Progressive Waves
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Consider three waves: y,=A sin(5x-10t), y,=A sin(4x-8t), and y;=A sin(4x-9t). Do these

waves satisfy the wave equation? What is the speed of each wave? _,
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Does the superposition y,+y, satisfy the wave equation? What about the superposition Yy
+y,? If the answer is no for either, explain why. (Hint: It is easier to take derivatives of the
summed wave if you leave in written in the form of a sum instead of using trigonometric

relations to rewrite it as a product.)
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For these combined waves (y,+y, and y,+y,), what is the group velocity and what is the
phase velocity? (Recall that the group velocity is the speed of the “envelope”, and the

phase velocity is the speed of the wave inside the envelope. For this you will need to write
the combined wave as a product.)
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What is the distance between points of zero amplitude in the combined disturbance? “What

is the frequency of the zero amplitude point (called the beat frequency)?
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