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a.  A 0.020'k i lo3ram sample of .a mater ia l  is  in i t ia l l l 'a  sol id at  a rcmperarure of  20oC. Heat is added ro the sample''  at  a constant ratc of  100 joules per sccond unt i l  the temperalurc increases to 600C. The graph above represenrs
.  ^^</.  

r l rhe remperarure of  the sample as a func-t ion of  t ime.
lgoo Yf$tr . l  Calculate the speci f ic  heat of  rhe sol id sample in unirs ot joules per k i logram oC.

'Bf , t l5f  rg (b) Calculate the latent heat of  fusion of  rhe sample ar i ts melr ing poinr in uni ts of  joules per k i logram.
Referr ing to the three intervals AB. BC. and CD shou'n on the graph. selecr thc inrerval  or  inrerr .a ls
on the graph dur ing uhich:

i .  thc ar 'cragi  k iner ic energ) 'of  rhe molecules of  rhe sample is increasing
i lag
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n ) I nn idcal gas initially has pressure po, votume /6, and .brotu,. ternperaturc 16. It then undergoes the foltowing
- 

.'Jx -t-+l 
- scries of prooesses:

I. It is hcated, st constant volumc, until it rcaches a prcssure 2ps.

Il. It is hcated, at constant prcssutt, until it rtaches a volume 3 /6.

tIL It is cooled, at oonstant volumc, until it reaches I prcrsurc p6.

lV. lt is cooled, at constant pressur€, until it reaches a volume /s.

(a) On thc eres bclow

i. dnw the pV diagram represcnting thc ssrics of prerscs;
ii. labct each end point with the appropriate value of absolute tcmpcratutt in tetms of fo.
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(b)

vo 2vo 3 Vo

For this scries of processai, dctcrmine the following in terms of p6 and Zs.

i. Thc net work done by thc tas + a f t Vo
ii. The net changc in internal enerSy J cl
iii. The net heat abeorbed :,

Given rhat cp = 
1r and ,r'= 1^i, h:h,"c rhe he.t ransferred during process 2 in terms of pe

znd Vq. e
ao. o C? A\ ' ,., ; n ltti.) : ro nftJ. '= tg p" 4

Q f i'o^'r 
(c)
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Qh=

i--' t ' =
- - - .  t  -.c -

500 K

200 K

fL 3 |  l^t-{ lz-diagram above represents the states of an idealgas during one cycle of operat ion of a reversible hearqJ engine. The c1'cle consists of rhe fol lowing four processes.

Nature of Process

Constant tcmpcrature (?'1,  = 500 K1
Ad ia bat ic
Constant tempcraturc (?i  = 200 X)
Ad ia bat ic

P*z ?"/Z 
During process AB. the votume of the gas increases from zq ro 2vs and the gas absorbs 1.000 joules of heat.
(a) The pressure at ,4 is p6. Derermine the pressure at g.

IAOOl (b) 
_Usjngthef i rst tawofthermodynamics.dererminetheworkperformedbyoronrhegasdur ingtheprocess .{ g.

qrrt t { t6€ 1a9 During the process AB, does the entropl 'of  the gas increase. decrease. or remain unchanged? Just i f l .y-our
answer.  O f  +tg* l r \

4go1 
(d) catculate the hcar Q givcn off  by the gas in rhe process cD.

,  (e) During the fut t  cycle ABCD,{.  is rhe total  work rhe gas performs on irs surroundings posit ive. negat ive. or
t .potf"' zero? jusrify youi 
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Process
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CD
DA
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25 r to't 50 r lo't

$[- t{ l. Onc.molc of an idcal monaromic.gas,.initially at poinr A at aprcssurc of 1.0 x 105 ncwtons pcr mctcr sqrurcd andr a volumc of 25 x l0-t mctcr cubcd, is ukcn rhrbugh a 3-prochs cycle, as shown in thc pv liagiamabovc. Each
Proccss is donc slowly and rcvcrsibly. For a monalomic gai, thc.hcai capacirics for corstant voluire and consranr
Pr6sutc are, rcspccl'ivcly, Cy = (312)R 4nd Cp = (5/2).R, whcrc n is rfrc universal tas eonstant, 8.32 J/molc. K.
Dctcrminc cach of rhc fo'owing: acorl 600 [ 6OO f

(a) thc tcmpcralutc of thc aos at cach of thc vcrtices, A, 8, and C, of thc rriangular cych

\]90: G) l}rc nct worl donc by tbe gas for onc cyclc

t2goA 
(c) rln nct bcat absorbcd by thc gas for onc full cyclc

bAqof 
(d) thc hcat givcn olt by rhc gas for thc third prooess from C to ,{

t a (c) thc cflicicncl of rhc cyclc
ol I

2"0 x tOt

1.0 r lOt

p(N/tD3)

?L

Y(rP)
25 r lo't
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A freczer contains 20 kilograms of food with a specific heat of 2 x l0r 

fure 
The tempcraturc inside the freezer

is initially - 5' C. The freezer motor then operates for l0 minutes. reducing the temperaturt to - t' C.

\.1Xrg\ t.l How much hcat is removed from thc food during this time?

The freczer motor operates al 4(X) walts.

2 fl *rOi J (U) gow much energy is delivered to the freezcr motor during the tGminutc pcriod?

a Ly tgei 
(c) During this timc, how much total hcat is eicted into the room in which thc firczcr is located?

a r! r ' - (d) Determine thc tcmperature change in the room if the spccific hcar of air is ?00 
# 

Assume therr are

{t{'t'C t0 lilograms of air in lhc room, the volume of the air is constant. and rhere is no-trcat loss from the

room.
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+F b l' A proporcd occrn Powcr phnt will uritirc thc tcmpc,.rurc difference bcrwcen surfrcc 3arwlrcr lnd scewrrer rr afl:iiLl.if 

mcrcn"t'umc'r" 
'utr...1.#;11il. ir 2i" ccisiu;;;;. rcmF*rurc 

' 
rhc rfl)-mercr dcpth

.0?f .t1l 
Whrr ir rhe idcrt (Crrnor) cfficicncy of rhc ptenr ?

\ 2eot*" liJli?il:tt',:.T'"il',1l...ff'-ll,nf:;,::if T:,:.^:::1,_:tirc opc.riry wirh rhc crriciencyrouad in prn (r),.r "Li'.,.l;;L,'s#;Tr:Liil i:?ffiff!I

,ftt5; iltrlT ffi;:lliJ,,:TL,:i.T*",:;::.:fll:,..lr oro jrccnr. Ar whl nre rhusr mass be;:il:tri:li""i'fjfl.Hi::l*F1il;'.';iJlf :l','",,11fi :'llJ;filJ: jil:l
rbove? Exprcssyour rDrycr in tito3rrrr pcr r:cond.

Prcssurc

eQv,e)

2vo
Volumc

Iff .: :jf&TiT ;:::ff u:': "fl :ifil.,t':H,: Tl h j;:,T, 

"b3:: 

r) c n 3 i nc i n w hi c h e n x c d r m o u n,

Po

o

(d) In rhc.chrn below, for crch prn of thc cyclc
y-_:i: ITrylro.r. chrn3e A r rrc posiiivc,
ncrr ts rddcd to rhc 3rs, end A f  i r  iosir ive

indicrtc wirh ff, -, or 0 whcthcr rhc hcar aransfcrred
mtrrtvc, or lcro, rerpcctivcly. (e is posirive whenwncn tnc tcmpcnturc of thc ars incrcascs.)
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