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Friday Review Problems
Chapter 7: The Electronic Structure of Atoms

1. Light having a wavelength of 2.50 x 107 m strikes the surface of a piece of chromium
metal, causing electrons with a minimum deBroglie wavelength of 1.80 x 10 m to be
emitted from the surface of the metal via the photoelectric effect. Determine the
photoelectric binding energy of chromium metal.

(Note: Mass of an electron = 9.109 x 10~ kg)
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2. A hydrogen atom in an excited state has its electron in a 4px orbital.

T —————

a) The excited electron undergoes a transition into a 2s orbital. Calculate the energy
d the wavelength of light emitted by this process.
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b) Calculate the energy required to completely remove the electron from a ground- -
state hydrogen atom.
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3. For each of the orbitals in parts (a) through (d):

l 1) Provide the n and / quantum numblers. ( =7 = A ¥ (.l_ *Z J\{ 2
0R S i1) List all the orbitals in the subshell which share the same n and / quantum
O S numbers. 4Ty A .
| iii) Indicate the total number of nodes, the number of radial nodes, and the q z
P number of angular nodes in the orbital. Describe the location/orientation of
A J each angular node with respect to the x, y, and z axes.
iv) Draw the shape of the orbital with respect to the Cartesian axes, and clearly
% —Y indicate the location of all nodes.
a) 3s N=73 L=o0 NOonE OTwENS 1IN Sualwau
ﬁf— oF A‘N@u@-ﬂ_ Nooes = K = 0O
¥ or RLpoer Nooes< N-L -1 =% -0-] = ol

TAPIA NOOES

b 2.  N=-—7 L=\ OTN+&2 S" 20, 2o

Q-NSUL,M ND‘)’ES — ,Q—: \ 7

EAo. Nooes = L - = o _ \-1=po

NE

—_ = = = =N __..___ix_




3. (cont.)
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4. Write the ground-state electron configuration for the following atoms, and determine the
number of unpaired electrons in each atom. (Use the noble gas abbreviations.)
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