Physics 1A QUIZ 9 . Closed Book. Write in blue or black ballpoint only.

Wave equation: y = Asin —2;{—’- (x—vt).

Beat frequency f = f; — f,. Area of sphere = 4.

1. A transverse harmonic wave on the ocean surface has a vertical
displacement in meters given by y = 0.7sin 7£(0.125x - 0.625¢).

a. Show that (i) the wavelength is 16m, and (ii) find the amplitude, speed, and
frequency of this wave.

A surfer sits on her board at X=10m, waiting patiently for a larger wave to come by.
b. Find her vertical speed and acceleration at time #=0.

c. Find the maximum values of her speed and acceleration as this wave moves
across the ocean surface.

d. At what position (between X=0 and X=10m) would another surfer have to be
located, such that their vertical speed relative to the first surfer can have its
maximum possible value at some time in their motion? (A diagram may help; no
calculation necessary).

(50 points)

2. A twin-engine helicopter hovers at an altitude of 6000m. An observer stands in a
field at 8000m from the point on the ground directly below the aircraft. (Speed of
sound in air V=340 m/s).

a. Show that it takes about 29s for the sound of the helicopter to reach the
observer. Give 2 decimal places. (Hint: Pythagoras).

b. The observer uses a sound meter which measures the average power received
from a sound source. This meter is attached to a dish microphone of collecting area

0.25m2. If the meter reads 145 MW, what is the average acoustic power emitted by
the helicopter's engines? (Assume that they emit sound uniformly over a sphere).

c. The observer now hears beats in the volume of the engine noise with a beat period
of 0.6667 s. If the average tone produced by the engines combined is measured to be
200Hz, what are the fundamental frequencies of the tones produced by each engine?

(50 points)
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