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INVERSE TRIGONOMETRIC FUNCTIONS 

OBJECTIVES 

 

1. 11
tan cos

4 2

a

b

π − +  
 + 11

tan cos
4 2

a

b

π − −  
 =  

 1) 
2a

b
 2) 

2b

a
 3) 

a

b
 4) 

b

a  

2. If 3

2 2
x

π π≤ ≤  then ( )1sin sinx− =  

 1) x  2) x−  3) xπ +  4) xπ −  

3. If 
x

x

x 11 tan
2

1

1

1
tan −− =

+
−

, then x =  

 (a)1 (b) 3  (c)
3

1  (d)None of these 

4. If βθ +=− x1sin and ,sin1 βθ −=− y then =+ xy1  

 (a) βθ 22 sinsin +  (b) βθ 22 cossin +            (c) βθ 22 coscos +  (d) βθ 22 sincos +  

 

5. The value of )10(sinsin 1− is  

 (a)10 (b) π310 −  (c) 103 −π  (d)None of these 

6.  If 
2

sinsinsin 111 π=++ −−− zyx , then the value of xyzzyx 2222 +++ is equal to    

 (a)0 (b) 1 (c) 2           (d) 3 

7.Two angles of a triangle are 1cot 2−  and 1cot 3−  then find the third angle is  

 1) 
2

π
 2) 

4

π
 3) 

3

4

π
 4) 

2

3

π
 

8.The value of 1 1 sin 1 sin
cot

1 sin 1 sin

x x

x x
−  − + +
 

− − + 
 is  

 1) xπ −  2) 2 xπ −  3) 
2

x
 4) 

2

2

xπ −
 



 www.sakshieducation.com 

www.sakshieducation.com 

 

9. If 
2 2

1

2 2

1 1
tan

1 1

x x

x x
α−

 + − − = 
+ + −  

 then sin 2α  =  

 1) x  2) 2x  3) 22x  4) None 

10. 
1 1sin[cot (cos tan )]x− − = 

 (a) 
22 +x

x  (b) 
12 +x

x        (c)
2

1
2 +x

  (d)
2

1
2

2

+
+

x

x

 

11. If )cos(tan)1(sin(cot 11 xx −− =+ , then x =  

      (a) 
2

1−  (b) 
2

1   (c)0 (d)
4

9  

12.       

1 14 2
tan cos tan

5 3
− − +  

=
 

  

 (a)6/17 (b)17/6 (c)7/16 (d)16/7 

13. If π=++ −−− zyx 111 coscoscos , then    

 (a) 0222 =+++ xyzzyx    (b) 02222 =+++ xyzzyx  

 (c) 1222 =+++ xyzzyx    (d) 12222 =+++ xyzzyx  

 

14. If 1sin
5

x
π− =  for some [ ]1,1x∈ −  then 1cos x− =  

 1) 
3

10

π
 2) 

5

10

π
 3) 

7

10

π
 4) 

9

10

π
 

15. ( )1cot sec tanx x− + =  

 1) 
4 2

xπ −  2) 
4 2

xπ +  3) xπ −  4) xπ +  

16. If the adjacent sides of a rectangle are in the ratio 3 : 1 then the acute angle between the 

diagonals is  

 1) 1 3
2sin

5
−  2) 1 3

sin
5

−  3) 1 3
tan

5
−  4) None 
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17.        If ,
2

tantantan 111 π=++ −−− zyx then  

 (a) 0=−++ xyzzyx     (b) 0=+++ xyzzyx  

 (c) 01 =+++ zxyzxy     (d) 01 =−++ zxyzxy  

 

18.     If 
6

tantan 11 π=−++ −−

a

xa

a

xa
,then 2x = 

 (a) a32  (b) a3    (c) 232 a  (d)None of these 

 

19.    If  xxxx 3tan)1(tantan)1(tan 1111 −−−− =+++− ,then x =  

 (a)
2

1±  (b) 
2

1
,0  (c)

2

1
,0 −  (d)

2

1
,0 ±  

20.    If ,cotcotcot 111 x−−− =+ βα then =x     

 (a) βα +  (b) βα −  (c)
 βα

αβ
+

+1  (d)
 βα

αβ
+
− 1  

21.      If ,
3

2
sinsin 11 π=+ −− yx then =+ −− yx 11 coscos    

 (a)
3

2π  (b) 
3

π  (c)
6

π  (d)π  

22.       If 2222 rzyx =++ , then +






−

zr

xy1tan  =







+







−

yr

zx

xr

yz
tantan 1  

 (a)π  (b) 
2

π  (c) 0 (d) None of these 

23.     If ,tancossin 111 Kxxxk ≤++≤ −−− then 

 (a) π== Kk ,0  (b) 
2

,0
π== Kk         (c) ππ == Kk ,

2
   (d) None of these 

24 The value of ( )1 11
sin 2 tan cos tan 2 2

3
− −  + = 

 
 

 1) 14/15 2) 14/25 3) 4/15 4) 24/25 

25. If tan1x =  and 1tan 1y −=  then  

 1) x y<  2) x y=  3) x y>  4) None 
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26. 1 1sin cosx x− −>  holds for  

 1) x∀  2) 
1

0,
2

x
 ∈ 
 

 3) 
1

,1
2

x
 ∈ 
 

 4) None 

27.       If ,sinsinsin 111 π=++ −−− cba  then the value of )1()1()1( 222 ccbbaa −+−+−  will be    

 (a) abc2  (b) abc  (c) abc
2

1  (d) abc
3

1  

28.          If ,
4

3
1cos1coscos 111 π=−+−+ −−− qpp  then the value of q is                 

 (a)1 (b) 
2

1  (c)
3

1  (d)
2

1  

29.     ,])[(costan])[(coscot 2/112/11 x=− −− αα then =xsin   

 (a) 








2
tan2 α  (b) 









2
cot2 α  (c) αtan  (d) 









2
cot

α  

30.  If ,tantantan 111 π=++ −−− zyx  then =++
zxyzxy

111
 

 (a)0 (b)1 (c)
xyz

1  (d) xyz  

31. 
=
























+
−+









+
−−

2

2
1

2
1

1

1
cos

2

1

1

2
sin

2

1
tan

a

a

a

a  

(a) 
21

2

a

a

+
 (b) 

2

2

1

1

a

a

+
−  (c)

21

2

a

a

−
 (d)None of these 

32. The value of )14(sinsin)12(coscos 11 −− −  is   

 (a) – 2 (b) 268 −π  (c) 24 +π  (d)None of these 

33. 









+
+−

x

x

cos35

cos53
cos 1  is equal to       

(a) 






−

2
tan

2

1
tan 1 x  (b) 







−

2
tan2tan2 1 x         (c) 







−

2
tan2tan

2

1 1 x  (d) 






−

2
tan

2

1
tan2 1 x

 

 

34. If oA 90=∠  in the triangle ABC, then =








+
+








+
−−

ca

b

ba

c 11 tantan     

(a) 0 (b) 1 (c) 4/π        (d) 6/π  
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35. The solution of 
1 1sin sin 2

3
x x

π− −− = ±  is   

 (a) 
3

1±  (b) 
4

1±  (c)
2

3±  (d)
2

1±  

 

36. 

1 11 1
tan cos tan cos

4 2 4 2

a a

b b

π π− −   + + − =        

  

(a) 
b

a2  (b) 
a

b2  (c)
b

a  (d)
a

b  

37. 

2 2
1

2 2

1 1
tan

1 1

x x

x x

−
 + + − = 

+ − −  
 

(a) 21cos
2

1

4
x−+π  (b)  21cos

4
x−+π        (c) x1cos

2

1

4
−+π   (d) 21cos

2

1

4
x−−π  

38. The equation 












=− −−−

2

3
coscossin 111 xx has  

(a) No solution (b) Unique solution    (c) Infinite number of solutions (d) None of these 

39. 

2 2
1 1

2

1 1
sin tan cos

2 1

x x

x x
− −    − − +    +     

is equal to 

(a) 0 (b) 1 (c) 2  (d)
2

1  

40. The value of 






+






 −−

3

5
cossin

3

5
coscos 11 ππ

is  

(a) 
2

π  (b) 
3

5π  (c)
3

10π  (d)0  

41. The value of 






 1−












 −−

2
sin

2

3
sin 11 is   

(a) 45° (b) 90° (c)15° (d)30° 

42. If ,3coscoscos 111 π=++ −−− zyx then =++ zxyzxy   

  

(a) 0 (b) 1                  (c) 3           (d)–3 
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43. 
=















 −+






 − −−

7

1
 sin

7

1
 cos cos 11   

  

(a) 3/1−  (b) 0  (c) 3/1      (d) 9/4  

 

44. The value of 






















+






 −−

13

3
cos

5

3
sintan 11 is   

(a) 
17

6  (b) 
13

6  (c)
5

13       (d)
6

17  

45. The value of 






 − −−

3

1
tan

2

1
tantan 11 is    

(a) 6/5  (b) 6/7  (c) 6/1  (d) 7/1  

46. If ,
9

1
)sin2cos( 1 =− x then =x      

(a) Only 2/3 (b) Only –2/3        (c)2/3, –2/3    (d) Neither 2/3 nor –2/3 

47. If ),cosec 2(tan)(costan2 11 xx −− =  then x = 

(a) 
4

3π  (b) 
4

π  (c)
3

π   (d)None of these 

48. If ,
22

1
cos2 1 π=+− x

then =x  

(a) 1 (b) 0 (c)–1/2  (d)1/2 

49. 
=



























−

3

5
cos

2

1
tan 1       

(a) 
3 5

2

+
 (b) 

2

53 +        (c)
53

2

−
 (d)

53

2

+
 

50. 
=









+
−−

x

x

1

1
cos

2

1 1   

(a) x1cot−  (b) x1tan−             (c) x1tan−        (d) x1cot−  

51. If 
31

2
tan2

1

1
cos4

1

2
sin3

2
1

2

2
1

2
1 π=

−
+

+
−−

−
−−−

x

x

x

x

x

x
 then x  =   

(a) 3  (b) 
3

1  (c) 1 (d)None of these 
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52. The value of =+














 −− )22cos(tan
3

1
tan2sin 11   

(a) 
15

16  (b) 
15

14  (c)
15

12      (d)
15

11  

53. 










++
∑

=

−

2

2
tan

24
1

1

mm

mn

m is equal to  

 (a) 










++
+−

2
tan

2

2
1

nn

nn   (b) 










+−
−−

2
tan

2

2
1

nn

nn    

 (c) 










+
++−

nn

nn
2

2
1 2

tan   (d)None of these 

54. The number of real solutions of 
2

1sin)1(tan 211 π=++++ −− xxxx is    

(a) Zero (b) One (c) Two (d) Infinite 

55. The equation 
6

11
sincos2 11 π=+ −− xx has    

(a) No solution (b) Only one solution     (c) Two solutions    (d) Three solutions 

56. If 1 3
tan

2

x
A

k x
−  

=   − 
 and 1 2

tan
3

x k
B

k
− − =  
 

, then the value of A – B is  

 1) 0°  2) 45°  3) 60°  4) 30°  

57. The value of ( )1sin sin10−  is  

 1) 10 2) 10 3π−  3) 3 10π −  4) None of these 

58. 
( )1tan

a a b c

bc
− + +

 + 
( )1tan

b a b c

ca
− + +

 + 
( )1tan

c a b c

ab
− + +

 is  

 1) 
4

π
 2) 

2

π
 3) π  4) 

3

π
 

59. If π=++ −−− zyx 111 tantantan , then zyx ++  is equal to   

   

(a) xyz (b) 0 (c)1 (d)2xyz 
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60. 
=













+
−−

2
tantan2 1 θ

ba

ba
    

(a) 








+
+−

θ
θ
cos

cos
cos 1

ba

ba   (b) 








+
+−

ba

ba

θ
θ

cos

cos
cos 1

 

 (c) 








+
−

θ
θ

cos

cos
cos 1

ba

a   (d) 








+
−

ba

b

θ
θ

cos

cos
cos 1  

61. 
=













+−−
++−−

xx

xx

sin1sin1

sin1sin1
cot 1     

(a) x−π  (b) x−π2  (c)
2

x  (d)
2

x−π  

62. If ba 11 tan,tan −− == φθ  and ,1−=ab  then =− φθ  

(a) 0 (b) 
4

π  (c)
2

π  (d)None of these 

63. If 






= −−

2

1
cotsin)tan(cos 11 x , then x = 

(a) 
3

5±  (b) 
3

5±  (c)
3

5±  (d)None of these 

64. The value of ( )( )( )1 1sin cot cos tan x− −  is  

 1) 
2

2

2

1

x

x

+
+

 2) 
2

2

1

2

x

x

+
+

 3) 
2 2

x

x +
 4) 

2

1

2x +
 

65. If 1x ≥ , then 1 1
2

2
2 tan sin

1

x
x

x
− −  +  + 

 is equal to  

 1) 14 tan x−  2) 0 3) 
2

π
 4) π  
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INVERSE TRIGONOMETRIC FUNCTIONS 

HINTS AND SOLUTIONS 

1.(b) 

2.(d) 

3. (c) We have x
x

x 11 tan
2

1

1

1
tan −− =

+
−  

  θ
θ
θ

2

1

tan1

tan1
tan 1 =









+
−

⇒ −  (Putting )tanθ=x  

  
2tan

4
tan1

tan
4

tan
tan 1 θ

θπ

θπ

=



















+

−
⇒ −  

  
2424

tantan 1 θθπθθπ =−⇒=






 −⇒ −  

  
3

1

6
tantan

6
1 ==⇒==⇒ − ππθ xx . 

4. (b) Obviously )(sin βθ +=x  and )(sin βθ −=y  

  )(sin)(sin11 βθβθ −++=+∴ xy  

  βθβθ 2222 cossinsinsin1 +=−+= . 

5. (c) Since 
2

3100
2

3103
πππππ <−<⇒+<<  

  0103
2

<−<−
⇒ ππ { } 103)103(sinsin 1 −=−⇒ − ππ . 

6.(b) standard problem 
 
 

7.(c) 

8.(d) 

9.(b) 

10. (d)  )]tan(cos[cotsin 11 x−−  

  




























+
= −−

2

11

1

1
coscoscotsin

x
 

     














+
+=















+
= −−

2

2
1

2

1

2

1
sinsin

1

1
cotsin

x

x

x
2

2

2

1

x

x

+
+= . 
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++
=+ −−

22

1
sinsin)]1(sin[cot

2

11

xx
x

22

1
2 ++

=
xx

 

11.(a)
22

11

1

1

1

1
coscos)cos(tan

xx
x

+
=















+
= −−  

   
22 1

1

22

1

xxx +
=

++
 

  22 122 xxx +=++⇒ ⇒  
2

1−=x . 

12.(b)  






 + −−

3

2
tan

5

4
costan 11  

  





















+







 −
= −−

3

2
tan

5

4

25

16
1

tantan 11  

  
6

17

6

17
tan.tan

3

2
.

4

3
1

3

2

4

3

tantan 11 ==





































−

+
= −− . 

13.d)    Put ,
2

1=== zyx    

14.(a) 

15.(a) 

16.(b) 

17. (d)  ,
3

1=== zyx  so that  

  
23

1
tan

3

1
tan

3

1
tan 111 π=++ −−−   

18.(c)  Given equation is 
6

tantan 11 π=−++ −−

a

xa

a

xa  

  
6.1

tan 1 π=


















−+−

−++

⇒ −

a

xa

a

xa
a

xa

a

xa

 

  22
2

2

32
3

1

6
tan

2
ax

x

a =⇒==⇒
π . 

19.(d)  xxxx 3tan)1(tan)(tan)1(tan 1111 −−−− =+++−  

  )1(tan3tan)(tan)1(tan 1111 +−=+−⇒ −−−− xxxx  

  








++
+−=









−−
+−

⇒ −−

)1(31

)1(3
tan

))(1(1

)1(
tan 11

xx

xx

xx

xx  
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xx

x

xx

x

331

12

1

12
22 ++
−=

+−
−

⇒  

  )12)(331()12)(1( 22 −++=−+−⇒ xxxxxx  

  On simplification .
2

1
,0 ±=x  

20.(d)  x111 cotcotcot −−− =+ βα   

 

 
βα

αβ
βα

αβ
+
−=⇒=









+
−

⇒ −− 1
cot

1
cot 11 xx . 

21.(b)  
3

2
sinsin 11 π=+ −− yx

3

2
cos

2
cos

2
11 πππ =−+−⇒ −− yx  

  ⇒ 
33

2
coscos 11 πππ =−=+ −− yx . 

22.(c)   verification 

23.(a) We have xxxx 1111 tan
2

tancossin −−−− +=++ π  

 Since ππππ ≤+≤⇒≤≤− −− xx 11 tan
2

0
2

tan
2

 

 ∴ 0, == kK π . 

24.(a) 

25.c) 

26.(c) 

27.(a)   standard problem 

28.(d)  ;cos 1 p−=α  p−= − 1cos 1β   

  and ppq −==−= − 1cos;cosor1cos 1 βαγ  

  and .1cos q−=γ   

  Therefore ,1sin p−=α  p=βsin  and q=γsin .  

    
4

3πγβα =++  or γπβα −=+
4

3  or 






 −=+ γπβα
4

3
cos)cos(  

 ⇒ =− βαβα sinsincoscos  








 +−=















 +− γπγππ
4

cos
4

cos  
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 ⇒ pppp −−− 11 









−−−= qq .

2

1
1

2

1  

 ⇒ qq −−= 10  ⇒ qq =−1  ⇒ .
2

1=q  

29.(a)  [ ] x=−






 −− α
α

costan
cos

1
tan 11  

 ⇒ x=





















+

−
−

α
α

α
α

cos

cos
1

cos
cos

1

tan 1 ⇒ 
α
α

cos2

cos1
tan

−=x  

 






==
+
−=∴

2
tan

2
cos2

2
sin2

cos1

cos1
sin 2

2

2

α
α

α

α
α

x . 

30.(b)  π=++ −−− )(tan)(tan)(tan 111 zyx  

  ⇒ zyx 111 tantantan −−− −=+ π  

  ⇒ xyzzyxz
xy

yx +−=+⇒−=
−
+

1
 

  ⇒ xyzzyx =++  

  Dividing by xyz, we get  

  1
111 =++
xyxzyz

. 

    

31.(c) 























+
−+









+
−−

2

2
1

2
1

1

1
cos

2

1

1

2
sin

2

1
tan

a

a

a

a  

  























+
−+









+
= −−

θ
θ

θ
θ

2

2
1

2
1

tan1

tan1
cos

2

1

tan1

tan2
sin

2

1
tan (Let θtan=a ) 

  






 += −− )2(coscos
2

1
)2(sinsin

2

1
tan 11 θθ  

  
22 1

2

tan1

tan2
2tan)2tan(

a

a

−
=

−
===

θ
θθθ  

32.(a)  )14(sinsin)12(coscos 11 −− −  ⇒ 21412 −=− . 

33.(d)   
2

π=x  then 0cos =x  

  






=








+
+ −−

5

3
cos

cos35

cos53
cos 11

x

x  






= −

3

4
tan 1  

  Put 
2

π=x  in  






−

2
tan

2

1
tan2 1 x   
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     We get    






−

4
tan

2

1
tan2 1 π  

  


















−
=







= −−

4

1
1

2

1
.2

tan
2

1
tan2 11








= −

3

4
tan 1 . 

34.(c) oA 90=∠  

  








+
+








+
−−

ca

b

ba

c 11 tantan  

  



























+









+
−

+
+

+= −

ca

b

ba

c
ca

b

ba

c

1
tan 1  

  












−+++
+++= −

bcbccaaba

babcca
2

22
1tan  

  












++
++= −

caaba

caaba
2

2
1tan

4
)1(tan 1 π== − . 

35.(d) 
2

3
sinsin2sin 111 −−− −= xx  

  













−−







 −= −− 211 1
2

3

4

3
1sin2sin xxx  

  













−−= 21

2

3

2
2 x

x
x  

  
2

3
2

2
1

2

3 2 x
x

x
x

−=−=−  

   
4

9

4

)1(3 22 xx =−  

  22 933 xx =−⇒ ⇒ 
2

1

4

12 ±=⇒= xx . 

36.(b) 






 −+






 + −−

b

a

b

a 11 cos
2

1

4
tancos

2

1

4
tan

ππ
 

 Let 
b

a

b

a =⇒=− θθ 2coscos
2

1 1  

   






 −+






 + θπθπ
4

tan
4

tan  

 = 
)tan1(

)tan1()tan1(

tan1

tan1

tan1

tan1
2

22

θ
θθ

θ
θ

θ
θ

−
−++=

+
−+

−
+  

 = 
)tan1(

tan2tan1tan2tan1
2

22

θ
θθθθ

+
−++++  

 C 

 B 

 c 

 b 

 A 

 
222 acb =+  
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  = 
θ

θ
θ
θ

2cos

2
2sec2

tan1

)tan1(2
2

2

==
−
+  

  = 
a

b

ba

2

/

2 = . 

37.(a) 














−−+

−++−

22

22
1

11

11
tan

xx

xx  

  












−−+
−++= −

θθ
θθ

2cos12cos1

2cos12cos1
tan 1   

  = 












−
+−

θθ
θθ

sin2cos2

sin2cos2
tan 1  

  


















−

+
=









−
+= −−

θπ

θπ

θ
θ

tan
4

tan1

tan
4

tan
tan

tan1

tan1
tan 11  

  211 cos
2

1

444
tantan x−− +=+=







 += πθπθπ . 

38.(b) 
62

3
coscossin 111 π==− −−− xx  

 But 
2

cossin 11 π=+ −− xx  

 ∴ 
3

sin 1 π=− x and 
6

cos 1 π=− x  

 ⇒ 
2

3=x is the unique solution. 

39.(b) 























+
−+








 − −−
2

2
1

2
1

1

1
cos

2

1
tansin

x

x

x

x  

  Put  θtan=x  we get,  

  























+
−+








 − −−

θ
θ

θ
θ

2

2
1

2
1

tan1

tan1
cos

tan2

tan1
tansin  

  = )]2(coscos)2(cotsin[tan 11 θθ −− +  

   = ]2coscos)22/tan(sin[tan 11 θθπ −− +−   

  = 1
2

sin =π . 

40.(a) 
23

5cos
sin

3

5
coscos 11 πππ =







+






 −−   

41.(d) ooo 303060
2

1
sin

2

3
sin 11 =−=







−










 −− . 
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42.(c)   π3coscoscos 111 =++ −−− zyx  

 π≤≤ − x1cos0∵  

 π≤≤∴ − y1cos0 and π≤≤ − z1cos0  

 Here π=== −−− zyx 111 coscoscos  

 1cos −====⇒ πzyx  

 ∴ zxyzxy ++ )1)(1()1)(1()1)(1( −−+−−+−−=  

                               3111 =++= . 

43.(b) 0
2

cos
7

1
sin

7

1
coscos 11 ==
















 −+






 − −− π . 

44.(d) 






















+







 −−

13

3
cos

5

3
sintan 11  

 = 






 + −−

3

2
tan

4

3
tantan 11  = 



















−

+
−

3

2
.

4

3
1

3

2

4

3

tantan 1  

 = 






 ×−

6

12

12

17
tantan 1  = 

6

17 .  

45.(d) 






 − −−

3

1
tan

2

1
tantan 11  = 



















+

−
−

6

1
1

3

1

2

1

tantan 1  

 = 






 ×−

7

6

6

1
tantan 1 = 

7

1 . 

46.(c) 
9

1
)sin2cos( 1 =− x  

  
9

1
)12cos(sin 21 =−⇒ − xx  

  ⇒
9

1
)441cos(cos 421 =+−− xx  

 ⇒ 
9

8

9

1
12

9

1
21 22 =−=⇒=− xx  

 ⇒ 
3

2

9

42 ±=⇒= xx . 

4.7(b)  2 )cosec2(tan)(costan 11 xx −− =  

  ⇒ 








−
−

x

x
2

1

cos1

cos2
tan = )cosec 2(tan 1 x−   

  xxx
x

x
sin2cos2cosec2

sin

cos2
2

=⇒=  
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  or xx cossin =  

  
4

π=⇒ x . 

48.(b)  
22

1
cos2 1 π=







 +− x  

  ⇒ 
2

1

4
cos

42

1
cos 1 xx +=⇒=







 +− ππ   

  ⇒ 011
2

1

2

1 =⇒+=⇒
+= xx

x .  

49. ( d)  


























−

3

5
cos

2

1
tan 1  

   
3

5
2cos

3

5
cos

2

1 1 =⇒=− θθ  

  
θ
θ

θ
θθ

2

2

2

2

tan1

tan1

3

5

tan1

tan1
2cos

+
−=⇒

+
−=  

 ⇒ θθ 22 tan33tan55 −=+  

 ⇒ 
53

53
tan53tan)35( 22

+
−=⇒−=+ θθ  

 ⇒ 
2

53
tan

4

)53(
tan

2
2 −=⇒

−= θθ  

50.(b) Let xx 12 tantan −=⇒= θθ  

 Now, 








+
−−

x

x

1

1
cos

2

1 1   

 













+
−

= −

θ
θ

2

2
1

tan1

tan1
cos

2

1  

  x11 tan
2

2
2coscos

2

1 −− ==== θθθ . 

51.(b) 
31

2
tan2

1

1
cos4

1

2
sin3

2
1

2

2
1

2
1 π=

−
+

+
−−

+
−−−

x

x

x

x

x

x  

 Put  θtan=x  

52.(b) )]22([tancos
3

1
tan2sin 11 −− +















   

 = )]22([tancos
9/11

3/2
tansin 11 −− +









−
 

   ]22[tancos]4/3sin[tan 11 −− +=  

   
15

14

3

1

5

3 =+= . 
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53.(a) We have  
∑

=

− 








++

n

m mm

m

1
24

1

2

2
tan

 

  ∑
=

−











+−+++
=

n

m mmmm

m

1
22

1

)1)(1(1

2
tan  

  ∑
=

−











+−+++
+−−++=

n

m mmmm

mmmm

1
22

22
1

)1)(1(1

)1()1(
tan  

  = ∑
=

−− +−−++
n

m

mmmm
1

2121 )]1(tan)1([tan  

  +−+−= −−−− )3tan7(tan)1tan3(tan 1111   

  )1([tan......)7tan13(tan 2111 ++++− −−− nn )]1(tan 21 +−− − nn  

  = 1tan)1(tan 121 −− −++ nn = 










++
+−

nn

nn
2

2
1

2
tan . 

54.(c) 
2

1sin)1(tan 211 π=++++ −− xxxx  

  )1(tan 1 +− xx is defined when  

       0)1( ≥+xx     …..(i) 

  1sin 21 ++− xx is defined when 

  11)1(0 ≤++≤ xx or 0)1(0 ≤+≤ xx  …..(ii) 

  From (i) and (ii), 0)1( =+xx  

  Or 0=x and –1. 

55.(a)   
6

11
sincos2 11 π=+ −− xx  

 ⇒ 
6

11
)sin(coscos 111 π=++ −−− xxx  

 ⇒ 
6

11

2
cos 1 ππ =+− x   

 3/4cos 1 π=⇒ − x    Which is not possible as ][∈− π,0cos 1 x . 

56.(d) 

57.(c) 

58.(c) 

59.(a) π=++ −−− zyx 111 tantantan  

   ⇒ π=








−−−
−++−

zxyzxy

xyzzyx

1
tan 1  

   ⇒ 0=−++ xyzzyx  
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   ⇒ xyzzyx =++ . 

60.(a) 












+
−−

2
tantan2 1 θ

ba

ba




























+
−+










+
−−

= −

2
tan1

2
tan1

cos
2

2

1

θ

θ

ba

ba

ba

ba












+
−= −−

2

2
11

1

1
costan2

x

x
x∵  

61.(d) Put 
4

π=x   

  














+−−

++−−

1212

1212
cot 1  

  = 












−−−
−+++−−

1212

1221212
cot 1  

  = °=−−=












−
+ −− 5.157)21(cot
2

222
cot 11 . 

62.(c) a1tan−=θ  and b1tan−=φ , 1−=ab . 

  φθφθ cottan1tantan −=⇒−=⇒  
2

πφθ =−⇒ . 

63.(b)  Given that 






= −−

2

1
cotsin)}(tan{cos 11 x  

 Let φφ cot
2

1

2

1
cot 1 =⇒=−  

 
5

2

cot1

1
sin

2
=

+
=⇒

φ
φ  

 Let 1sectan
1

seccos 21 −=⇒=⇒=− θθθθ
x

x  

 
x

x

x

2

2

1
tan1

1
tan

−=⇒−=⇒ θθ  

 So, 






= −−

2

1
cotsin)}(tan{cos 11 x  

 









=













 −
⇒ −−

5

2
sinsin

1
tantan 1

2
1

x

x  

 xx
x

x
25)1(

5

21 2
2

=−⇒=−
⇒  

 ⇒
 3

5±=x . 

64.(b) 

65.(d) 




