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Physics 4C Spring 2020 Test 4 (Waves)

Final
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1. A standing wave on a string is created by sending a sine wave "
-’.«
Vi
y(z,t) = Asin(kz — wt) b

down the string and letting that wave reflect back from the end of the string where

it is fixed in place with a clamp. The string has a mass m. Suppose a standing wave
pattern with 5 loops is produced on the string.

Give your answers in terms of A, k,w, and m, as needed.

(a) Let one end of the string be at z = 0. What are the z coordinates of the
~ nodes? [5 pts]

(b) What is the fundamental frequency of the string? [3 pts]
(¢) Find an expression for the tension in the string. [6 pts]

(d) Now imagine the tension in the string is changed so that, keeping the frequency
constant, the string now vibrates in its fundamental mode. By what multi-
plicative factor does k change? By what multiplicative factor does the tension

o change? [6 pts] nodes 5 leofS
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