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l. (25 pts) Write down the answers inside the pflgguihasis. which are correct. Note that
sometimes there are more than one rigﬂx; angwer.

a. (5 pts) A reversible process s one ﬂ'n_ﬁmmds a succession of very small
incremental steps, all of whitirare E'l_(e'llllillhl' um, spontaneous, enthalpically
driven, entropically t’:rhren) J;&/

b. (5 pts) (AH, AS, AG, AE) 1mp]1

¢. (5 pts) For a process that can be carmied out by either a reversible or an imreversible
path, the change in (P, T. V, g, E, H. w) must be the same for both paths.

d. (5 pts) When a sample of liquid is converted reversibly to its vapor at its normal
boiling point, (g, w, AP, AV, AT, AE, AH, AS, AG) is equal to zero for the

systerm. e T

¢ (5 p3) An ideal gas expands adi:};li:d‘.lix"_LEa vacuum. AE for the system is
{greater than zero, equal to »ﬁu—thmﬂero}.

2 {15 pts) Consider a two-dimensi ynal square bmq of length L, containing six
non-interacling electrons with hm}&. Giuen that the energy levels for
electrons in 2-D box are i

Ev=(h*/BML?) (n*+m").
a. (5 pts) Calculate the energy of the ground state of this system, 1.c. these six
electrons, in terms of L and M.
b. (5 pts) Calculate the energy of the transition ﬁ-ﬁmrﬂie ground state to the first
excited state intermsof Land M. | —— T
c. (5 pis) Calculate the wavelength of the: itiﬂn n terms of ¢ (speed of light), L
and M. | i

r
3.(25 pts)  For each of the fuilu@g.eLergics or wavelengths, which the type of
molecular transition that most probably corresponds to this value, e.g.. Totational,
vibrational or electronic transition.

a3ecm b 10pm ¢ 64x107°) 40256V e 6.626x10%]

4. (20 pts) Consider the simple Michgels- Bfnamsm for an
enzyme-catalyzed reaction:

2w

—_— '_
E+S &= EB ’:r
K.1
Assume k; and k| are very fast. he ethbammonitant of first reaction Ky, and

reaction rate constant of k; can be measured in different lemperatures. Assume at

temperature T, k; is k;, and K. is K,.; and at temperature Tq, Kz i Ky and K is Ky
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a. (10 pts) Express the activation enel;g}:Erﬁ:r kg intemms of Ty, ky, Kg, T, kg and
K. " | 1

b. (10 pts) Express the standard thermod{mamic fnﬂml'pl} (AH" ) for formation of ES
from E and §7 —= =%

Vi
5. (15 pts) Answer the questions bs{w uxlng following terms.
Fluorescehce, internal conversion, intersystem crossing, phosphorescence, (excited
staie) vibrational relaxation.
2. (5 pts) What molecular photophysical process(es) involves a change in spin
multiphicity?
b. (5 pts) List the non-radiative process(es).
¢ (5 pts) List the five photophysical
{top) to fastest (Bottom).




