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Sherl questions:

& Please briefly explain the first law and the zecond law of thermodynamics. (2pts)

b. Which of the following transitions: Js—2s, 25—dp, Js—3p, #5—5d are allowed in a hydrogen atom?
{2pts)

¢. Please determine the vibirational degrees of freedom in the foltewing molecules; SFy, Penzene, CHyCL
{3pts)

d. Please explain the differcnce between T) (spin-lattive relaxation time] and T; (spin-9pin relaxation time} in
NMR spectroscopy. {2pls).

¢ For & "M nucteus in a magnetic ficld of 5 Tesla, what is its Larmor frequency?  What is the Larmar
frequency for a '*C aueleus in the same magnetic field? Electron g factor 2.~ 2. {102322 Pmtan g factor
£=5.585486, Magnetogyric ratio: proton 26.75%10° T 57, *C muelevs 673107 17 5 dpis)

f. Please explam the Steady State Approximation in chcmlca] kinetics. {1pf)

g. For a first order remction, what is the relation between half-life time {#,,, ) and rate constant (& )? (1pt)

- Please estimate the difference between C, and C, for CCly at 298K, for which Cp—] 32 TR Ml At this

lemperature jts density iz 1,59 gﬂ:m fig expansion coefficient (u) is 1.24%10° K\, and its isothermat
eompressibility (kr) is 9.05x107 atow’ ! (i0pts)

. AL | atm, the vaporization of Hy0: All,y=43.54 k) Mol"! (208K, AH,;=40.68 ki Mol™' (373K), C, of Hy0y

is 75.3 1K' Mol
. What 15 the Cp of Ha(e,7 (3pts)
b What is the AS of HaOg < FHaOy, ut 373K7 (2pts)

Hydrogen  atomic  orbital: 9, = (2——) o, 4y =0.529177%107"m |, Rydberg constant
fg 1

R, = 109737em ™!
8. Please find the node and maximum probability positions of the 25 orbital of hydrogen atom, (4pts)

L. Dretermine the polential energy, (F), for the 3p: othital of H atom, (Hint: the virial theorem) (dpts)
p

¢ What ig the waveiungtﬁ forthe 25 — 3p transitton? (2pts)

. In the low resolution mid-IR specteam of 1501, three transitons at 2885.64 om™? 278054 cm”, and 5667.18

e’ were observed.
B, Please give the assignments for these thres transitions. (Spts)

b I’Ieas:: determine the values of vibrationa] frequency (we) and anharmonicity constant {wex.} for H¥ 01,

(s 1315}
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6. Acompound gives a polarographic ware with Lip=-0.265¥ (versus S.C.E.) in 0.05M H:505 A 30.0mL

sample containing this compound gave a wave height of 03744, When 2.00mL of 3,00 mM of thiz
compound was added to the sample, the wave height increased to 8814, Find the molarity of this
compound in the unknown. (| Opts)

Draw the electrical circuit for g syatem of controlled-patentiat electrolysis with the electrodes, an amumeter,
and a voltmeter clearly labeled and lines to connect all the devices. The electron flow direction can be
indicated by arrows.  What would happen if the eleciralysis is performed using & two-clectrade callt
{10pts)

I FT-IR spectrometry, an interferameter is used (o produce an Interferogram of which the frequency is
much lower than the eriginal eptical frequency but still maintains the proportionality.  What is the benefil
of such a linear reduction in frequency from detection puint of view? (10pts)

A group of organic pollutants have been extracted from g soil sanple reudy to be analyzed For their
composiicn,  The eoncentrations of thege compeounds are at ppm (mgL) level.  What types of
instrumentation would you use to perlorm such an analytical task in order te know their exact
concentrations and chemical identities?  Explain. {10pts)

ED. Which of the foliowing statements regarding the potentiometry or potentiometric redox tiration are false?

{Note: Could be more than one answers.) {10pts)
{a} 1 is the ecll potential that is being measured.
(B3 Tt newds a reference elecirode and an indicater electrade.
{c Tt is the current that often necds o be measured.
(d} The internal resistance of the cell is very smali to penmit large current flowing through the circuit,
{e) The reduction potentinl (Bgaciea} for all haif reactions in the same beaker are squal al any time, but keep
changing as titration contintcs.

o



	SC05_91_07之1
	SC05_91_07之2

