Double Angle Formulae

sin(2a) = 2sinacosa

cos(2a) = cos? a — sin® a
tan(2a) 2tana
an(2a) = —————
1—tan?a

These formulae are very useful for expressing double an angle in terms of the original angle. The =
symbol means “identical to” (e.g. sine two alpha is identical to 2 sine alpha cos alpha). This symbols
means the relationship is always true, regardless of the value of a.

For example, if we wanted to find sin 120 we can use our double angle formulae.
We know that 2 X 60 = 120
sin(2 x 60) = 2 X sin (60) % cos (60)

We should know that sin (60) = \/7?_’ and cos (60) = L
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Proof

We can use the addition formulae to prove these equations

Equation one

sin(a 4+ ) = sinacosf3 + cosa sinf3
Ifweleta =f

sin(a + a) = sinacosa + cosa sina
You will notice that we are adding two of the same thing

sin(2a) = 2sina cosa

Equation two

cos(a+ B) = cosacosP —sina sinf
Ifweleta =f

cos(a+ a) = cosacosa—sina sina
This simplifies to

cos(2a) = cos? a — sin? a
We can use the identity sin® & + cos? a = 1
cos(2a) = (1 —sin?a) —sina

Which simplifies to
cos(2a) =1 —2sin’a
Or
cos(2a) = cos? a— (1 — cos? a)
Which simplifies to
cos(2a) = 2cos?a—1



All three of the highlighted equations above are acceptable, and different versions may be useful for
different problems.

Equation three

tan(a + ) tana + tan
an(a =
1—tanatanpf
Leta =
tana + tana
tan(a + o) = ———
1—tanatana
This simplifies to
tan(2a) 2tana
an(2a) = ———
1—tan?a

See also
- Addition Formulae
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