3 (a) What is the magnitude of the orbital angular momentum in
a state with £ = 3? (b) What is the magnitude of its largest

projection on an imposed z axis?

-6 How many electron states are in these subshells: (a) n = 4,
=3b)n=3£L=2,(c)n=4,¢=1;(d)n=2,£ =0?

*16 Assume that in the Stern—Gerlach experiment as described for
neutral silver atoms, the magnetic field B has a magpitude of 0.60 T.
(a) What is the energy difference between the magnetic moment ori-
entations of the silver atoms in the two subbeams? (b) What is the
frequency of the radiation that would induce a transition between
these two states? (c) What is the wavelength of this radiation, and (d)
to what part of the electromagnetic spectrum does it belong?

«19 What is the wavelength associated with a photon that will in-
duce a transition of an electron spin from parallel to antiparallel ori-
entation in a magnetic field of magnitude 0.200T? Assume that € = 0.

*21 Seven electrons are trapped in a one-dimensional infinite po-
tential well of width L. What multiple of h%8mL? gives the energy of
the ground state of this system? Assume that the electrons do not in-
teract with one another, and do not neglect spin.

*31  Consider the elements selenium (Z = 34), bromine (Z = 35),

and krypton (Z = 36). In their part of the periodic table, the sub-
shells of the electronic states are filled in the sequence

Is2s2p 35 3p 3d 4s 4p -

What are (a) the highest occupied subshell for selenium and (b) the
number of electrons in it, (c) the highest occupied subshell for
bromine and (d) the number of electrons in it, and (e) the highest
occupied subshell for krypton and (f) the number of electrons in it?



=36 When electrons bombard a molybdenum target, they pro-
duce both continuous and characteristic x rays as shown in Fig, 40-13.
In that figure the kinetic energy of the incident electrons is 35.0 ke V. If
the accelerating potential is increased to 55.0 keV, (a) what is the mean
value of Ay, and (b) do the wavelengths of the K, and Ky lines in-
crease, decrease, or remain the same?

*53 A helium-neon laser emits laser light at a wavelength of
632.8 nm and a power of 2.3 mW. At what rate are photons emitted
by this device?

65 Excited sodium atoms emit two closely spaced spectrum lines
called the sodium doublet (Fig. 40-27) with wavelengths 588.995
nm and 589.592 nm. (a) What is the difference in energy between
the two upper energy levels (n = 3, ¢ = 1)? (b) This energy differ-
ence occurs because the electron’s spin magnetic moment can be
oriented either parallel or antiparallel to the internal magnetic
field associated with the electron’s orbital motion. Use your result
in (a) to find the magnitude of this internal magnetic field.

n=3,e=1{

—
VA

588.995 nm
589.592 nm

n=3€=0 ! Y
Fig. 40-27 Problem 65.

77 Knowing that the minimum x-ray wavelength produced by
40.0 keV electrons striking a target is 31.1 pm, determine the
Planck constant A.



