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batanuey of ApHe i 1202004 THa polulioa, iF ke perdineat equililada is;
Agr=ag’ + R '
Agt % INH = ApNHL, .
MH: + 3,0 - ML + oH {F%)

. Wlmt B the pH of 0 sobution tha i 0.035M iy qeeiic scid (CrHCo0H)

At 0.0E 1M in stclwn aoedak: (CHyCO0Ma)? Calclate the pH change
af e b fFar upon dilution by a fagor of 100, The disasclstion oonsmnt
FoETEx10°, (o4}

- Whon 25ml ol 8. 10 Bectic #cid sample was Limted with . 1OM

MaOH, Caleulate gl of e aanipla (%) adter gaklsdl 19l MatH, (b as
the equivalert “The disacciation comlat (K] is L 8 x 1675, [10%)

. An sthyloneliaminetelaacalic acid {EDTA] solition wes preparcd by

disaabving appmimately dg of e diaodimn sali it appaaimabe]y

1 lidex oof water. A avernge of 42, 25inl of his aclyfon was recjulred 10
iirare 50.0l aliqaode of a standard that coained 67683 7 of MaC0,
(MW = B4 pfande) pus Biter. A 50.0inl aliquat of e miversl waee
¥as rendered srongly lkaliue o precipilaes U AP R
Me(OHY,. Titrmtion witl o caboiuwe-guenific indiator requiréd 31.54ml
wf il BIFLA solotion. Caloulate {2} e mecdarély af Ue EDTA soéurion
(D) e diker a8 iy=-Ca000 1 it piinsval waies, (1084

- Theri i expreasiou By the Cuivalent-paine polentiad for dbe renedion:

6 le™ + Cnlnb + 14 H =6 e + 206" + 75,0

Fa™ 4 g pp 3

L+ W+ G =20+ T
Tlea: half renction of redax pol=ntinls are expressed in E 1 (Fe™-Fe'™)
il E 205500, (M)

+ Tl cell ECE & M1 (3= %)/ pluss nlecrods Bas 3 potcalial of 07054 .

welian the salutice in the Tigll-hus compartning ia & buffer of pH
0. The patential -0.307 1Y i wldained when U buffier ia replaced
with urknaran {a) Caleulars e pHl and i lnyedrogen don activity of
Ui unkppwn. (h) Asmumilp an ungerigiuy uf HLO01V in the jumclica
poleotipl, whial is che range wf f1 within wiich e 0 valus migdit b
capouled b lie? {1034
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b T¥ilkiowea cougdzx God ar 265wy i lbe sposloum for the
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Fuolometnic Liraion ol {a) bismuthi 1T widls Elwoairria ot 470wn, 3]
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1. {12 poimnis)
a. Show e refalion betwewn the Helmholtz energy and the maxisum work deme in a process
b. Show the relation between the Gibbs energy and the maxirmum man-cxpansion work

2. (10 poinis)
& Calewlate the ecuilibriem constent for the synthesis of & atmmemie at 293 K
b. Estimate its valwe at 500 K

Nyy + 3 ->  INH,,

[ INHL, N, e
AH" (k] mol™ —46.11

57 {JK' mol™ 192.45 . W] .61 130684

pAG" el mol) -16.43

3. {44 points)
a. Explait e Mechachs-hienicn mechanism of a enzyme: zciion
b. Explain the Lindenrnm-Hinsbelwood mechaniam

4. (14 puinis)
Account for the rate law for the decomposition of N,0,
IOy, —> WOy + Oy Rate-ATN.0,]

o1 LEwe basra of the Foflowing rmechonism:

W0, —= W0, + Ny &,

MO, 1 NO, > N, kS

MO, + NG, --> N+, +NQ ki

NG+ NG, > INO, £,

_‘5“ (‘fé}) Piscuss the population ratio between the ground state and lst excited
tate of vibrational energy for any gas molecule at roon temperaiure and
1004E.

éj}ﬁv}ﬂescribe {a) rptational constant apd (b} Frapk-Condon princlple.

7.(33'The length of hexatriene (with § pi electrons) is about §.67 A, show
at the lirst electronic transition is predicted to cecer at 28000 en™.
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" ¥vhat 14 the physlolopleal shigaificames? [(15%5)

1. Describe the suembrane sirueinre and the lipid motlen within the
bilayer of the membrane. (15%)

3. How does the DNA reglicuiion im the Ingping siraad gaT {F5%)

4. What is the wobhle hypothesly im the provess of RNA transinton?
What ks its gigoificadce? (20%)

%. Explaiw the follewing termg, [20%4)
{a) proathetic proup

{bY) exun

) eytosol

e — —_———— - AL S

6. Taing the information below, determine the sequence of a prptide,
Explaip how your struciore ia consistent with each piece of
informatien, {15%}

{a) Complets hydrotyais by 1 M HCI a¢ 1197 followed by amias acld
analysisy indicated the presence of Gly, Leu, Phe and FTor, ina 2:1:5;1
mblar ratig, o :

(k) Treatment of the peptlde with 1-NMuoro-2,4-dinitrobenzene 'fn:ﬂlo-rrcd by
compicte Eydrolysin and chromatography Indicated the preseoee of the
1,4-dinitrophenyt derivative of tyroilne, No fése tyrosthe cauld bi
_I'n-!id. )

(¢) Camplete digerfion of the peptide with pepsin Tollowed by
ehromptsgraphy. yialded % Jipepde contalnihg Phé aud Eid, filud i
b p idr bok b kg Ty G110 152 -bRtE.
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