Physics 132 Midterm Winter 2007

Name
PLEASE READ THIS FIRST:

Time limit: 55 minutes

Please remove your hat and turn off and put away any communication devices.

You may use one sheet of notes (8 /2 x 11, both sides). Please staple it to the back of this exam when you are finished.
Perform all of your work on these sheets. If you need more space, use the back of the same sheet. If you run out of space,
ask me for a blank sheet of paper and staple it to the back of your exam before turning it in.

Read each problem carefully and be sure to pay attention to any hints that are provided. The credit you receive on each
problem will depend more on how you get your answer than on what answer you get. There is no need to be as “wordy” as
I ask you to be on homework, but you must show your work or give at least a brief explanation for every answer. I give no
credit for unsupported answers even if correct. 1 do give partial credit for partially correct solutions, but only when I
can determine that what you are doing is partially correct.

Make certain that all numerical answers are given with a reasonable number of significant digits (when in doubt, three is
usually a good compromise) and that you have included appropriate and simplified units.

Check your answers for physical reasonableness whenever possible; I do deduct a small number of points for ridiculous
answers that you don’t comment on.

1. Scubadivers pretty routinely get to depths of 60 ft.

a) [5] What is the approximate pressure at that depth expressed in atmospheres? [1 atmosphere = 101.3 kPa. 1 inch =
2.54 cm. Density of water = 1.00 g/cm’]

b) [5] What happens to the buoyant force on the diver as she goes deeper underwater? Does it get much smaller, get a
little smaller, stay about the same, get alittle bigger, or get much bigger? Most importantly, explain WHY!

buoyant force

c) [5] What are the dimensions of
pressure

? [Asalways, be sure to support your answer.]

stimulated at some frequency. What hanging mass will causeit to vibratein a

standing wave pattern with 5 antinodes when stimulated at the same frequency?

[Hint: Thisrequiresonly simple proportiona reasoning. By what factor must the

wave speed decrease? Therefore, by what factor must the tension in the string decrease? Because the answer doesn’t
depend on u,'g,'L, orf , you could just pick convenient values and work it out, but | will deduct 2 ptsfor correct

answers arrived at in that manner.]

[10 pts] The string at right vibrates as shown in a standing wave pattern with 3 7Z|<><><:>>
antinodes when a mass of 600 grams is hung from the end of the string and it is ﬁ g
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3. Thefigure at right shows three orbits around Planet X. Orbits1and 2 arecircular. The
period of orbit 1is T, = 5.00 hr anditsradiusis r, = 20,000 km . Orbit 2 has aradius that is
three times that of orbit 1. Orbit 3 isatransfer orbit between orbits 1 and 2. Q

2 B
[G=667! 10" Nk#é? ]

a) [5] What isthe speed of asatellitein orbit 1? [Don’t make thishard! Itisn’t!]

Planet X

b) [8] What isthe mass of Planet X? [Hint: Apply Newton's second law to the satellite.]

c) [7] What isthe period of orbit 2? [Hint: Apply Kepler’'sthird law to orbits 1 and 2.]

EXTRA CREDIT [5] How long would it take a satellite to move along the transfer orbit from position A to position B?
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4. Water (density = 1.00 g/cm®) flows horizontally toward the right in anarrowing
pipe as shown at right. At point A the pipe has aradius of 4.00 cm, the pressure is
200 kPa (about 2 atmospheres), and the water is moving at a speed of 30 cm/s. At
point B the pipe has aradius of 1.00 cm.

a) [5] What is the speed of the water at point B? B

b) [7] What isthe pressure at point B?

Asthe pipe continues to narrow the pressure drops to zero at point C and the phenomenon of cavitation occurs—the
liquid spontaneously evaporates forming bubbles or cavitiesin the flow.

c) [8] What istheradius of the pipe at point C? [Hint: Find the speed at point C first.]
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5. Anobject with amass of 2.0 kg is attached to the end of a spring that has a
force constant of 800 N/m and that is compressed by 20 cm. A second

object with amass of 6.0 kg is placed in contact with the front of thefirst [ A { ! r [ | | | | 7

mass. Now the spring isreleased. The surface offers no frictiona resistance to motion.
a) [5] When the spring reaches its equilibrium length, how fast are the two masses moving?

b) [5] How long atimedid it take the spring to reach its equilibrium length starting from the moment of release?

After this point the spring will begin to pull on the first mass, slowing it, and the second mass will move off at the speed
calculated in part a. Thefirst mass, will continue to oscillate.

c) [5] What isthe amplitude of this oscillation?
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6. Thetwo speakers shown at right each emit pure tonesin phase at 510 Hz. Each speakers

produces an acoustic power output of 2.0 W and you may assume that the power < TA

spreads out isotropically. The speed of sound is 340 m/s. !

a) [5] What isthe sound level (in dB) at position A when only the nearer of the 50m !
two speakers operates? [Hint: Find the intensity first.] < i 5

12.0m

b) [5] What isthe sound level at position A when only the more distant speaker operates?

c) [5] If both speakers operate, will an observer at A hear alarger or smaller sound level than those calculated in parts a
and b? Asalways, explain.

d) [5] If the observer walks from point A to point B, at how many positions will he hear arelatively loud sound?

EXTRA CREDIT [5] What isthe sound level at position A when both speakers operate? [Hint: Remember that the
amplitude of each wave is proportional to the square root of itsintensity. Determine the overall amplitude by taking
into account the relative phase of the two waves. Now you can determine the intensity of the sound and the
resulting sound level ]
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