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The reaction. H,O(l) «— H (aq)+ OH" [dﬂj relaxes 1o equilibrium
with a relaxation time OFZS.O:_p&aI 298 I;;_and pH = 7.0 and pKw =
14.0. Given that the forward l‘Ea_c_ti@_n_is_ﬁlrsjr}rﬁer and the reverse is
second-order overall and the molar conicentration of pure water is 50
mol L™ Please calculate the rate-genstant for the (a) forward reaction

(B%) and (b) reverse reaction. (8%)

3

- For a particle in one dimensional well of infinite depth with the length

4
L. The normalized wave funetionts' 4 (x)= [%l sin| % l.

*,

(a) Please determine the expectation values <X> and <X% of the

particle. o | (10%)
(b} Please determine the exﬁéctafi:::n values <Px> and <Px™> of the
particle. {10%})

{¢) Please justify the uncertainty of the position and its conjugated

momentum in the above case withm =l thatog op, = h/ 47 Where

—

oy is the standard deviation oftheobservable X and 4 is the plank
constant. f (10%)

h=6.626%10"" Js. / —
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4. For a two-level svstem, the Towerenergy state is non-degenerated and

the higher energy state (at an_energy &) is doubly degenerated.

(a) Please write down the partition function ¢ for the system. (5%}
(b) Please calculate the population at T — 0. (3%)
{¢) Please calculate the populationat T — « . (5%)

5. A cell in which the reaction. PE:HgECIZ:PHClg +2Hg . takes

place has an electromotive fmi‘:'é:[em‘f} m’:at 300 K, and this
emf increases with temperatutie by 15*10™ V/K.,

(a) Please calculate the maximumavail;tb]c work per mole of Pb

- (5%)

(5%)

dissolved from the cell at 300 K.
(b) Please calculate the entropy of the reaction at 300 K
(¢) Please calculate the heat absorbed by the cell at 300 K per mol of

Ph dissolved. (5%)




