
 

 

 

 

 

 

 

 

 

 

 

HIGHLIGHTS  

  Solution to all questions  

 

   solutions are put in way 

the student is expected to 

reproduce in the exam  

 

   taught in the class room 

the same way as the 

solution are put up here . 

That makes the student to 

easily go through the 

solution & prepare 

him/herself when he/she 

sits back to revise and 

recall the topic at any 

given point of time .  

 

   lastly, if student due to 

some unavoidable reasons 

, has missed the lecture , 

will not have to run here 

and there to update 

his/her  notes .   

 

   however class room 

lectures are must for easy 

passage of understanding  

& learning the minuest 

details of the given topic 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.5  Multiple & Sub-Multiple  

Angles      

         …..Pg 01 

 

5.6  Factorization &    

       Defactorization 

          sion …Pg 14 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

Compiled & Conducted @ JKSC 



 - 1 - 

 

 

 

 

 

 

 

 

 

 

 

sin   = 2 sin . cos 

 

1 –  cos  = 2sin2 

 

1 + cos  = 2cos2 

 

tan  =  2 tan  

    1 –  tan2  

 

 

cos   = cos2      sin 2  

 

1 + sin  = (cos2  + sin2  + 2.sin cos) 

   = (cos + sin)2 

 

1  sin  = (cos2  + sin2    2.sin cos) 

   = (cos   sin)2 

 

 

sin 3  = 3sin   4sin3 

 

cos 3 = 4cos3   3cos   

 

tan 3 = 3tan    tan3 

        1   3tan2 

 

 

 

 

 

 

 

 

 

 

 

 

01       sin 2x   =  tan x 

   1 + cos 2x  

 

02 .   1 –  cos 2x  =  tan x  

    sin 2x        

 

03.      sin 2   =  cot  

   1 –  cos 2 

 

04.       sin x    =  cot  x    

   1  cos x  

 

05.   1 –  cos 2x  =   tan x 

   1 + cos 2x  

 

 

06.    1 + cos A  =   cot A2  

    1  cos A  

 

07.   1 + cos A + cos 2A   =  cot A  

    sin A  + sin 2A  

 

08.   1 + cos   + sin    =   cot  2 

   1  cos  + sin   

 

 

 

 

 
 
01 .  1 –  sin 2A  =   1 –  tan A 

   1 + sin 2A      1 + tan A 

 

02 .    cos 2A    =  1 + tan A  

   1 –  sin 2A     1 –  tan  A 

 
 

03.    cos       =  1 –  tan (2) 

   1 + sin      1 + tan (2) 

 

 

04.       cos A    =  cot (A 2) –  1  

     1 + sin A     cot (A 2) + 1  

 

 

05.   1 + sin    =    tan    +   

   1 –  sin          4  2 
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06.  tan       +    =      1   

       4    2    sec  –  tan  

 

 

 

01. 

sin 16 = 16 cos  . cos 2  . cos 4  . cos 8 

 sin   

 

02.   

cos 5o  . cos 10o  . cos 20o  . cos 40o=  cos 10o 

             16  sin 5o 

 

03.   

cos 3o  . cos 6o . cos 12o . cos 24o=  cos 42o 

             16  sin 3o 

 

04.   

cos 7o  . cos 14o  . cos 28o  . cos 56o=  sin 68o 

             16cos83o 

 

05.  

2 +    2  +  2cos 4  =  2 cos  

 

06.  

2 +    2  +  2cos 2A  =  2 cos A2 

 

07.  

2 +    2  +   2  +  2cos 8 =  2 cos  

 

 

08.  sin 3A  + cos 3A = 2 cot 2A  

   cos A    sin A 

 

  

 

01.  

cos 10o . cos 30o  . cos 50o  . cos 70o  = 3 16 

 

02.  

cos 20o . cos 40o  . cos 60o  . cos 80o  = 3 16 

 

03.  

4.cos A . cos (

3 –  A) . cos (


3  + A)  = cos 3A  

04.  

sin 10o . sin 30o . sin  50o  . sin 70o  = 1 16 

 

05.  

sin 20o . sin 40o . sin  60o  . sin 80o  = 3 16 

 

06.  

tan 20o  . tan 40o . tan  60o  . tan 80o  = 3 
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01      sin 2x   =  tan x 

  1 + cos 2x  

 

LHS  = 2 sin x . cos x   

    2cos2x 

 

  = sin x  

   cos x 

 

  = tan x  = RHS  

 

 

02 .  1 –  cos 2x =  tan x  

    sin 2x        

 

LHS  =  2sin2x  

   2sin x . cos x  

 

  = sin x 

   cos x 

 

  = tan x  = RHS  

 

 

03.    sin 2  = cot  

  1 –  cos 2 

 

LHS  = 2sin   . cos  

    2sin2 

 

  = cos  

   sin  

 

  = cot   = RHS  

 

04.    sin x    =  cot  x    

  1  cos x  

 

LHS  = 2sin x2  . cos x2 

    2sin2 x2  

 

  = cos x2 

   sin x2 

 

  = tan x2 = RHS  

05. 1 –  cos 2x   =   tan x 

  1 + cos 2x  

 

 

LHS  =  2 sin2x 

    2cos2x 

 

  = sin x 

   cos x  

 

  = tan x  = RHS  

 

 

 

06.  1 + cos A   =   cot A2  

   1  cos A  

 

 

LHS  =  2 cos2 A2 

    2 sin2 A2 

 

  = cos A2 

   sin  A2  

 

  = cot A2   = RHS  

 

 

 

07. 1 + cos A + cos 2A   =  cot A  

   sin A  + sin 2A  

 

LHS  = 1 + cos 2A + cos A   

      sin 2A  + sin A 

 

  =    2cos2A + cos A 

   2sin A . cos A + sin A  

 

  = cos A(2cos A + 1)  

   sin A (2cos A + 1)  

 

  = cos A 

   sin A  

 

  = cot A   = RHS   
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08. 1 + cos   + sin   =   cot 2 

  1  cos  + sin   

 

LHS  = 1 + cos   + sin  

   1  cos  + sin  

 

  = 2cos2 2   +  2sin  2 .cos 2 

   2sin2 2    +  2sin  2 .cos 2 

 

  = 2cos 2   (cos 2 + sin 2) 

   2 sin 2   (cos 2 + sin 2) 

 

  = cos 2 

    sin 2 

 

  = cot 2   = RHS  

 

 

 

 

 
 
01. 1 –  sin 2A  =   1 –  tan A 

  1 + sin 2A      1 + tan A 

 

 

LHS  =  cos2A + sin2A   2sin  A. cos A 

    cos2A + sin2A + 2sin  A. cos A 

 

  =  (cos A    sin A)2  

    (cos A + sin A)2  

 

  =  cos A     sin A 

    cos A   + sin  A 

 

  Dividing Numerator & Denominator by  

  cos A  

 

    cos A     sin A 

  =    cos A 

    cos A   + sin  A 

      cos A 

 

  =  1   tan A  

    1 + tan  A 

  =  RHS  

02.   cos 2A    =  1 + tan A  

  1 –  sin 2A     1 –  tan  A 

 
 

LHS  =   cos2A     sin2A   

   cos2A + sin2A   2sin  A. cos A 

 

  = (cos A   s in A) . (cos A + sin A)  

     (cos A   s in A)2   

 

  =  cos A   + sin A 

    cos A     sin  A 

 

  Dividing Numerator & Denominator  by  

  cos A  

 

    cos A   + sin A 

  =    cos A 

    cos A     sin  A 

      cos A 

 

  =  1 + tan A     

    1   tan  A  = RHS 

 

03.     cos   =  1 –  tan (2) 

  1 + sin     1 + tan (2) 

 

 

LHS  =   cos2 2     sin2 2   

   cos2 2 + sin2 2  + 2sin  2 . cos  2 

 

  = (cos 2    sin 2) . (cos 2 + sin 2) 

     (cos 2  + sin 2)2  

 

  =  cos 2   sin 2 

    cos 2 + sin  2 

 

  Dividing Numerator & Denominator by  

  cos A  

 

    cos 2   sin 2 

  =    cos 2 

    cos 2  + sin  2 

      cos 2 

 

  =  1   tan 2      

    1 + tan  2  = RHS 
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04.   cos A   =  cot (A 2) –  1  

    1 + sin A     cot (A 2) + 1  

 

 

LHS  =   cos2 A2     sin2 A2   

   cos2 A2 + sin2 A2  + 2sin  A2 . cos A2 

 

  = (cos A2  sin A2) . (cos A2  + sin A2) 

     (cos A2 + sin A2)2  

 

  =  cos A2   sin A2 

    cos A2 + sin  A2 

 

  Dividing Numerator & Denominator by  

  sin A2   

 

    cos A2   sin A2 

  =    sin A2 

    cos A2  + sin  A2 

      sin  A2 

 

  =  cot A2      1    

    cot A2   +  1  = RHS 

 

 

05.  1 + sin    =    tan    +   

   1 –  sin          4  2 

 

LHS  = cos2 2 + sin2 2  + 2sin  2 . cos 2 

   cos2 2 + sin2 2   2sin  2 . cos 2 

 

  =  (cos 2  + sin 2)2  

    (cos 2    sin 2)2  

 

  =  cos 2 + sin  2 

    cos 2   sin  2 

 

  Dividing Numerator & Denominator by  

  cos 2  

 

    cos 2 + sin  2 

  =    cos 2 

    cos 2   sin  2 

      cos 2 

 

   =  1 + tan 2      

     1   tan  2  = RHS 

 

 RHS  = tan (

4  + 2)  

 

   =  tan 

4 + tan 2 

    1   tan 

4 tan 2 

 

   = 1 + tan 2   

    1   tan 2   

            LHS  = RHS  

 

06. tan       +    =      1   

       4    2    sec  –  tan  

 

RHS  =   1 

   sec  –  tan  

 

     1 

  =  1   sin  

   cos   cos  

 

=    cos  

 1   sin 

 

  =   cos2 2     sin2 2   

   cos2 2 + sin2 2   2sin  2 . cos  2 

 

  = (cos 2    sin 2) . (cos 2 + sin 2) 

     (cos 2    sin 2)2  

 

  =  cos 2 + sin 2 

    cos 2   sin  2 

 

  Dividing Numerator & Denominator by  

  cos A  

 

    cos 2 + sin 2 

  =    cos 2 

    cos 2   sin  2 

      cos 2 

 

  =  1 + tan 2      

    1   tan  2  
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 RHS  = tan (

4  + 2)  

 

   =  tan 

4 + tan 2 

    1   tan 

4 tan 2 

 

   = 1 + tan 2   

    1   tan 2   

            LHS  = RHS 

 

01. 

sin 16 = 16 cos  . cos 2  . cos 4  . cos 8 

 sin   

 

We Prove  

16 sin  . cos   . cos 2 . cos 4 . cos 8 

            = sin 16 

 

LHS  

= 2.2.2.(2 sin   cos ). cos 2  . cos 4 . cos 8 

 

= 2.2.(2.s in 2 . cos 2) . cos 4 . cos 8 

 

= 2.(2.s in 4 . cos 4) . cos 8 

 

= 2.sin 8 . cos 8 

 

= sin 16   = RHS  

 

 

02.   

cos 5o  . cos 10o  . cos 20o  . cos 40o=  cos 10o 

             16  sin 5o 

We Prove  

 

16  sin 5o . cos 5o  . cos 10o  . cos 20o . cos 40o 

            =  cos 10o 

 

LHS  

= 16  sin 5o .cos 5o . cos 10o . cos 20o . cos 40o 

 

= 2.2.2. 2sin 5o .cos 5o cos10o .cos20o .cos40o 

 

= 2.2. 2.sin10o cos10o  cos 20o . cos 40o 

 

= 2. 2 sin20o cos 20o  cos 40o 

= 2 sin40o  cos 40o  

 

= sin80o 

 

= sin(90o  80o) 

 

= cos 10o 

 

03.   

cos 3o  . cos 6o . cos 12o . cos 24o=  cos 42o 

             16  sin 3o 

We Prove  

 

16  sin 3o . cos 3o  . cos 6o . cos 12o . cos 24o 

            =  cos 42o 

 

LHS  

= 16  sin 3o .cos 3o . cos 6o . cos 12o  . cos 24o 

 

= 2.2.2. 2sin 3o .cos 3o cos 6o .cos 12o . cos24o 

 

= 2.2. 2.sin 6o cos 6o cos 12o . cos 24o 

 

= 2. 2 sin 12o  cos 12o  cos 24o 

 

= 2 sin 24o  cos 24o  

 

= sin 48o 

 

= sin(90o   42o) 

 

= cos 42o 

 

 

04.   

cos 7o  . cos 14o  . cos 28o  . cos 56o=  sin 68o 

             16cos83o 

We Prove  

 

16cos 83o . cos 7o . cos 14o  . cos 28o  . cos 56o 

            =  sin 68o 

 

LHS  

= 16cos 83o .cos7o . cos 14o  . cos 18o . cos 56o 

 

= 16 sin 7o .cos7o . cos 14o . cos 18o  . cos 56o 
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= 2.2.2.2sin 7o .cos 7o  cos 14o .cos 28o . cos56o 

 

= 2.2. 2.sin 14o cos 14o  cos 28o . cos 56o 

 

= 2. 2 sin 28o  cos 28o  cos 56o 

 

= 2 sin 56o  cos 56o 

 

= sin 112o 

 

= sin(180o   68o) 

 

= sin 68o 

 

 

05. 

  

2 +    2  +  2cos 4  =  2 cos  

 

LHS  

  

=  2 +    2(1 + cos 4) 

 

 

=  2 +    2 . 2 cos22 

 

 

=  2 +    4 cos22 

 

 

=  2 +  2 cos  2 

 

 

=  2 (1 +  cos  2) 

 

 

=  2 . 2 cos2 

 

 

=   4 cos2 

 

=  2 cos  

 

=  RHS  

 

 

 

06. 

  

2 +    2  +  2cos 2A  =  2 cos A2 

 

LHS  

  

=  2 +    2(1 + cos 2A) 

 

 

=  2 +    2 . 2 cos2A 

 

 

=  2 +    4 cos2A 

 

 

=  2 +  2 cos  A 

 

 

=  2 (1 +  cos  A) 

 

 

=  2 . 2 cos2 A2 

 

 

=   4 cos2 A2 

 

=  2 cos A2 

 

=  RHS  

 

07. 

  

2 +    2  +   2  +  2cos 8 =  2 cos  

 

LHS  

  

=  2 +    2  +   2(1 +  cos 8)  

 

  

=  2 +    2  +   2 . 2 cos24  

 

  

=  2 +    2  +   4 cos24  

 

  

=  2 +    2  +   2 cos  4  
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=  2 +    2 ( 1 +  cos  4)  

 

  

=  2 +    2 .2 cos22  

 

  

=  2 +    4 cos22  

 

  

=  2  +  2 cos  2  

 

  

=  2 ( 1 +  cos  2) 

 

  

=  2 .2 cos2 

 

  

=  4 cos  2   

 

=  2 cos  

 

 

08. sin 3A  + cos 3A = 2 cot 2A  

   cos A    sin A 

 

LHS  

=  sin 3A . sin A + cos 3A .cos A 

     sin A . cos A 

 

=  cos 3A . cos A + sin 3A . sin  A 

     sin  A . cos A  

 

=  cos (3A –  A) 

   sin  A . cos A  

 

=    cos 2A 

  sin A . cos A  

 

=      2 cos 2A 

  2 sin A . cos A   

 

=  2 cos 2A 

     sin 2A  

 

=  2 cot 2A   =  RHS   

 

 

 

01. cos 10o . cos 30o  . cos 50o  . cos 70o   =  3 16 

 

  LHS  = cos 10o . cos 30o  . cos 50o  . cos 70o 

 

    = 3 . cos 10o  .  cos (60 –  10)o . cos (60 + 10)o 

      2 

 

    = 3 . cos 10o  .  (cos 60 cos 10 + sin 60 sin 10)  . (cos 60 cos 10  sin 60 sin 10)  

      2 

 

    = 3 . cos 10o  .  1 cos 10  + 3 sin 10  .  1 cos 10    3 sin 10  

   2      2     2    2      2   

  

    = 3 . cos 10o  .  1 cos2 10   3 sin2  10  

     2      4       4    

 

= 3 . cos 10o  .  cos2  10   3 sin2  10  

    8       

 

= 3 . cos 10o  .  cos2  10   3 (1   cos2  10)  

    8   
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= 3 . cos 10o  .  cos2  10   3  +  3cos2 10  

    8   

     

= 3 . cos 10o  .  (4cos2 10   3) 

    8 

     

= 3 . (4cos3 10    3 cos 10o) 

    8 

     

= 3 . cos 30o  

    8 

         

= 3 . 3 

8  2 

 

=  3 

 16 

 

 

02. cos 20o . cos 40o  . cos 60o  . cos 80o   =  3 16 

 

  LHS  = cos 20o . cos 40o  . cos 60o  . cos 80o 

 

    =  1 . cos 20o  .  cos (60 –  20)o . cos (60 + 20)o 

      2 

 

    =  1 . cos 20o  .  (cos 60 cos 20 + sin 60 sin 20)  . (cos 60 cos 20  sin 60 sin 20)  

      2 

 

    = 1 . cos 20o  .  1 cos 20  + 3 sin 20  .  1 cos 20    3 sin 20  

   2      2     2    2      2   

  

    = 1 . cos 20o  .  1 cos2 20   3 sin2  20  

     2      4       4    

 

=  1 . cos 20o  .  cos2  20   3 sin2  20  

    8       

 

=  1 . cos 20o  .  cos2  20   3 (1   cos2  20)  

    8   

   

=  1 . cos 20o  .  cos2  20   3  +  3cos2 20  

    8   

     

=  1 . cos 20o  .  (4cos2 20   3) 

    8 

4cos3   3cos    = cos 3 
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=  1 . (4cos3 20    3 cos 20o) 

    8 

     

=  1 . cos (2 x 20o) 

    8 

 

=  1 . cos 60o  

    8 

         

=  1 . 1 

8       2 

 

=  1 

 16 

 

03. 4.cos A . cos (

3 –  A) . cos (


3  + A)  = cos 3A  

   

LHS  = 4.cos A . cos (60 –  A) . cos (60 + A)  

 

  = 4.cos A . (cos 60 cos A + sin 60 sin A)  . (cos 60 cos A   s in 60 sin A)  

 

    = 4 . cos A .  1 cos A  + 3 sin A  .  1 cos A     3 sin A  

       2    2    2     2   

 

    = 4.cos A .  1 cos2 A    3 sin2  A  

         4    4    

 

    = cos A .  cos2  A    3 (1   cos2  A) 

 

    = cos A .  cos2  A    3  + 3 cos2 A 

 

    = cos A .  4 cos2 A     3  

 

    = 4 cos3 A     3 cos A  

 

    = cos 3A 

 

 

04. sin 10o . sin 30o . sin  50o  . sin 70o   =  1 16 

 

  LHS  = sin 10o . sin 30o . sin 50o . sin 70o 

 

    =  1 . sin 10o  .  sin (60 –  10)o  . sin (60 + 10)o 

      2 

 

    =  1 . sin 10o  .  (s in 60 cos 10   cos 60 sin 10) . (s in 60 cos 10 + cos 60 sin 10)  

      2 

4cos3   3cos    = cos 3 
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    = 1 . sin 10o  .  3cos 10  + 1 sin 10  .  3cos 10  +  1 sin 10  

   2       2     2     2      2   

  

    = 1 . sin 10o  .  3 cos2 10   1 sin2  10  

     2      4       4    

 

=  1 . sin 10o  .  3 cos2 10    sin2 10  

    8       

 

=  1 . sin 10o  .  3 (1   sin2  10)   sin2  10     =  1 . sin (3 x 10o)  

    8                     8  

   

=  1 . sin 10o  .  3  3 sin2  10    sin2 10      =  1 . sin 30 

    8                     8  

     

=  1 . sin 10o  . (3    4sin2 10 )         =  1 . 1 

    8                     8  2  

     

=  1 . (3 sin 10o  4 sin3 10 )          =  1 

    8                    16 

     

05. sin 20o . sin 40o . sin  60o  . sin 80o   =  3 16 

 

  LHS  = sin 20o . sin 40o . sin 60o . sin 80o 

 

    = 3 . sin 20o  .  sin (60 –  20)o  . sin (60 + 20)o 

      2 

 

    = 3 . sin 20o  .  (s in 60 cos 20   cos 60 sin 20) . (s in 60 cos 20 + cos 60 sin 20)  

      2 

 

    = 3 . sin 20o  .  3cos 20  + 1 sin 20  .  3cos 20  +  1 sin 20  

   2       2     2     2      2   

  

    =  3 . sin 20o  .  3 cos2 20   1 sin2  20  

     2      4       4    

 

= 3 . sin 20o  .  3 cos2 20    sin2 20  

    8       

 

= 3 . sin 20o  .  3 (1   sin2  20)   sin2  20  

    8   

   

= 3 . sin 20o  .  3  3 sin2  20    sin2 20 

    8   
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= 3 . sin 20o  . (3    4sin2 20 ) 

    8 

     

= 3 . (3 sin 20o  4 sin3 20 ) 

    8 

     

= 3 . sin (3 x 20o) 

    8 

         

= 3 . sin 30o  

    8 

 

= 3 .  1 

8       2 

 

=  3 

 16 

 

06. 4.sin A . s in (

3 –  A) . s in (


3  + A)  = sin 3A  

   

LHS  = 4.sin A . s in (60 –  A) . s in (60 + A)  

 

  = 4.sin A . (s in 60 cos A   cos 60 sin A) . (s in 60 cos A + cos 60 sin A)  

 

    = 4 . sin A .   3 cos A     1 sin A  .   3 cos A  +  1 sin A  

       2    2    2    2   

 

    = 4.sin A .    3 cos2 A    1 sin2  A  

         4    4    

 

    = sin A .  3( 1  sin2  A)    sin2  A 

 

    = sin A .  3     3 sin2  A     sin2  A 

 

    = sin A .  3    4 sin2 A  

 

    = 3 sin A      4 sin3  A 

 

    = sin 3A 

 

07. tan 20o  . tan 40o . tan  60o  . tan 80o   =  3 

 

LHS  = tan 20o  . tan 40o . tan  60o  . tan 80o 

 

  = 3 tan 20o  . tan (60 –  20)o . tan (60 + 20)o 

3sin    4sin3     = sin 3 
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  = 3 tan 20o  .    tan 60 –   tan 20  .      tan 60 + tan 20  

         1 + tan 60 . tan 20  1    tan 60 . tan 20  

 

  = 3 tan 20o  .    3 –   tan 20  .     3 + tan 20  

         1 + 3 . tan 20 1    3 . tan 20  

 

  = 3 tan 20o  .    3 –   tan2 20 

        1   3 tan2 20 

 

  = 3   3 tan 20o –   tan3  20o 

     1   3 tan2 20o 

 

    = 3  tan (3 x 20)o 

 

    = 3  tan 60o 

     

    = 3 . 3 

 

    = 3    

    = RHS  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3tan    tan3  = tan 3 

   1   3tan2  
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FACTORIZATION FORMULAE 

 

sin  C + sin D  = 2 sin  C + D  .  cos  C   D  

             2      2  

 

sin  C   sin D  = 2cos  C + D  . sin   C  D  

             2      2  

 

cosC + cosD  = 2cos  C + D  . cos  C   D  

             2      2  

 

cosC   cosD  = 2 sin  C + D  . sin   C   D  

             2      2  

 

 

DE FACTORIZATION FORMULAE 

 

2.sin  A . cos B  = sin (A + B)  + sin (A   B) 

 

2.cos A . s in B  = sin (A + B)   sin (A   B) 

 

2.cos A . cos B  = cos(A + B)  + cos (A   B) 

 

2.sin A . s in  B   = cos(A   B)   cos (A + B) 

 

 

 

 

 

 

 

 

 

 

01.  cos 4   +  cos 2   =  cot  

   sin 4    –   sin 2   

 

02.  sin 5A    +   sin 3A  =  tan 4A 

   cos 5A   +  cos 3A   

 

03.  sin 10     sin 2   =  cot 6 

   cos 2    –   cos 10   

 

04.  sin 8x  +  sin 2x   =  cot 3x 

   cos 2x  –   cos 8x   

 

05.  cos 3     cos 11  =  tan 7 

   sin 11   –  sin 3   

 

06.  sin 2   +  sin 2   =  tan ( + ) 

   sin 2     sin 2       tan (    ) 

 

07.  sin 2   +  sin 2   =  cot (   )  

   cos 2    cos 2        

 

08.  cos(7x5y) + cos(7y5x)  = cot (x+y) 

   sin (7x5y) + sin (7y5x)    

 

 

 

01. sin  A  +  sin 4A  +  sin 7A = tan 4A 

  cos A  + cos 4A  + cos 7A  

 

02. sin  A  +  sin 5A  +  sin 9A = tan 5A 

  cos A  + cos 5A  + cos 9A  

 

03. sin  2  +  sin 5    sin  = tan 2 

  cos 2 + cos 5  + cos   

 

04. sin 2   +  2.sin 4   + sin 6   

  sin  + 2.sin 3 + sin 5  

        = cos   + sin   . cot 3 
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05. sin 3   +  2.sin 5   + sin 7   

  sin  + 2.sin 3 + sin 5  

       = cos 2   + sin 2 . cot 3 

 

06. cos 3A     2.cos 5A  + cos 7A  

  cos A        2.cos 3A + cos 5A  

      = cos 2A    sin 2A . tan 3A 

 

07. sin 5x   2 sin 3x + sin x    

   cos 5x   cos x   

       = cosec 2x –  cot 2x  

     

 

01. 

sin A  +  sin 2A +  sin 3A + sin 4A   = cot A 

cos A + cos 2A   cos 3A   cos 4A 

 

02.  

sin x     sin 3x  +  sin 5x     sin 7x   = cot 2x 

cos x    cos 3x     cos 5x + cos 7x 

 

03.  

sin x     sin 5x  +  sin 9x     sin 13x  = cot 4x 

cos x    cos 5x     cos 9x + cos 13x 

 

04.  

i f  sin 2x + sin 6x  = cos 2x + cos 6x 

Show :  

ei ther  tan 4x = 1 OR  cos 2x = 0 

 

05.  

sin A + sin 2A + sin 3A = cos A + cos 2A + cos 3A 

Show :  

ei ther  tan 2A = 1 OR  cos A  = 1 2 

 

06.  

s in 10o  +  s in 50o  –  s in 80o  + s in 140o  = 2 . s in 25o 

 

07. cos 40o  + cos 50o + cos 70o + cos 80o

 = cos 20o + cos 10o 

01.  

sin 3A . cos 4A     sin A . cos 2A   = tan 2A  

sin A  .  sin 4A  + cos A . cos 6A 

02.  

sin 8 .cos    sin 6 .cos 3  = cot 5 

cos 2 .cos    cos 3 .cos 4 

03.  

sin 3 .cos 5   sin  . cos 7  = tan 2 

sin  . sin 7     cos 3 .cos 5 

04.  

cos 3A . s in 9A     sin A . cos 5A   = tan 8A 

cos A . cos 5A   sin 3A . sin 9A 

 

 

 

01. 

cos2x   + cos2(x + 120)  + cos2(x –  120)  = 3 2 

 

02.  

sin2 + sin2(120 + ) + sin2(120  ) = 3 2 
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01.  cos 4   +  cos 2  =  cot  

   sin 4    –   sin 2   

LHS  

2 cos 4 + 2 .cos 4  2 

=    2      2 

2 cos 4 + 2 . sin  4  2 

    2          2 

 

= 2 cos 3 . cos  

 2 cos 3 . sin  

 

= cos  

 sin  

 

= cot   

 

02.  sin 5A    +   sin 3A  =  tan 4A 

   cos 5A   +  cos 3A   

LHS  

2 sin   5A +3A .cos 5A   3A 

=     2       2 

2 cos 5A + 3A . cos  5A   3A 

    2             2 

 

= 2 sin 4A . cos A 

 2 cos 4A . cos A 

 

= sin 4A 

 cos 4A 

 

= tan 4A 

 

03.  sin 10     sin 2  =  cot 6 

   cos 2    –   cos 10   

 

LHS  

2 cos 10  + 2 . sin  10   2 

=       2         2 

  2 sin  2  + 10 . sin  2  10 

        2          2 

=  2 cos 6 . sin 4 

   2 sin 6 . sin (4) 

 

=  2 cos 6 . sin 4 

  2 sin 6 . sin 4 

 

=  cos 6  

  sin  6 

 

=  cot 6 

 

04.  sin 8x  +  sin 2x  =  cot 3x 

   cos 2x  –   cos 8x   

LHS  

2 sin    8x + 2x . cos  8x  2x 

=       2         2 

  2 sin   2x + 8x . sin   2x   8x 

         2            2 

 

=  2 sin 5x . cos 3x 

   2 sin 5x . sin (3x) 

 

=  2 sin 5x . cos 3x 

  2 sin 5x . sin 3x 

 

=  cos 3x  

  sin  3x 

 

=  cot 3x 

 

05.  cos 3     cos 11  =  tan 7 

   sin 11   –  sin 3   

LHS  

2 sin  3  + 11 . sin  3  11 

=       2         2 

  2 cos 11  + 3 . sin  11   3 

        2            2 

 

=   2 sin 7 . sin 4 

   2 sin 7 . sin 4 
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=  2 sin 7  . sin 4 

  2 cos7 . sin 4 

 

=  sin  7  

  cos 7 

 

=  tan 7 

 

 

06.  sin 2   +  sin 2   =  tan ( + ) 

   sin 2     sin 2       tan (    ) 

 

LHS  

2 sin   2 +2  .cos  2   2  

=     2        2 

2 cos  2 +2  . sin 2   2  

    2           2 

 

= 2 sin ( + )  . cos (   ) 

 2 cos ( + ) . sin (    ) 

 

= tan ( + ) . cot (    )  

 

= tan ( + )  

 tan (    ) 

 

07.  sin 2   +  sin 2   =  cot (   )  

   cos 2    cos 2        

 

LHS  

2 sin   2 +2  .cos  2   2  

=      2        2 

  2 sin  2 +2  . sin 2   2  

     2           2 

 

=  2 sin ( + ). cos (    ) 

   2 sin ( + ) . sin (    ) 

 

=   cot (    )  

 

=  cot (   )  

08.  cos(7x5y) + cos(7y5x)  = cot (x+y) 

   sin (7x5y) + sin (7y5x)  

 

  2cos 7x5y+7y5x . cos 7x5y7y+5x 

 =     2       2  

  2sin 7x5y+7y5x . cos 7x5y7y+5x 

      2       2  

 

   2 cos 2x + 2y cos 12x12y 

 =      2       2  

   2  sin 2x + 2y  cos 12x12y 

       2       2  

 

 =  2 cos(x + y) . cos(x   y) 

   2  sin (x + y) .cos (x   y)  

 

 =  cos (x + y)  

   sin (x + y) 

 

 =  cot (x + y)   

 

 

 

01. sin  A  +  sin 4A  +  sin 7A = tan 4A 

  cos A  + cos 4A  + cos 7A  

LHS  

= sin  7A  +  sin A  +  sin 4A 

 cos 7A +  cos A + cos 4A  

 

2 sin   7A + A .cos  7A   A + sin 4A 

=     2       2 

2 cos  7A + A . cos   7A   A + cos 4A 

    2             2 

 

= 2 sin 4A . cos 3A  +  sin 4A 

 2 cos 4A .cos 3A  + cos 4A 

 

= sin 4A (2 cos 3A + 1)   

 cos 4A(2 cos 3A + 1)  

 

= tan 4A 
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02. sin  A  +  sin 5A  +  sin 9A = tan 5A 

  cos A  + cos 5A  + cos 9A  

LHS  

= sin  9A  +  sin A  +  sin 5A 

 cos 9A +  cos A + cos 5A  

 

2 sin   9A + A .cos  9A   A + sin 5A 

=     2       2 

2 cos  9A + A . cos   9A   A + cos 5A 

    2             2 

 

= 2 sin 5A . cos 4A  +  sin 5A 

 2 cos 5A .cos 4A  + cos 5A 

 

= sin 5A (2 cos 4A + 1)   

 cos 5A(2 cos 4A + 1)  

 

= tan 5A 

 

03. sin  2  +  sin 5    sin  = tan 2 

  cos 2 + cos 5  + cos   

LHS  

= sin  2  +  sin 5    sin  

 cos 2 + cos 5  + cos  

 

sin 2    +  2 cos  5 +  . sin  5    

=          2       2 

cos 2   + 2 cos  5 +  . cos  5   

          2             2 

 

= sin 2   +  2 cos 4. s in 2  

 cos 2  + 2 cos 4. cos 2  

 

= sin 2 (1 + 2 cos 4)   

cos 2(1 + 2 cos 4) 

 

= sin 2 

 cos 2 

 

= tan 2 

04. sin 2   +  2.sin 4   + sin 6   

  sin  + 2.sin 3 + sin 5  

        = cos   + sin   . cot 3 

LHS  

= sin 6   +  sin 2   +  2.sin 4  

 sin 5  +   sin     +  2.sin 3 

 

2 sin   6 +2 .cos 6  2 + 2.sin 4 

=     2       2 

2 sin    5  +  . cos   5    + 2.sin 3 

    2             2 

 

= 2 sin 4 . cos 2 + 2.sin 4 

 2 sin 3 . cos 2 + 2.sin 3 

 

= 2 sin 4 . (cos 2 + 1) 

 2 sin 3 . (cos 2 + 1) 

= sin 4 

 sin  3 

 

= sin (3  + )  

  sin 3 

 

= sin 3  . cos  + cos 3  . sin  

  sin 3     sin 3 

 

= cos     + sin  . cot 3 

 

 

05. sin 3   +  2.sin 5   + sin 7   

  sin  + 2.sin 3 + sin 5  

       = cos 2   + sin 2 . cot 3 

LHS  

= sin 7   +  sin 3   +  2.sin 5  

 sin 5  +   sin     +  2.sin 3 

 

2 sin   7 +3 .cos 7  3 + 2.sin 5 

=     2       2 

2 sin    5  +  . cos   5    + 2.sin 3 

    2             2 
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= 2 sin 5 . cos 2 + 2.sin 5 

 2 sin 3 . cos 2 + 2.sin 3 

 

= 2 sin 5 . (cos 2 + 1) 

 2 sin 3 . (cos 2 + 1) 

 

= sin 5 

 sin  3 

 

= sin (3  + 2)  

  sin 3 

 

= sin 3  . cos 2 + cos 3  . sin 2 

  sin 3     sin 3 

 

= cos 2    + sin 2  . cot 3      

 

06 . cos 3A     2.cos 5A  + cos 7A  

  cos A        2.cos 3A + cos 5A  

      = cos 2A    sin 2A . tan 3A 

LHS  

= cos 7A  + cos 3A     2.cos 5A 

 cos 5A +  cos A    2.cos 3A 

 

2 cos 7A +3A .cos 7A   3A   2.cos 5A 

=     2       2 

2 cos  5A + A . cos   5A   A   2.cos 3A 

     2             2 

 

= 2 cos 5A . cos 2A     2.cos 5A 

 2 cos 3A . cos 2A     2.cos 3A 

 

= 2 cos 5A . (cos 2A   1) 

 2 cos 3A . (cos 2A   1) 

 

= cos 5A 

 cos 3A 

 

= cos (3A + 2A)  

  cos 3A 

= cos 3A . cos 2A   sin 3A . sin 2A 

   cos 3A     cos 3A 

 

= cos 2A     sin 2A . tan 3A  

 

 

07. sin 5x   2 sin 3x + sin x    

   cos 5x   cos x   

       = cosec 2x –  cot 2x  

LHS  

 = sin 5x   2 sin 3x + sin x  

   cos 5x   cos x 

  

= sin 5x + sin x   2 sin 3x  

   cos 5x   cos x 

 

  2 sin  5x + x  cos  5x   x   2 sin 3x 

 =    2    2 

      2 sin 5x + x  . sin  5x x  

           2    2 

 

 = 2 sin 3x . cos 2x  2 sin 3x  

     2 sin 3x . sin 2x   

 

 = 2 sin 3x  cos 2x   1  

    2 sin 3x . sin 2x  

 

 = cos 2x –  1  

    sin 2x  

 

 = 1 –  cos 2x  

     sin 2x 

 

 =    1   cos 2x  

  sin 2x  sin 2x 

 

 = cosec 2x –  cot 2x   
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01. sin A  +  sin 2A +  sin 3A + sin 4A   = cot A  

  cos A + cos 2A   cos 3A   cos 4A  

 

LHS  = sin 3A +   sin A + sin 4A + sin 2A 

   Cos A   cos 3A + cos 2A   cos 4A   

 

2 sin   3A + A .cos  3A   A + 2 sin   4A + 2A .  cos  4A   2A 

=      2         2        2       2  

  2 sin   A + 3A . sin   A   3A   2 sin  2A + 4A . s in  2A 4A  

          2           2       2         2    

 

  =  2.sin 2A . cos A  + 2.sin 3A . cos A  

     2.sin 2A . s in (A)   2.sin 3A . s in (A) 

 

  =  2.sin 2A . cos A + 2.sin 3A . cos A 

    2.sin 2A . s in A  + 2sin 3A . s in A 

 

  =  2.cos A (s in 2A + s in 3A)  

    2.sin A (s in 2A + s in 3A)  

 

  =  cos A    =  cot A   = RHS 

    sin A 

02. sin x     sin 3x  +  sin 5x     sin 7x   = cot 2x  

  cos x    cos 3x     cos 5x + cos 7x  

 

LHS  = sin 5x   +   sin x    sin 7x  +  sin 3x 

   cos x   cos 5x + cos 7x   cos 3x   

 

2 sin   5x + x .cos  5x   x    2 sin    7x + 3x .  cos   7x  3x 

=      2         2        2       2  

  2 sin   x + 5x . sin   x  5x   2 sin   7x + 3x . sin   7x  3x  

          2           2       2         2    

 

  =  2.sin 3x . cos 2x    2.sin 5x . cos 2x  

     2.sin 3x . sin (2x)   2.sin 5x . sin 2x 

 

  =  2. sin 3x . cos 2x   2.sin 5x . cos 2x 

    2. sin 3x . sin 2x    2sin 5x . sin 2x 

 

  =  2.cos 2x (s in 3x  sin 5x)        

    2.sin 2x (s in 3x  sin 5x)          

 

  =  cos 2x  =  cot 2x   = RHS 

    sin 2x  
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03. sin x     sin 5x  +  sin 9x     sin 13x   = cot 4x  

  cos x    cos 5x     cos 9x + cos 13x  

 

LHS  = sin 9x   +   sin x    sin 13x  + sin 5x 

   cos x   cos 9x + cos 13x    cos 5x   

 

2 sin   9x + x .cos  9x   x    2 sin    13x + 5x .  cos  13x   5x 

=      2         2         2        2  

  2 sin   x + 9x . sin   x  9x   2 sin   13x + 5x . sin   13x   5x  

          2           2         2         2    

 

  =  2.sin 5x . cos 4x    2.sin 9x . cos 4x  

     2.sin 5x . sin (4x)   2.sin 9x . sin 4x 

 

  =  2. sin 5x . cos 4x   2.sin 9x . cos 4x 

    2. sin 5x . sin 4x    2sin 9x . sin 4x 

 

  =  2.cos 4x (s in 5x  sin 9x)  

    2.sin 4x (s in 5x  sin 9x)  

 

  =  cos 4x        

    sin 4x 

 

  =  cot 4x   = RHS 

 

04. i f  sin 2x + sin 6x  = cos 2x + cos 6x  , Show : ei ther  tan 4x = 1 OR  cos 2x = 0  

 

  sin 6x  + sin 2x  = cos 6x  + cos 2x 

 

  2.sin 6x + 2x  . cos 6x  2x  = 2.cos  6x + 2x  . cos 6x  2x    

        2      2         2      2  

 

  2.sin 4x . cos 2x  = 2.cos 4x . cos 2x  

 

  sin 4x . cos 2x   = cos 4x . cos 2x  

 

  sin 4x . cos 2x     cos 4x . cos 2x  = 0  

 

  cos 2x ( s in 4x  cos 4x ) = 0  

 

  cos 2x = 0   OR   sin 4x   cos 4x  = 0  

    … PROVED      sin 4x  = cos 4x  

            sin 4x  = 1 

            cos 4x   

            tan 4x = 1 …..  PROVED  
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05. i f  sin A + sin 2A + sin 3A  = cos A + cos 2A + cos 3A  ,  

Show : ei ther  tan 2A = 1 OR  cos A  = 1 2  

 

  sin 3A  + sin A  +  sin 2A  = cos 3A  + cos A  +  cos 2A 

 

  2.sin 3A + A  . cos  3A   A  + sin 2A = 2.cos  3A + A  . cos 3A   A + cos 2A    

        2       2           2      2  

 

  2.sin 2A . cos A + sin 2A  = 2.cos 2A . cos A  + cos 2A  

 

  sin 2A. (2cos A  +  1)   = cos 2A . (2 cos A + 1)    

 

  sin 2A. (2cos A  +  1)   cos 2A . (2 cos A + 1)  = 0   

 

  (2 cos A  + 1) (s in 2A   cos 2A)   = 0  

 

  2cos A + 1   = 0   OR   sin 2A   cos 2A  = 0  

  2,cos A = 1        sin 2A = cos 2A  

  cos A  = 1 2       sin 2A  = 1 

              cos 4A   

              tan 2A  = 1 …..  PROVED  

 

06. sin 10o + sin 50o  –  sin 80o  + sin 140o = 2 . sin 25o  

  LHS =  

   sin 50o + sin 10o  + sin 140o    sin 80o 

   

= 2 sin 50 + 10 . cos 50 –  10  + 2cos 140 + 80 . sin 140 –  80  

    2      2        2     2 

 

= 2 sin 30 . cos 20  + 2cos 110 . sin 30  

 

  = 2 sin 30  cos 110 + cos 20  

 

  = 2 . 1 2cos 110 + 20  . cos 110 –  20   

    2     2          2 

   

  = 2cos 65 . cos 45     

 

  = 2  1 cos 65  

      2  

 

  = 2 sin 25  = RHS  
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07. cos 40o + cos 50o + cos 70o  + cos 80o = cos 20o + cos 10o 

  LHS =  

   cos 40o + cos 50o + cos 70o  + cos 80o 

 

  = cos 80o + cos 40o + cos 70o  + cos 50o 

   

= 2 cos 80 + 40 . cos 80 –  40  +2cos  70 + 50 . cos 70 –  50  

     2       2      2     2 

 

= 2cos 60 . cos 20 + 2cos60 . cos 10  

 

= 2cos 60 .  cos 20 + cos 10 

 

= 2 1 cos 20 + cos 10 

  2 

 

= cos 20 + cos 10  

  

 

01. sin 3A . cos 4A     sin A . cos 2A   = tan 2A  

  sin A  .  sin 4A  + cos A . cos 6A 

 

LHS  = 2. cos 4A . sin 3A     2. cos 2A  . s in A      

   2. sin 4A . s in A      + 2. cos 6A . cos A  

 

  = sin (4A + 3A)    sin (4A   3A)    sin (2A + A)        sin(2A –  A)  

   cos (4A   A)    cos (4A + A) + cos (6A + A)   +  cos (6A –  A)  

 

  = sin 7A    sin A    sin 3A   sin A  

   cos 3A   cos 5A + cos 7A + cos 5A  

 

  = sin 7A    sin A    sin 3A + sin A  

   cos 3A   cos 5A + cos 7A + cos 5A  

 

  = sin  7A   sin 3A           

   cos 7A + cos 3A 

 

2 cos   7A + 3A .s in   7A   3A  

  =        2         2 

2 cos  7A + 3A . cos  7A   3A  

          2               2 

 

  = 2.cos 5A . s in 2A   =  sin 2A  = tan 2A 

   2.cos 5A . cos 2A    cos 2A 
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02. sin 8 .cos    sin 6 .cos 3  = cot 5  

  cos 2 .cos    cos 3 .cos 4   

 

LHS  = 2.sin 8 .cos    2.sin 6 .cos 3   

   2.cos 2 .cos     2.cos 4 .cos 3   

 

  = sin (8  + )  + sin (8   )    sin (6  + 3)  + sin (6    3) 

   cos (2  + ) + cos (2    )   cos (4  + 3) + cos (4    3) 

 

  = sin 9  + sin 7    sin 9  + sin 3 

   cos 3 + cos     cos 7 + cos  

 

  = sin 9  + sin 7    sin 9    sin 3 

   cos 3 + cos     cos 7   cos  

   

= sin 7    sin 3 

   cos 3   cos 7 

 

2 cos    7  + 3 .s in    7   3  

  =         2         2 

  2 sin     3 + 7 . sin   3   7  

               2          2 

     

  =   2.cos 5  . sin 2 

  2.sin 5 . sin(2)  

 

=  2.cos 5 . sin 2  =  cos 5  = cot 5 

2. sin 5  . sin 2    sin 5 

 

 

03. sin 3 .cos 5   sin  . cos 7  = tan 2  

   sin  . sin 7   cos 3 .cos 5   

 

LHS  = 2.cos 5 .s in 3   2.cos 7 . sin    

   2.sin 7 . sin    +    2.cos 5 .cos 3   

 

  = sin (5  + 3)   sin (5   3)   sin (7  + )    sin (7   ) 

   cos (7   )    cos (7  + ) + cos (5  + 3) + cos (5    3) 

 

  = sin 8    sin 2    sin 8    sin 6 

   cos 6   cos 8 + cos 8 + cos 2 

 

  = sin 8    sin 2    sin 8  + sin 6 

   cos 6   cos 8 + cos 8 + cos 2 

  

= sin 6    sin 2 

   cos 6 + cos 2 
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2 cos    6  + 2 .s in    6   2  

  =         2         2 

 2 cos    6  + 2 . cos   6   2  

               2          2 

 

= 2.cos 4 . sin 2      

2.cos 4 . cos 2     

 

  =  sin 2 

    cos 2 

 

=  cot 2 

 

04. cos 3A . s in 9A     sin A . cos 5A   = tan 8A  

  cos A . cos 5A   sin 3A . sin 9A 

 

LHS  = 2. sin 9A . cos 3A     2. cos 5A  . s in A      

   2. cos 5A . cos A     2. sin 9A . s in 3A  

 

  = sin (9A + 3A)  + sin (9A   3A)    sin (5A + A)        sin(5A –  A)  

   cos (5A + A) + cos (5A   A)    cos (9A   3A)    cos (9A + 3A)  

 

  = sin 12A +  sin 6A   sin 6A   sin 4A  

   cos 6A + cos 4A   cos 6A   cos 12A  

 

  = sin 12A +  sin 6A   sin 6A + sin 4A  

   cos 6A + cos 4A   cos 6A + cos 12A  

 

  = sin  12A + sin 4A           

   cos 12A + cos 4A 

 

2 sin    12A + 4A .cos  12A   4A  

  =         2           2 

2 cos  12A + 4A . cos  12A   4A  

            2                2 

 

  = 2.sin 8A . cos 4A    

   2.cos 8A . cos 4A   

 

  = sin 8A   =  tan 8A   = RHS  

   cos 8A 
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01. cos2x  + cos2(x + 120)  + cos2(x –  120)  = 3 2 

 

  We Prove  : 2cos2x  + 2cos2(x + 120)  + 2cos2(x –  120)   =  3 

 

  LHS  = 2cos2x  + 2cos2(x + 120)  + 2cos2(x –  120)    

 

    = 1 + cos 2x + 1 + cos (2x + 240) + 1  + cos (2x –  240)  

 

    = 3 + cos 2x + cos (2x + 240)  + cos (2x –  240)  

 

    = 3 + cos 2x + 2 . cos  2x + 240 + 2x –  240  . cos  2x + 240 –  2x + 240 

2  2 

= 3 + cos 2x + 2 . cos 2x . cos 240  

 

= 3 + cos 2x + 2 . cos 2x . 1 

 2  

= 3 + cos 2x   cos 2x 

 

= 3 

 

02. sin2 + sin2(120 + ) + sin2(120  ) = 3 2 

 

  We Prove :  2 . sin2 + 2 . sin2(120 + ) + 2 . sin2(120   ) = 3 

 

  LHS  = 2. sin2  + 2 . sin2(120 + )  + 2 . sin2(120   )    

 

    = 1  cos 2 + 1  cos (240 + 2) + 1    cos (240  2)  

 

    = 3   cos 2   cos (240 + 2)    cos (240  2)  

 

    = 3   cos 2   cos (240 + 2)  + cos (240  2)  

 

    = 3   cos 2   2 . cos  240 + 2 + 240  2 . cos  240 + 2 –  240 + 2 

3  2 

 

= 3   cos 2   2 . cos 240 . cos 2  

 

= 3   cos 2   2 . 1 . cos 2 

  2  

 

= 3   cos 2 + cos 2 

 

= 3                      Compiled By Ashish Sir @ JKSC 

1 + cos 2 = 2cos2 

1  cos 2 = 2sin2 




