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66.2: Trigonometry

Basic Formulæ

Angle Addition Formulæ

Double-Angle Formulæ

Triple-Angle Formulæ

Quadruple-Angle Formulæ

Half-Angle Formulæ

Products of Sines and Cosines

Sums and Differences of Sines and Cosines

Power Reduction Formulæ

Other Formulæ

θ + θ ≡ 1sin2 cos2

θ ≡ 1 + θsec2 tan2

θ ≡ 1 + θcsc2 cot2

sin(α ±β) ≡ sinα cos β ±cos α sinβ

cos(α ±β) ≡ cos α cos β ∓sinα sinβ

tan(α ±β) ≡
tanα ±tanβ

1 ∓tanα tanβ

sin2θ ≡ 2 sinθ cos θ ≡
2 tanθ

1 + θtan2

cos 2θ ≡ θ − θ ≡ 1 −2 θ ≡ 2 θ −1 ≡cos2 sin2 sin2 cos2 1 − θtan2

1 + θtan2

tan2θ ≡
2 tanθ

1 − θtan2

sin3θ

cos 3θ

tan3θ

cot 3θ

≡ 3 sinθ −4 θsin3

≡ 4 θ −3 cos θcos3

≡
3 tanθ − θtan3

1 −3 θtan2

≡
θ −3 cot θcot3

3 θ −1cot2

sin4θ

cos 4θ

tan4θ

cot 4θ

≡ 4 θ sinθ −4 cos θ θcos3 sin3

≡ θ −6 θ θ + θcos4 cos2 sin2 sin4

≡
4 tanθ −4 θtan3

1 −6 θ + θtan2 tan4

≡
θ −6 θ +1cot4 cot2

4 θ −4 cot θcot3

sin
θ

2

cos
θ

2

tan
θ

2

≡ ±
1 −cos θ

2

− −−−−−−−
√

≡ ±
1 +cos θ

2

− −−−−−−−
√

≡ ≡
sinθ

1 +cos θ

1 −cos θ

sinθ

sinα cos β

cos α sinβ

cos α cos β

sinα sinβ

≡ [sin(α +β) +sin(α −β)]
1

2

≡ [sin(α +β) −sin(α −β)]
1

2

≡ [cos(α +β) +cos(α −β)]
1

2

≡ − [cos(α +β) −cos(α −β)]
1

2

sinα +sinβ ≡ 2 sin cos
α +β

2

α −β

2

sinα −sinβ ≡ 2 cos sin
α +β

2

α −β

2

cos α +cos β ≡ 2 cos cos
α +β

2

α −β

2

cos α −cos β ≡ −2 sin sin
α +β

2

α −β

2

θsin2

θcos2

θtan2

≡ (1 −cos 2θ)
1

2

≡ (1 +cos 2θ)
1

2

≡
1 −cos 2θ

1 +cos 2θ

tanθ ≡ cot θ −2 cot 2θ (66.2.1)
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Exact values of trigonometric functions at  intervals. (Ref. [6])
\theta \sin \theta \cos \theta
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