sz the following o answer guestion 1:

The displacement of 2 vibrating string versus position along the string is shown in the figure. The periodic wavcs
have a speed of 10 cm/s. A and B are (wo points on the String.
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1. What i= the frequency of the wawc?
Ay 060Hz DY 090H2 ©) L11Hz D) 1.25Hz By 1.67Hz
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2. Araifroad whistle is sounded.  An echo is heard 5.0 seconds later. I the speed of sound 15 343 m's, how
tar away is the reflecting surfaca?

Ay 68m B) 140m C) 86lm D) 1700m E) 2000m

3. A guitar string produces 4 heats's when sounded with 2 250 He tuning fork and 9 beats per gecond when
spundod with 2 255 Hz tuning forle,. What is the vibrational frequency of the stong?
A) 240Hz B) M46Hz C) 254Hz D) 259 Hz E) 263 Hz

i




sz the following to answer guestion 4;

A 3-m long string sustains & (hree-loop standing wave patiern as shown. The wave speed is 100 mis.

4. What is the fowest possible frequency for standing waves on this string?
Ay 500Hz B) 333Hz () 250Hz D% 167Hz E) BAYHz

5 At a distanee of 5.0 m from a point sound sowrce, the sound ptensity level is 110dB. Al what distance s

the iruensity kevel 95 dB?
A) 5.0m By Tim ) 1l4dm D) 2Bm E} 2 m

6. Dictermine the shoriest length of pipe, open at both ends, which will resonae at 256 Hz The speed of

sound is 343 ms
Ay 033m B) 067Tm C) 689m I} 132m E) 1.67m



7. The ends of a eylindricai steel rod are mainiained at twe different temperatures. The rod conducts heal
from one end to the other at a rate of 1) cal's. At what rale would a sieel rod twice as Iong and twicethe
diameter conduct beal between the same 1wo lemperaiunes?

A) Scals B) 10cals C) 20cals D) 40cals E) 30 cal's

8. The coetficient of lincur expansion of steel is 12 x 10-8/C% A milroad track s made of individual rails of
steel 1.0 km in length. By what length would these rails change between a cold day when the
temperature is —16 °C and a hot day at 30 °C7
A} 062cm B) 24cm )} 43em D) 480ecm E) 620cm

o A thFTnms ‘.mtlle comtaing 3.0 kg of water and 2.0 kg of ice in thermal equilibrium at 0 *C. How nmuch
heat is required to bring the sysiem o thermal equilibrium at 50 ~C?
A) 250keal ) 3t0keal €) 410keal ©) 540 keal E) 2700 keal



12. Dil (o = 925 kgm®) is flowing through a pipelme at a constant speed when il encounters a vertical Bemd
in the pipe raising it 4.0 M. The cross sectional area of the pipe does not change. What is the differencein
pressure (P - ) in the portions of e pipe before apd after the nee?

Poml A
A) 424%10°Pa B) -3.6x104Pa C) 151 105Pa D) ‘72x10°Pa E} -1.8x1¥°Fa

13. A spring with constant k = 40.0 N/m is a1 the basc ol a frictionless, 30.0%-inclined plane, A 0.50-kg block
is pressed against the spring, compressing it 0.20 w From its equilibtium position. The block is then
released. [¥the bHlock is not altathed to the spring, how far alung the incbne will © travel before il siops?
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Ay 00B0m B ¢1ém C) 832m D)y l&ém E)3im

14. A 2.0-kg sobd cylinder of radins 0.5 m rolales at a rate of 40 radfs about its eylindneal axis, What powdr
is requiresd to bring the cylinder to rest in 10 g7
A Z0W B 40W O) 160W D) 20W E) 40 W



Use the folbpwing o answer queston 24:

A man points his rowboat north from A to B, straight acrass a fver of widih 100 m. The river flows due east,

The man siarts across, rowing steadily at 075 m's and reaches ihe uther side of the river at poant O, 130 m
downstrearn from his starting pont.

1 em

24, What is the speed of the Aver?
Ay 338 mis By 06Tm's CF Llwvs D) &7 m'z E) T.5m's

+%  Two sleds are hooked togeiher in landem as shown in the figure. The front sled iz twice a2 MAssive as
thee rear sled.

The sleds sre pulled along = frictionless surface by an appiied force F. The tension in the rupe berween
the sleds is T. Dietermine the ratio of the mugaitudes of the twe forces,
T

F
4) 023 By £33 C) 050 D) 067 E) 2.0
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