
Mathematical Tables 
 
Trigonometric Identities 
 
 tan(α) = [sin(α)]/cos(α)  
 cosec (α) = 1/sin(α) 
 sec(α) = 1/cos(α) 
 cot(α) = 1/tan(α) 
 sin(α) = cos(90o - α) = sin(180o - α) 
 cos(α) = sin(90o - α) = - cos(180o - α) 
 tan(α) = cot(90o - α) = - tan(180o - α) 
 
 sin(α + β) = sin(α) cos(β) + cos(α) sin(β) 
 sin(α - β) = sin(α) cos(β) - cos(α) sin(β) 
 cos(α + β) = cos(α) cos(β) - sin(α) sin(β) 
 cos(α - β) = cos(α) cos(β) + sin(α) sin(β) 
 tan(α + β) = [tan(α) + tan(β)]/[1 - tan(α) tan(β)] 
 tan(α - β) = [tan(α) - tan(β)]/[1 + tan(α) tan(β)] 
 
 sin(α) cos(β) = (1/2) [sin(α + β) + sin(α - β)] 
 sin(α) sin(β) = (1/2) [cos(α - β) - cos(α + β)] 
 cos(α) cos(β) = (1/2) [cos(α + β) + cos(α - β)] 
 cos(α) sin(β) = (1/2) [sin(α + β) - sin(α - β)] 
 
 sin (2α) = 2 sin(α) cos(α) = [2 tan(α)]/[1 + tan2(α)] 
 cos(2α) = 2 cos2(α) - 1 = 1 - 2 sin2(α) = cos2(α) - sin2(α)  
  = [1 - tan2(α)]/[1 + tan2(α)] 
 tan(2α) = [2 tan(α)]/[1 - tan2(α)] 
 sin(3α) = 3 sin(α) - 4 sin3(α) 
 cos(3α) = 4 cos3(α) - 3 cos(α) 
 tan(3α) = [3 tan(α) - tan3(α)]/[1 - 3 tan2(α)] 
 sin(4α) = 4 sin(α) cos(α) - 8 sin3(α) cos(α) 
 cos(4α) = 8 cos4(α) - 8 cos2(α) + 1 
 tan(4α) = [4 tan(α) - 4 tan3(α)]/[1 - 6 tan2(α) + tan4(α)] 
 
 sin2(α) = (1/2) [1 - cos(2α)] = 1 - cos2(α) 
 cos2(α) = (1/2) [1 + cos(2α)] = 1 - sin2(α) 
 tan2(α) = [1 - cos(2α)]/[1 + cos(2α)] 
 sin3(α) = (1/4) [3 sin(α) - sin(3α)] 
 cos3(α) = (1/4) [3 cos(α) + cos(3α)] 
 sin4(α) = (1/8) [3 - 4 cos(2α) + cos(4α)] 
 cos4(α) = (1/8) [3 + 4 cos(2α) + cos(4α)] 
 
 cos(α) = [ejα + e-jα]/2 
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 sin(α) =  [ejα - e-jα]/2j 
 tan(α) = (-j) [ejα - e-jα]/[ejα + e-jα] 
 ejα = cos(α) + j sin(α) 
 e-jα = cos(α) - j sin(α) 
 
 sin2(α) + cos2(α) =1 
 1 + tan2(α) = sec2(α) 
 1 + cot2(α) = cosec2(α) 
 
 sin(α) + sin(β) = 2 sin[(1/2) (α + β)] cos[(1/2) (α - β)] 
 sin(α) - sin(β) = 2 cos[(1/2) (α + β)] sin[(1/2) (α - β)] 
 cos(α) + cos(β) = 2 cos[(1/2) (α + β)] cos[(1/2) (α - β)] 
 cos(α) - cos(β) = -2 sin[(1/2) (α + β)] sin[(1/2) (α - β)] 
 tan(α) + tan(β) = [sin(α + β)]/[cos(α) cos(β)] 
 tan(α) - tan(β) = [sin(α - β)]/[cos(α) cos(β)] 
 
Indefinite Integrals 
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Sums of Powers of the First n Integers 
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Series Expansion 
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