Chem 6 S°05 Exam 2 1

Name S\a[c, Og ong

You must attempt all ten questions on the exam. The value of each question is indicated.
All submitted work must be your own effort. The Honor Principle applies to your
submission of this exam. The last page contains equations and other potentially useful

information. Feel free to tear it off to use during the exam.
dkkkkkkkREkh kg kkkkkkkkkkkkkkkk kb kk gk kkhkkgkk

1. (8 points) By our simple rules, the effective nuclear charge for the 2s and the 2p
electron in boron should be equivalent. In reality, Z.s for the 2s electron is
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(7 points)Which should have the greater effective nuclear charge, the 2p electron
in oxygen or the 2p electron in neon? Why?
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2. (11 points) One of the excited states of H has the electron in the 4p orbital. List
all possible sets of quantum numbers, », /, and my, for the electron.
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(4 points) How many nodal surfaces are associated with the each one of the
following orbitals? 2s 35d J3f
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3. (5 points) Group together the isoelectronic species from the following list.
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(10 points) Arrange these elements in order of increasing ionization-energy.ci /¢ redws
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4. (12 points) Calculate the change in energy for the gas phase reaction
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5. (10 points) Predict the relative bond energies for the series of molecules: HBr,
HCIl, HF. How did you arrive at your answer?
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6. (24 points) For each of the following, provide a Lewis dot structure, the ideal
geometry and the actual geometry. OF,, IF,, ICL, ClO5
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7. (10 points) The bond energy of one of the bonds in CO; is 532 kJ mol”, while the
bond energy for CO is 1077 kJ mol'. Provide an explanation for this difference.
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8. (20 points) The ionization energy of a certain element is 400 kJ mol”'. When the
atom is in its first excited state, the ionization energy is 115 kJ mol”. What is the
wavelength of radiation emitted in a transition form the first excited state to the
ground state?
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9. (20 points) The thiocyanate ion, SCN", has three resonance structures (atoms are
connected as shown...both the sulfur and the nitrogen are bound to the central
carbon atom). Draw them and rank them in relative order of importance in terms
of their contribution of their contribution to the observed structure of this ion.
Describe the lengths of the carbon-sulfur and carbon-nitrogen bonds.
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10. (5 points) The lattice energies of KBr and CsCl are nearly identical. What can you
conclude from this observation?
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(5 points) The lattice energy of MgO is approximately four times larger than that
of NaF. Account for this observation.

ch o Mg 5 +2 thte Tvot ~ Na s+l
(af:?ccmrwmgg “Gv O e« F)

' m - .?__-_-le.
VA np e (ko e"> Lecke ot ¢

ﬁo«u NaF > e A1 Chr e
i Cclnom//nr#})



