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= ~ One mole of an ideal gas at 25 °C and 1 bar is expanded reversibly and isothermally to a

pressure of 0.1 bar. What are the values of (1) g (joule), (2) w (joule), (3) AU (joule),

(4) AH (joule) , (5) AG (joule), (6) AA (joule) and (7) AS (joule/K) ? (149 )
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PO ~ The standard electromtiove force of the cell Pt | Hx(g) | HCI(ai) | AgCI(s) | Ag has been
determined from 0 to 90 °C by R. G. Bates and V. E. Bower. Their data may be represented
by E=0.23659-4.8564 x 10* t—3.4205 x 10°°. t?+5.869 x 107° t°

(the unit of E is V, the unit of t is °C-). Please determine (1) AG° (joule/mole) ,
(2) AS’ (joule/(k*mole)), (3) AH’ (joule/mole) and (4) AC, (joule/(K*mole))
at 25 °C for the reaction 1/2H; (g) + AgCI(s) = HCl(ai) + Ag(s) (8% )

7+ ~ The simplest problem to treat in quantum mechanics is that of a particle of mass m
constrained to move in a one-dimensional box of length a. The potential energy V(x) is taken
to be 0 for 0 < x < a and infinite outside this region. Please answer the following questions
for this simplest problem: (1) What is the Hamiltonian operator? (2) What is the
time-independent Schrodinger equation?  (3) What is the total energy of ground state?

(4) What is the zero-point energy? (5) What is the time-independent wave function of
ground state? (6) What is the time-dependent Schrodinger equation? (7) What is the

time-dependent wave function of ground state? (149 )

75 ~ For O (g), the following terms may arise: *Sq 'D, *Po °P: *P, . Please answer the
following questions: (1) Which term is ground state?  (2) How many microstates in P, ?
(3) How many microstates in all terms?  (4) What is the electronic partition function g for
O(g) at very high temperature? (5) What is the electronic partition function g for O(g) at
0K? (10% )

=~ For k = aT™exp[- b/(ksT)] , where k is rate constant, kg is Boltzmann constant and T is

absolute temperature, please derive the Arrhenius parameters, Ea and A. (4% )
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