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87, Two small pith bals,exchcarying »chage g,
ar atached 1 the end o 3 ightrod o kengh .,
Which s suspended fom the celng by 3 th
{orsonfee e, 35 shown in e g shove.
Thee i unifori magned feld B, poining
sright down, i he cylindical rgionofrdis R
around te ier The sysem i il t res. 1
the magoei fikd s wrnedoff, which of the
llowing describes what happeas o he sysern?

(A) T rotstes withsngula momerum qBR”

® s with g o 187
[ER T—

) T does ot st because 1o do 0 weuld
Ve consrvaton of ngula momenm

(B) 1 does o e because g orces do
o work.
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81. A piano tuner who wishes to tune the note D cor-
responding to a frequency of 73.416 hertz has tuned
Ay 0 a frequency of 440.000 hertz. Which har-
monic of D, (counting the fundamental as the first
harmonic) will give the lowest number of beats per
second, and approximately how many beats will
this be when the two notes are tuned properly?
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82. Consider two horizontal glass plates with a thin
film of air between them. For what values of the
thickness of the film of air will the film, as seen
by reflected light, appear bright if it is illuminated
normally from above by blue light of wavelength
488 nanometers?

(A) 0,122 nm, 244 nm
(B) 0, 122 nm, 366 nm
(C) 0,244 nm, 488 nm
(D) 122 nm, 244 nm, 366 nm
(E) 122 nm, 366 nm, 610 nm
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‘Consider  partice moving without fricton on arppled surfac, s shown
above. Gravity acts down n the negatve b direcion. The elevaiion (x) of

e surfuce i given by A(x) = d cos(k). If the parice sars at x= 0 with
aspeed o inthe x directon,for what values of . will the partce stay o the
surfce o alltmes?
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84 Two pendulums are atached to 8 masless sping, a5
shown sbore. The arms of the pendalums arc of
idenicalJengibs €., but the perulum balls e
unequal masses my snd . Th il distance
etween the masses i he quiibriam kngth of he
spring, which has sping constan. K. What i he
Highest normal mode frequency of this systen?
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85. Small-amplitude standing waves of wavelength A occar on  strng with ension
7, mass pec unit kength 4, and lengih L. One cnd ofth srin 1 fxed and the
ot cnd is atached 1 a ring of mass M that slides on  frictionlss rod, a5
shown i th fgure above. When gravity i negleted, which of the following
condions comeely determines the wavelngth? (You might want to consder the
limiting cases M >0 and M =)

0 i =325

® =22

2 2mL
© um=3Esin 5L

© A=2Lin, n
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96. A postiely chrged paril s movng n the
“"plane in  regon where there i 3 o ze10
uniform magactc ek B in he c-diecion and o
non- o uiform lctric il £ i the 47 e
tion. Which of the folloving s 3 posste ecory
forthe partice?
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