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Since d* nay be E glish spc.ling stddls in the qm, the quedions bslow ft h lnglish-jun
lik€ ir all p8ious *eEnes. Tnougi, answeN can he Given in Fimisll otcou6e.

Son 6an€r Discu$ what ttp6 ofnolscules may give nse b lomtion of sofl maner, sd vho. de
fte rypical intenctions in soii nader syslems.

Expldn the followiq conepa, iems md phmonena, Use drarviigs and/oi csay-like descriDtim
to claiii, the k$e, shen ..eded,

a) DisNs lhe slructuE and nrnctions of RNA. C p)
b) rf RNANouldbeconi'deFd6alinearchain-likemolecule,which ilh,hoNwouldyoucon-

snuci a simple polymer mod€l to study its strucluial poDenies? (l p)
c) \tlalisi@lloidandvhdqlesofcoiloidscanyouhrleinadiet? (lp)
d) Descnbe the hydosen bond. (r p)
€) lVlar happens if a cell is rzld fton a varer soheDt 10 a cell cultuR dish *bert rhe sohenl is

oil (inscad of fttet? (l p)
0 Conputatidml dodeling of$n nalter - vhal is it Cood for md how it can ftnpldienr *peF

imenrrl sciences? (2p)
g) \vhal typ* ofditrdrent ph6es rhffe de in liquid orystaG? (l p)

ln tbe l9lh 61ury, Beijamin Fnnklin cdied oit an expennent wheF he Nas slanding by the laks
wi$ a leaspoon ofoil (lolDne abolt 5 cn:). He alloNed dDt qumtity ofoil lo spread on water E€
fdDd that lhh dnount of dil corered an area of 2000 n:. Esrinate the thicknes of the oil layer
fr oating on lop ol \6ler Whal is your onclus ion for the shctore of dr layE

Second. usc lh. abolc ldus lo8eiher with the as$nptions $ar (i) rhe densily of oil is 1000 k8/ni
and (ii) lhe nass of m individual oil tuolecule is ?00 anu. Eltinat the valuc ofAvo8ndb\ nunbd.

Tne orieniltional propedies ol iiquid crys|ll moleules (monA olhen) de descibed by the oldtr

,9= .1(@s?d)  E .

In thEe din ensions, rhe pammetes csooiared with lhe above equalio. *e A = 3 /2 and B=r/2.

Asune rnat a liquid cryslal molecule is conined lo a rs.-dinensioml plane such tnat lhe nolecule
is conplelely plan( Undcr these citumlancs, one needs ro descdbe lhe onenhtional o.ds of
the nolaule in two dinssions (insead of rh@), and de dbove equario. hs ro be tlwifren in sd
dincnsions as wcll. Dcdve tne pdmelds /ja B ii rhis situdioi.

Ani*d qtq ro pad (.) !r (b).

(a) A bqctedum movs in wal* a1 a velociry !-(t) as a funclion ofline r. The nas ofthe particle
is m and il moles in a liquid *hosc lhosity n 'J = 10 'gl(ch t, and density h p =
10p kA / D3. Let us asune thatthe ddsity dfthe brcrerim is idenrical to Lhat ofrhe sdou.ding



Iqujd, Iet us allo NM€ thlt lh. padicte is appoximtely sphqioat (virh 3 ndius of _R :

Tte baclenum nNt noves li a .1ddy spe.d !b = I rml s, blt thd siops "swiDnjre" ar lhe
fne t = 0- Thm ft nd qtenal forces eftd on IE beiaib. rhus is sDeed sl61rs to sltu
doM, Calalsrc the veleity ofde heioiM s a ftnclion oftine f.
Nex! ahd cdlculatcue dist Fihe barteriuo vi,l doveh€foic it wenrBlty srops_

(bl bl, Prctoi! folding. DhcBs tne ditrddt slrwluFl lwet6 in Dbtcins dd lhe Etated Dslsio
foldingDroblm. wh) undffid ins of rh€ fotding ps.e$ n; inpotuP

b2. Redon salk DieEs d€ mdon valt by polidins a p@per .definition,. dd dplajn
*hd do ndlon vilk n@s. Usins rhe c@oepr oflh€ ddn N!lk, pFyid. o de6niiio; for
a Ginglepodiclo) difrDid ooonci.nt ,. Mlal does , desdjbe i. pForie? Finaly give

. every{oy qmpl6 oftudm ellks.

rayror dpdtuio, (1+r) v, z | - i" + 8t, + olrs) fot l.
Bolrznen coNerr L330662 . 10-, J / K.

I mu = 1.66 x l0-r7 Ls. (.toni. n6s uit)

SnNl re*ards 10 weryb.ityl


