
Calculus II Section 1-2: Trigonometric Integrals

Question 10

A signal is defined by
s(t) = sin(3t) + sin(5t).

Compute its energy over 0 ≤ t ≤ 2π:

E =

∫

2π

0

s
2(t) dt.
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Calculus II Section 1-2: Trigonometric Integrals

Question 10 – Solution

First expand the square:

E =

∫

2π

0

(

sin(3t) + sin(5t)
)2

dt

=

∫

2π

0

[

sin2(3t) + 2 sin(3t) sin(5t) + sin2(5t)
]

dt. (1)

For the cross term, use
2 sin(A) sin(B) = cos(A−B)− cos(A+B).

Thus,

2

∫

2π

0

sin(3t) sin(5t) dt =

∫

2π

0

(

cos(2t)− cos(8t)
)

dt

=

[

1

2
sin(2t)−

1

8
sin(8t)

]2π

0

= 0.

For each squared term, use sin2(kt) = 1

2
(1− cos(2kt)):

∫

2π

0

sin2(kt) dt =
1

2

∫

2π

0

(

1− cos(2kt)
)

dt

=
1

2

[

t−
sin(2kt)

2k

]2π

0

= π

for any positive integer k. In particular, the k = 3 and k = 5 terms each contribute π. Substituting into
equation (1),

E = π + 0 + π = 2π.

Therefore,

E = 2π .
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