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Sote cquations or coasanls thal you might noed in selving the following problems:

a. The cigenvidues of o bamome osallator are {n4 17 2o
h. =06k 107y e leal = 4184 F
d. 2 =1414; {3 =1.732, 45 =2.236

Boe T =g e = 3,000,67 = 5,000,607 = 22,000, 2 60,000, = 160,000
[, R=8001motK at 27°%C

(1} Exaplain the Gplbowing feoas (159
() The spio- Lattree relaxation dme [usoally deooted by T}
ib) The residual cntropy
(c) The camnonical enssmbils
(i The nuclear Owerhawser cifect
() Quanmrn yield

(2} Conmider the one-dimensional Schrodinger equaan with

T
Viz)= E"_-mx Tar x 1)
o lore <)

Find the cnergy stgenvalucs., (106E)

{3 Usc the Huckle approsimation t tind the m-electron bindmp cocrgy of both elbene and
hutadiens, respectively. What s the delovalization cnerey of butadiens’! | hine use ooamil
{3 us ther digponal and nif-diagonal elements. respoctively] (15%:)

(d) (2} Show that for a sunple ceaction A« 5— B the celaxaoon bme T35 nelaed w U cale
L

1
constanls by — =& + &,
T

-

{h} Show thar fow a siople reaedun A —5 4 B, by hubl-life, [, d0ks mor depend oa s

initial concenoacion, [AY, but deped oo s st ocder vake constand for the easlua,
k, 154
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{31 The VSEPR (valeace-shelt clectron-pair nepulsion) method Mrovides a simiple, nesomhly
decurate medny of predicting molecular sharps, Accanding o the VEEFR method. U
peimelry 18 determined by the nanber of pairs of valence efectons around the central
dlom of the molecuie. ¢ 5%

(20 Wl H as an example 10 cxnlain hew VSEPR muihod work. {Hine: show s
electron-dot focmula, cxplain why ins bend angls s less than BILS 7

(b} Predict the HCH bond anple of ILC=CH.,

(e} Predici the bond angles of 3F,

II-' [ H
{ﬁ]{'E‘.'r::l = EH", o =} R, & = -nfFe", u=4£'[|kgﬁl' —qu) :| Co= TVe (&
2 ' 2 .r',J L r

o 3 e
A = -RTWNK", v (3RT/ MY U, =TMT, <N miNceT N 2

E=.!:”—E]ll[ﬂ'{ﬂl}"-]:E"—Eln{j _ ) _
af L it Which one of the abuve cqualion 13 saitlbie

b do the calewlation of - [hint: pick » Poanly one eguation for sach caleulation]  [15%)
(a} the average moleculr ranstiongl cnerpy’!

(R} e Tt e an-syuies spewd o Liks kg ples !

{e the: heat capawity of un ideal menatome gri1s?

td) elecirolyte aclivity coclficients Gom celi emf datr't

() papulitions of molecolar states?

{73 Many antibiotics (Ab) function by hinding 1 double-siranded DMNA, The
thexrmedynamics of binding of one antibivte o the DMA duplex diGOGAATTCCT.

wiis measurcd by caloioenry: AL279C, AM® = 63 klfmol and AS° = -50 Vool K,

(a) Assuming only one binding sike per N4 duples muelerulz, caloalse te bindipg
conmsLa () ar 27°C.
(b} Calculate the concentration of fra: anuibuslic auwhich cqual amounts of

DNAfantibiotic comnplex and fre DNA ye pusent,
Ihin: Ab+ DNA = 4p DA | (5%




