(D) Known Height

Lt
=

Five classes of students measure the height of a
building. Each class uses a different method and

Mumber
of Trials

=

each measures the height many different times. 0
The data for each class are plotted below. Which
class made the most precise measurement? 10 20 30 40
(A) 30 ' Known Height Height (m)
5= .
L i .
EE20 | B L0 Known Heigh
Z =10 EEEH .
10 200 30 40 <310 !
Height (m) 1020 30 40
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iB) :I{nnwn Height
j: = 0 ' 2 hv kT
= I v
E= 0 l 2. c= 3mﬁ(h_v) ::rkr 2
ZE 10 | kT) (e )
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10 20 30 40 Einstein’s formula for the molar heat capacity C
Height {m) of solids is given above. At high temperatures, C
approaches which of the following?
() 30 ! Known Height (A) 0
E .T.: i : hv
EE20 ! (B) 3kN, (ﬁ)
ZE 10 : o
. | | | (C) 3kN,hv
10 20 30 40 (D) 3kN,

HE!i_ghl (m) (E) NA}W



3. Which two of the following circuits are high-pass

filters?

In Out

In Out

(A) Tand II

(B) Tand III
(C) Tand IV
(D) I and TIT
(E) M and IV

1.

IV.

n

"

Out

QOut

4. The raising and lowering operators for the

quantum harmonic oscillator satisfy
al [ny=Jn+T1|n+1, aln)y =+n|n-1)

for energy eigenstates |ﬂ} with energy E,.
Which of the following gives the first-order shift
in the n = 2 energy level due to the perturbation

AH = V(a + a")?,

where V is a constant?

(A) O

(B) V
(C) V2V
(D) 22V
(E) 5V
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5. A sealed and thermally insulated container of total 7

volume V is divided into two equal volumes by -+ The Lagrangian for a mechanical system is

an impermeable wall. The left half of the con- L=aq> + bg*,
tainer is initially occupied by n moles of an ideal
gas at temperature T. Which of the following where g is a generalized coordinate and a
gives the change in entropy of the system when and b are constants. The equation of motion
the wall 1s suddenly removed and the gas expands for this system is
to fill the entire volume? 7
(A) 27R In2 (A) ¢ = \/; q°
(B) nR In2 b s
©) %HR In2 B) ¢=""4
D) —nR In2 . 2b
(D) =kt ln © §=-22¢°
(E) —2nR In2
. 2D
D) §=+="q’

0. The ground state electron configuration
for phosphorus, which has 15 electrons, is (E) § = b q3
a

(A) 15225%2p®3s!3p*
(B) 1522s?2p°3s5?3p°
(C) 15%25%2p®3523d°
(D) 15225*2p°3s'3d*

(E) 15%25%2p°3p?3d°



8.

In a nonrelativistic, one-dimensional collision,

a particle of mass 2m collides with a particle of
mass m at rest. If the particles stick together after
the collision, what fraction of the initial kinetic
energy is lost in the collision?

(A) O

B)

(©)

(D)

Wi b RO = W= R

B) 5

9, The mean kinetic energy of the conduction

electrons in metals is ordinarily much higher
than kT because

(A) electrons have many more degrees of
freedom than atoms do

(B) the electrons and the lattice are not in thermal

equilibrium
(C) the electrons form a degenerate Fermi gas
(D) electrons in metals are highly relativistic
(E) electrons interact strongly with phonons

10.

T

A thin uniform rod of mass M and length L is
positioned vertically above an anchored frictionless
pivot point, as shown above, and then allowed to
fall to the ground. With what speed does the free
end of the rod strike the ground?

(A) 3L
(B) VgL

(©) 3L
(D) y12gL
(E) 12gL
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