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thermodynam ic equil ibrium.

ermodynapics?

-flow vyQrk\with suitable examples

State Camot's theorem and write its significance.

State  the  principle  of increase  of entropy.  Deduce  the  entropy  generation  for

processes from it.

ifferentiate between characteristic g

an ideal gas.

expansion? Write its signi

onstant and universal gas constant of

gas modelling.

t's Law of Additive Volumes ind m€i]tign its significance.

guish mass fraction from mole fraction :of an ideal gas mixture.

PART 8 )  -
one full question from each

M

roscopic and microscopi

module

at least three differences between them.

h quest.Ion carries 14 marks)

ermodynamics. Mention

b)    Define   thermometric   property.   Describe   the   thermometric   properties   and

relations used in any three themometers.

iscuss  the  concept  of continuum  ap

density as example.

wire  is  used  as  a  resistan

10  ohms  at  ice  point,   I

ing point of 444.6°C. Fin

resistance varies with temperature as
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Page 1

ied  in thermodynamic  systems  with

:ter.  The  wire  resistance  is

e'am  point  and  30  ohms  at

tanc; of the wire at 500°C, if the

Ro (1 + q£ + ¢g2) where t is in °C
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13    a)    State   and   discuss   the   flrst   la`,v   of  thermodynamics   for   a   closed   sy`stem

undergoing   a   process.    Describe   the    different    forms    of   energy   of   a

th ermodynamic system.

A gas of mass  I.5 kg undergoes. a quasi -static expansion which. follows the

p. = a + bvr,  where  a  and  b

ffire   1000  kpa  and  200

are 0.2m3 and  I.2` m3. The

ion u = 1.5pt? - 85-kJ/

e net heatL transfel. of the

= (4u)p and for a

Ego:
r¥#!„-

constants.  The  initial  and the  flnal

I  and  the  corresponding

energy of the gas is given

in kpa and v is  in m3.ckg.

irection::,;;:i:;;,;::I,emal¥sd
:,                               I-.   I)

8rty§sS:net:::::uh::tsp:.::e°;Stahneta:#EL¥sefeei8ifec§£:tatnhtep.:ehs:u::.:nr°,ynetetr¥at:

.h.enastgf:fi:
chaiige in enthalpy (a)p = C4hb-

ressu#grocessheattransferequals

b)   A  turbine  operates  under  steely  flow  conditions,  receiving  steam  at  the

following  state:  Pressure  i.2  Mpa,  temperature  188°C,  enthalpy  2785 kJftg,

velocity  33.3:  in/s  and  elevation  3  in.  The  steam  leaves  the  turbine  at  the

i;a;ii=::ti:eaptr:ss::::t:th:psajITeonutffii:i:§:a:.:2ELHraTe&ofv;.,;i:,s,.o|of::s:ataet

Mo

s the power output of the

faaKmejLcvsj..n::;avnectkha:nv:ohact]E.:uns;uffis#+REtesnt::a::etostehce°::o]::;:n::

Sid eyLinder of volum kg of nitrogen. Paddle

work  is  done  on  the  gas  by  stirring  it  till  the  pressure  in  the  vessel  g?ts,

increased  from  4  bar  to  8  bar:  Determine:  (i)' Change  in  internal  energ3!,

(ii}Work. done (iii)-Heat transferred (iv) Change inu entropy.

ggrogen:Cp=1.04Hftg¥>

:::Ifouf:
the

#fad=c;#%=£=2uffigK
isusedtoheatahouseigqurs

to be maintained- at 20°Gict?Heat

atedtobe24ookJthrfe§degrjgstemEeraturedifferencebetween

d.e and-the outside'. If the outside te

he interior temperature of

red-through the walls and

in the winter is, 0°C, what
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is the.minimum power required to drive the heat pump?

b)    State ar,d prove clausius-inequality.

Module -4

17    a)    One ki[ogram of an ideal gas expands in a polytropic process according,to the

PV].3=consfan£.Theinitialpresmse!andvolumeare620kpaand-0.15

The final.volume i.s 1 REha;senffi= o.13o kwkg K and                   8

Jthg K. Find (a) the final

temal energy.

Disc=uss vg;n  der Waals  equation  of sEate.

eGuation of state?

vessel  initially  contain

reaches the critical stat

the mass of the liquid

etemine

the work.done and (c).-the

it  differ from  ideal gas

)°C.  The mixture  is now

(i). dryness fraction at the

ii) the volume occupied by

the liquid water at the initial state.

b}   Draw tlle P-T diagram of a,pure substance that expands on freezing showingLall

the regions. Explain the phase change process for heating with constant

iessu[e lines.

s. relations thermodynamie`

its signifi'cance.

::hsfflf[rstandthesecondTds

lain. Joule-Kelvin effect. Discusstnversion curve and

:a:e;:g:i:;:e:iy::a:::3::e::csatl:dffi:v:¥grife];n::o:f°:Phfe:;°:;t:u:2e::8s%2Ja{g:
calculate: (i) the partial pressure; (ii)`he total pressure; (iii) the mearLvalue of-R

for the mixture.
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