[image: ]

[image: ]

42. Three wire loops and an observer are positioned as shown in the figure above. From the observer’s
point of view, a current I flows counterclockwise in the middle loop, which is moving towards the
observer with a velocity u . Loops A and B are stationary. This same observer would notice that
(A) clockwise currents are induced in loops A and B
(B) counterclockwise currents are induced in loops A and B
(C) a clockwise current is induced in loop A, but a counterclockwise current is induced inloop B 
(D) a counterclockwise current is induced in loop A, but a clockwise current is induced in loop B
(E) a counterclockwise current is induced in loop A, but no current is induced in loop B
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47. A sealed and thermally insulated container of total
volume V is divided into two equal volumes by
an impermeable wall. The left half of the con-
tainer is initially occupied by n moles of an ideal
gas at temperature 7. Which of the following
gives the change in entropy of the system when
the wall is suddenly removed and the gas expands
to fill the entire volume?

(A) 2R 12
(B) nR1n2

(©) %nR In2
(D) aR 2
(B) 20R 2
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48. A gaseous mixture of O, (molecular mass 32 u)

and N, (molecular mass 28 u) is maintained at

constant temperature. What is the ratio %
of the root-mean-square speeds of the molecules?
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49. In a Maxwell-Boltzmann system with two states
of energies € and 2e, respectively, and a
degeneracy of 2 for cach state, the partition
function is

(A) AT
(B) 2¢2T

(C) 26ehT

(D) T 4 2T
(E) 2[c—hT 4 c2ehT]




image10.png
50. At 20°C, a pipe open at both ends resonates at a
frequency of 440 hertz. At what frequency does
the same pipe resonate on a particularly cold day
when the speed of sound is 3 percent lower than
it would be at 20°C ?

(A) 414 Hz
(B) 427Hz
(C) 433 Hz
(D) 440 Hz
(E) 453 Hz
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41. Maxwell’s equations can be written in the form
shown below. If magnetic charge exists and if it is
conserved, which of thesd equations will have to
be changed?

LV-E
IL.V-B=0

/e

_ IE
V. VxB = fo) + t1o6, 5

(A) Tonly
(B) Monly
(C) Monly
(D) Tand IV
(E) Mand 111
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43. The components of the orbital angular momentum
operator L = (L,, L, L) safisfy the following
‘commutation relations.

IL,. L] = ihL,.
Ly, L] = ifL,,
[L. L] =ihL,.

‘What is the value of the commutator [L L

L1?
(A) 2RLL,

(B) ih (L§ ¥ Lﬁ)

(© -in(L; + 13)

(D) ik (L§ - L’;,)

®) -in(L; - 13)
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44. The energy eigenstates for a particle of mass m
in a box of length L have wave functions
9,(x) = J27L sin(nmx/ L) and energies
E, = n®2°h%/2mL? where n = 1,2,3,....
Attime ¢ =0, the particle is in a state described

as follows.
(i =0) :ﬁm 26, +303]

Which of the following s a possible result of a
‘measurement of energy for the state ¥ ?

A 2,

(B) SE,

© 7E,

D) 9E,

(B) 14E,
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45. Let | n ) represent the normalized " energy
cigenstate of the one-dimensional harmonic
oscillator, H| n) = ha)(n ¥ %)\ ny Iy )is
a normalized ensemble state that can be expanded
as a linear combination

1 2 3
o=zl -

2)+—2=|3) of the
gl
cigenstates, what is the expectation value of the

energy operator in this ensemble state?

) %hm
®) 15 ho
© Bha
(D) %hm

E) %hm
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46. A free particle with initial kinetic energy E and
de Broglie wavelength Z enters a region in
which it has potential energy V. What is the
particle’s new de Broglie wavelength?

(A) 2(1+EV)
(B) 4 (1-VIE)
©) A -Evy!
(D) 2(1+ VI
(E) 2(1-VIEy™2




