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1. A0.48 gsample ofiron ore is dissolved in acid, the iron oxidized to the +3
state, and then precipitated as the hydroua oxide, FegOy+XH20. The
precipitate is filtered, washed, and ignited to Fez()3, which is found to
weight 0.25 g. Calculate the percent of iron {Fe}in the sarnple. Atormic
weight Fe: 55.9, 0: 16.0.  (6%)

2 A bottle which contains 200 ml of 0.100 M WaOH absorhe 1.00 mmol of
COg from the air. If the solutiun ia now titrated with standard acid, what

normality of the aotution will be found {A}if using phenolphthalein
indicator. (B) if using methyl crange indicator? [ 105%)

3, Calealate the molar solobility (modfliter) of CaFo in (A waier (B) 000 M
CaCly, giving the Kgp as 4x10-11 and neglecting hydrolysis of the floride

iomn. { 1{}%}

4. Briefly describe the fullowing terms: {a) Echelle grating, (b} hollow cathode
lamnp, {¢) Optical wedge; {d} mmolecular ion; (e) Beer's law (10%)

5.  What is the effect of slit width orr absorption measurements? (4%)

6. Design an analyticzl method to analyze THMs (total halomethanes; in
drinking water. (5%)

7.  Briefly describe the sperational principle of supercritical fluid extraction
and Soxhlet extraction. Compare their advantages and disadvantages on
the analysis of monomers in polymeric materials such as vinyl chloride in
polyvinyl chlonde. (6%}

8. Using the relationship
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show that for a system at equilibrium the equilibrium will shift to the
right for an endothermic process when the temperature ia increase.
(6%)

9,  In the pas phase the production of phosgene from chlorine and carbon
monoxide proceeds by the following mechanism:  {6%)

k
Cly ——= 20l fast equilibrium

k,

k
Cl+CO —= COCI fast equilibrinma
L&

k
COCL + Cly — e COClL +Cl slow

{veral
reaction : CO + Clg - COCls
{a) Write the rate law for this reaction
(b} Which species are intermediates?

13. Caleulate the shortest distance between lattice points in the body-
centered and face-centered cubic lattices (give answer in teyms of the unit
distance a). (6%}

11. Evaluate the difference between Cy and Gy (Cp-Cy} for a gas that obeys
the equation of state ®(V -b5}=RT (4%}

12. For the Fe, Fe*+ elcctrode g9 ig 0,440, and for the Fet+, Fed+ electrade €9
is —0.771. What must be the value for the Fe, Fe3+ electrede? {4%)

13.. For one component of a binary liquid mixture draw the following three
curves (or lines) vs its mole fraction: {a) the vapor pressure (b} Henry's
law (c) Raouits law. (%)
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14. What is the entropy of n molecules of CO at 0 K?  (3%)

15. The rate constant for the iscmerization reaction. {3%)
CH3NC - CH3CN
i§ 5.5 x 10~-16g-1 at 300 K, assuming the prefactor is independent of
temperature, what i3 the rate conatant at DOOK,?

16. Draw the velocity distribution of Ha and CO» at 300K and 10K in a
-game bGgare. (2%}

17. What are the ground state term of (a) HeO, (b) CaHs, (¢} O, (d} SaHoe,
{nonplanar), {(e) BFy, (£ Hp, (g) Tel([Xr]15824d%), (h) Co(atomic
number=27)7 (4%)

18. Suppose that an oscillator (with the reduced mass 1) is governed by the
potential  (4%)

K2 -
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o ctherwise

{(a) What are the eigenfunctions? You only have to write it in terms of
the wave-functions of one dimensional harmenic oecillator with the
proper constraints and modifications if it 14 necessary.

(b} What are the corresponding eigenvalues?

{¢) What is the energy and its degeneracy of the fourth energy level?

19. The vibrational frequency of Ho molecule is @ = 4320 cm—1. What is the
vibrational frequency of Dy molecule? (2%)
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2G. The characteristic rotational temperature B, is defined as A/8r2Ick that
is the rotatienal constant devided by the Boltzmann constant 2, (4%)
(a} What is the rotational energy E.rin terms of @, and the rotaticnal
guantum ournber J7
{b) What is the degenercy, call it g, of a rotational quantum number J7
() For Ny ©r = 226K, whatig the most probable J at 300 K?



