Please, on problem 3, a bat is flying…., where does the number 345 come from and why used?
Problem 4, explain how parts A,B, and C were solved, where equations come from, etc.

See attached below, next two pages.
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2. The U.S. Navy dirigible Shenandoah was launched in 1925. It was basically
cylindrical in shape, 200 meters long, with a diameter of 20 meters, and filled
with helium (Pyefium = 0.2 kg/m’ﬁ‘). It carried bi-planes which “hooked™ back onto
the underside of the airship after a flight.
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(a) What was the mass of the helium in the airship?

V = 'L = 62,800 m’ mass m = pV = 12,570 kg
(b) What was the buoyant force on the airship?

Fg = pareV = 678,600 N

(c) The mass of the Shenandoah (excluding the helium) was about 16,500 kg.

95046

How much weight could the airship lift? (This is the airship’s “payload™.)
Payload = Fg — mg(ship) — mg(helium) = 394,000 N

3. A bat is flying due East at 30 m/s. Directly in front of it, a moth is flying due West at
15 m/s. The bat emits an ultrasonic sound with a frequency of 30 kHz.

(A) If the moth could hear ultrasonic sounds, what frequency would it hear?

.f’=(3OkH:)M= 34.3 kHz
345 - 30

(B) The sound reflects off the moth back to the bat. What frequency does the bat hear?

345+30

'=(34.3kHz 39kH
1= )345 z

(C) If the sound was emitted as a pulse by the bat, and the bat heard the echo from the
moth 0.10 seconds after emitting the sound pulse, approximately how far away is the
moth from the bat? (You do not have to take into account the distances traveled by the
bat and the moth during the time the sound pulse travels).

Distance = V2 (345 m/s)(0.1 s) = 17.25 meters
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4. Below are two graphs of the same traveling wave.
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(A) What is the speed of the wave?
From graphs, Period T = (10 ms)/(3/2) = 6.67 ms, A =3m

Speed v = fA =448 m/s
(B) Write the wave function, y = ymsin(kx - wt + ¢), for this wave, filling in

the correct numerical quantities.

y = (2 mm)sin(2nx/3 + 300mt )

(C) What is the maximum speed of any particle in the medium as the wave passes?

Vmax = dy/dt = (2 mm)(300m)(rad/s) = 1.885 m/s





