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Problem 1.19

Determine the mean square value of the triangular wave of Fig. P1.11.

Solution

The mean square of a wave x(θ) is defined as

x2 =

ˆ
x2 dθ
ˆ
dθ

.

Below is the triangular wave of Fig. P1.11.

It repeats itself every 2π radians and thus has period 2π. Its first cycle can be represented
piecewise as

x(θ) =

{
1
πθ + 1 −π < θ < 0

− 1
πθ + 1 0 < θ < π

.

The mean square of the whole wave can be found by integrating over one cycle.
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)2
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0
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− 1

π
θ + 1

)2

dθ
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=
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1
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2

π
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ˆ π
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π
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2π
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3π2
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3π2
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π
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3π2
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π
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=
2
3π − 2π + 2π

2π

Therefore, the mean square of the triangular wave is

x2 =
1

3
.
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