
18 November 2013 Phys 230 Fall 2013

Question 1

A traveling wave on a string is described by

the displacement via

y(x, t) = A cos (kx − ωt).

Which of the following is true?

1. The energy density is independent of A.

2. The energy density is proportional to A.

3. The energy density is proportional to A2.

– Typeset by FoilTEX – 1



18 November 2013 Phys 230 Fall 2013

Energy for Sinusiodal Waves

Sinusoidal traveling wave: y(x, t) = A sin (kx− ωt+ φ)

y(x, 0)

x

Energy density = µω2A2 sin2 (kx− ωt+ φ)
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x
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Question 2

The energy density for a sinusoidal traveling

wave on a string is

y(x, t) = µω
2
A

2
sin

2
(kx − ωt).

Which of the following is true?

1. The total energy is zero.

2. The total energy is positive.

3. The total energy is infinite.
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Energy for Gaussian pulses

Gaussian pulse: y(x, t) = e−(x−4t)2/1.

y(x, 0)

x

t = 0 s

Energy density = µv2(x − 4t)2e−2(x−4t)2/1.

x

t = 0 s

x

t = 0.5 s

x

t = 1.0 s
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Question 3

A traveling wave on a string is described by

the displacement via

y(x, t) = A cos (kx + ωt).

Which of the following is true?

1. The power is zero.

2. The power is positive.

3. The power is negative.
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