*6 A proton 1s confined to a one-dimensional infinite potential
well 120 pm wide. What is its ground-state energy?

*11 An electron is trapped in a one-dimensional infinite po-
tential well. For what (a) higher quantum number and (b} lower
quantum number is the corresponding energy difference equal to
the energy of the n = 5level? (c) Show that no pair of adjacent lev-
els has an energy difference equal to the energy of the n = 6 level.

«16 A particle is confined to the one-dimensional infinite poten-
tial well of Fig. 39-2. If the particle is in its ground state, what is its
probability of detection between (a} x = 0 and x = 0.25L, (b) x =
0.75L andx = L,and (¢) x = 0.25L and x = 0.75L7

*18 Figure 39-9 gives the energy levels for an electron trapped in
a finite potential energy well 480 eV deep. If the electron is in the
n = 3 state, what is its kinetic energy?

*29 An electron (mass m) is contained in a cubical box of widths
L,= L,= L, (a) How many different frequencies of light could
the electron emit or absorb if it makes a transition between a pair
of the lowest five energy levels? What multiple of A/8m 1.2 gives the
(b) lowest, (c) second lowest, (d) third lowest, (e) highest, (f) sec-
ond highest, and (g) third highest frequency?

*33 What are the (a) energy, (b) magnitude of the momentum,
and (c) wavelength of the photon emitted when a hydrogen atom
undergoes a transition from a state with n = 3 to a state with n = 12

*43 In the ground state of the hydrogen atom, the electron has a
total energy of —13.6 eV. What are (a) its kinetic energy and (b) its

potential energy if the electron is one Bohr radius from the central
nucleus?

«48 Light of wavelength 121.6 nm is emitted by a hydrogen
atom. What are the (a) higher quantum number and (b) lower
quantum number of the transition producing this emission? (c)
What is the name of the series that includes the transition?



