
Basic Trig Identities

(1) tan θ = sin θ
cos θ csc θ = 1

sin θ
sec θ = 1

cos θ cot θ = 1
tan θ

= cos θ
sin θ

(2) sin(−θ) = − sin θ cos(−θ) = cos θ

(3) sin(θ + 2π) = sin θ cos(θ + 2π) = cos θ

sin(θ + π) = − sin θ cos(θ + π) = − cos θ

sin(π2 − θ) = cos θ cos(π2 − θ) = sin θ

(4) sin2 θ + cos2 θ = 1

(5) sin(2θ) = 2 sin θ cos θ

(6) cos(2θ) = cos2 θ − sin2 θ

(7) sin(θ + ϕ) = sin θ cosϕ+ cos θ sinϕ

cos(θ + ϕ) = cos θ cosϕ− sin θ sinϕ

More Trig Identities

(4’) tan2 θ + 1 = sec2 θ 1 + cot2 θ = csc2 θ

(5’,6’) tan(2θ) = 2 tan θ
1−tan2 θ

(6’) cos(2θ) = 2 cos2 θ − 1 = 1− 2 sin2 θ

cos2 θ = 1+cos(2θ)
2

sin2 θ = 1−cos(2θ)
2

tan2 θ = 1−cos(2θ)
1+cos(2θ)

(7’) sin(θ − ϕ) = sin θ cosϕ− cos θ sinϕ

cos(θ − ϕ) = cos θ cosϕ+ sin θ sinϕ

tan(θ + ϕ) = tan θ+tanϕ
1−tan θ tanϕ

tan(θ − ϕ) = tan θ−tanϕ
1+tan θ tanϕ

(7”) sin θ cosϕ = 1
2

{

sin(θ + ϕ) + sin(θ − ϕ)
}

sin θ sinϕ = 1
2

{

cos(θ − ϕ)− cos(θ + ϕ)
}

cos θ cosϕ = 1
2

{

cos(θ + ϕ) + cos(θ − ϕ)
}

sinα+ sinβ = 2 sin α+β
2

cos α−β
2

sinα− sinβ = 2 cos α+β
2 sin α−β

2

cosα+ cosβ = 2 cos α+β
2 cos α−β

2

cosα− cosβ = −2 sin α+β
2

sin α−β
2

The code here is that, for example, the identities in (4’) are easily derived from the identity

in (4). The identity in (5’,6’) is easily derived by dividing the identities in (5) and (6).
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