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1. In the hydrogen atom, which of the following statements is incorrect?

(A) The angular momentum L never aligns with its z-component L,.

(B) We know nothing at all about Ly and L,, whenever L, is determined.

(C) The space quantization is due to the fact that only certain orientations of angular
momentum vectors are allowed.

(D) For the quantum state n=1, /=0, and m~=0, the total probability density has nothing to
do with the angular probability density.

(E) Compare the 1s with the 2s states, the 1s state has smaller maximum of radial
probability density.

2. Which of the following statements is incorrect?

(A) The Fermi-Dirac distribution is written as  f(E) = ﬁ
e " 4

(B) At zero temperature, the Fermi-Dirac distribution function is a Heaviside step
function.

(C) In cavity radiation, the emitted light obeys the Fermi-Dirac distribution.

(D) Particles that do not obey the Pauli principle are those with integral spins and are
known as bosons.

(E) The presence of a boson in a particular quantum state enhances the probability that
the other identical bosons will be found in the same state.

3. A beam of hydrogen atoms is prepared in the »=2, /=1 state. The beam consists of equal
numbers of atoms in the m/~=-1, 0, and +1 states. We do the Stern-Gerlach type
experiment in which a “uniform” magnetic field is applied. How many lines on the

collector plate can be observed?
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4. An electron with energy E tunnels through a rectangle energy barrier which is U in
height and g in width. Which of the following statements is correct?
(A) The wavelength of the electron is different on both sides of the barrier.
(B) The particle cannot be observed beyond the barrier for E<Uj.
(C) The intensity of transmitted wave for E<U, depends on the E, Uy, and ao.
(D) The electron loses part of its_gnerg)_f _c_lEing the tunneling.







