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'Nolure! Out o{ the simplesl mafter it creoles mosl diverse things, withoul the slighlest effoi, with
the greolest per{ection, ond on everlhing it costs sorl o{ fine veil. Eoch of its creotions hos its
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te'the second yeor of inquiry.We must
toke this opportuniiy to ihonk you oll for
the worm ond enthusiosiic response to
o,-,' col..,mn. Over the post yeor ii hos
been n'otitvino tor rrs to receive such o
'orge number ol 'esponses io the prob-
lenis *e hove been posing. We hove o
nlencnnl qrrrnriqp lrrie hnnel fnr rrnrr,, "",r'
We hcve decided to o{fer o humble
p,ize to Y. Roio Reddy {Todipotri,
Andhro Prociesh) who hos been re-
spondinq most requlorlv cnd hos qiven
the lorqjst numbe"r of correct soluiions.
Fe wi I gei f 'ee copies oi Science Todoy
t " rrnnnt ', r ,tor o yeor { l98Bi. Heort,est cong'otulo-
tons to yo;, Roio. We hope you will
keep it up.

In porllculcr, we would like io men-
tion how impressed we ore by Roio's
thouqhtful ond detoiled investiqotion oi
rho "'o.^.1 nr^h,Fm rnro ^^"J i^ +ho

Seotember issue: Whv does woter le{t
in the open in cold countries in the
winter freeze fcster when it is initiolly
heoied 1o cr hiqher temperofure? Here
s wnol Kolo wntes:

With the help o{ ihe {ollowinq ihree
{octs we con solve the mystery of HOT
FREEZE,
I . A bodv ai o hiqher temperoture loses

l-eot o: o {ostei rote thon o boCy ot c
lower temperoture.

2. li there is o temperoiure difference
between the top ond the bcttom
lovers of c liquidconvectioncurrents
cre formed. The top lcyer rnust cl-

To coin q phrose,
these problbms could
leove Vou whistlinq in-the dork

ISH you o very hoppy
I 9BB.

With this issue we en-

woys be of o lower temperoture thon
the bottom loye'. Otherwise conVec-
tion currents ore not formed.

3. Woter or ony liquid cools ct o foster
rote when stirred. The stirrinq con be
monuol or ncturol os in thdcose of
conveclion currents.
S;nce the ef{ect is more pronounced

in ihe cose of o wooden vessel let us
consider it firsf. Accordinq to poinl no. I

obove, hot woter loses h-ect of o foster
rote. All the while the cold woter olso
loses heot, but oi o slower rote. There-
fore, ci some point, the hoi woter
cotches up with the cold woter. (A roce
belween hcre ond tortoise where for-
to se is given or in,tiol leod.) Noturolly
hot woter w i hove stronqer convection
currents than cold wotei(the more the
d'ference n temoeroture the stronger
the currentsJ.

Now we hove ihe followinq situotion.
The two vesse,s cre of the iome tem-
peroture. Bui the hot woter is cooiing ot
o toster rote becouse convection cur-
rents do noi obruptly slow down to the
speed o{ fhe currents in the cold woier.
{The hore hos cought up. with the
tortoise but conlinues to run tosier ihon
the torioise thouqh of o rote slower
thon it did in the beginnlng )As o result
the colcj wcter ccnnot keep up with the
hot wcter in losing heoi. So the hot
woler ireezes tirst.

In o woocen vessej lhe only surfocc
where heof cen be qiven out is ihe
surfoce of the lrquid. The sides o{ the
vessei do noi o ow the trcnsfer of heot.
Th s ir creoses rhe temperoture dif{er-
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I ence between the top ond the bottom

I loyer.s of the liquid. Consequently
I strono convection currents ore tormed.
I tn 

-o metollic vessel heot is lost
I throuoh the wolls of the vessel olso. This

I resulti in o reduction of the temperoture
I difference between the top ond the
I bottom lovers. Therefore only weok
I currents oie iormed. When ihe hot
I woter cotches up with the cold woter,
I the strenqth of currents in both of them
I is olmosl eouol. Both fieeze ot the
l, some time.
I Here is o {ollow-up question. Con we
I observe the some effecl iof hot wcter
I freezino first) in the obsence o{ qrovitv

| {i. o s"poceship, for exomple)? 
"

I In the obsence oi gro'rity, conveciion
I currents do not f6rm. We connot
I observe the eifect. Thot is, the cold
I woter freezes firsi, or both of them

I freeze simultoneously.
I W" con use the following two experi-
I ments to contirm or retute the convec-
I tion current theorv.
I EXPFRIMENT I

I Aim:To creote convection currenis
I orti{iciolly ond observe the results.

I Equipment: Two identicol wooden
| 
'vessels, 

ice, solt, two identicol flot bot-
I tomed stirrers, one heoi-proof (thermo-
I cole) box.
I fltt both vessels with woter oi room
I temperoture. Slowly move the stirrer in
I vessel no.l uo ond down until ihe woter
I freezes. The stirrinq is identicol wlth the
I convection current] lf the theory is cor-
I rect, the woter in vessel no.l should
| {reeze firsi. Otherwise woter in boih
I vessels freeze ot the some time.
I rxprnrurNT z
I Aim: To -qiop convection currents
! from formino ond observe the results.

I EquipmenY, Two smoll wooden ves-
I sels with o smoll hole ot the bottom,
I nnetol llds for the vessels, ice, solt, one
I heoi-proof (thermocole) box.
I Take hot rvoter in vessel no. 'l ond
i cold ,.vnier in vessel no. 2. Fix the metol

I lids ond inveri ihe vessels. Keep them
I on the freez'nc rnixture. Observe which
i of the two w6ters freezes firsi. In this
! cose there ore no convection currenis in
i coih ihe vessels. Once the iemperoi;re
! cf hot r.^rcter eclucls the iempercfure ol
i coid woter both ,r{ them lose ihe heci ci
I ihe sanre rcte. Boih c{ thern shc,;itj
i fi'eez* cji the scme tinre . llthe leini:eig-
i i.,tes oi.rvr:ier in rhe i:egir:iring cli{.ie r by
i quite c lcroe cmr::r:i il-ren theici ."v,::rr
i rirv fcli j':i;ai,.h ,-.1p ;.'ii;i ihe cllrj i';ci+:r
j itne i3*cijj; is cii'ircsi ci ihe rtccl cnci
i lhe lr*re is ct lhe sicriino oiint. 'i"he

iicrk"ri:e is,;i'ren too mJch ier;c. ii
I i'ccci.:i,r the qlci be{c:e tl'ie i'r*"i; i.cuii'i
i ccich un vritl iii. iireri ihe lcici xcier

freezes firsi.'
We invite your comments on Roio's

onolysis. We would only like to point
out thoi it misses on imporioni foctor-
woter ot o hioher temperoture loses
moss of o foste"r rote thon colder woter
due to foster evoporotion. Hence, if you
stort with the some moss, bv the time
the temperoture is equolized, the hotter
woler hos lost more moss ono so nos o
lower heot copocity {moss times speci-
fic heot). So it cools down fosier subse-
quently. lt would be, of course, very
interestinq to moke o quontitotive study
o{ the relJtive importonce o{ ihe voriou!

foctors involved. Would ony one of you
iike io try the experirnents sugge,sted by
Rclcr?

Pronoy ProtcF Kohli f rom Rohtcrk

{l-lcnrcnc) hcs rcised on interesting
question concerniirq ihe in'risible .'non
p'obt*m Ji;cusseJ- jn lire Sepfember
issue. Pronc-,.t cicues ih.;rt if ihe, eyes of
rne in..,i;lbl;' mir .r,ei'e rncce riT o
rnoterisi whi;l: ur-iei c; c i;!ci.k i.c,,,
lcrbsoibinq cii ii:e i;rcideni iichil tir*r-, i;r:
nriqhi be ?Lle ic lsee' bi:cllri;si.: c; iirr,'
,:bior"piion c{ iign: b'1 f:i:;eyes. unfcr'ir-in-
gi6lr.. 116'r; ^L.5prpl.:; :, ,.,i ' .. ;q:,"1'
er:rlPig US iO ioe llr,n.lq, r; .':*

creote o sensotion. To be oble to see
thinos cleorlv our eves must be qood
len#s which'con re{roci liqht ondJorm
cleor imoqes on the retin-o.

Now, leis consider the solution to ihe
first problem in the November issue
{suooested bv Monish. P. Poqev from
ind6ie). Tokd o thick rubbir'bond,
stretch it ouicklv ond hold it oqoinst
vour forehdod. You will feel it dislinctly
worm! Whv is it so? Well, iirst note thot
the ouick siretchinq of the rubber bond
is on''odiobotic' pTocess (no exchonge
oi heot with the surroundinqs con occur
wiihin this time ond ihe work done by us
in stretching ihe rubber bcnd goes
entirelv to iicreose the internol en!rqv
{kinetic ond ootenliol} of the rubb!r
molecules (the{irst low of thermodync-
mics). This roises the temperoture oi the
bond. When o qos exponds ropidlv, the
gos itsel{ hos tddo work by deriving the
required energy trom the iniernol ener-
gy of the gos molecules. Consequently
the oos cools down.

This simple phenomenon o{ the
stretchinq o{ o rubber bond hos onother
foscinotiiq focet. A rubber bond is

usuollv o- disordered tonqle o{ lonq
choins of molecules. The strEtchino orol
duces o more ordered orronqem-ent of
these moleculor choins. Nowi'eniropv'
is usuollv token to be o meosure oi the
disorder o{ o system. So one would
expect the entropy of the bond to
decreose when stretched. But enlropy
connoi chonqe in qn odiobotic process.
The resolutio"n of this porodox probobly
lies 'outside the reolm cf stondord
'equilibrium the,rmodynomics'. Thq
usuol connection between entrobv ond
disorder breoks down in non-
equilibrium thermodynomics, o subiect
thot is onlv iust beqinninq to be properlV
undersiood. Thoie c{'you who ore
interested mov wish to reod the
pioneerinq wolk in ihis oreo done by
iluo priqeiine ond his Brussels Schoo[.
Pricooiie'wos honoured for this out-
sto"ndinq work with-'o Nobel Prize.

Finollv the problems ior this month:
l. Ploce o rupee coin verticolly on its

edoe on o toble. lt tends to {o!l down
on"its sides. Now, qive it o push. it
rolls iorword stecdilv {or o whlle

'r/thout toppling. V'/hy? Noiice ihoi
ciler cr ',vhile the coin storts mo'rine in

o curvecl pcth eiiher lc the ie{t oi tc
the i.ight cnrj evenfirciil,'ior:pies. il is

si;c1 .r att-,rrnDn oh;-norneno.. -' r'..3
'cr..J r\re!' ihi:uaht ccoui it?

2. Peorie o{len" whislie .* r-:eic,lle:
"* ti'ri'ciioh their iips rnihen ill c nlef tv

no,:ci \.Vi-:c1 exccfiv hcnpens tc i:ro-
ciuce ihi-q scLind? Flove vcu e,ter ir:ei

! ,t | , a 
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