
MATH 3160: Quiz #5 – SOLUTIONS

/10 Problem 1: Consider the function f(x) =

{
−1 0 ≤ x < 1

1 1 ≤ x < 2
.

(a) Find the sine series for f(x).

The sine series representation of f is f(x) =
∞∑
n=1

Bn sin
(nπx

2

)
where

Bn =
2

2

∫ 2

0
f(x) sin

(nπx
2

)
dx =

∫ 1

0
(−1) sin

(nπx
2

)
dx+

∫ 2

1
(1) sin

(nπx
2

)
dx

= − 2

nπ

[
− cos

(nπx
2

)]1
0

+
2

nπ

[
− cos

(nπx
2

)]2
1

=
2

nπ

[
2 cos

(nπ
2

)
− 1− (−1)n

]

(b) Sketch the graph of your sine series on the interval [−2, 2].
y

x1 2−1−2

1

−1

(c) Find the cosine series for f(x).

The sine series representation of f is f(x) =
A0

2
+

∞∑
n=1

An cos
(nπx

2

)
where

A0 =

∫ 2

0
f(x) dx = 0

and

An =
2

2

∫ 2

0
f(x) cos

(nπx
2

)
dx =

∫ 1

0
(−1) cos

(nπx
2

)
dx+

∫ 2

1
(1) cos

(nπx
2

)
dx

= − 2

nπ

[
sin
(nπx

2

)]1
0

+
2

nπ

[
sin
(nπx

2

)]2
1

= − 4

nπ
sin
(nπ

2

)

(d) Sketch the graph of your cosine series on the interval [−2, 2].
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