Physics 10154 - Exam #4D
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 figures.

1. (25 pts) Logs can be approximated as cylinders of radius 0.075
meters and length of 2.50 meters. The volume of a cylinder,
like any rectangular solid, is the cross-sectional area
multiplied by the length (or height). The density of the logs
is 770 kg/m3. What is the smallest number of whole logs that
can be used to build a raft that will carry a crew of seven
people with a total mass of 540 kg?



2. (25 pts) A 2.50 kg aluminum pot is heated to a temperature
of 361 °C, and then 215 mL of water is poured into the pot. The
water has an initial temperature of 24.0 °C.

Determine the final temperature of the system. TIf the final
temperature is 100.0 °C, then determine how many grams of water
are converted into steam.

The specific heat of aluminum is 900 J/kg °C.



3.

(25 pts) An ideal gas is taken through the three states
—> B, B—> C, C — A) shown in the drawing below.

In general, for each process the
internal energy U of the gas can
~ change because heat Q can be
2 added to or removed from the gas
{ and work W can be done by the
o~ gas (either positive or
negative). For the processes
shown in the drawing, fill in
- the missing entries in the
votume following table:
Process AU 0, W
A—*H (b) +5901] (a)
B—=C +4362 1 (c) + 37401
C—A (d) (e) — 2860 ]




Two speakers, one directly behind the other, are

4. (25 pts)
Assume the speed

generating a sound wave of frequency 244 Hz.
of sound is 343 m/s.

a) What is the smallest distance, d,
between the speakers that will produce

G &H & ve i
destructive interference for the
, listener standing in front of them?
d

b) If the speakers are separated by 4.22 meters, will the
listener hear constructive or destructive interference? Justify

your answer.



