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MULTIPLE AND SUBMULTIPLE
ANGLES
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6.     
1

3

1

3
2
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1

2
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B

B
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1
3

4
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3

8
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8
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4
.
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1
1

2
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3

2
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3

4
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1

2
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1
1

2
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3

2
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11. sin21600 +sin2 1400 + sin2 1000 =

1
1

2
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3

2
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5

2
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7

2
.
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x

y
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4
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3 3.cot  4 2. cot

28.    cosk8cos2222,
16



k 
1. 2 2. 4 3. 8 4. 16

29. 8 2 4sin cos .cos cos sin      x x

116.  2 8.  3 4.  4 32. 

30.
cos cos

cos cos

3 0 3 0

0 0

40 20

40 20






1
1

4
. 2

1

2
. 3

3

4
.  4. 1

31.

2 0 2 0

2 0 0 2 0

0 2 0 2 0

sin 13 sin 77 tan135

sin 77 tan135 sin 13

tan135 sin 13 sin 77



1.1 2.  -1 3. 0 4. 2

32.
1 1

cos a
2 a
    
 

 then 
3

3

1
cos3 K a

a

    
 

where K is equal to

1. 
1

2
2. 

1

2
 3. 1 4. 

3

2

33. which of the following is rational number

1. 0sin15 2. 0cos15

3. 0 0sin15 cos15  4. 0 0sin15 cos75
34. 3 sin 100 - 4 sin3 100 =

1. 0 2
1

2
. 3

3

2
. 4

1

2
.

35. 3 sin 60 - 4 sin 3 60 =

1
5 1

4
.


2

5 1

4
.



3
3

2
. 4

10 2 5

4
.



36. 4 cos3400 - 3 sin 500 =

1
1

2
. 2

1

2
. 3

3

2
.


4
1

2
.


37. 4 cos3150 - 3 cos 150 =

1
1

2
. 2

1

2
. 3

1

3
. 4 3.

38. sin2240 - sin2 60 =

1
5 1

8
.


2

5 1

8
.


3

5 2

8
.


4

5 2

8
.



39. cos2720 - sin2540 =

1
5

2
. 2

3

4
.


  3
5

4
.


4
5

8
.

40. cos cos
 
5

3

5
 

1 5. 2. 2 3
1

2
. 4

1

4
.

41. sin sin
 
10

13

10


1
1

2
. 2

1

2
.


3
1

4
.


4. 1

42. sec 720 - sec 360 =

1. 2 2
1

2
. 3. 4 4

1

4
.

43. cos cos cos2 2 2

12 4

5

12

  
  

1. 1 2
1

2
. 3

3

2
. 4

1

4
.

44. If  tan 2sin sin cosec      , then

cot ,cot , cot    are in
1)  A.P. 2)  G.P. 3)  H.P. 4)  A.G.P.

45. If 
0 0 4

180 270 ,cot
3

    , then sin
2


 =

1)  
3

10
2)  

2

5
 3)  

1

5
 4)  

1

5
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46. If 
0 0 2

180 270 ,cos
3

     , then tan
2


=

1)  
5

6
2)  5 3)

1

6
 4)  

1

6

47. If 
0 0 3

180 270 ,sin
5

     , then cos
2


=

1)  
1

10


2)  

1

10
3)  

1

10
4)  10

48. If 
0 0 3

90 180 ,sin
5

    , then sin 3  =

1)  
117

125
2)  

117

125


3)  

125

117


4)  

125

117

49. If 
0 0 12

90 180 ,cos
13

     , then sin 2 =

1)  
120

169
2)  

120

169


3)  

169

120
4)  

169

120



50. If 
sin cos

a b

 
 , then sin 2 cos 2a b  =

1)  a 2)  b 3)  a + b 4)  0

51.
2 4 6 2n

cos cos cos .... cos
2n 1 2n 1 2n 1 2n 1

                               

1. 
1

2
2. 

1

2
 3. 

3

2
4. 

3

2


52.
 2n 13 5

cos cos cos .... cos
2n 1 2n 1 2n 1 2n 1

                             

1. 
1

2
2. 

1

2
 3. 

3

2
4. 

3

2


53. 0 0 04sin 23 sin 37 sin 83  =
1)  0cos 21 2)  0sin 21
3)  0sin 79 4)  0cos 79

KEY

1. 1 2. 3 3. 4 4. 2
5. 3 6. 4 7. 1 8. 3
9. 2 10. 3 11. 2 12. 1
13. 1 14. 1 15. 1 16.2
17. 3 18. 3 19. 3 20. 2
21. 4 22. 4 23. 2 24. 3
25. 1 26. 3 27. 3 28. 1
29. 2 30. 3 31. 3 32. 1
33. 3 34. 4 35. 1 36. 4
37. 2 38. 2 39. 3 40. 3
41. 3 42. 1 43. 3 44. 1
45. 1 46. 2 47. 1 48. 1
49. 2 50. 2 51. 2 52. 2
53. 1

HINTS & SOLUTIONS

7.
2

B
A 

15. tan tan 4 4x A x A  

19. Apply formula 
3 cos3 3cos

cos
4

  


22. cos 2 sec 2
4

ec B A A B


   

31. 1 1 2 3C C C C  

32. cos sina i  

44.
 sin

cot 2cot cot cot
2sin sin

 
   

 


   

53. Apply formula

   0 0 1
sin sin 60 sin 60 sin

4
      

LEVEL - II

1. tan 90 - tan 270 - tan 630 + tan 810 =
1. 0 2. 2 3. 1 4. 4

2. tan  








b

a

a b

a b

a b

a b

1
2

2
.

sin

sin




2
2

2
.

cos

cos




3
2

2
.

cos

sin




4
2

2
.

sin

cos




3. If , , ,     are the smallest positive angles in as-

cending order of magnitude which have their sines
equal to the positive quantity K the values of

4sin 3sin 2sin sin
2 2 2 2

                    
       

1. 2 1 K 2. 2 1 K

3. 2 K 4. K 1

4.
3 3

2 2

sin p cos p
x , y

cos p sin p
   and sin p cos p 1/ 2 

then x y 

1. 
75

18
2. 

44

9
3. 

79

18
4. 

48

9
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5.  2cos 1
cos 0 ,

2 cos

   



  
 ,     ,

then tan
2




1)  1/ 43 2)  1/ 23 3)  3 4)  23

6. If      tan tan tan

x y z

     
 

   , then

 2sin
x y

x y
 


 =

1)  1 2)  -1 3)  0 4) 
1

2
7. The quadratic equation whose roots are

2 0 2 0sin 18 ,cos 36

1)  216 12 1 0x x     2) 2 12 1 0x x  
3)  216 12 1 0x x     4) 216 12 1 0x x  

8. 0
2


    and 

2n 2n

n 0 n 0

x cos ,y sin ,
 

 
    

2n 2n

n 0

Z cos .sin



    then the value of xyz  is

1. x y z  2. xz y
3. yz x 4. 1

9. cos 60 sin 240 cos 720 =

1
1

8
.


2
1

4
.


3
1

8
. 4

1

4
.

10. 4 cos 60 cos 420 cos 600 cos 660 cos 780

1
1

32
. 2

1

16
. 3

1

8
. 4

1

4
.

11. cos 120 cos 240 cos 480 cos 840 =

1
1

8
. 2

1

16
. 3

1

16
.


4
1

8
.


12. cos 120 cos 240 cos 360 cos 480 cos 720 cos 840

=

1
1

64
. 2

1

32
. 3

1

16
. 4

1

4
.

13. cos cos cos cos cos
    
11

2

11

3

11

4

11

5

11


1
1

4
. 2

1

8
. 3

1

16
. 4

1

32
.

14. cos cos cos cos
2

15

4

15

8

15

14

15

   


1
1

16
. 2

1

8
. 3

3

4
. 4

1

4
.

15. cos cos cos
  
7

2

7

4

7


1
1

8
. 2

1

8
.


3
1

4
. 4

1

4
.


16. tan 60 tan 420 tan 660 tan 780 =

1
1

16
. 2

1

4
. 3

1

8
. 41.

17. cos cos cos cos2 2 2 2

10

2

5

3

5

9

10

   
   

1. 1 2
1

2
. 3

3

2
. 4. 2

18. sin sin sin sin4 4 4 4

8

3

8

5

8

7

8

   
   

1
1

2
. 2

1

4
. 3

3

2
. 4

3

4
.

19. cos cos cos cos4 4 4 4

8

3

8

5

8

7

8

   
   

1
1

2
. 2

3

2
. 3

1

4
. 4

3

4
.

20. 







 





 





 





 

8

7π
cos1

8

5π
cos1

8

3π
cos1

8

π
cos1

1
1

8
.


2
1

8
. 3

3

2
. 4

3

4
.

21. If sin   is geometric mean between sin  and

cos , then cos 2 =

1)  
2 22sin 2cos

4 4
or

         
   

2)  
2 22sin 2cos

3 3
or

         
   

3)  
2 2sin cos

4 4
or

         
   

4)  
2 2sin cos

3 3
or

         
   

22. If 2cos 1 sin 1 sin
2

A A

    , then

1)  
3

2 2
4 2 4

A
n n

     

2)  
3

2 2
4 2 4

A
n n

     

3)  
3 5

2 2
4 2 4

A
n n

     

4)  
3

4 2 4

A
n n
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23. If 2sin 1 sin 1 sin
2

A
A A    , then 

2

A
 lies

between

1)  2
4

n
   and 

3
2 ,

4
n n z

  

2)  2
4

n
   and 2 ,

4
n n z

  

3)  
3

2
4

n
   and 2 ,

4
n n z

  

4)    and 

24. If 2cos 1 sin 1 sin
2

A
A A    , then 

2

A

lies between

1)  2
4

n
   and 

3
2

4
n

 

2)  2
4

n
   and 2

4
n

 

3)  
3

2
4

n
   and 2

4
n

 

4)    and 
25.    22sin 4cos sin sin cos2          =

1)  sin 2 2)  cos 2
3)  tan 2 4)  cot 2

26. If   is in III quadrant, then

4 2 24sin sin 2 4cos
4 2

        
 

1)  2 2)  - 2 3)  0 4)  1

27. If 
2 4

cos cos cos
3 3

x y z
            

   
,

then xy yz zx   =
1)  0 2)  1 3)  - 1 4)  2

28. If 0340A  , then 1 sin 1 sinA A    =

1)  2cos
2

A
2)  2sin

2

A

3)  2cos
2

A
 4)  2sin

2

A


29. 04sin 27  =

1)  5 5 3 5  

2)  5 5 3 5  

3)  5 5 3 5  

4)  5 5 3 5  

30. If 2sin A x , then sin sin 2 sin 3 sin 4A A A A  is
a polynomial in x , the sum of whose coefficients
is
1)  0 2)  40 3)  168 4)  336

31.
3 5

sin sin sin
14 14 14

  
=

1)  
5

16
2)  

3

8
3)  

1

16
4)  

1

8

32. If 0 0 0 0cot 6 cot 42 , tan 66 tan 78x y   then

1)  2x y 2)  2x y
3)  x y 4)  2 3x y

33. 0 0 0sin 20 sin 40 sin 80 =

1)  
3

4
2)  

3

8
3)  

3

4
4)  

3

2
34. 0 0 0 0 0sin10 sin 30 sin 50 sin 70 sin 90  =

1)  
1

8
2)  

1

32
3)  

1

16
4)  

1

4

35. If 0
2

  , sin 2 cos3  , then sin  =

1)  
5 1

4


2)  

5 1

4



3)  0 4)  
10 2 5

4



36. 0 03 cos 20 sec 20ec   =
1)  2 2)  3 3)  1 4)  4

37. 0 0

1 3

sin10 cos10
  =

1)  4 2)  3 3)  2 4)  - 1

KEY

1. 4 2. 2 3. 2 4. 3
5. 1 6. 3 7.1 8.1
9.3 10.3 11.2 12.1
13.4 14.1 15.2 16.4
17.4 18.3 19.2 20.2
21.1 22.1 23.1 24.2
25.2 26.1 27.1 28.2
29.3 30.1 31.4 32.3
33.2 34.3 35.1 36.4
37.1
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HINTS AND SOLUTIONS

1.    0 0 0 0tan 9 cot 9 tan 27 cot 27   

0 0

2 2
4

sin18 cos36
 

3. 0180   , 0360   , 0540  

then 4sin 3sin 2sin sin
2 2 2 2

   
  

= 4sin 3cos 2sin cos
2 2 2 2

   
  

= 2 1 sin  = 2 1 k

4.   1 1
sin cos 1 2sin cos

2 4
p p p p    

3
sin cos

8
p p


 

5 5

2 2

sin cos

sin cos

p p
x y

p p


 

   =      2 2

2

sin cos 1 sin cos sin cos sin cos

sin cos

p p p p p p p p

p p

   

5. Apply componendo and dividendo

2cotcos 1 2
cos 1 3









6. Put 0   in given equation

tan tan tan

x y z
k

  
  

    =    2 2 2sin sin sin 0
x y

x y
   
   

 
10. Apply the formula

   0 0 1
cos cos 60 cos 60 cos3

4
     

Put 6   and 018 

18. Given expression = 
4 4 3

2 sin cos
8 8 2

    
 

19. 2sin sin cos  

 2
cos 2 1 2sin cos sin cos       

22.   1 sin 1 sinS C S C A A      

0, 0S C S C   Q

25.    2 22sin 4cos sin sin 2cos 1          

   22sin 2cos cos        - 1

30. Let G. E.be    3sin 2sin 3sin 4sinf A A A A 

   2 2 21 2sin 4sin 1 sinA A A 

Put sin 1A 
sum of the coefficients =  1f  = 0

32. Apply formula

   0 0tan tan 60 tan 60 tan 3     

LEVEL - III

1.

2
φ

tan

2
θ

tan

bcosφa

acosφ
cosθ 





b

1.
a b

a b




2.
a b

a b




3.
a b

a b




4.
a b

a b




2. If    cos ,cos ,cos       are in H.P, then

cos sec
2

 

1)  
1

2
 2)  2 3)  1 4)  

1

2


3. If tan cos sin
2

ec
    , then the numerical

value of 
2cos

2


 is

1)  
3 1

4


2)  

5 1

4



3)  
3 1

4


4)  

5 1

4



4. If 
1

tan tan
2 1 2

e

e

 



, then cos  =

1)  
cos

cos

e

e







2)  
cos

cos

e

e







3)  
cos

cos

e

e







4)  
cos

1 cos

e

e







5.
0

0 1
4cos36 cot 7

2
  =

1)  1 2 3 4 5 6    
2)  1 2 3 4 5 6    
3)  1 2 3 4 5 6    
4)  1 2 3 4 5 6    
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6. The value of the expression
6 0 4 0 2 0tan 20 33 tan 20 27 tan 20   is

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

KEY

1. 4 2. 2 3. 2 4. 4     5. 1
6. 2

HINTS AND SOLUTIONS

1. Apply componendo and devidendo

2.    
2 1 1

cos cos cos    
 

 

cos sec 2
2

  

3.
2

4 2cos
tan 4cos 2cos 1 0

2 sin 2 2

   


    

2 5 1
cos

2 4

 
 

6. Apply the formula 
3

2

3tan tan
tan 3

1 3tan

 






Put 020 

LEVEL - IV
NEW PATTERN QUESTIONS

1. Assertion (A):
tan 2 tan 2 4 tan 4 8 tan8 16cot 6         
cot
Reason (R): cot tan 2cot 2    
1. A is true, R is true and R is correct explanation
of A
2. A is true, R is true and R is not correct explana-
tion of A
3. A is true, R is false 4. A is false, R is true

2. Assertion (A): 2 2 2 2 2cos
32

      
 

Reason (R):

n
2 2 2 2 .....n terms 2cos

2

       
 

1. A is true, R is true and R is correct explanation
of A
2. A is true, R is true and R is not correct explana-
tion of A
3. A is true, R is false 4. A is false, R is true

3. Assertion (A): If x cos ysin 2a    ,

x cos ysin 2a          then
2 2

2 2

4a y
cos .cos

x y


  


Reason (R): 2a b c 0     ,

 2a b c 0         then ,   are the roots

of 2ax bx c 0  
1. A is true, R is true and R is correct explanation
of A
2. A is true, R is true and R is not correct explana-
tion of A
3. A is true, R is false 4. A is false, R is true.

4. Assertion(A): If sin cos m    then

 22

6 6
4 3 1

sin cos
4

m
 

 
 

Reason(R):0 sin 2 1   , i 
1. Both A and R are true but R is not the correct
explanation of A.
2. Both A and R are true but R is the correct ex-
planation of A.
3. Both A and R are false
4. A is true but R is false

5. Observe the following lists.
List I List II

      A)
1 cos

sin

x

x


1)

2cot
2

x

      B)
1 cos

1 cos

x

x




2) cot
2

x

      C) 1 sin 2x 3) cos sinx x

      D)
1 cos

sin

x

x


4) tan

2

x

5) sin
2

x

The correct match for list I from list II is
A B C D

1. 4 3 1 5
2. 4 1 3 2
3. 1 3 4 5
4. 2 4 5 3

6. Observe the following lists.
List I List II

    A)
2 23 4

sin sin
5 5

 
 1. 

3

4

    B)
2 23 4

cos cos
5 5

 
 2. 

5

4

    C)
2 2 2

cos cos
5 5

 
 3. 

5

4

    D)
2 2 23 5

cos cos cos
12 12 12

             
     

 4. 
3

2

5. 
1

4
The correct match for list I from list II is

A B C D
1. 2 4 5 3
2. 3 1 2 4
3. 2 1 3 4
4. 3 4 2 1
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7. Observe the following lists.
List I List II

  A) 0 0 0 0sin10 sin 30 sin 50 sin 70 1)3

  B) 0 0 0 0sin 20 sin 40 sin 60 sin 80 2)
1

8

  C) 0 0 0 0tan 20 tan 40 tan 60 tan80 3)
3

16

  D)
3 5

sin sin sin sin
14 14 14 14

   
4)

1

16

5)
1

4
The correct match for list I from list II is

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

8. Statement I: If    cos cosm n     

then .
m n

Tan Tan
m n

  




Statement -II : If 
 
 

sin

sin

a b

a b

 
 
 


   then

.cot
a

Tan
b

  

Which of the above statements is correct
1. Only I 2. Only II
3. Both I & II 4. Neither I nor II

9. Arrange the values of the following expressions in
descending order
A) 0 0sin 75 cos 75 =

B) 0 0 0sin12 sin 48 sin 54 =

C) 0 0 0 0
10 10 10 10 10log 1 log tan 2 log tan 3 ........ log tan 89tane     

D) 0 0 0 0tan 9 27 tan 63 tan81Tan   
1. D,A,B,C 2. A,D,B,C
3. D,A,C,B 4. A,C,D,B

KEY

1.1 2.3 3.1 4.4
5.2 6.2 7.3 8.2
9.3

LEVEL -V

Let sin / 2; cos / 2S A C A   then

1 sin , 1 sinS C A S C A       

and 1 sin , 1 sinS C A S C A       

0S C   for  
3

4 2 4

A 
  

0S C   for 
3 7

4 2 4

  
 

0S C   for 
5

4 2 4

A 
 

0S C   for 
3

4 2 4

A 
 

1) 2sin 1 sin 1 sin
2

A
A A     then

1)  2 2 ,
4 2 4

A
n n n z

      

2)  
3

2 2 ,
4 2 4

A
n n n z

      

3)  
3 5

2 2 ,
4 2 4

A
n n n z

      

4)  ,
4 2 4

A
n n n z

      

2) If 0340A   then 1 sin 1 sinA A   =

1)  2cos
2

A
2)  2sin

2

A

3)  2cos
2

A
 4)  2sin

2

A


3) 04sin 27 =

1)  5 5 3 5  

2)  5 5 3 5  

3)  5 5 3 5  

4)  5 2 5 3 2 5  
4) The range of all valuesof  ' ' such that

sin 3 cos3 0  

1)  
5

2 2
6 6

n n
      

2)  
2 2 5

3 12 3 12

n n      

3)  2 2
6 6

n n
      

4)  
3 6 3 6

n n      

KEY

1. 1 2. 2 3. 3 4. 2


