
r'S*r,l
J( ",,'^rn)o'
\'&;nnmt-,uC

!r]$tif1l ljui"E.r:.:it_r, liri ;.,a]li{,i

Jl'Lcrrf "le[r ce L\a,',i,.;! i r .t, :lr,-.,,r.111 " t., t I. t...,,..

i:11€ dilillreilc. 11 i.he lteat.lpiirir.:i5 it!, _

..1, .r1", r, , )- l: i -.!.; ..1.., t. .. t,.

/rfovr:trh1'1 ,'g l. ,
r-rr; r 1 l,iIra! all il_er'1;_tf" I

I ali lrrcio-rr. ;

Time: al2 lt.|r.

(a) nefine tle ierr:'ls lherm;l ea]:]an.iot :;otlter al tot]]prtr!,i.jir j !

Derire t11e $rsi thertroC;na,;rll .q a'i -i a-,

equat:c! dU = ftlj .- pd!,'ard llartL,i,e:i,:

lielce s!civ iha:

ilit" = t

.L.ellici

= \ diiv- 1"

i,1P\
- l..nr 

) /

;tici

ii'

r)

:!i

:il l

r)

r)

j:i

r\lt

,(

ti

et

:fii

i'r

iiJ

iri r

(Ll At colstanL
eqraticn:

tc nler -lur. ,i-,l !'aria i,r Ju ari litJtiiirll j,,..rri f :: lresslr.a.

eq!a':.crl r)i !late Ptl '.-

lhe equaiierl.ltii;i,..

t

i,r.;

ap, ,ti.
D€ rlve a ri et.p t.e s: iot io r $r e ir: ga r it,,. l) a ga :i il.t ai it ;rJ:l

di,;, .= fi?'-' q.,2; t, ;t.,7)

,, ...t ...:. I ,,". ... : ..,'-. ,(. ..

L.t-1a ,." rl..l,:i,, .j,ru ..1.:



/.)

i_r la)

(a) The sa€l.irr - li:)lrode e.llraiiou a.t-the llroiilr cI']oirt
r, r'. hr it p0 ,tlrol(.. Ir' :_=r, l|l- !

cc1lsi:rnts.

I I a pcrfe

whefe a h

il .\h',.t: r " ,.t . ..r 'r t.,. c .-. '' '

tgaills in,/rltaat i{ iltls e}.l, l r,ttiijlan.

ii) Frolli iho Auriiiary .qu:,rtiDn (tG ,. I/.lJ'-SdI, sh{)..,./ thai
Gibbs erellX' rr,'hert lteatlltg thcr rauple .torr Tj t. I' ar: c

] o .,1: rt:r,. ,,,.lr | ,; ,

lival'.:lle l\e .iha]lse ir rtclrr Ciirll,i energ,y tha L , lroirpanies
samFll tiL,l1l :7: l{ i.J 3 7-l li ;:r {.crstir.,t1r pt".s.,ll e { I : /9.82)

i{-rs!rj ln r d;r =. r l:r r -- :,.I

Cal.Llialr iiie .aliL1 ol lile lr..tjririatiolliii !rar.:iIiort fu]].tion; !l.Dz
at ihe r,rre'.erlpe l irir.rrr ald vi.'l,rrrre.

i) !\'rite ihc IIinl!ltfri.t lb, ! tcn] :,,,'stfIt i! tet.inl .ri ijrst 0

Lhccrl'.

ii) 5ho,/t tl!:ll tl!e a!1li:ag(, aLryt:lr tlI ti!a ry:jiel]1 is !irtjt rrjr,

< l: >= <- liior.> i <,i1) ;

lrYlre|e < !'01 > = Averal;e .r!ier.g)' ol Lh e iLleal s:'st:rn = J({r

.: E(l1 > = alfr!.rrder co..{tlitiljt t.r ile encrgy-f(r/f0))

A pa*;!;c of mass nt js it) i, lrr!{ h.ritlj lcitgl.L a.

is given by 'Lhe l1ljl.Lion l/," ix? lJsi|i,. l]t!'

i'i': .,,n', i .:.:i\,/ - I i. :l'1.

')l!.r 
r )artential

s:r1]1, illalthe .v.r':rte eI.ilI o[1i]q |1J.Li{jlc i!r::tle tlteh0;iis,

h2 l:',1,; l:t >,.. . -= -t-...
ijitt.fl,: :i

;j;)sin(21,:) -

iii)

(i)

iiD

ferr!rrLration

!;; - ;;i ;: c'rs(?br)



'1

tt), -.ii, rri(, ; :, rr: L Ll I Lr i I.r,

'I


