HOMEWORK #1 Solution
Due Jan 22, 2008

2.1 Atomic mass is the mass of an individual atom, whereas atomic weight is the average (weighted) of the
atomic masses of an atom's naturally occurring isotopes.

2.7 The K+ ion is just a potassium atom that has lost one electron; therefore, it has an electron configuration
the same as argon (Figure 2.6).
The I- ion is a iodine atom that has acquired one extra electron; therefore, it has an electron configuration
the same as xenon.

2.8 Each of the elements in Group VIIA has five p electrons.

2.10 (2) The 4f'subshell is being filled for the rare earth series of elements.

(1) The 3fsubshell is being filled for the actinide series of elements.
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212 (g) Differentiation of Equation 2.11 yields
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() Substitation for ry inte Equation 2.11 and solving for E (= Ep)
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2.13 (a) Curves of E 4, Ep. and Eyrare shown on the plot below.
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(b) From this plot
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(c) From Equation 2.11 for £ v
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218 Below 1s plotted the bonding energy versus melting temperature for these four metals. From this plot,
the bonding energy for copper (melting temperature of 1084°C) should be approximately 3.6 eV. The experimental

value1s 3.5 eV.
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() This value of the density 1s greater than the measured density. The reason for this discrepancy 15 that
the ionic radii in Table 3.4, used for this computation, were for a coordination muuber of six, when, in fact, the

coordination number of both Cs™ and C1 is eight. The ionic radii should be slightly greater, leading to a larger Ve

value, and a lowsr density.

2.20 For brass, the bonding 1s metallic since 1t 1s a metal alloy.

For rubber, the bonding 1s covalent with some van der Waals. (Rubber 15 composed primarily of carbon
and hydrogen atoms.)

For Ba$S, the bonding 1s predominantly ionic (but with some covalent character) on the basis of the relative
positions of Ba and S in the periodic table.

For solid xenon, the bonding 1s van der Waals since xenon is an inert gas.

For bronze, the bonding 1s metallic since it 1s a metal allov (composed of copper and tin).

For nylon, the bonding 1s covalent with perhaps some van der Waals. (Nylon 1s composed primarnly of
carbon and hydrogen.)
For AIP the bonding 1s predominantly covalent (but with some 1onic character) on the basis of the relative

positions of Al and P in the periodic table.



