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The vau der Wall equation of state carrect the ideal gas aw PV—ET ilor 1 mele

of gas] [ur teal gas.

ta} What is the van der Wall equation of state?

bl What approximations do we make for the ideal waw ekl

(2] How o vour evmation in (4} carrect the approxieations (b

(d] The van der Wall equation of statr can be expanided with the virial confbrenls

uf stale:
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2.

The eulropy is the basic teon of statistical meclunios,

[a) What is the Doltzomann definitivn of entrupy in tecms of probalaiile? Defpe

each toerm cleacly.

(k] ¥Whal does the cnlropy change when one inole of gas with voluma ¥ frawly

expand to 247

4. 20%
The partition function is the prime tool in statisticel mechaivs.
tal How do you defioe a partition fusction?

(b} What is the tota] pactition Tunction of ene mole of a dralomic moleculs in

termna of partition funclions of transtation, internal motjon. elactronle slates

and nuclear stares.

(v} Tse the particle in a bux model to derive the translational partition foonciion.
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(d) If the electronic ground atate iz & tri plet state, what is the electrunic
partition funetion?

(e} What ia the vibrational partiting function if the vibrativonal frequenecy

180 for this diatomic molecule?

4. How does the partition functien of the preceding problem affect the heat

capacity of an ideal diatomic gas? (5%)

9.  Coneider the heat capacity of solida, (5]

{a} What iy the law of Dulong and Petit? What is ita reslriction?
(b) How does Einstein's theory correct to release the restriction in (a)?
() How does Debye's theory further correct Einstoin's theory?

€.  Uae the steady-state approximation to golve LA {t}, [Blit) and the

differential rate equation of reaclion interms of A, and B,

AB C+A

A+B

1

given the initial concentration of A and B ta be A, and By, respectively,
and [A] is in cxeeas. (10:%)

7. Estimate the order of magnitude for the eolligion frequency (per second) of-

a No molecule at 300 K under 1 atm of pressure. (5%

3. When the potential of intermolecular interactiog ia Lest described to be

o E:IE » whereas R denotes the interrnolecular distance. What kind of

force iz used to describe this interaction? (Write down the names of the
force) (4%,

Which following set of molecules below the interparticle interaction is best
deacribed to be o= # ta) He— He (h)Ca®™—C1™ () Na*—Cl {d} HF—

Hpd (3%)
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9.  The reaction Hp(g) + Braig) - YHBr(g) can ke activated by UV Light.
Une agsumes that the photon intensity maeasured before the reaction cell
ig I, and after the cell is [ and the absorption follows Besr Lambert law.
After several exparimentsl measurements, we dotormine the differential

. : . AlHEr] _ u[Hz]l_El'ﬂ“n—IJ : hich
rate aquation for this reaction to be &  [Bry) s b[HET] " in which a

and b are thae rate coefficencies. Derive a mechanism to elahorate theae
reaults, [12%)

10. Label each of the follswing staternents as either true or false. Ifa
statement i8 true only under special circumstances, label it as false.
(6%)

(a) The mean molecular kinotic energy of a gas is independoent of tha
molecular mass.

{b} The order of a resction with respect to a substanca is not
nocessarily equal to the stoichiometric coelhicient of that subatance
in the reaction egizration.

(e} First-order processes occur only in chemical processcs.

11.  For a simple Lwu-body collision, the potential energy of interaction of
particles is Vir), and the initial relative kinetic enargy is B, If the impact
parameter [or the collision is 4, calculate the digtance of clogeat T
approach of these two pacticles. (10%)




