Problem 1:

Problem 2:

Problem 3:

Problem 4:
The sketch below shows a one-dimensional potential for an electron. The potential is
symmetric about the V-axis.

Which of the following statements correctly describes the ground state of the system with
one electron present?
(A) A single electron must be localized in one well.
(B) The ground state will accommodate up to four electrons.
(C) The kinetic energy of the ground state will be one-half its potential energy.
(D) The wave function of the ground state will be antisymmetric with respect to the Vaxis.
(E) The wave function of the ground state will be symmetric with respect to the V-axis.
Problem 5:
A second electron is now added to the system. If the electrons do not interact, which of
the following statements is correct?
(A) The second electron must be localized in the well not previously occupied.
(B) In the ground state of the system, each of the two electrons will have the same spatial
wave function.
(C) In the ground state of the system, one electron will be in a spatially symmetric state
and one will be in a spatially antisymmetric state.
(D) The second electron will not be bound.
(E) Pair annihilation will occur.
Problem 6:
An electron with energy E and momentum k is incident from the left on a potential step
of height V > E at x = 0 . For x > 0 the space part of the electron’s wave function has the
form
(A) eikx.
(B) eik’x, where k’< k.
(C) e-αx, where α is real and positive,
(D) sin(kx).
(E) identically zero.
Problem 7:
Photons of energy 4.98 eV are incident on a metal with a work function of 4.73 eV.
What is the maximum kinetic energy of an electron emitted from the metal?
(A) 0.25 eV
(B) 1.05 eV
(C) 4.85 eV
(D) 9.71 eV
(E) 4.73 eV
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