
Calculus II Section 1-2: Trigonometric Integrals

Question 3

Find the average value of
f(x) = sin4(x)

over one full period.

© 2026 Stem-Master.com, All rights reserved.



Calculus II Section 1-2: Trigonometric Integrals

Question 3 – Solution

We may use the interval [0, 2π], whose length is 2π. The average-value formula is

favg =
1

2π

∫ 2π

0

sin4(x) dx.

Apply the power-reduction identity twice:

sin4(x) =

(

1− cos(2x)

2

)2

=
1

4

(

1− 2 cos(2x) + cos2(2x)
)

=
1

4

(

1− 2 cos(2x) +
1 + cos(4x)

2

)

=
3− 4 cos(2x) + cos(4x)

8
.

Thus,

favg =
1

2π

∫ 2π

0

3− 4 cos(2x) + cos(4x)

8
dx

=
1

16π

[

3x− 2 sin(2x) +
1

4
sin(4x)

]2π

0

=
1

16π
(6π) =

3

8
.

The sine terms vanish because their values are zero at both endpoints. Therefore,

favg =
3

8
.

© 2026 Stem-Master.com, All rights reserved.


