Physics 10154 - Exam #5A

Partial credit will be given provided you show all work and are solving parts
of the problem correctly. Points will be deducted if you don't show your
work {or if some parts are incorrect) even if you get the right answer.

Clearly indicate your answer with a circle or box and remember to include
correct units and significant fiqures.

1. (25 pts) The temperature inside a home is 72° F, and the outside
temperature is 24° F. Energy costs 12 cents per kilowatt-hour to keep the
home heated. The thickness of a single pane of glass is 0.50 cm. The
thermal conductivity of glass is 0.84, and the thermal conductivity of air
is 0.024.

a) If the home has a total of 8.5 sguare meters of single-pane glass windows,
how much does it cost to keep the home warm for one day?

b) If the home instead has 8.5 square meters of double-pane windows (two

single panes sandwiched around a 0.5 cm layer of air), how much does it
cost to keep the home warm for one day?
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2. (25 pts) An ideal gas is in a sealed chamber so that the number of
particles cannot change. The measured density of the gas is 0.255 kg/m?. The
initial temperature of the gas is 85.0 °C. The pressure of the gas increases
by a factor of 4.50, and the temperature increases to 215 °C. What is the
new density of the gas?
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3. (25 pts) A speaker emits sound uniformly in all directions with no
The intensity of the sound at a location 22 meters away from

reflections.
What is the intensity at a location 75 meters away, in

the source is 76 dB.
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4. (25 pts) The speed of sound in air is 343 m/s. Two speakers are
broadcasting a sound wave with a frequency of 8500Hz, in phase.

a) If the two speakers are lined up in a straight line with the listener,
what is the minimum separation (in meters) of the speakers in order for

the listener to experience destructive interference?

b) If a speaker has a circular aperture of 22 cm, what is the diffraction
angle of the sound wave?
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