
PROOF OF FORMULA 3.661.2

∫

2π

0

(a sinx + b cosx)2n dx =
(2n − 1)!!

(2n)!!
2π (a2 + b2)n

Let u = 2π − x to obtain
∫

2π

0

(a sin x + b cosx)2n dx =

∫

2π

0

(−a sinx + b cosx)2n dx.

Expand using the binomial theorem and add the two expression to obtain

2

∫

2π

0

(a sin x + b cosx)2n dx = 2

∫

2π

0

n
∑

j=0

(

2n

2j

)

a2jb2n−2j sin2j x cos2n−2j xdx.

Conclude that
∫

2π

0

(a sin x + b cosx)2n dx = 4

n
∑

j=0

(

2n

2j

)

a2jb2n−2j

∫ π/2

0

sin2j x cos2n−2j xdx.

The integral is
∫ π/2

0

sin2j x cos2n−2j xdx =
1

2
B

(

j + 1

2
, n − j + 1

2

)

.

The result follows from

Γ(n + 1

2
) =

√

π

2n
(2n − 1)!!,

and it can also be written as
∫

2π

0

(a sinx + b cosx)2n dx =
2π

22n

(

2n

n

)

(a2 + b2)n.
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