
Concepts and Formulas
Trigonometric Functions

Trigonometric Functions of Sum or Difference of Two Angles

(a) 

(b) 

(c) 

(d) 

(e) 

(f) 

(g) 

(f) 

(h) 

(i) 

(j) 

Multiple Angles and Half Angles

(a) 

(b)  

(c) 

(d) 

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

sin(A − B) = sin A cos B − cos A sin B

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

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

tan(A + B) = tan A + tan B
1 − tan A tan B

tan(A − B) = tan A − tan B
1 + tan A tan B

cot(A + B) = cot A cot B − 1
cot B + cot A

cot(A − B) = cot A cot B + 1
cot B − cot A

A − B = B − A = sin(A + B) ⋅ sin(A − B)sin2 sin2 cos2 cos2

A − B = B − A = cos(A + B) ⋅ cos(A − B)cos2 sin2 cos2 sin2

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

sin 2 A = 2 sin A cos A; sin θ = 2 sin cosθ
2

θ
2

cos 2 A = A − A = 2 A − 1 = 1 − 2 Acos2 sin2 cos2 sin2

2 = 1 + cos θ, 2 = 1 − cos θcos2 θ
2 sin2 θ

2

tan 2 A = ; tan θ =2 tan A
1 − Atan2

2 tan θ
2

1 − tan2 θ
2

sin 2 A = ; cos 2 A =2 tan A
1 − Atan2

1 − Atan2

1 + Atan2

sin 3 A = 3 sin A − 4 Asin3

cos 3 A = 4 A − 3 cos Acos3



Transformation of Products into Sum or Difference of Sines & Cosines

(a) 

(b) 

(c) 

(d) 

Factorisation of the Sum or Difference of Two Sines or Cosines

(a) 

(b) 

(c) 

(d) 

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)

sin C + sin D = 2 sin cosC + D
2

C − D
2

sin C − sin D = 2 cos sinC + D
2

C − D
2

cos C + cos D = 2 cos cosC + D
2

C − D
2

cos C − cos D = −2 sin sinC + D
2

C − D
2


