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Quiz 2: Solutions
One end of a string is attached to a transverse wave generator; the other end is passed over a massless, frictionless
pulley and attached to a weight of mass M .
1. If the length of the string is doubled, what happens to the fundamental harmonic frequency?
a. It is doubled. √
b. It goes up by 2.
c. It stays the same.√
d. It goes down by 2.
e. It is halved. This is because f1 = v/(2L) and L doubled.
f. None of the above.
2. If the mass M is doubled, what happens to the fundamental frequency?
a. It is doubled. √
b. It goes up by 2. Since the mass of the weight
doubled,
p the tension in the string is doubled, thus
√
√
the speed of sound in the string goes up by 2 (using v = LT /m) and the frequency goes up by 2
(using f = v/(2L)).
c. It stays the same.√
d. It goes down by 2.
e. It is halved.
f. None of the above.
3. Now consider two strings set up as above. The first is oscillating at its fundamental frequency of 100 Hz. The other
string is twice as long as the first and is oscillating at its second harmonic frequency. What is the beat frequency you
hear?
a. 0 Hz. The second string has double the length, so 1/2 the frequency, but it is oscillating at its
second harmonic, so double the frequency. These factors cancel, which means that the beat frequency
is zero.
b. 50 Hz
c. 100 Hz
d. 150 Hz
e. 200 Hz
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