CHEMISTRY 132, FALL, 2013, PROFESSOR STEINMETZ’S SECTION
GROUP PROBLEMS, WEEK 4, ATOMIC PROPERTIES
1) The following elements have an anomalous electronic configuration.  Suggest an explanation.
Cr, [Ar]4s3d5,  Cu, [Ar]4s3d10,  Mo, [Kr]5s4d5,  Ag, [Kr]5s4d10
2) Two perspectives of the same hydrogen orbital are given below.  Left: the z axis is perpendicular to the page.  Right: it is in the page and is oriented vertically.
a) Determine the values of the quantum numbers l and |ml| of this orbital.
b) What is the minimum possible value of n for an electron in this type of orbital?
c) Will an electron in this orbital ever be found at or close to the nucleus?  Explain.
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 3) The eight ionization energies of ground-electronic state oxygen are 13.614, 35.108, 54.886, 77.394, 113.873, 138.08, 739.114, and 871.12 eV. 
· Discuss how these data support the shell model of the atom. 
· Reproduce one of the eight numbers. That is one of the eight values can be calculated using the Bohr formula. Which one? 
[bookmark: _GoBack]4) A zig-zag line separates the metals from non-metals on the periodic table.   Using atomic theory, provide an explanation for the shape and location of this boundary. 
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