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A point covers an angle of 3600 in a complete cycle. 
 

  � � �
�

�
  where q = angle formed, l = arc length, r = radius 

          For a complete cycle      3600 = 2 pppp r ¸̧̧̧ r   �     3600 = 2 ppppc   �     1800 = ppppc               
 

Conversion of angle (degrees to radians) =  �� � �
�

�	
 �  (radians to degrees) =��� � �
�	
 �

�
  

In a unit circle, if co-ordinates of any point P are (x, y) and q is the angle between OP and x-axis, then 
 cosqqqq = x, and sinqqqq = y 
                     900 / pppp   
           Y (0, 1)         2                              
                

            II        I 
      quadrant quadrant 
    sinq, cosecq   +           All  + 

        sin(90+q) = cosq  sin (90–q) = cosq 
    cos(90+q) = –sinq   cos(90–q) = sinq  

                         tan(90+q) = –cotq  tan (90–q) = cotq 
 

sin (180–q) = sin q   sin (360+q) = sinq 
cos(180–q) = –cosq   cos (360+q) = cosq 
tan (180–q) = –tanq   tan (360+q) = tanq 

1800                           00/3600/ 2ppppc      
ppppc                  X 
(–1, 0)             sin (180+q) = –sin q           O sin (360–q) = –sinq   (1, 0) 

cos(180+q) = –cosq   cos (360–q) = cosq 
tan (180+q) = tanq   tan (360–q) = –tanq 

 
   sin (270–q) = –cosq  sin (270+q) = –cosq 
   cos (270–q) = –sinq  cos (270+q) = sinq 
   tan (270–q) = cotq  tan (270+q) = –cotq 
    
   tanq, cotq   +      cosq, secq   +    
          III            IV     
       quadrant    quadrant 
 
             (0, –1)   2700 / 

� �
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Trigonometry 

 
�
Ratio ¯̄̄̄         qqqq®®®®  0 ppppc/6 ppppc/4 ppppc/3 ppppc/2 ppppc 3ppppc/2 2ppppc 

sin qqqq 0 1/2 1/ÖÖÖÖ2 ÖÖÖÖ3/2 1 0  –1  0 

cos qqqq 1 ÖÖÖÖ3/2 1/ÖÖÖÖ2 1/2 0 –1  0 1 

tanqqqq 0 1/ÖÖÖÖ3 1 ÖÖÖÖ3 ¥¥¥¥  0 –¥¥¥¥   0 
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Trigonometric ratios of addition and subtraction fo rmulae  

sin (A + B) = sinA cosB + cosA sinB  cos (A + B) = cosA cosB – sinA sinB 

sin (A – B) = sinA cosB – cosA sinB   cos (A – B) = cosA cosB + sinA sinB  

 
tan (A + B) =  tanA + tanB      cot (A + B) = cotA cotB – 1      

                        1 – tanA tanB                 cotB + cotA 

tan (A – B) = tanA – tanB      cot (A – B) = cotA cotB + 1 
              1 + tanA tanB      cotB – cotA  
 

sin (A + B) + sin (A – B) = 2 sinA cosB  cos (A + B) + cos (A – B) =  2 cosA cosB 

sin (A + B) – sin (A – B) = 2 cosA sinB  cos (A – B) – cos (A + B) =  2 sinA sinB 

 

sin(A+B) sin(A–B) = sin2A – sin2B   cos(A+B) cos(A–B) = cos2A – sin2B 

sin(A+B) sin(A–B) = cos2B – cos2A   cos(A+B) cos(A–B) = cos2B – sin2A 

 

sin (A + B + C) = sinA cosB cosC + cosA sinB cosC + cosA cosB sinC – sinA sinB sinC 

cos (A + B + C) = cosA cosB cosC – cosA sinB sinC – sinA cosB sinC – sinA sinB cosC 

tan (A + B +C) = tanA + tanB + tanC – tanA tanB tanC   
                 1 – tanA tanB – tanB tanC – tanC tanA  
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Trigonometry 

 
 
Trigonometric ratios of compound angles  

 
sin 2A =  2 sinA cosA =    2 tan A      sin A =  2 sinA/2 cosA/2 =    2 tan A/2     

                                                  1 + tan2A                                                              1 + tan2A/2 

cos 2A = cos2 A – sin2A = 1 – 2 sin2A = 2 cos2 A – 1 = 1 – tan2A 
                                                      1 + tan2A 

cos A = cos2 A/2 – sin2A/2 = 1 – 2 sin2A/2 = 2 cos2 A/2 – 1 = 1 – tan2A/2 
                                                                                                         1 + tan2A/2 

tan 2A =    2 tan A       tan A =   2 tan A/2    
                             1 – tan2 A                   1 – tan2A/2 

cos2A = (1 + cos 2A)     cos2A = (1 + cos A) 
             2             2          2  

 
sin2A = (1 – cos 2A)     sin2A = (1 – cos A) 

             2            2           2 
 
tan2A =  (1 + cos 2A)     tan2A =  (1 + cos A) 

                (1 – cos 2A)            2    (1 – cos A) 

sin 3A = 3 sin A – 4 sin3 A    cos 3A = 4 cos3A – 3 cosA 

 
tan 3A = 3tan A – tan3A 
                 1 – 3tan2A 
 
sin C + sin D = 2 sin   C + D   cos   C – D 

                               2                   2 

sin C – sin D = 2 cos   C + D   sin   C – D   
                                          2                  2 

cos C + cos D = 2 cos  C + D  cos   C – D  
                                               2                   2 

cos C – cos D = 2 sin   C + D  sin    D – C    = – 2 sin  C + D   sin   C – D  
2 2          2                   2   
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