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. Estimate the absolute deviation and the coefficient of variation for the
results of the following calculations. Round each result so that it contains
only significant digits. The numbers in parentheses are absolute standard
deviations. (10 points total, 5 points each)

(a) v = 6.75(+0.03) + 0.843(+0.001) — 7.021(+0.001) = 0.572

(b) y = 6.71(0.3) x 1.03(30.02)x10"" = 6.9113x10"

. The addition of 5.00mL of 0.1000M NaOH into 25mL of a 0.1000M maleic acid
{HM), HOOC—CH=CH—COCH, results in the formation of a buffer. Please
calculate the pH of this buffer. (10 points)

(HM Ka = 1.3x107 > Ke = 5.9x107)

. Determine pCa at the equivalence-point for the titration of 50.0mL of 0.00500M
Ca* with 0.0100M EDTA in a solution buffered to a constant pH of 10.0.
(Ker = 1.75x10% at pH = 10.0) (10 points)

. Calculate the equivalence-point potential in the titration of 0.0500M U* with
0.1000M Ce*, assume both solution are 2.0M in H.SO

U + 2C* + 2H0 <=====> 00" + 2 Ce* + 4 7 (10 points)
(U0 + 40 + 2¢ <=====> "4+ 210 B =0.334V

Ce* + ¢ <=====>C" F=1.4YV)

. Define the following terms (20 points, 5 points each)

(a) first-order NMR spectra
(b) ion cyclotron resonance
(c) molar absorptivity

(d) selection rule

. Using a tungsten x-ray tube and a LiF analyzing crystal (d=2.01 A), avery

strong x-ray fluorescence peak for pure but unknown metal was observed at
260 = 69.36°. Calculate the wavelength of the fluorescence radiation.
(10 points)

. Describe what quantity is measured and how the measurement is performed for

each of the following techniques: (a) differential thermal analysis (DTA)
(b) differential scanning calorimetry (DSC) (10 points total, 5 points each)

. {(a) Calculate the energy (in J/mol) that electrons acquire as a result of

being accelerated through a potential of 70 V.(b) How does this energy compare
to that of a typical chemical bond? (10 points total, 5 points each)
(1 e =1.60x10" Coulomb)

. The proton spectrum in the following figure is for compound with empirical

formula CHuO. Identify the compound and determine the chemical shift for each
proton set. (10 points)
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