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TRIGONOMETRIC EQUATIONS 

OBJECTIVES 

1. The most general value of  satisfying sin2  = 1
4

 is  

  1) n  
6
  2) 2n  






 

6
5or

6
 3) (2n-1)   

6
  4) 2n  

3
    

2. The solution of 7sin2x + 3cos2x = 4 is 

  1) 2n   5

6
 or 

6

   2) 2n   2
33

  or
       3) n  

3
  4) n  

3
2    

  3. The solution of the equation tan2 + cot2 = 2 is 

  1)  = n  
4
 , n  z 2)  = n  

3
 , n  z   

  3)  = 2n  
4
 , n  z   4)  = 2n  

3
 , n  z  

4. The general solution of the equation sin + cos  = 2  is 

 1)  
42

1n n 



  2) 

4
3n 

  3) 
4

3n2 
  4) 

4
3n2 

  

5. If 3 cos - sin is positive and   (-, ) the value of  lies in  

  1) 





 


6
5,

6
 2) 2,

3 3
   

 
3) 3,

4 4
   

 
 4) 






  ,

33
2       

            

6. The equation 4xcosxsin3  has 

 1) only one solution   2) Two Solutions  

 3) infinitely many solutions  4) No Solution 

7. The general solution of the equation tan + tan4 + tan7 = tantan4tan7 is 

  1)  = 
2

n , n  z 2)  = 
12
n , nz 3)  = 

7
n , nz 4)  = 

4
n    

8. The general value of ‘‘ satisfying tan + tan2 + 3 tan tan2 = 3  is 

  1) (n+1) 
9
  2) (n+1) 

3
  3)  3 1

3
n 
  4) (3n+1) 

9
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9. The general value of ‘‘ satisfying the equation tan tan(1200 + ) tan(1200-) = 1
3

 is 

  1) (6n+1) 
18
  2)  3 1

3
n 
  3)  6 1

6
n 
  4)  

6
1n2 

   

   

10. The number of solutions of the equation sin5 = 1
2

 lying in [0, ] is  

  1) 3 2) 6 3) 9 4) 10   

11. If ,sectan2 22   then the general value of   is  

(a) 
4
 n  (b) 

4
 n       (c)

 4
 n  (d)

 4
2  n  

12.  If  cosec2tancot  , the general value of   is   

(a) 
3


 n  (b) 
6


 n     (c)
 3

2 
 n  (d) 

6
2 
 n  

13.  If  nm tantan  , then the general value of   will be in   

(a) A. P. (b) G. P. (c) H. P. (d) None of these 

14. If ,tan
4

 coscot
4

 sin 












 




  then    

(a) 
4
 n  (b) 

4
2  n  (c)

 4
 n  (d)

 6
2  n  

15. General value of   satisfying the equation 12sectan 2    is   

(a) 
3

,  nm  (b) 
3

,  nm
      

(c)
 6

,  nm  (d) None of these 

(Where m and n are integers) 

16. The solution of the equations x + y = 
3

2  and cosx + cosy = 
2
3  where x and y are real is  

  1) x = 


 y,
3

 2) x = , y = 
3
     3) 

2
y,x 
     4) doesn't exist 

17. If ,1cossin4 44  xx then x =    

(a) n  (b) 
5
2sin 1n        (c)

 6
 n      (d) None of these 

18. The solution of the equation 0
cossincos
sincossin
cossincos









, is  

 (a)  n  (b)
 2

2   n       (c)
 4

)1(  nn         (d) 
4

2   n  
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19. If 0sin3sin5sin  xxx , then the value of x other than 0 lying between 
2

0 
 x is   

 (a) 
6
  (b) 

12
  (c)

 3
  (d)

 4


 

20. If )sincot()costan(   , then 





 

4
sin   equals  

 (a)
 2

1  (b) 
2
1  (c)

 22
1  (d)

 2
3

 

21. If 2)tan1)(tan1(   , then   =  

 (a) o30  (b) o45  (c) o60  (d) o75  

22. The solutions of the equation 4 cos - 3 sec = 2 tan are 

1)  
10

3
10

,  2) -  
10

3
10

,  3)  
10

3
10

,   4) -  
10

3
10

,   

23. The general value of ‘‘ satisfying tan + 4 cot2 + 1 = 0 is 

 1) n + 
4

, n + tan-1 2            2) n - 
4

,n + tan-1 2        

 3) n + 
4

,n - tan-1 2      4) 2n  
4
  

24. The equation 3sinsinsin  zyx  for ,20  x  ,20  y  20  z , has  

(a) One solution       (b) Two sets of solutions   

(c) Four sets of solutions    (d) No solution 

25. If ,cos3sin2 2   where  20  , then   

(a) 
6

7,
6

  (b) 
3

5,
3

  (c)
 3

7,
3

  (d) None of these 

26. The value of   in between o0 and o360 and satisfying the equation 0
3

1tan  is equal to    

(a) o150 and o300  (b) o120 and o300    (c) o60 and o240  (d) o150 and o330  

27. The most general value of  satisfying the equations 1tan   and  
2

1cos  is  

(a) 
4

7 n  (b) 
4

7)1(  nn          ( c)
 4

72  n                (d) None of these 



 www.sakshieducation.com 

www.sakshieducation.com 

 

28. The value of  lying between 0 and 2/ and satisfying the equation  

0
4sin41cossin

4sin4cos1sin
4sin4cossin1

22

22

22











  

(a) 
24
7  or 

24
11  (b) 

24
5  (c)

 24
  (d) None of these 

29. Asin2A2sin1A2sin1   is true if A lies in the intervals 

 1) 





 





4

n2,
4

n2   2) 





 





4

3n2,
4

n2   

 3) 





 





4

5n2,
4

3n2  4) 





 





4

7n2,
4

5n2  

30. General solution of 0tan3secsin 2   is 

 1)   Zn,n,
3

1n 1n 


   2) Zn,n   

 3)   Zn,
3

1n 1n 


   4) Zn,
2

n



  

31. The most general values of x for which sinx + cosx = 
Ra

min


{1, a2 – 4a + 6 } are given by  

 1) n  2) 
2

n2 
  3)  

42
1n n 




        4) 
4

n2 
  

32. The only value of x for which )2/1(1cossin 222  xx  holds, is   

(a) 
4

5  (b) 
4

3  (c)
 2
  (d) All values of x 

33. If  3tan2tantan3tan2tantan  , then the general value of  is 

(a) n  (b) 
6
n  (c)

 3
 n  (d)

 2
n  

34. If ),sin()sin(sin43sin   xx then x  

(a) 
6
 n  (b) 

3
 n  (c)

 4
 n  (d)

 2
 n  

35. The general solution of 0tan3secsin 2    is  

(a) Znnn n   ,,
3

)1( 1 


   (b) Znn  ,    

(c) Znn n   ,
3

)1( 1      (d)
 

Znn
 ,

2
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36. If 2
6

72sin3cos 





 

xx , then x  (where Zk  ) 

(a) )16(
3

k  (b) )16(
3

k   (c)
 

)12(
3

k  (d) None of these 

37. If tan(cotx) = cot(tanx) , then sin2x = 

1)  2 1
4

n 
  2)  

4
2 1n  

 3) 4
2 1


n 

       4) 
 

 1n
12n

2



 

38. If tanm = cotn, then the G.S. of  = 

 1)  
 nm2

π1k

  2)  

 nm2
12k

   3)  

nm
12n


   4)  

nm
1n


  

39. The number of solutions of the given equation ,3sectan    where  20  is  

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

40. If 5|| k and oo 3600  , then the number of different solutions of 3 k  sin4cos  is  

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

41. The solution of equation 01sincos 2    lies in the interval        

(a) 







4
,

4
  (b) 








4
3,

4
   (c)

 








4
5,

4
3        (d)

 








4
7,

4
5   

42. The number of solution of the equation xxxe  55)cos(2 , are    

(a) No solution (b) One solution 

(c) Two solutions (d) Infinitely many solutions 

43. If cot ,0)(   then  )2sin(     

(a) sin  (b) cos  (c) sin  (d) 2cos  

44. If sin2x cos2x cos4x =  has a solution, then  lies in the interval 

  1) [-1/2, 1/2] 2) [-1/4, 1/4] 3) [-1/3, 1/3] 4) [-3/4, ¾] 

45. The equation sin6x+cos6x = a2 has real solution, if 

 1) a  (-1, 1)  (2, 3)  2) a  [-1, ½]  [1/2, 1] 

 3) a  (-1/2, 1/2)  (3/2, 2) 4) a  (-1/2, 1) 

46. If 32  cos3cos2tan 28  and 3cos2 = 1, then the general value of  is 

 1) Zn,n2   2) Zn,
3

2n2 


  3) Zn,
3

n2 


   4) Zn,
3

n 
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47. If 









2
1cos)12(2cos  , then the value of  is     

(a) 
4

2  n  (b) 
4

2  n       (c)
 4

2  n  (d) None of these 

48. If oxxx 1800,03sin3cos2 2  , then x = 

(a) ooo 150,90,30  (b) ooo 180,120,60       (c) ooo 150,30,0  (d) ooo 135,90,45  

49. The values of   satisfying  sin4sin7sin   and 
2

0    are     

(a) 
4

,
9

  (b) 
9

,
3

  (c)
 9

,
6

  (d)
 4

,
3

  

50. If  x0 and 308181
22 cossin  xx , then x = 

(a) 6/  (b) 2/  (c) 4/  (d) 4/3  

51. If 





 

6
sincos AA is maximum, then the value of A is equal to 

(a) 
3
  (b) 

4
  (c)

 2
  (d) None of these 

52. If 032cosec 31cot12 2   , then the value of sin  is   

 (a) 
5
3  or 1 (b) 

3
2  or 

3
2       (c)

 5
4  or 

4
3        (d) 

2
1

  

53. The general solution of ,sincos cxbxa   where  cba ,,  are constants   

(a) 















 

22

1cos
ba

cnx     (b)
 







 

a
bnx 1tan2   

(c) 






















 

22

11 costan2
ba

c
a
bnx    (d)

 






















 

22

11 costan2
ba

c
a
bnx   

54. If .....sinsin1 2  xx to ,0,324  x  then   

   

(a) 
6


x  (b) 
3


x  

(c) 
3


x or 
6
  (d) 

3


x or 
3

2  

55. If 06sin7cos5 22   , then the general value of  is 

(a) 
4

2  n  (b) 
4
 n

 
 (c)

 4
)1(  nn        (d) None of these 
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56. If the solution for  of 0,0,0coscos  qpqp  are in A.P., then the numerically smallest 

common difference of A.P. is    

 (a) 
qp 

  (b) 
qp 

2  (c)
 )(2 qp 

  (d)
 qp 

1

 
 

57. The general value of  for which (1+sin) (1+x2) + x cos = 0 is an identity in x is ( for 

integral values of n) 

 1) 
2

n2 
  2) 

2
n2 

  3) 
2

n 
  4) 

2
3n 

  

58. If 1+cos(x-y) = 0 then 

 1) cosx – cos y = 0 2) cos x + cos y = 0   3) sinx + sin y = 0       4) cosx+siny = 0 

59. If 'a' is any real number, the number of roots of cotx - tanx = a in the first quadrant is  

 1) 2 2) 0 3) 1 4) infinite 

60. The values of x between 0 and 2  which satisfy the equation sinx 1xcos8 2   are in 

A.P.  The common difference of the A.P is 

 1) 8/  2) 4/  3) 8/3  4) 
8

5  

61. The number of pairs (x, y) satisfying the equations )sin(sinsin yxyx   and 1||||  yx is  

(a) 2 (b) 4 

(c) 6 (d)   

62. The equation 6sin4cos3  xx has    

(a) Finite solution (b) Infinite solution (c) One solution (d) No solution 

63. The set of values of x for which the expression 1
2tan3tan1

2tan3tan





xx
xx , is     

(a)    (b)
 4
  

(c) 






  .....3,2,1:

4
nn      (d)







  .....3,2,1:

4
2 nn   

64. One root of the equation 0
2
1cos  xx lies in the interval     

(a) 





2
,0   (b) 



 0,

2
          (c) 



  ,

2
 (d) 





2
3, 
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65. The number of values of   in [0, 2] satisfying the equation 34sin2 2  cos are   

   

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

66. For 20  x , match the following 

 Trigonometric equation Number of solutions 

 I. 2cottan 22  xx   a) 2 

 II. 4/1cossin 2  xx   b) 0 

 III. 10cos6sin4 22    c) 1 

 IV. sin x = 1  d) 4 

 1) d, a, b, c 2) d, a, c, b 3) d, b, c, a 4) d, c, a, b 

67. A : 3 sin x + 4 cos x = 7 has no solution 

 R : a cos x + b sin x = c has no solution if 22 bac   

 1) Both A and R are true and R is correct explanation of A 

 2) Both A and R are true and R is not correct explanation of A 

 3) A is true but R is false  

 4) A is false but R is true 
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HINTS AND SOLUTIONS 

 

1.   (a)   = n  ; nZ. 

2. (a)   cos2x=1- sin2x 

3.  (a) 

4. (c) 

5. (d) 

6. (d)   

                   

 0

3 sin cos 4

3 1sin cos 2
2 2

sin 30 2

x x

x x

x

 

  

  

 

7. (b) 

8. (d) 

9. (a) 

10. (b) 

11. (c) 1tantan2sectan2 2222    

   
44

tan1tan 22 



 






 n . 

12. (c)  cosec 2tancot    
 cossin

1
sin

2
  

 
2
1

cos   or 0sin    
3

2   n or  n .  

13. (a)  nm tantan    
)( nm

pnpm



  

 Hence different values of   are in A.P. with 
nm 

  as common difference. 
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14. (a) We have  tan
42

cot
4

 2cottan    

    
42

sin12sin   n . 

15. (b)   




 2

2

tan1
tan1

2cos
12sec




 ,  

1
tan1
tan1tan 2

2
2 








 .   

   0tan   or 3tan   

 Now  m 0tan , where m is an integer and       tan
3

)3/tan(3   n , where n is 

an integer. Thus 
3

,   nm , where m and n are integers.  

16. (d) 

17. (a)  )cos1()cos1(cos1sin4 2244 xxxx   

    0)]sin1(1sin4[sin 222  xxx  

  0]2sin5[sin 22 xx  0sin x or 5/2sin x . 

   nx     

18. (b)  After solving the determinant 0cos2   

    
2

2 
  n . 

19. (c) 0sin3sin5sin  xxx  

    xxxxx 2cos3sin2sin5sin3sin   

    03sin x    0x  

  or 





 








3
cos

3
cos

2
12cos 


x  

    












 

33
22  nxnx  

  For x €  [0 ,
2
 ], 

3


x . 

20. (c) 





  


 sin
2

tan)costan(   

 
2
1cossin    

22
1

4
sin 






 


 . 

21. (b) 1
tantan1

tantan2)tan1()tan1( 








  

    1)tan(     
4
   = 45o. 



 www.sakshieducation.com 

www.sakshieducation.com 

 

22. (c) 

23. (c) 

24. (a) Given 3sinsinsin  zyx  is satisfied only when ,
2

3
 zyx  for ].2,0[,, zyx  

25. (b)  cos3cos22 2   

    02cos3cos2 2    

   
4

53
4

1693cos 



  

 Neglecting (–) sign, we get 

 







3
cos

2
1cos     

3
2   n . 

26. (d) We have, 0
3

1tan   or 
3

1tan   

     lies in between 0  and 360  

  150  and 330 . 

27. (c) 





 

4
2tan1tan 
 , 






 

4
2cos

2
1cos 

  

 Hence general value is 
4

72
4

22 



 






  nn . 

28. (a)   determinant = 0
4sin41cossin

110
101

22








 

     0sincos4sin41 22    

  

   24sin4    
2
14sin 

  

   
6

74    or 
6

11 ,  (  240  ) 

  Since, 
2

0      240    
24

11,
24
7   . 

29.(3) 

30.(a) 

31.(b) 

32. (a) Since A.M.   G.M. xxxx cossincossin 2.2)22(
2
1

  

   2
cossin

cossin 2.222
xx

xx


   

  2
cossin1cossin 222

xx
xx
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 and we know that 2cossin  xx  

   )2/1(1cossin 222  xx ,  for 
4

5
x . 

33. (b)  3tan2tantan3tan2tantan   

 



2tantan1

3tan2tantan3tan2tantan6tan



  

            = 0, (from the given condition) 

   6/6  nn  . 

34. (b) )sin(sinsin4sin4sin3 223   x  

  
2

2

2
3sin 









x   3/sinsin 22 x  

  3/  nx . 

35. (b) The given equation can be written as 

  0tan3
cos
sin 2

 



  0tan3sintan    

 0)3(sintan     0tan     Znn  , . 

36. (a) We have 2
6

72 sin3cos 





 

xx  

   0
6

72sin13cos1 





 

xx  

   0
3

22cos1)3cos1( 





 

xx  

   0
3

sin2
2

3cos2 22 





 

xx  

   0
2

3cos 
x  and 0

3
sin 






 

x  

  .....,
2

3,
22

3 


x and 
3


x =0, 
3

.....2,   x  

0
2

3
cos 

x  and 0
3

sin 





  x is ),16(

33
2  kkx


 where Zk  . 

37. (b) 

38.  (b) 

39. (c) 3tansec        

   
3

1tansec        

  


















6
tan

3
1

3
13

2
1tan   
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6
  n . 

  Solutions for  20   are 
6
  and 

6
7 . 

40. (b) )cos(5sin
5
4cos

5
35sin4cos3  



   

 Where
5
3cos  , 

5
4sin   

 Now k  sin4cos3  

  1)cos()cos(5   k  

      oo 180 ,180,0 . 

41. (d) We have, 01sincos2    

    01sinsin1 2     

    02sinsin2     0)2(sin)1(sin    

  2sin  , which is not possible and 1sin  . 

  Therefore, solution of given equation lies in the interval 







4

7,
4

5  . 

42. (a) We know 1
2

55


 xx
,  (using A.M.   G.M.) 

 But since 1)(cos xe  

 So, there does not exist any solution.  

43. (a) Given, cot 0)cos(0)(    

   Inn  ,
2

)12(   

  )22sin()2sin(   = ] )12[( sin  n  

           )2sin(   n  =  sin)sin(  . 

44. (b) 

45. (b) 

46. (b) 

 

47. (b) 0
2

)12(1cos)12(cos2 2 


   

   
4

2
8)12()12(

cos

2 
  



 www.sakshieducation.com 

www.sakshieducation.com 

 

   







4
coscos 

    
4

2   n . 

48. (a) 03sin3sin22 2  xx  

  0)1(sin)1sin2(  xx   
2
1

sin x  or 1sin x  

   
6

5
,

6


x , 
2
  i.e.,  90 ,150 ,30 . 

49. (a) 04sinsin7sin    

    04sin3cos4sin2    

    
2
13cos ,04sin0)13cos2(4sin    

 Now sin 04      4    
4
  . 

 and 
2
13cos     

3
3      

9
  . 

50. (a) We have, 308181
22 cossin  xx  

   put 
6


x  

 Then 30)81()81( 6/cos6/sin 22
   

   30)81()81( 4/34/1    30 = 30 

51. (a) 














 






 

6
sin

6
2sin

2
1

6
sincos  AAA  

 But 
2
1

6
2sin 






 

A  attain maximum value at 
326

2 
 AA . 

52. (c) 032cos31cot12 2   ec  

  032ec cos31)1eccos(12 2    

  0)4eccos3)(5eccos4(     

  
3
4,

4
5eccos  ;   

4
3,

5
4sin  . 

53.  Put 1 cba , then 





 

4
cos x =

4
cos    

     
44

2 
  nx  which is given by option (d). 

54. (d) 324....sinsin1 2  xx  

    324
sin1
1


 x

  
324

11sin


x  
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2
3

4
32

4
)324(1sin 


x  

    
3


x  or 
3

2 . 

55. (b) 6sin7sin55 22      1sin2 2   

    
44

sin
2
1sin 22  







 n . 

56. (b) Given )cos(coscos  qqp   

  Inqnp  ),(2   

   
qp

n




 )12(  or In

qp
n



 ,)12(   

  Both the solutions form an A.P. 
qp

n




 )12(  gives us an A.P. with common difference 

qp 
2  

and 
qp

n




 )12(  gives us an A.P. with common difference

qp 


2 . Certainly, 
qpqp 




 22 . 

57. (b) 

58. (b) 

59. (c) 

60. (b) 

61. (c) )(
2
1

cos)(
2
1

sin2)(
2
1

cos)(
2
1

sin2 yxyxyxyx   

   0)(
2
1sin  yx  or 0

2
1sin x  or 0

2
1sin y  

  Thus 1,1  yxyx . 

  When ,0 yx  we have to reject 1 yx  and check with the options or 1 yx  and solve it 

with 1 yx  or 1 yx  which gives 





 

2
1,

2
1  or 








2
1,

2
1  as the possible solution. Again 

solving with 0x , we get )1 ,0(   and solving with 0y , we get )0,1 (  as the other solution. 

Thus we have six pairs of solution for x and y . 

62. (d) 6sin4cos3  xx   

    
5
6sin

5
4cos

5
3

 xx   
5
6)cos( x ,  
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)]5/3(cos where[ 1  

 So, that equation has no solution. 

 

63. (a) 1tan)23tan(  xxx   
4


  nx  

64. But this value does not satisfy the given equation. Hence option (a) is the correct answer(a)

 
2
1cos)(  xxxf , 0

2
3)0( f  

 0
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1
2
1

2
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 f , 






  nearly 

7
22

  

  One root lies in the interval 





2
,0  . 

65. (a)  cos34cos22 2    02cos3cos2 2    

   
4

1693cos 
 , 

  which is imaginary, hence no solution. 

66. (a) 

67. (a) 

 

 

 

 

 




