 

4

π
− , (iv) 

3

2π
, (v) 

5

4
, (vi)  α

15. (iv) (– ∞, sec 2) ∪ [1, ∞)

16. (i) –1/3 ≤ x ≤ 1, (ii) {1, –1}, (iii) 1 ≤ x ≤ 4, (iv) x ∈ (–1/2, 1/2), x ≠ 0, (v) (3/2, 2],  (vi) {7/3,25/9}

      (vii) (–2, 2) – {–1, 0, 1}, (viii) {x |x = 2n π +  
6

π
, n ∈ Ι}      17. 












1,

2

3
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19. (i) x = 
2

1

7

3
, (ii) x = 3, (iii) x = 0, 

2

1
,

2

1
− , (iv) x = 

10

3
, (v) x = 2 – 3 or 3 , (vi) x = 

2

1
, y = 1,

      (vii) x = 
ab1

ba

+

−
20. 53 23. 6 cos–1 x – 

2

9π
, so a = 6, b = – 

2

9

24. (i) 
2

π
, (ii) 

4

π
, (iii) arc cot 







 +

n

5n2
, (iv) arc tan (x + n) – arc tan x, (v) 

4

π

25. (i) x = n2 – n + 1 or x = n, (ii) x = ab, (iii) x = 
3

4

26. (i) (cot 2, ∞) ∪ (– ∞, cot 3), (ii) 












1,

2

2
, (iii) 













−−∪















2

2
,11,

2

2

ADVANCED SUBJECTIVE QUESTIONSAnswer Ex–IV

3. – π 4. ,
2

9
–xcos6 1 π−

  so a = 6, b = – 
2

9

5. (a) 






 +

n

5n2
cotarc ,  (b) 

4

π
,  (c) arc tan (x + n) – arc tan x,  (d) 

4

π
,  (e) 

2

π

6. )()( 22 β+αβ+α 7. K = 2, 1,
4

cos
2π

  & 1–,
4

cos
2π

8. x = 1, y = 2, & x = 2 ; y = 7

9. X = Y = 2a3 − 10. (A)→P, Q, R, S ; (B)→P, Q ; (C)→P, R, S ;  (D)→P, R, S

12. (a) )3cot,(–),2(cot ∞∪∞ ,  (b) 












1,

2

2
,  (c) 













1,

2

2
 ∪∪∪∪ 














2

2
–,1– 13. 








1cot,

2

1
tan

14. 3388 15. k = 25 16. 
4

3π
17. )1,1(–x ∈ 18. }0{–],2[a ππ−∈

19.  A 20. C 21. B 22. D 23. C 24. D

JEE PROBLEMSAnswer Ex–V

1. C 2. π 3. x ∈ {–1, 0, 1} 4. x = 1/3 5. B 7. D

8. A 9. (A)→P ; (B)→Q ;  (C)→P ;  (D)→S 10. C


