CHEM 372 Rybolt Spring 2008 Exam?2 NAME < =Y

Draw a CIRCLE around your final answer if math or derivation done. Clearly identify the quantity
you are reporting and include the units if it is a numerical answer. Present your work neatly and in
order beneath each question. Staple the requested homework problems (in order) to the back of this
exam in the extreme left hand corner.

R =8.31 (J/ K mol) R= 0.08206 (L atm/ K mol) N,=6.02x10% h=6.63x10-34J s ¢=3.0x108 m/s
k= 1.38x10% J /K 1 atm =760 torr = 1.01 x 105 (N/ m2) = 1.01 bar = 101 kPa

1) Identify the point group for ethyne C,H,
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2) The number of normal vibrational modes for ethyne CZHZ is
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3) The point group for the tetrachloroaurate (IIT) ion (see board for drawing) is 2y
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4) The transition responsible for any uv/vis absorbance in the above transition metal complex is

5) The point group for cis-dibremedichloroethene is H H‘.
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6) If a uv/vis spectrophotometric measurement on a solution containing cis-dibromodichloroethene resulted
in an absorbance of A=2.00 then the fraction of light reaching the detector relative to the incident or initial
light is
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7) It a monkey and a half could be trained to run a spectrum and a halfin a day and half then could three
such monkeys on a spacecraft in orbit around Venus working together obtain one pure rotational spectrum of

methane in 18 hours? N, why? Ty Dems ~eN Ve
=2 Cermarma iN <\,'.\€b\b_ e X
So Carmewt haos gore
Coloomel SE2N~CQ



15) Assuming no degeneracy needs to be considered and recall that No/N; = e ***T_ If the ratio of hydrogen
nuclei in the upper level to lower level in presence of a magnetic field is N,/N; = (10000/10001) then at a
temperature of 300K what is (a) AE in J and (b) what wavelength (meters) of electromagnetic radiation
would be associated with the resonance or Larmor frequency?
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16) Draw vectors showing the angular momentum associated with possible hydrogen nucleus spin states and
show the projection of these vectors on the z axis. What are the values along the z axis in units of (h/2x)
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1'7) Draw the NMR spectrum showing both A-X and A-B splitting patterns for the molecule CH;-CH,-O-

CH,-CHj relative to the TMS peak at 0 ppm. ﬁ/ A
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18) The FID shown below has 20 regularly spaced peaks that decay to zero over a time period of 0.050

seconds. So when the FT conversion from the signal domain to the frequency domain is completed
S(t) = I(v) then the NMR spectrum will display a peak at frequency (Hz)
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