28. Eigenfunctions for a rigid dumbbell rotating 49
about its center have a ¢ dependence of the
form (d)= Ae¢™® where m is a quantum
number and A is a constant. Which of the
following values of A will properly normalize
the eigenfunction?

(A) Var
(B) 2mw
(C) 2m)?
|
) 7=

(E) 7
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28. A system is known to be in the normalized state
described by the wave function
1

8, @) =
w(d, @) NG

Y +Y-2Y,

where the ¥¢™(8, @) are the spherical harmonics.

The Hamiltonian operator in the Schridinger
equation can be formed from the classical
Hamiltonian by substituting

(A) wavelength and frequency for momentum
and energy

(B) a differential operator for momentum

(C) transition probability for potential energy

(D) sums over discrete eigenvalues for integrals
over continuous variables

(E) Gaussian distributions of observables for
exact values

50. The state of a quantum mechanical system is

described by a wave function . Consider two phys-
ical observables that have discrete eigenvalues:
observable A with cigenvalues {x}, and observable
B with eigenvalues {fi}. Under what circumstances
can all wave functions be expanded in a set of basis
states, each of which is a simultaneous eigenfunction
of both 4 and B?

(A) Only if the values {x} and {f} are nondegen-
crale

(B) Onlyif 4 and B commute

(C) Only if A commutes with the Hamiltonian of
the sysiem

(D) Only if B commutes with the Hamiltonian of
the system

(E) Under all circumstances

The probability of finding the system in a state with 77. Consider a heavy nucleus with spin ; The magni-

azimuthal orbital quantum number m = 3 is
(A) ©

(B) 15

tude of the ratio of the intrinsic magnetic moment
of this nucleus to that of an electron is

(A) zero, because the nucleus has no intrinsic
magnetic moment

{B) greater than 1, because the nucleus containg
many protons

(C) greater than |, because the nucleus 1s so much
larger in diameter than the electron

(D) less than 1, because of the strong interactions
among the nucleons in a nucleus

(E) less than 1, because the nucleus has a mass
much larger than that of the electron

96. A particle of mass M is in an infinitely deep

square well potential ¥ where

V=0
V=

for -a=x=a, and

for x<-a,a<x.

A very small perturbing potential ¥’ is super-
imposed on ¥ such that

V'=e(%~lx|) for %Exé% anc
s 4 g
F =0 for xtiz,zcix.

If g, Wy, Wa, Uy, ... are the energy eigen-
functions for a particle in the infinitely deep

square well potential, with , being the ground
state, which of the following statements is
correct about the eigenfunction ys," of a
particle in the perturbed potential ¥+ F'?

(A) Yo' = agody, oo # 0

=

(B) yy'= Z @on Y With ag, = 0 for all odd
n=g
values of n
(C) ¥y = Z @y, Yn with @, = 0 for all even
n=0
values of n
(D) Yo'= D oy Yy With ag, %0 for all
n=0
values of n

(E) None of the above



Physics GRE Questions

The configuration of the potassium atom in its . The hypothesis that an electron possesses spin is
ground state is 152 252 2p5 352 3pf 45! qualitatively significant for the explanation of
Which of the following statements about all of the following topics EXCEPT the
potassium is true? (A) structure of the periodic table
(A) Its n=3 shell is completely filled. (B) specific heat of metals
(B) Its 4s subshell is completely filled. (C) anomalous Zeeman effect
(C) Its least tightly bound electron has £ = 4. (D) deflection of a moving electron by a

: : uniform magnetic field
(D) Its atomic numbser is 17. (E) fine structure of atomic spectra
(E) Its electron charge distribution is

spherically symmetrical.

Which of the following is NOT compatible with
- 1 ’ : . the selection rule that controls electric dipole
A system containing two identical particles 1s emission of photons by excited states of atoms?

described by a wave function of the form GA) " i iy Pk ade Gegiises thiagra wilie.

i (B) AR ==l

W ﬁ[lffa[a‘h] lﬁ'ﬂ[a"ﬂ""ﬂ'ﬂ[l‘l]‘ '-""“[IE}] (C) Amg =0, %I

(D) As=+I
where x; and x; represent the spatial (E) Aj=+l
coordinates of the particles and « and S
represent all the quantum numbers, including
spin, of the states that they occupy. The Sodium has eleven electrons and the sequence in
particles might be which energy levels fill in atoms 15 1s, 25, 2p,
(A) electrons 3s, 3p, 45, 3d, etc. What is the ground state of
(B) positrons sodium in the usual notation =% 7! L,?
(C) protons
(D) neutrons (A)18; (B)3S; (C) P,

2

(E) deuterons
(D) 2P, (E) P,
2



