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1963 5. cos 7  - cos 7
2  + cos 7

3  = 2
1    ( 10. 13.) 

  sin cos tan 

sin cos 
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   S(t) = A sin( t + )   ( 2.9) 
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1.  ABC  B  

 

 

 

 

 

 

1.1

1.1  sin A  = 
 A

  = AC
BC   

     cos A  = 
 A

  = AC
AB   

     tan A  = 
 A

 A
  = AB

BC  

     sec A = Acos
1 , cosec A = Asin

1 , cot A = Atan
1  



1.  2

 

 

 

 

 

1.2 

 sin 45  = 
2

1 ,    cos 45  = 
2

1 ,    tan 45  = 1 

 cosec 45  = 2 ,   sec 45  = 2 ,    cot 45  = 1 

 sin 60  = 2
3

,    cos 60  = 2
1

,    tan 60  = 3  

 cosec 60  = 
3

2 ,   sec 60  = 2,     cot 60  = 
3

1
 

 sin 30  = 2
1 ,     cos 30  = 2

3
,    tan 30  = 

3
1

 

 cossec 30  = 2,    sec 30  = 
3

2 ,    cot 30  = 3  

2.   (0, 0)   1 

 

 

 

 

 

1.3 

 {(x, y)  2x  + 2y  = 1} 

   AP  (1, 0)  P  (x, y)  

 sin, cos  sin  = y  cos  = x 

         = 180  

 c  s  x  y  cos  = x  sin  = y  

1.2   (x, y)    

     (sine)  ( , y)  

      (cosine)  ( , x) 

 

 sin 4  = 
2

1 ,    cos 4  = 
2

1 ,   tan 4  = 1 

 sin 3  = 2
3

,    cos 3  = 2
1

,    tan 3  = 3  



1. 3

  P(x, y)     

 sin 4  = sin(2  + 4 ) = sin(4  + 4 ) = sin(- 4
7 ) 

 cos 4  = cos(2  + 4 ) = cos(4  + 4 ) = cos(- 4
7 ) 

 sin  cos  1 - 1 

 (x, y)  1  (0, 0)  

 -1  x  1, -1  y  1  -1  sin   1  -1  cos   1 

 

sin (- , ) [-1, 1] 

cos (- , ) [-1, 1] 

tan (- , ) - {   cos  = 0} (- , ) 

cosec (- , ) - {   sin  = 0} (- , -1]  [1, ) 

sec (- , ) - {   cos  = 0} (- , -1]  [1, ) 

cot (- , ) - {   sin  = 0} (- , ) 

 sin, cos, tan   

 

 

 

 

1.4 

 sin 3
5  = - 2

1 , cos 4
3  = -

2
1  

 2x  + 2y  = 1  

 

   2cos  + 2sin  = 1 

   1 + 2tan  = 2sec  

   2cot  + 1 = 2eccos  

3.    X   Y 

 0 
2

  
2

3  2  

sin  0 1 0 -1 0 

cos  1 0 -1 0 1 

tan  0  0  0 



1.  4

4.  30  ( 6 ), 60  (
3

), 45  (
4

) 

 45 , 
4

 30 , 
6

 60 , 
3

 

sin  
2

1  
2
1  

2
3

 

cos  
2

1  
2
3

 2
1  

tan  1 
3

1  3  

5.   

 

 

 

1.5 

(x, y)    (x, -y)  -  

 sin(- ) = -y  sin , = y  sin(- ) = -sin  

  cos(- ) = cos  

     tan(- ) = -tan   

6.  sin, cos, tan  n     2
1n2     n  

 

 

 

 

 

 

        1.6.1      1.6.2 

 1.6.1  sin(  + ) = -y = -sin   cos(  + ) = -x = -cos  

      sin(2  - ) = -y = -sin   cos(2  - ) = x = cos  

 1.6.2  sin( 2  + ) = x = cos    cos( 2  + ) = -y = -cos  

      sin( 2
3  - ) = -x = -cos   cos(

2
3  - ) = -y = -sin  

 6.1   sin(n   ), sin( 2
1n2   )    

 6.1.1 sin(n   )  sin 

   sin( 2
1n2   )  cos 

 6.1.2  n     sin  ( 1Q , 2Q )  sin(n   ) = sin  

    n     sin  ( 3Q , 4Q )  sin(n   ) = -sin  
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    2
1n2     sin  ( 1Q , 2Q )  sin( 2

1n2   ) = cos  

    2
1n2     sin  ( 3Q , 4Q )  sin( 2

1n2   ) = -cos  

  sin(  - ) = sin    sin(  + ) = -sin    sin( 2  - ) = cos  

     sin(4  + ) = sin    sin(
2

3  + ) = -cos   sin(
2

3  - ) = -cos  

     sin(7  + ) = -sin   sin(
2

5  - ) = cos   sin( 2
7  + ) = -cos  

cosec   cosec(7  + ) = -cosec , cosec(
2

5  - ) = sec   

 6.2  cos(n   ), cos( 2
1n2   )    

 6.2.1 cos(n   )  cos 

   cos( 2
1n2   )  sin 

 6.2.2  n     cos  ( 1Q , 4Q )  cos(n   ) = cos  

    n     cos  ( 2Q , 3Q )  cos(n   ) = -cos  

    2
1n2     cos  ( 1Q , 4Q )  cos( 2

1n2   ) = sin  

    2
1n2     cos  ( 2Q , 3Q )  cos( 2

1n2   ) = -sin  

  cos(  - ) = -cos   cos(  + ) = -cos   cos( 2  - ) = sin  

     cos(4  + ) = cos   cos(
2

3  + ) = sin   cos(
2

3  - ) = -sin  

sec   sec(4  + ) = sec , sec(
2

3  + ) = cosec   

 6.3  tan(n   ), tan( 2
1n2   )    

 6.3.1 tan(n   )  tan 

   tan( 2
1n2   )  cot 

 6.3.2  n     tan  ( 1Q , 3Q )  tan(n   ) = tan  

    n     tan  ( 2Q , 4Q )  tan(n   ) = -tan  

    2
1n2     tan  ( 1Q , 3Q )  tan( 2

1n2   ) = cot  

    2
1n2     tan  ( 2Q , 4Q )  tan( 2

1n2   ) = -cot  

    tan(  - ) = -tan    tan(  + ) = tan    tan( 2  - ) = cot  

       tan(4  + ) = tan    tan(
2

3  + ) = -cot   tan(
2

3  - ) = cot  

cot   cot(4  + ) = cot , cot(
2

3  + ) = -tan   
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7.   

 

 

 

 

 

 

      1.7.1    1.7.2 1.7.3 

 1.7.1       sin  = sin      = n  + (-1) n
 

 1.7.2       cos  = cos      = 2n     

 1.7.3      tan  = tan      = n  +   

 n  

     sin(2n  + ) = sin     

                cos(2n  + ) = cos     

                tan(2n  + ) = tan      

8.   

8.1  y = sin x 

 

 

 

 

1.8 

 sin  

 1.  sin  (- , ) 

 2.  sin   [-1, 1]  -1  sin x  1 

 3. sin  1 - 1  (- , ) 

 4. sin  1 - 1  [- 2 , 2 ]  

 5. sin   [- 2 , 2 ] 

8.2   y = cos x 

 

 

 

 

1.9 
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 cos  

 1.  cos  (- , ) 

 2.  cos   [-1, 1]  -1  cos x  1 

 3. cos  1 - 1  (- , ) 

 4. cos  1 - 1  [0, ] 

 5. cos   [0, ] 

8.3  y = tan x 

 

 

 

 

 

 

1.10 

 tan x  

 1.  tan  tanD  = {x  x  R, x  n  + 2 , n  I} 

 2.  tan  (- , ) 

 3. tan  1 - 1  tanD  

 4. tan  1 - 1  (- 2 , 2 ) 

 5. tan   (- 2 , 2 ) 

8.4  y = sec x 

 

 

 

 

 

 

1.11 

 y = sec x 

 1.  sec  secD  = {x  x  R, x  n  + 2 , n  I} 

 2.  sec  (- , -1]  [1, ) 

 3. sec  1 - 1  secD  

 4. sec  1 - 1  [0, 2 )  ( 2 , ] 
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8.5  y = cosec x 

 

 

 

 

 

 

1.12 

 y = cosec x 

 1.  cosec  cosecD  = {x  x  R, x  n , n  I} 

 2.  cosec  (- , -1]  [1, ) 

 3. cosec  1 - 1  cosecD  

 4. cosec  1 - 1  [- 2 , 0)  (0, 
2

] 

8.6  y = cot x 

 

 

 

 

 

 

1.13 

 y = cot x  

 1.  cot  cotD  = {x  x  R, x  n , n  I} 

 2.  cot  (- , ) 

 3. cot  1 - 1  cotD  

 4. cot  1 - 1  (0, ) 

 5. cot   (0, ) 
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1. 
 

1.  sin 120 , cos 135 , tan 150 , cos 225 , cot 300 , cosec 270 , sec 315 , tan 240 ,  

 sin 135 , cos 210 , tan 315    

2.  sin(-750 ), cos(-405 ), cot(-300 ) 

3.   = 75   4sin23sin
4cos23cos

 

4.   = 150   3sin22sin
2cos3cos2

 

5.   = 30   4tan2sec
4sec2tan

 

6.   = 60   3tan4sec
3sec4tan

 

7.   = 75   3eccos4cot
6eccos3cot

 

8.  sin 36  53  = 0.6  cos 36  53  = 0.8 

 8.1    [0 , 360 )  sin  = -0.6  cos  = 0.8 

 8.2    [0 , 360 )  sin  = 0.6  cos  = -0.8 

9.  sin A = 
25
7   cos A = -

25
24  

  sin(180  + A), cos(180  - A), tan(180  + A), tan(90  + A), sin(360  - A) 

  cos(360  + A) 

10.  sin  = 5
4   90     180   cos , tan  

11.  1cossin2
1sin2 2

 = cossin
cossin  

12.  sin  (1 - tan ) + cos  (cot  - 1) = cosec  - sec  

13.  sin 480 , cos 3000 , tan 1050 , cosec(-1230 ), sec 960   cot(-765 ) 

14.  sin 600  tan(-690 ) + sec 840  cot(-945 ) 

15.  cos 24  + cos 55  + cos 204  + cos 125  + cos 300  

16.  sin  = 5
3   90     180   

  taneccos
cotcos  

17.  cos  = - 13
5

  180     270   

  taneccos
sin)cot(sin

 

18.  tan  = - 7
24

  270     360   

  sececcos
sececcos  
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19.  

 

 

 

 

 MÔP  = 30 , OP = QP = 1, QP  60   OX  PQ  OM  R  

 QM  OX  QM = sin 30  + sin 60   OM = cos 30  + cos 60  

20.  

 

 

 

 

  QM  OX, MR̂Q  =   P  QR  OP = QP = 1  RÔP  =  

  QM = sin  + sin   OM = cos  + cos  

21.  

 

 

 

 

 

  QM  OX, MR̂Q  =   P  QR  OP = QP = 1  RÔP  =  

    sin  + sin  = 2 sin 2  cos 2   

      cos  + cos  = 2 cos 2  cos 2  

22.  sin 22  30 , cos 22  30 , tan 22  30   

23.  x, y  [0, 2 ]  sin(x + y) = 2
1 , sin(x - y) = -

2
1   x  y 

24.   24.1 2tan  - 2sin  = 2
4

cos
sin  

     24.2 tan  sin  + cos  = sec  

     24.3 cos1
sin  + sin

cos1  = 2 cosec A 

25.   25.1  sin  = 2
1  

             25.2  cos  = - 2
3

 

             25.3  tan  = 3  
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26.     

  26.1  sin  = 
2

1    26.2  cosec  = 2   26.3  cos  = -
2

1   

  26.4  tan  = -1    26.5  sec  = 2  

27.  2sin 1  + 2sin 2  + ... + 2sin 89   2cos 1  + 2cos 2  + ... + 2cos 89  

28.  

  28.1  3 2cos  = 2sin  

  28.2  cos 3  = cos 5   

29.   ABC  Bsin
Asin  = 2   Btan

Atan  = 3   A, B 

30.  ABC  CÂB  = 30 , CB̂A  = 120   AB = 12  

  CD  AB  D  CD 

31.  tan A + sin A = m, tan A - sin A = n 

  2m  - 2n  = 4 mn  

32.  

  32.1  sin  = cos   

  32.2  4 2cos  + 2( 3  - 1) cos  - 3  = 0  

  32.3  tan  = cot  

33.  - 2   x  2   x  2 + cos 3x  

34.  sin 1  + sin 2  + ... + sin 360   

35.  2sin 1  + 2sin 2  + ... + 2sin 180  

36.  (1 + sin x)(1 + sin y)(1 + sin z) = cos x cos y cos z 

  (1 - sin x)(1 - sin y)(1 - sin z) = cos x cos y cos z 

37.  (1 + cos x)(1 + cos y)(1 + cos z) = (1 - cos x)(1 - cos y)(1 - cos z) 

  (1 + cos x)(1 + cos y)(1 + cos z) = sin x sin y sin z 

38.  k(cot A - tan A) sin A cos A = 1 - 2 2sin A  k 

39.  0  x  2     39.1  {x   sin x  +  cos x  = 1}  

               39.2  {x   sin x  +  cos x   1}  

               39.3  {x   sin x  +  cos x   1} 

40.  15cos75cos
15sin75sin   

41.  2tan (x + y) + 2cot (x + y) = 1 + 2x - 2x   0  x  2 , 0  y  2  

42.  tan  = cos   sin   
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43.  A, B, C  (0, 2 )  cos A = tan B, cos B = tan C, cos C = tan A 

  sin A = sin B = sin C   sin A 

44.  A = 30   A4cosA2cos43
A4cosA2cos43  

45.   = 3   6cos8cos
6sin8sin  

46.  Bsin
Asin  + Asin

Bsin  = BsinAsin
)BsinA(sin 2

 + 2 

47.  2sin A 2cos B - 2cos A 2sin B = 2sin A - 2sin B 

48.  (cot  + cosec ) 2  = cos1
cos1  

49.  2tan x = xsin1
xcos1   0  x  2   

50.  sin 5  = cos   0    2    

51.  a, b, c  8 4sin  = a cos 4  + b cos 2  + c 

52.  sin x + cos x = 4
1   sin x cos x 

53.  2cos 4  + 2sin 4  + 2sin 6  + 2cos 6
11  

54.  cos 10  = m  ooo
ooo

80tan)10cos(260cot
280tan190sin170cos  

55.  sin  + cos   0  0    2  

56.  2eccos  + 2cot  = 2
7   0    2   sin   

57.  0    2   sin  = 5
4   sec  + cosec   

58.  

2
Acos2

Asin2
Atan

1)2
Acos2

A(sin 2
 = 2 2cot 2

A  

59.  cot  = 3  sin   0  cos   

60.  sin A = a1
a1   0  A  90   cot A  

61.  2sec x + 2tan x = 2
7     x  

2
3   cos x  

62.  3 cos 2  + 1 

63.  1 + 2 sin  = 3 cosec   0    2     

64.  sin x  cos x  0  x  2   

65.  -   x  - 2   tan x = 7  xcos6xsin2
xcos4xsin2   
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1. 

1. sin 120  = sin(180  - 60 ) = sin 60  = 
2
3

 

cos 135  = cos(180  - 45 ) = -cos 45  = -
2

1 ,  tan 150  = tan(180  - 30 ) = -tan 30  = -
3

1  

cos 225  = cos(180  + 45 ) = -cos 45  = -
2

1  

cot 300  = o300tan
1

 = 
)60360tan(

1
oo  = o60tan

1
 = -

3
1

 

cosec 270  = o270sin
1

 = 
)90180sin(

1
oo  = o90sin

1
 = -1 

sec 315  = o315cos
1

 = 
)45360cos(

1
oo  = o45cos

1
 = 2  

tan 240  = tan(180  + 60 ) = tan 60  = 3 ,   sin 135  = sin(180  - 45 ) = sin 45  = 
2

1  

cos 210  = cos(180  + 30 ) = -cos 30  = -
2
3

,  tan 315  = tan(360  - 45 ) = -tan 45  = -1  

2. cos(-405 ) = cos 405  = cos(360  + 45 ) = cos 45  = 
2

1  

sin(-750 ) = -sin 750  = -sin(2(360 ) + 30 ) = -sin 30  = - 2
1  

cot(-300 ) = 
)300tan(

1
o  = - o300tan

1  = -
)60360tan(

1
oo  = - o60tan

1  = 
3

1       

3  cos 3  = cos 3(75 ) = cos 225  = cos(180  + 45 ) = -cos 45  = -
2

1  

cos 4  = cos 4(75 ) = cos 300  = cos(360  - 60 ) = cos 60  = 2
1  

sin 3  = sin 3(75 ) = sin 225  = sin(180  + 45 ) = -sin 45  = -
2

1  

sin 4  = sin 4(75 ) = sin 300  = sin(360  - 60 ) = -sin 60  = -
2
3

 

  4sin23sin
4cos23cos  = 

)2
3(2

2
1

)2
1(2

2
1

 = 

2
61

2
21

 = 
61
21

         

4.  cos 2  = cos 2(150 ) = cos 300  = cos(360  - 60 ) = cos 60  = 2
1  

cos 3  = cos 3(150 ) = cos 450  = cos(360  + 90 ) = cos 90  = 0 

sin 2  = sin 2(150 ) = sin 300  = sin(360  - 60 ) = -sin 60  = -
2
3

 

sin 3  = sin 3(150 ) = sin 450  = sin(360  + 90 ) = sin 90  = 1 

 3sin22sin
2cos3cos2  = 

)1(22
3

2
1)0(2

 = 

2
34

2
1

 = -
34

1
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5. tan 2  = tan 2(30 ) = tan 60  = 3  

tan 4  = tan 4(30 ) = tan 120  = tan(180  - 60 ) = -tan 60  = - 3  

sec 2  = sec 2(30 ) = sec 60  = 2 

sec 4  = sec 4(30 ) = sec 120  = sec(180  - 60 ) = -sec 60  = -2 

 4tan2sec
4sec2tan

 = 
)3(2
)2(3
 = -1                 

6. tan 3  = tan 3(60 ) = tan 180  = 0 

tan 4  = tan 4(60 ) = tan 240  = tan(180  + 60 ) = tan 60  = 3  

sec 3  = sec 3(60 ) = sec 180  = -1 

sec 4  = sec 4(60 ) = sec 240  = sec(180  + 60 ) = -sec 60  = -2 

 3tan4sec
3sec4tan  = 02

)1(3
 = - 2

31
               

7. cot 3  = cot 3(75 ) = cot 225  = cot(180  + 45 ) = cot 45  = 1 

cot 4  = cot 4(75 ) = cot 300  = cot(360  - 60 ) = -cot 60  = 
3

1  

cosec 3  = cosec 3(75 ) = cosec 225  = cosec(180  + 45 ) = -cosec 45  = - 2  

cosec 6  = cosec 6(75 ) = cosec 450  = cosec(360  + 90 ) = cosec 90  = 1 

 3eccos4cot
6eccos3cot  = 

)2(
3

1
11  = 0                

8. 8.1   -0.6 = -sin 36  53  = sin(-36  53 ) = sin(360  - 36  53 ) = sin 323  7  

        0.8 = cos 36  53   = cos(360 - 36  53 )  = cos 323  7  

  = 323  7  

8.2   -0.8 = -cos 36  53  = cos(180  - 36  53 )  = cos 143  7  

    0.6 = sin 36  53   = sin(180  - 36  53 )  = sin 143  7  

  = 143  7                        

9. sin(180  + A) = -sin A = - 25
7    cos(180  - A) = -cos A = -(- 25

24 ) = 25
24  

    tan(180  + A) = tan A = Acos
Asin

 = - 24
7  tan(90  + A)  = -cot A = - Atan

1
 = 7

24  

    sin(360  - A) = -sin A = - 25
7    cos(360  + A) = cos A = - 25

24     

10.  2cos  = 1 - 2sin  = 1 - 25
16  = 25

9   cos  =  5
3  

 tan  = Acos
Asin

 =  3
4

                    

11. cossin
cossin  = cossin

cossin
cossin
cossin    = 22

22

coscossin2sin
cossin   

         = 
)cos(sincossin2

)sin1(sin
22

22
  = 1cossin2

1sin2 2
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12. sin  (1 - tan ) + cos  (cot  - 1) = sin  (1 - cos
sin

) + cos  ( sin
cos

 - 1) 

 = cos
sin

(cos  - sin ) + sin
cos

(cos  - sin )   = (cos  - sin )( cos
sin

 + sin
cos

) 

 = (cos  - sin )( cossin
cossin 22

)  

 = (cos  - sin )( cossin
1 ) = cosec  - sec                

13. sin 480  = sin(360  + 120 ) = sin 120  = sin(180  - 60 ) = sin 60  = 2
3

 

  cos 3000  = cos(9(360 ) - 240 ) = cos 240  = cos(180  + 60 ) = -cos 60  = - 2
1  

  tan 1050  = tan(3(360 ) - 30 ) = -tan 30  = -
3

1  

cosec(-1230 )  = -cosec 1230  = -cosec(3(360 ) + 150 ) = -cosec 150   

     = -cosec(180  - 30 ) = -cosec 30  = -2 

   sec 960   = sec(2(360 ) + 240 ) = sec 240  = sec(180  + 60 ) = -sec 60  = -2 

    cot(-765 ) = -cot 765  = -cot(2(360 ) + 45 ) = -cot 45  = -1         

14. tan(-690 ) = -tan 690  = -tan(2(360 ) - 30 ) = -(-tan 30 ) = 
3

1  

   sin 600  = sin(2(360 ) - 120 ) = -sin 120  = -sin(180  - 60 ) = -sin 60  = -
2
3

 

   sec 840  = sec(3(360 ) + 120 ) = sec 120  = sec(180  - 60 ) = -sec 60  = -2 

cot(-945 )  = -cot 945  = -cot(3(360 ) - 135 ) = -(-cot 135 ) = cot 135   

    = cot(180  - 45 ) = -cot 45  = -1 

 sin 600  tan(-690 ) + sec 840  cot(-945 ) = (-
2
3

)(
3

1 ) + (-2)(-1) = 2
3    

15. cos 204  = cos(180  + 24 ) = -cos 24  

     cos 125  = cos(180  - 55 ) = -cos 55  

 cos 24  + cos 55  + cos 204  + cos 125  + cos 300  

      = cos 24  + cos 55  + (-cos 24 ) + (-cos 55 ) + cos 300  

      = cos 300  = cos(360  - 60 )  = cos 60   = 2
1        

16.
 

 

1.14
 sin  = 5

3   2       cos  = - 5
4 , tan  = - 4

3 , cot  = - 3
4 , cosec  = 3

5  

 taneccos
cotcos

 = 
)4

3(3
5

)3
4()5

4(
 = 

12
920

15
2012

 = )11)(15(
)12)(8(

 = 55
32          
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17.  
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 cos  = -
13
5   180     270   

 sin  = -
13
12 , cot  = 

12
5 , cosec  = -

12
13 , tan  = 

5
12  

 taneccos
sin)cot(sin

= 

5
12

12
13

)13
12)(12

5
13
12(

 = (-
13
12 )

)12)(5(
14465

)12)(13(
65144

 = (-
13
12 ) )79)(13(

)5)(79(
 = 169

60   

18.  
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 tan  = - 7
24   270     360   

 cosec  = - 24
25 , sec  = 7

25  

 sececcos
sececcos

 = 

7
25

24
25

7
25

24
25

 = 

7
1

24
1

7
1

24
1

 = 247
247  = -

17
31          

19.  

 

 

 

 

1.17.1 1.17.2
1. (  1.17.1)  PR̂O  = 180  - MR̂P  = 180  - 60  = 120  

   RP̂O  = 180  - RÔP  - PR̂O  = 180  - 30  - 120  = 30  

   QP̂O  = 180  - RP̂O  = 150  

  OPQ  

 QÔP  = OQ̂P  = 
2
1 (180  - QÔP ) = 2

1 (180  - 120 ) = 15  

MÔQ  = PÔR  +  QÔP  = 30  + 15  = 45    (  6.2) 

  OPQ  2OQ   = 2OP  + 2PQ  - 2(OP)(PQ) cos QP̂O  = 1 + 1 - 2(1)(1) cos 150  
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       = 2 - 2 cos(180  - 30 ) = 2 + 2 cos 30  = 2 + 2( 2
3

) = 2 + 3  

 OQ = 32  = 
2

1 324  = 
2

1 1323  = 
2

1 2)13(  = 
2

13
 

  OPQ  sin MÔQ  = 
OQ
QM

 

 QM = OQ sin MÔQ  = (
2

13
) sin 45  = 

2
13

(
2

1
) = 2

1  + 
2
3

 = sin 30  + sin 60  

 MÔQ  = 45    OMQ  

 OM = QM = 2
1  + 

2
3

 = 
2
3

 + 2
1  = cos 30  + cos 60  

2. (  1.17.2)   PT  QM   PS  OX 

  OPS  sin SÔP  = 
OP
PS   PS = (OP) sin SÔP  = (1) sin 30  = sin 30     ... (1) 

 PT  OX  TP̂Q  = MR̂Q  = 60  

  QPT  sin TP̂Q  = PQ
QT

  QT = (PQ) sin TP̂Q  = (1) sin 60  = sin 60     ... (2) 

 QM = QT + TM = QT + PS = sin 60  + sin 30         (  (1)  (2)) 

  OPS  cos SÔP  = 
OP
OS   OS = (OP) cos SÔP  = (1) cos 30  = cos 30  

  QPT  cos TP̂Q  = PQ
PT  PT = (PQ) cos TP̂Q  = (1) cos 60  = cos 60  

  PSMT   SM = PT 

 OM  = OS + SM = OS + PT = cos 30  + cos 60             

20.  

 

 

 

 

 

1.18.1 1.18.2
 PS  RM   PT  QM  PT = SM, PS = MT  TP̂Q  = SR̂P  =  

  OPS  sin SÔP  = 
OP
PS   cos SÔP  = 

OP
OS  

 PS = (OP) sin SÔP  = (1) sin  = sin   OS = (OP) cos SÔP  = (1) cos  = cos  

  QPT  sin TP̂Q  = PQ
QT

  cos TP̂Q  = PQ
PT  

 QT = (PQ) sin TP̂Q  = (1) sin  = sin   PT = (PQ) cos TP̂Q  = (1) cos  = cos  

   QM = QT + TM = QT + PS = sin  + sin  

    OM = OS + SM = OS + PT = cos  + cos             
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21.  
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 PS  RM,  PT  QM  ON  PQ,  NQ  OP   PN  

 OP = PQ = 1   PQNO   OQ  NP 

 ON  PQ  NÔR  = SR̂Q  =  

 PÔN  = NÔR  - RÔP  =  -  

 OQ  PÔN   LÔN  = PÔL  = 2          ... (1) 

 MÔQ  = PÔL  + RÔP  = 2  +  = 2  

 OL = LQ  NL = LP  OL = 2
OQ

 

  OPL  cos PÔL  = OP
OL  = 1

OL  = OL = 2
OQ

  

 OQ = 2 cos PÔL  = 2 cos 2   (  (1))           ... (2) 

  QOM  sin MÔQ  = OQ
QM

 

 QM = OQ sin MÔQ  = OQ sin 2  = 2 cos 2  sin 2     (  (2))  ... (3) 

 20.  QM = sin  + sin                   ... (4) 

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

  QOM  cos MÔQ  = OQ
OM  

 OM = OQ cos MÔQ  = OQ cos 2  = 2 cos 2  cos 2       (  (2)) 

 OM = cos  + cos  (  20.)  cos  + cos  = 2 cos 2  cos 2    

22.
 

 

 

1.20 

 ONB  ON = NB = 1  OB = 2   NÔB  = 45  

 O  OB   ON  A, C   OB 

 AN = AO + ON = 2  + 1 

  CÔB  = 45   BÂC  



1. 19

 BÂC  = 22  30  

  ABN  2AB  = 2AN  + 2BN  = ( 2  + 1) 2  + (1) 2  = 1 + 2 2  + 2 + 1 = 4 + 2 2  

 AB = 224  

tan 22  30  = tan BÂN  = AN
BN  = 

12
1

 = 
12

1
12
12

 = 2  - 1 

sin 22  30  = sin BÂN  = AB
BN  = 

224

1
  cos 22  30  = cos BÂN  = AB

AN  = 

224

21
   

23.  sin(x + y) = 2
1   x, y  [0, 2 ]    x + y = 6 , 6

5  

 sin(x - y) = -
2
1   x, y  [0, 2 ]        x - y = - 6 , 6

7  

 x, y  [0, 2 ]  (x = 0, y = 6 ), (x = 3 , y = 2 )         

24.  24.1 2tan  - 2sin   = 2
2

cos
sin  - 2sin    = 2sin  ( 2cos

1  - 1) 

            = 2sin  ( 2
2

cos
cos1 )  = 2sin  ( 2

2

cos
sin )  = 2

4

cos
sin  

24.2 tan  sin  + cos  = ( cos
sin ) sin  + cos  = cos

sin2
 + cos  = cos

cossin 22
 = cos

1
 = sec  

24.3 cos1
sin  + sin

cos1  = sin)cos1(
)cos1(sin 22

 = sin)cos1(
)coscos21(sin 22

  

        = sin)cos1(
cos21cossin 22

 = sin)cos1(
)cos1(2

 = sin
2  = 2 cosec A   

25.  25.1  sin  = 2
1  = sin 6     = n  + (-1) n

6    n  

25.2  cos  = - 2
3

 = cos
6

5     = 2n   
6

5     n  

25.3  tan  = 3  = tan 3      = n  + 3     n      

26. 26.1  sin  = 
2

1  = sin 4    = n  + (-1) n
4    n  

26.2  cosec  = -2, sin  = - 2
1  = sin 6

7     = n  + (-1) n
6

7    n  

26.3  cos  = -
2

1  = cos
4

3         = 2n   
4

3      n  

26.4  tan  = -1 = tan
4

3          = n  + 
4

3      n  

26.5  sec  = 2 , cos  = 
2

1  = cos 4     = 2n   4   n    

27.  2sin 1  + 2sin 2  + ... + 2sin 89   

 = 2sin 1  + 2sin 2  + ... + 2sin 44  + 2sin 45  + 2sin 46  + ... + 2sin 88  + 2sin 89  
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 = ( 2sin 1  + 2sin 89 ) + ( 2sin 2  + 2sin 88 ) + ... + ( 2sin 44  + 2sin 46 ) + 2sin 45  

 = ( 2sin 1  + 2cos 1 ) + ( 2sin 2  + 2cos 2 ) + ... + ( 2sin 44  + 2cos 46 ) + 2
1  

                   (  sin(90  - k ) = cos k ) 

 = 1 + 1 + ... + 1 + 2
1  = 44 + 2

1  = 
2

89  = 44.5 

 cos k  = sin(90  - k )  

 2cos 1  + 2cos 2  + ... + 2cos 89  = 2sin 89  + 2sin 88  + ... + 2sin 1  = 44.5   

28.  28.1  3 2cos  = 2sin  = 1 - 2cos  

       4 2cos  = 1 

          cos  = 
2
1 , -

2
1  

1. cos  = 
2
1  = cos 3       = 2n   3    n   

2. cos  = - 2
1  = cos 3

2    = 2n   3
2   n   

28.2         cos 3  = cos 5   

          5  = 2n   3         n   

       5   3  = 2n  

        2n  = 8 , 2  

        = 8
n2 , 2

n2  = 4
n , n     n      

29.   Bsin
Asin  = 2   

Bsin
Asin

2
2

 = 2         ... (1) 

 Btan
Atan  = 3   

Btan
Atan

2
2

 = 3              ... (2) 

 2cos B = k  2sin B = 1 - k  2tan B = 2sec B - 1 = k
1  - 1 = k

k1  

 (2)  3 = 

k
k1
Atan2

 = k1
Atank 2

  Atan2  = k
3)k1(

        ... (3) 

 (1)  (3)    2sin A = 2 2sin B = 2(1 - k)            ... (4) 

      2cos A = 1 - 2sin A = 1 - 2(1 - k)          ... (5) 

 (3), (4)  2cos A = 
Atan
Asin

2
2

 = 3
2 k                ... (6) 

 (5)  (6)  1 - 2(1 - k) = 3
2 k  k = 4

3   

 2cos B = k = 4
3   cos B = 2

3
, - 2

3
  B = 6 , 6

5  

 (4)  2sin A = 2(1 - k) = 2(1 - 4
3 ) = 2

1   

 sin A = 
2

1   A = 4 , 4
3  

 (A, B) = ( 4 , 6 ), ( 4
3 , 6 )                 
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30.  
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 AB = 12 cm.  BC  ABC  = 120   

 AC  BÂC  = 30   CD  AB 

 BĈA  = 30   BC = 12  

 DB̂C  = 60   sin DB̂C  = BC
CD   sin 60  = 12

CD   

 CD = 12 sin 60  = 12( 2
3

) = 6 3                 

31.     tan A + sin A = m               ... (1) 

        tan A - sin A = n                ... (2) 

(1) + (2)       2 tan A = m + n 

(1) - (2)       2 sin A = m - n 

         4 tan A sin A = 2m  - 2n              ... (3) 

(1)  (2)        mn = 2tan A - 2sin A = 
Acos
Asin

2
2

 - 2sin A = 
Acos
Asin

2
2

(1 - 2cos A) 

 2tan A 
2sin A = mn  tan A sin A = mn          ... (4) 

 (3)  (4)  2m  - 2n  = 4 mn                  

32.  32.1   sin  = cos   tan  = 1 = tan 4  

  = n  + 4   n  

32.2         4 2cos  + 2( 3  - 1) cos  - 3  = 0 

     (2 cos  + 3 )(2 cos  - 1) = 0 

            cos  = 2
3

, 2
1  

1. cos  = 2
1  = cos 3      = 2n   3    n  

2. cos  = 
2
3

 = cos
6

5     = 2n   
6

5   n  

32.3  tan  = cot   2tan  = 1  tan  =  1 

1. tan  = 1 = tan 4      = n  + 4    n  

2. tan  = -1 = tan 4
3      = n  + 

4
3    n       
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33.  cos 3x  -1  2 + cos 3x  1 

 cos 3x = -1  3x = - ,   x = - 3 , 3  

 x = - 3 , 3   2 + cos 3x  1            

34.  
360

1k
sin k  = 

180

1k
sin k  + 

360

181k
sin k  = 

180

1k
sin k  + 

180

1k
sin(180  + k ) 

 = 
180

1k
sin k  + 

180

1k
(-sin k )         (  sin(180  + x) = -sin x) 

 = 
180

1k
sin k  - 

180

1k
sin k  = 0                    

35.  
180

1k

2sin k  = 
90

1k

2sin k  + 
180

91k

2sin k   

 = 
90

1k

2sin k  + 
90

1k

2sin (90  + k )  = 
90

1k
( 2sin k  + 2sin (90  + k )) 

 = 
90

1k
( 2sin k  + 2cos k )     = 

90

1k
1 = 90            

36.   (1 - sin x)(1 - sin y)(1 - sin z) = )zsin1)(ysin1)(xsin1(
)zsin1)(ysin1)(xsin1( 222
 

               = zcosycosxcos
zcosycosxcos 222

 = cos x cos y cos z   

37.   (1 + cos x)(1 + cos y)(1 + cos z) = (1 - cos x)(1 - cos y)(1 - cos z) 

 ((1 + cos x)(1 + cos y)(1 + cos z)) 2  

 = (1 - cos x)(1 - cos y)(1 - cos z)(1 + cos x)(1 + cos y)(1 + cos z) 

 = (1 - cos x)(1 + cos x)(1 - cos y)(1 + cos y)(1 - cos z)(1 + cos z) 

 = (1 - 2cos x)(1 - 2cos y)(1 - 2cos z) = 2sin x 2sin y 2sin z           

38.   cot A - tan A = Asin
Acos  -  Acos

 Asin  = AcosAsin
AsinAcos 22

 

 (cot A - tan A) sin A cos A = 2cos A - 2sin A = 1 - 2 2sin A 

 k = AcosAsin)AtanA(cot
Asin21 2

 = 1                 

39.  39.1         sin x  +  cos x  = 1 

       (  sin x  +  cos x ) 2  = 1 

       2sin x + 2  sin x   cos x  + 2cos x = 1 

         2  sin x   cos x  = 0 

 sin x = 0  cos x = 0  x = 0, , 2   x = 2 , 
2

3  

 {x   sin x  +  cos x  = 1} = {0, 
2

, , 
2

3 , 2 } 
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39.2   0   sin x  +  cos x   1    (  sin x  +  cos x ) 2   1 

                2sin x + 2  sin x   cos x  + 2cos x  1 

                      2  sin x   cos x   0 

                      sin x   cos x   0 

 {x   sin x  +  cos x   1} = {0, 2 , , 
2

3 , 2 } 

39.3  0   sin x  +  cos x   1   (  sin x  +  cos x ) 2   1 

                2sin x + 2  sin x   cos x  + 2cos x  1 

                  2  sin x   cos x   0 

                     sin x   cos x   0  

 {x   sin x  +  cos x   1} =                  

40.  15cos75cos
15sin75sin  = 15cos75cos

)7590sin()1590sin(
 = 15cos75cos

75cos15cos  = 1     

41.   a  0  ( a  - 
a

1 ) 2   0  a - 2 + a
1   0 

 a + a
1   2  a + a

1  = 2  a = 1  2tan (x + y) + 2cot (x + y)  2  

 2tan (x + y) + 2cot (x + y) = 2  2tan (x + y) = 1 

 2tan (x + y) + 2cot (x + y)  2  2tan (x + y) + 2cot (x + y) = 1 + 2x - 2x  

    1 - 2x + 2x   2 

          0  2x  - 2x + 1 

          0  (x - 1) 2  

 x = 1 

  1 + 2x - 2x  = 2  2tan (x + y) + 2cot (x + y) = 2 

               2tan (x + y) = 1 

               tan(x + y) =  1 

       x + y = 4 , 
4

3 , 
4

5 , 4
7   (  0  x  2 , 0  y  2 ) 

 2tan (x + y) + 2cot (x + y) = 1 - 2x - 2x   x = 1, y = 4
3  - 1       

42.   cos  = tan  = cos
sin   sin  = 2cos  = 1 - 2sin  

  2sin   + sin  - 1 = 0 

        sin  = a2
ac4bb 2

 = )1(2
)1)(1(4)1(1 2

 = 2
51

 

 tan  = cos     1.  2.  

 sin  = 2
51
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43.   cos A = tan B  2cos A = 2tan B = 
Bcos
Bsin

2
2

 = 
Bcos

Bcos1
2

2
 

 1 - 2sin A = 2cos A = 
Ctan

Ctan1
2

2
         (  cos B = tan C) 

 = 

Ccos
Csin

Ccos
Csin1

2
2

2
2

 = 

Ccos
Ccos1
Ccos

Ccos11

2
2
2

2

 = 
Ccos1

1Ccos2
2

2
 = 

Atan1
1Atan2

2
2

    (  cos C = tan A) 

       1 - 2sin A = 

Acos
Asin1

1
Acos
Asin2

2
2

2
2

 = 

Asin1
Asin1

1)
Asin1

Asin(2

2
2

2
2

 = 
Asin21
1Asin3

2
2

 

      (1 - 2sin A)(1 - 2 2sin ) = 3 2sin A - 1 

        1 - 3 2sin A + 2 4sin A = 3 2sin A - 1 

        2 4sin A - 6 2sin A + 2 = 0 

      4sin A - 3 2sin A + 1 = 0 

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

 = 2
53

 

 2sin A  1  2sin A = 2
53

 = ( 2
15

) 2   sin A = 2
15

 

  cos B = tan C  sin B = 2
15

 

  cos C = tan A  sin C = 2
15

  sin A = sin B = sin B = 2
15

 

 3.1  sin 18  = 4
15

  2 sin 18  = 2( 4
15

) = 2
15

 

 sin A = sin B = sin C = 2 sin 18                   

44. A4cosA2cos43
A4cosA2cos43  = 120cos60cos43

120cos60cos43  = 
)2

1()2
1(43

)2
1()2

1(43
 = 146

146  = 9
1   

45.  
)3(6cos)3(8cos

)3(6sin)3(8sin
 = 

2cos)3
22(cos

2sin)3
22(sin

 = 
13

2cos

03
2sin

 = 
12

1
2
3

 = 3     

46. Bsin
Asin

 + Asin
Bsin

 = BsinAsin
BsinAsin 22

  = BsinAsin
BsinAsin2BsinBsinAsin2Asin 22

  

          = BsinAsin
)BsinA(sin 2

 + 2             

47. 2sin A 2cos B - 2cos A 2sin B   = 2sin A (1 - 2sin B) - (1 - 2sin A) 2sin B 

 = 2sin A - 2sin A 2sin B - 2sin B + 2sin B 2sin A  = 2sin A - 2sin B        

48. (cot  + cosec ) 2  = 2cot  + 2 cot  cosec  + 2eccos    

 = 2

2

sin
cos

 + 2( sin
cos

)( sin
1

) + 2sin
1

    = 2

2

sin
1cos2cos
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 = 2

2

cos1
)cos1(

   = )cos1)(cos1(
)cos1( 2

   = cos1
cos1

           

49.    2tan x = xsin1
xcos1      

xcos
xsin

2
2

 - xsin1
xcos1  = 0 

             
)xsin1(xcos

)xcos1(xcos)xsin1(xsin
2

22
 = 0 

             
)xsin1(xcos

)xsinx(cos)xsinx(cos
2

2233
 = 0   ... (1) 

 ( 3cos x - 3sin x) - ( 2cos x - 2sin x)  

 = (cos x - sin x)( 2cos x + cos x sin x + 2sin x) - (cos x - sin x)(cos x + sin x) 

 = (cos x - sin x)(( 2cos x + cos x sin x + 2sin x) - (cos x + sin x)) 

 = (cos x - sin x)( 2cos x + 2sin x + cos x sin x - cos x - sin x) 

 = (cos x - sin x)(1 + cos x sin x - cos x - sin x) = (cos x - sin x)(1 - cos x)(1 - sin x)  ... (2) 

  (1)  (2)  (cos x - sin x)(1 - cos x) = 0 

1. cos x = sin x  x = 4 , 4
5  

2. cos x = 1   x = 0                 

50.   sin 5  = cos  = sin( 2  - )  5  = n  + (-1) n ( 2  - ) 

1. n   n = 2k + 1 

    5   = (2k + 1)  - ( 2  - ) = (2k + 1)  - 2  +  

    4   = 2
)1k4(

 

       = 8
)1k4(

         = 8 , 8
5 , 8

9 , 8
13  

2. n   n = 2k 

     5  = 2k  + ( 2  - ) = 2k  + 2  -  

     6  = 2
)1k4(

 

         = 12
)1k4(

     = 12 , 12
5 , 12

9 , 12
13 , 12

17 , 12
21      

51.   = 0      0 = a + b + c          ... (1) 

      = 2       8 = a - b + c          ... (2) 

      = 4     8 4)
2

1(  = -a + c  2 = -a + c      ... (3) 

(1) - (2)  -8 = 2b  b = -4  (1)  a + c = 4        ... (4) 

 (3)  (4)  a = 1, c = 3  

 8 4sin  = (1) cos 4  + (-4) cos 2  + 3              
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52.   sin x + cos x = 4
1  

     16
1  = (sin x + cos x) 2  = 2sin x + 2 sin x cos x + 2cos x = 1 + 2 sin x cos x  

   2 sin x cos x = - 16
15  

         sin x cos x = - 32
15                    

53. 2cos 4  + 2sin 4  = 1  cos 6
11  = cos(2  - 6 ) = cos 6  

 2sin 6  + 2cos 6
11  = 2sin 6  + 2cos 6  = 1 

 2cos 4  + 2sin 4  + 2sin 6  + 2cos 6
11  = 1 + 1 = 2           

54.  ooo
ooo

80tan)10cos(260cot
280tan190sin170cos  = 

)1090tan()10cos()10270cot(
)10270tan()10180sin()10180cos(

ooooo

oooooo
 

 = 
)10)(cot10)(cos10(tan

)10cot)(10sin)(10cos(
ooo

ooo
 = -cos 10  = -m              

55.   
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 sin  + cos   0  sin   -cos  

 x = cos x  y = sin x  sin   -cos   y  -x 

 y  -x  
4

3     
4

5  

 sin  + cos   0  0    2   
4

3     
4

5        

56.  2eccos  + 2cot  = 
2
7   2sin

1  + 2
2

sin
cos  = 

2
7        ... (1) 

 x = 2sin   2cos  = 1 - 2sin  = 1 - x  (1)  x
1  + x

x1  = 
2
7  

      2(1 + (1 - x)) = 7x 

            4 - 2x = 7x 

            x = 
9
4  

 2sin  = 9
4   sin  = 3

2                   

57.  

 

 

 

1.23 
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1.  2cos  = 1 - 2sin  = 1 - 25
16  = 

25
9   cos  =  

5
3  

 0    
2

  cos  = 5
3   

 sec  + cosec  = cos
1  + sin

1  = 

5
3
1  + 

5
4
1  = 3

5  + 4
5  = 12

1520  = 12
35  

2.  1.24  sin  = 5
4  

 sec  = 3
5   cosec  = 4

5   sec  + cosec  = 12
35         

58.
2
Acos2

Asin2
Atan

1)2
Acos2

A(sin 2
 = 

2
Acos2

Asin2
Atan

12
Acos2

Acos2
Asin22

Asin 22
 = 

2
Acos2

Asin

2
Acos
2
Asin

2
Acos2

Asin2
 

 = 

2
Acos2

Asin2
Asin

2
Acos2

Asin2
2

2
 = 

)2
Acos1(2

Asin
2
Acos2

Asin2
2

2
 = 

2
Asin

2
Acos2

2

2
 = 2 2cot 2

A          

59.   
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 1.24  cot  =  = 1
3   cos  = 

10
3   

10
3  

 cot  = 3  0  sin   0    3.  

 cos  = 
10
3                       

60.   

 

 

 

1.25 

 1.25  sin A = a1
a1  =   BC = 1 - a, AC = 1 + a 

 2AB  = 2AC  - 2BC  = (1 + a) 2  - (1 - a) 2  = 1 + 2a + 2a  - (1 - 2a + 2a ) = 4a 

 AB = 2 a   cot A = BC
AB  = a1

a2
             

61.  2sec x + 2tan x = 
2
7  

    2sec x + ( 2sec x - 1) = 
2
7  

          2sec x = 
4
9  
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         2cos x = 9
4  

 cos x =  3
2     x  2

3   cos x = - 3
2           

62.       cos 2   1 

        3 cos 2   3 

          3 cos 2  + 1  4 

 3 cos 2(0) + 1 = 4   3 cos 2  + 1  4       

63.         1 + 2 sin   = 3 cosec  = sin
3  

          sin  + 2 2sin  = 3 

        2 2sin  + sin  - 3 = 0 

      (2 sin  + 3)(sin  - 1) = 0  

 2 sin  + 3  0  sin  = 1   = 2            

64.  sin x  cos x   1.26 

 

 

 

 

 

1.26
 {x  sin x  cos x} = ( 4 , 4

5 )                 

65.  

 

 

1.27 

1. tan x = 7 = 1
7  =   

 -   x  - 2   sin x  0  cos x  0  sin x =
50
7 , cos x =

50
1  

 xcos6xsin2
xcos4xsin2  = 

)
50
1(6)

50
7(2

)
50
1(4)

50
7(2

 = 6)14(
4)14(

 = 20
10  = 

2
1  

2. xcos6xsin2
xcos4xsin2  = xcos

xcos
)6xcos

xsin2(

)4xcos
xsin2(

 = 6xtan2
4xtan2  = 6)7(2

4)7(2
 = 

20
10  = 

2
1       



2

 

 

 

   

 

  sin cos tan 

 

2.1 1. sin(x + y) = sin x cos y + sin y cos x 

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

     3. tan(x + y) = ytanxtan1
ytanxtan

 cot(x + y) = ycotxcot
1ycotxcot

 

 

 

 

 

 

x  0, y   x + y  90  

OA x X OB y OA 
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C OB CD  OX , CE  OA , EF  OX  EG  CD 

CD̂O  = 90 , CÊO  = 90   OCDE OC  

EÔD , EĈD  EĈD  = EÔD  = x  

 CGE EĜC  = 90  

 CGE   sin x = sin GĈE  = CE
EG  cos x = cos GĈE  = CE

CG        ... (1) 

 OEF  EF̂O  = 90  

 OEF   sin x = sin FÔE  = OE
EF  cos x = cos FÔE  = OE

OF         ... (2) 

 OCE CÊO  = 90  

 OCE   sin y = sin EÔC  = OC
CE  cos y = cos EÔC  = OC

OE        ... (3) 

 OCD    sin DÔC  = OC
CD  = OC

GDCG  = OC
CG  + OC

GD  

         sin(x + y) = OC
CG  + OC

EF       EGDF  

         = CE
CG

OC
CE  + OE

EF
OC
OE  

         = cos x OC
CE  + OE

EF
OC
OE           (1)) 

         = cos x sin y + OE
EF

OC
OE           (3)) 

         = cos x siny + sin x OC
OE            (2)) 

         = cos x sin y + sin x cos y           (3)) 

 OCD    cos DÔC  = OC
OD  = OC

OD  = OC
DFOF  = OC

OF  - OC
DF  

         cos(x + y) = OC
OF  - OC

GE        EGDF  

         = OE
OF

OC
OE  - CE

GE
OC
CE  

         = cos x OC
OE  - CE

GE
OC
CE            (2)) 

         = cos x cos y - CE
GE

OC
CE            (3)) 

         = cos x cos y - sin x OC
CE           (1)) 

         = cos x cos y - sin x sin y           (3)) 

tan(x + y) = )yxcos(
)yxsin(

 = ysinxsinycosxcos
xcosysinycosxsin

 = 

ycosxcos
ysinxsinycosxcos

ycosxcos
xcosysinycosxsin

 = ytanxtan1
ytanxtan

 

cot(x + y) = )yxtan(
1  = ytanxtan

ytanxtan1
 = ytanxtan

ytanxtan1
ycotxcot
ycotxcot

 = ycotxcot
1ycotxcot
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  sin(-y) = -sin y, cos(-y) = cos y tan(-y) = -tan y  

     sin(x - y)  = sin(x + (-y))  

         = sin x cos(-y) + cos x sin(-y)  

         = sin x cos y - cos x sin y 

     cos(x - y)  = cos(x + (-y))  

         = cos x cos(-y) - sin x sin(-y)  

         = cos x cos y + sin x sin y 

     tan(x - y)  = tan(x + (-y))  

         = )ytan(xtan1
)ytan(xtan

  

         = ytanxtan1
ytanxtan

 

  sin(x - y), cos(x - y), tan(x - y) 

 

2.2  1. sin(x - y) = sin x cos y - sin y cos x 

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

     3. tan(x - y) = ytanxtan1
ytanxtan

 

  

 

 

 

 

 

 y  x  90  x - y  0 

OA x OX OB BÔA  = y  XÔB  = x - y 

C OB CD  OX , CE  OA EF  OX  

DC G CĜE  = 90   EGDF GÊA  = DÔE  

FÔE  = x, CÔE  = y, DÔC  = x - y 

 CEG EĜC  = 90  GĈE  + GÊC  = 90  

AÊC  = 90  GÊC  + AÊG  = 90  GĈE  = AÊG  

EG OX GÊA  = XÔA  = x GĈE  = x 
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 CEG    sin x = sin GĈE  = EC
EG  cos x = cos GĈE  = EC

CG       ... (1) 

 OCE     sin y = sin CÔE  = OC
EC  cos y = cos CÔE  = OC

OE       ... (2) 

 OEF     sin x = sin FÔE  = OE
EF  cos x = cos FÔE  = OE

OF       ... (3) 

-
 OCD      sin DÔC  = OC

CD  = OC
CGDG  = OC

DG  - OC
CG  

         sin(x - y) = OC
EF  - OC

CG       EGDF  

         = OE
EF

OC
OE  - EC

CG
OC
EC  

         = sin x OC
OE  - EC

CG
OC
EC            

         = sin x cos y - EC
CG

OC
EC            

         = sin x cos y - cos x OC
EC            

         = sin x cos y - cos x sin y           

  sin(x - y)  = sin x cos y - sin y cos x 

-
 OCD     cos DÔC  = OC

OD  = OC
FDOF  = OC

OF  + OC
FD  

         cos(x - y) = OC
OF  + OC

EG       EGDF  

         = OE
OF

OC
OE  + EC

EG
OC
EC  

         = cos x OC
OE  + EC

EG
OC
EC            

         = cos x cos y + EC
EG

OC
EC            

         = cos x cos y + sin x OC
EC           

         = cos x cos y + sin x sin y           

  cos(x - y) = cos x cos y + sin x sin y 

-
     tan(x - y)  = )yxcos(

)yxsin(
  

         = ysinxsinycosxcos
xcosysinycosxsin

  

         = 

ycosxcos
ysinxsinycosxcos

ycosxcos
xcosysinycosxsin

  

         = ytanxtan1
ytanxtan
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  sin, cos, tan 

 

2.3  cos(  + ) = cos  cos  - sin  sin  

 

 

 

 

 

 

P (1, 0)  

P 1P   1P 2P   P 3P     

3PÔP  = -  P 2P   +  1P 3P   +  

P 2P  = 1P 3P  

           (P 2P ) 2  = ( 1P 3P ) 2  

         ( 2x  - 1) 2  + ( 2y  - 0) 2  = ( 3x  - 1x ) 2  + ( 3y  - 1y ) 2  

      (cos(  + ) - 1) 2  + (sin(  + ) - 0) 2  = (cos(- ) - cos ) 2  + (sin(- ) - sin ) 2  

 2cos (  + ) - 2 cos(  + ) + 1 + 2sin (  + ) = (cos  - cos ) 2  + (-sin  - sin ) 2  

2cos (  + ) + 2sin (  + ) - 2 cos(  + ) + 1 

        = 2cos  - 2 cos  cos  + 2cos  + 2sin  + 2 sin  sin  + 2sin  

 1 - 2 cos(  + ) + 1 = ( 2cos  + 2sin ) + ( 2cos  + 2sin ) - 2 cos  cos  + 2 sin  sin  

   2 - 2 cos(  + ) = 1 + 1 - 2(cos  cos  - sin  sin ) 

 cos(  + )  = cos  cos  - sin  sin                

2.4  cos(  - ) = cos  cos  + sin  sin  

 

 

 

 

 

2.4
   

P (1, 0)  

P 1P  , P 2P   P 3P   -  
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21PP   -  

  21 PP  = P 3P  

          ( 21 PP ) 2  = (P 3P ) 2  

      ( 2x  - 1x ) 2  + ( 2y  - 1y ) 2  = ( 3x  - 1) 2  + ( 3y  - 0) 2  

    (cos  - cos ) 2  + (sin  - sin ) 2  = (cos(  - ) - 1) 2  + (sin(  - ) - 0) 2  

2cos  - 2 cos  cos  + 2cos  + 2sin  - 2 sin  sin  + 2sin  

             = 2cos (  - ) - 2 cos(  - ) + 1 + 2sin (  - ) 

( 2cos  + 2sin ) + ( 2cos  + 2sin ) - 2(cos  cos  + sin  sin ) 

             = 2cos (  - ) + 2sin (  - ) - 2 cos(  - ) + 1 

      1 + 1 - 2(cos  cos  + sin  sin ) = 1 - 2 cos(  - ) + 1 

         cos(  - ) = cos  cos  + sin  sin           

sin(  + ) = sin  cos  + cos  sin 

sin(  - ) = sin  cos  - cos  sin 

sin x = cos( 2  - x)  

   sin(  + )  = cos( 2  - (  + ))  

       = cos(( 2  - ) - ))  

       = cos( 2  - ) cos  + sin( 2  -  ) sin  

       = sin  cos  + cos  sin  

   sin(  - ) = sin(  + (- ))  = sin  cos(- ) + cos  sin(- )  

       = sin  cos  - cos  sin                

2.1 sin 15 , cos 15 , tan 15 , sin 75 , cos 75 , tan 75  

  

 

 

 

 

 

 

 

OBA BÂO  = 90 , AÔB  = 30  AB = 1, OB = 2 

O OB 

OA C D BA E 
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 OBA  OAE OB = OE, OA BÂO  = 90  = EÂO  

 OBA  OAE  

AÔE  = BÔA  = 30  AB = AE BÔE  = 60  

BE BĈE  = 30  

 ABC  ACE AB = AE, AC  BÂC  = EÂC  = 90  

 ABC  ACE  

AĈB  = 15  CB̂A  = 75  

 ABC CÂB  = 90 , AB = 1, AC = 2 + 3  

2BC  = 2AB  + 2AC   

       = 1 + (2 + 3 ) 2  = 1 + 4 + 4 3  + 3 

       = 8 + 4 3  = 4(2 + 3 ) = 2(4 + 2 3 ) = 2( 3  + 1) 2  

BC = 2 (2 + 3 ) 

 tan 15  = tan AĈB  = AC
AB  = 

32
1  = 

)32)(32(
32

 = 2 - 3  

    tan 75  = tan CB̂A  = AB
AC  = 1

32
 = 2 + 3  

    sin 15  = sin BĈA  = BC
AB  = 

)13(2
1  = 

)13)(13(2
13

 = 
22
13

 

    sin 75  = sin CB̂A  = BC
AC  = 

)13(2
23

 = 
)13)(13(2
)13)(23(

 = 
)13(2
233

 = 
22
13

 

    cos 15  = sin 75  = 
22
13

 

    cos 75  = sin 15  = 
22
13

 

sin, cos, tan  

sin 15  = sin(45  - 30 ) = sin 45  cos 30  - sin 30  cos 45  = 
2
1

2
3

 - 2
1

2
1  = 

22
13

 

sin 75  = sin(45  + 30 ) = sin 45  cos 30  + sin 30  cos 45  = 
2
1

2
1  + 2

3
2
1  = 

22
31

 

cos 15  = cos(45  - 30 ) = cos 45  cos 30  + sin 30  sin 45  = 
2
1

2
3

 + 2
1

2
1  = 

22
13

 

sin 75  = sin(45  + 30 ) = cos 45  cos 30  - sin 30  sin 45  = 
2
1

2
3

 - 
2
1

2
1  = 

22
13

 

tan 15   = tan(45  - 30 ) = 30tan45tan1
30tan45tan  = 

)
3
1)(1(1
3
11

 = 
13
13

 = 
)13)(13(

)13( 2
  

   = 13
1323

 = 2 - 3  
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tan 75  = tan(45  + 30 ) = 30tan45tan1
30tan45tan  = 

)
3
1)(1(1
3
11

 = 
13
13

 = 
)13)(13(

)13( 2
  

   = 13
1323

 = 2 + 3                     

  

 

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

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

 sin(A + B) + sin(A - B) = 2 sin A cos B          ... (3) 

-  sin(A + B) - sin(A - B) = 2 sin B cos A          ... (4) 

         cos(A + B) = cos A cos B - sin A sin B       ... (5) 

         cos(A - B) = cos A cos B + sin A sin B       ... (6) 

 cos(A + B) + cos(A - B) = 2 cos A cos B          ... (7) 

-  cos(A - B) - cos(A + B) = 2 sin A sin B          ... (8) 

x = A + B y = A - B A = 2
yx

 B = 2
yx

 

   sin x + sin y = 2 sin 2
yx

 cos 2
yx

           ... (9) 

   sin x - sin y = 2 sin 2
yx

 cos 2
yx

            ... (10) 

   cos x + cos y = 2 cos 2
yx

 cos 2
yx

            ... (11) 

   cos y - cos x = 2 sin 2
yx

 sin 2
yx

            ... (12) 

sin cos sin cos  

2.6    sin A + sin B = 2 sin 2
BA

 cos 2
BA  

       sin A - sin B = 2 sin 2
BA

 cos 2
BA  

      cos A + cos B = 2 cos 2
BA

 cos 2
BA  

      cos A - cos B = -2 sin 2
BA

 sin 2
BA  2 sin 2

BA
 sin 2

AB  

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

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

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

        2 sin A sin B = cos(A - B) - cos(A + B) 
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   cos A + cos B = 2 cos 2
BA

 cos 2
BA       ... (I) 

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

cos  

cos 2
BA  cos 2

AB   

cos(A - B) cos(B - A) cos(- ) = cos ) 

I II  

sin A + sin B = cos( 2  - A) + cos( 2  - B) = 2 cos 2
)B2()A2(

 cos 2
)B2()A2(  

    = 2 cos( 2  - 2
BA ) cos 2

BA  

    = 2 sin 2
BA

 cos 2
BA  

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

    = cos(  - (A + B)) + cos(A - B) = -cos(A + B) + cos(A - B) 

    = cos(A - B) - cos(A + B) 

sin(A + B + C) = sin A cos B cos C – sin A sin B sin C + cos A sin B cos C + cos A cos B sin C 

 cos(A + B + C) = cos A cos B cos C – cos A sin B sin C – sin A sin B cos C – sin A cos B sin C 

 tan(A + B + C) = AtanCtanCtanBtanBtanAtan1
CtanBtanAtanCtanBtanAtan  

 sin(A + B + C) = sin(A + (B + C)) = sin A cos(B + C) + sin(B + C) cos A 

      = sin A (cos B cos C – sin B sin C) + (sin B cos C + sin C cos B) cos A 

      = sin A cos B cos C – sin A sin B sin C + cos A sin B cos C + cos A cos B sin C 

  cos(A + B + C) = cos(A + (B + C))  

      = cos A cos(B + C) – sin A sin(B + C) 

      = cos A (cos B cos C – sin B sin C) – sin A (sin B cos C + sin C cos B) 

      = cos A cos B cos C – cos A sin B sin C – sin A sin B cos C – sin A cos B sin C 

   tan(A + B + C) = tan(A + (B + C))    = )CBtan(Atan1
)CBtan(Atan

  

      = 

CtanBtan1
CtanBtanAtan1
CtanBtan1
CtanBtanAtan

  = )CtanB(tanAtanCtanBtan1
CtanBtan)CtanBtan1(Atan

  

      = AtanCtanCtanBtanBtanAtan1
CtanBtanAtanCtanBtanAtan  

A + B + C = 180  sin 180  = 0, cos 180  = -1, tan 180  = 0 

 sin A sin B sin C = sin A cos B cos C + cos A sin B cos C + cos A cos B sin C 

    cos A sin B sin C + sin A sin B cos C + sin A cos B sin C = cos A cos B cos C + 1 

   tan A + tan B + tan C = tan A tan B tan C              
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a, b  2a  + 2b   0  0    2  

     1. a sin  + b cos  = A sin(  + ) 

     2. a sin  + b cos  = A cos(  + ) 

     3. -A  a sin  + b cos   A 

A = 22 ba  tan  = b
a , sin  = A

a   cos  = A
b   =  - 2  

 A = 22 ba  tan  = b
a , sin  = A

a  cos  = A
b  

a sin  + b cos  = A( A
a sin  + A

b cos ) = A(cos  sin  + sin  cos ) = A sin(  + ) 

sin(  + ) = cos( 2  - (  + )) = cos(- 2  + (  + )) = cos(  + (  - 2 )) 

a sin  + b cos  = A sin(  + ) = A cos(  + )  =  - 2  

-1  sin(  + )  1 -A  A sin(  + )  A 

a sin  + b cos  A -A         

S(t) = A sin( t + ) S(t) = A cos( t + ) 

 =  A   = 2   = 2   

  

2.2 x + y + z = xyz 2x1
x2  + 2y1

y2
 + 2z1

z2  = 2x1
x2

2y1
y2

2z1
z2  

 tan A = x, tan B = y tan C = z x + y + z = xyz 

     tan A + tan B + tan C = tan A tan B tan C 

           tan A + tan B = tan A tan B tan C - tan C = -tan C (1 + tan A tan B) 

        BtanAtan1
BtanAtan  = -tan C 

        tan(A + B) = tan(  - C) 

        A + B = n  + (  - C)       n  

        2A + 2B = 2(n + 1)  - 2C 

       tan(2A + 2B) = tan(2(n + 1)  - 2C) = -tan 2C 

        B2tanA2tan1
B2tanA2tan  = -tan 2C 

         tan 2A + tan 2B = -tan 2C + tan 2A tan 2B tan 2C 

        tan 2A + tan 2B + tan 2C = tan 2A tan 2B tan 2C 

 
Atan1

Atan2
2  + 

Btan1
Btan2
2  + 

Ctan1
Ctan2
2  = 

Atan1
Atan2
2 Btan1

Btan2
2 Ctan1

Ctan2
2  

2x1
x2  + 2y1

y2
 + 2z1

z2  = 2x1
x2

2y1
y2

2z1
z2            
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2. 
 

1. A + B = 4  (1 + tan A)(1 + tan B) = 2 tan 8 , tan 16  

2.   cos 25  = sin 5  + sin  0    360  

3.  cos x + cos y = 3
1 , sin x + sin y = 4

1  tan 2
yx

 

4. 0      90  sin , sin   

 2x  - 2 cos 20  x + 2cos 20  - 2
1  = 0  +  

5. cos 18 cos 18
3 cos 18

5 cos 18
7  

6. cos(x + y) = cos z 1 - 2cos x - 2cos y - 2cos z + 2 cos x cos y cos z = 0 

7.   0     F( ) = )cos(cos
)sin(sin

 0     -  

 F( )  

8. cos(x + y) cos(x - y) = 2cos x - 2sin y = 2cos y - 2sin x 

9.  ABC   

 4 sin(45  - 4
A ) sin(45  - 4

B ) sin(45  - 4
C ) = sin 2

A  + sin 2
B  + sin 2

C  - 1  

10. tan A + tan B + tan C = CcosBcosAcos
)CBAsin(

 + tan A tan B tan C 

11. tan( 4  + A) = Atan1
Atan1  tan( 4  - A) = Atan1

Atan1   

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

13. BcosAcos
BsinAsin ) 1n2  + ( BsinAsin

BcosAcos ) 1n2  = 0 

14. cos A = m cos B cot 2
BA  = m1

m1 tan 2
BA  

15. sin A = m sin B tan 2
BA  = 1m

1m tan 2
BA  

16.   16.1  sin A + sin B + sin C - sin(A + B + C) = 4 sin 2
BA sin 2

CB sin 2
AC  

     16.2  cos A + cos B + cos C + cos(A + B + C) = 4 cos 2
BA cos 2

CB cos 2
AC  

17. sin A = m sin(A + 2B) tan(A + B) = m1
m1 tan B 

18. 1 - 2cos A - 2cos B - 2cos C + 2 cos A cos B cos C  

            = 4 sin 2
CBA sin 2

CBA sin 2
CBA sin 2

CBA  

19. sin(A - D) sin(B - C) + sin(B - D) sin(C - A) + sin(C - D) sin(A - B) = 0 

20. sin x - sin y = 
25
22  cos x - cos y = 

25
48  tan 2

yx
 

21. cos 20  + cos 100  + cos 140   
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22. sin 165  + sin 45  - sin 75   

23. cos 20  + cos 100  + cos 220   

24. sin 20  sin 40  sin 60  sin 80  

25. cos 40  + cos 80  + cos 160  

26.  sin 10  sin 30  sin 50  sin 70   

27. cos 75  + sin 75  sin 75  + sin 15   

28. 3 cos x + sin x  0  -   x    

29. tan( 4  + x) + tan( 4  - x) - (tan( 4  + x) - tan( 4  - x)) tan x = 2 

30. a, b, c k, m, n   a  =  b  =  c  = k,  

 a + b cos  + c sin  = 0, sin   0 cos   0  mb + nc 2  = 2k ( 2m  + 2n ) 

31.  

 cos(A + B + C) + cos(A + B - C) + cos(A - B + C) + cos(-A + B + C) = 4 cos A cos B cos C 

32. a cos(x + y) = b cos(x - y) (a + b) tan x = (a - b) cot y 

33. BsinAsin
)BAsin(
 + CsinBsin

)CBsin(
 + AsinCsin

)ACsin(
 = 0 

34. cot( 4  + A) = 
1Acot
1Acot  cot( 4  - A) = 

1Acot
1Acot   

35. tan 50  + tan 40  - tan 10  (tan 50  - tan 40 ) 

36. x  [0, 2 ] 
)xcosx(sin3

4
1xsin2

  0

37. cos x + sin x = cos 2x + sin 2x  

38. a, b, c, d 32 4cos x 2sin x = a + b cos 2x + c cos 4x + d cos 6x 

39. sin x + cos y = m cos x + sin y = n sin(x + y) = 2
2nm 22

 

40. a, b, c, d 16 4sin x cos x = a cos x + b cos 3x + c cos 5x 

41. cos nx + cos(n + 2)x = cos x 0  x  2  n  

42. cos x + 3 sin x = 2 cos 2x 

43. cos(40  + A) + cos(40  - A) = 0 cos A 

44. 0  x  2  0  y  2  3 sin x + 4 cos x = 4 sin y - 3 cos y 

 cos(x - y), sin(x - y), cos(x + y) sin(x + y) 

45.  sin 3x + sin 2x + sin x = 0 0  x  2    

46. 0  y   tan(x + y) = tan(x + 4y) x + 2y = 2  

47.  47.1 BsinAsin
BsinAsin  = 

2
BAtan

2
BAtan

  47.2 A3sinA5sin
A3sinA5sin  = cot 4A tan A 
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48. cos  + 3 sin  = -1 0    2  

49. sin B = 
5
1 sin(2A + B) tan(A + B) = 

2
3 tan A 

50. 0  A   0  B   cos A cos B cos(A + B) = -
8
1  A = B = 3  

51.  ABCD  BC = 3AB P Q BC BP = PQ = QC 

 

 

 

 

 CB̂D  + CP̂D  = CQ̂D  

52. tan A, tan B  2x  + px + q = 0 

 2sin (A + B) + p sin(A + B) cos(A + B) + q 2cos (A + B) = q 

53. cos(A + B) sin(A - B) + cos(B + C) sin(B - C)  

       + cos(C + D) sin(C - D) + cos(D + A) sin(D - A) = 0 

54. sin(A + B) sin(A - B) sin(C + D) sin(C - D) 

       + sin(C + B) sin(C - B) sin(D + A) sin(D - A) 

       + sin(D + B) sin(D - B) sin(A + C) sin(A - C) = 0 

55.  sin(A + B + C) + sin(B + C - A) + sin(C + A + B) - sin(A + B - C)  

                    = 4 cos A cos B sin C 

56.  ABC cos A : cos B : cos C = 2 : 9 : 12 sin A : sin B : sin C 

57. cos 4x + cos 2x - cos x = 0 0  x  2    

58. 
89

1k
( o2 kcos

1  - 1) 

59. 2cos ( 12  - x) - 2cos ( 12  + x) = 
2
1 sin 2x 

60. A - C = B A + C = 2
)1n2(

 n = 0, 1, 2, ...  tan A = 2 tan B + tan C 

61.  61.1  tan 75  = 2 tan 60  + tan 15    61.2  tan 70  = 2 tan 50  + tan  20  

     61.3  tan 80  = 4 tan 50  + 2 tan 20  + tan 10  

62. tan 20  + tan 40  + 3 tan 40  tan 20  = 3  

63. BsinAsin
BsinAsin  = 

2
BAtan

2
BAtan

 )BAsin(
)BAsin(
 = BtanAtan

BtanAtan  

64. sin(A + B) sin(C - D) = sin(A - B) sin(C + D) cot A cot D = cot B cot C 
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2. 

1.  tan A = tan( 4  - B) = 
Btan4tan1

Btan4tan
 = Btan1

Btan1       (A + B = 4 ) 

        tan A + tan A tan B = 1 – tan B 

       1 + tan A + tan A tan B + tan B = 2 

      (1 + tan A)(1 + tan B) = 2               ... (1) 

A = B = 8  (1 + tan 8 )(1 + tan 8 ) = 2 1 + tan 8  = 2   

tan 8  = 2  - 1  

t = tan 2
A  2  - 1 = tan A = 

2
Atan2

Atan1
2
Atan2

Atan
 = 

2
Atan1
2
Atan2

2
 = 2t1

t2  

(1 - 2 )( 2t  - 1) = 2t (1 - 2 ) 2t  - 2t - (1 - 2 ) = 0 

t = 
)21(2

)21)(21(442
 = 

21
)2221(11

 = 
21

2241
 

t = tan 2
A  = tan 16   0 tan 16  = 

21
2241

          

2.  cos 25  = sin 5  + sin  

sin  = cos 25  - sin 5   = cos 25  - cos 85   = 2 sin 2
8525 oo

 sin 2
2585 oo

 

      = 2 sin 55  sin 30   = 2 sin 55  ( 2
1 )   = sin 55  

0    360   = 55 , 125                

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

yx
 cos 2

yx
 = 3

1     ... (1) 

sin x + sin y = 4
1        2 sin 2

yx
 cos 2

yx
 = 4

1     ... (2) 

(2)  (1) tan 2
yx

 = 4
3                      

4.  sin , sin  2x  - 2 cos 20  x + 2cos 20  - 2
1  = 0 

        sin  + sin  = 2 cos 20            ... (1) 

          sin  sin  = 2cos 20  - 2
1           ... (2) 

sin  (0, 90 ) 0      90   sin   sin   

sin  - sin   0  

sin  - sin  = 2)sin(sin  = 22 sinsinsin2sin  

        = sinsin4sinsinsin2sin 22  = sinsin4)sin(sin 2  
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