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/i Quesion No.l.is ¢
\_}) Attempt any three questi :
(fli) A.ssume Suitable data an B
(iv) Figures to the right indi
Q1 Explain any Four
(3) Fugacity and Fugacity Coefficient v 05
\ o\
(b) Explain T-S disgram . 05
L
C o e ' ﬁ‘{\
(©)  What do you understand by an equation of state? Write down three equations of state. 05
(d) Define Helmholtz Energy and Gibbs Energy A ‘v:(;"j# 05
L 4 Jﬁ\
(¢)  Explain heat engine, heat pump and how the performance of heat engine and hirat pump are 05

(b)

Q3 (a)
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Determine Q ,W, AU and AH for each step of a process in which
at 500 K, 0.2 to 3 Mpa, is cooled isobarically to 300 K. iz cxpza_hﬂed adiabaticaﬂy to 1.0 Mpa , is
“panded iscthermally $o its initial value and 18 then heatzd
processes on a P-V diagram. ey L

Cp=3.5RKJ/KmolK Cv=2SRKIKmol K R %314 Ki/Kmol K
Derive Maxwel! relations.

isobzrically to 500 K. Skeich all

Q9

~ M
It is required to freeze ! kg of water at 22.‘:{\1{ by means of a refrigeration machin= which operates

10
- inthe surrounding at 300 X. The IalcE[;I'eat of fusion of ice at 273 K is 334. 11 KJ/Kg. Determine
2) The minimum amount of work required
b) Heat given up to the qug'g;ndings.
(b) Berthelot equation of sta_t_t:_‘f:f:ii;ivcn by 10

# (a) Findthe vqlﬂ;ﬁb of N-Pentane at 5C0 X and 20 bar

(b)) A stg%l“éasﬁng at a temperature 725 K and weighing 35 Kg is quenched in 150 kg oil at 275 K. If

.r':'_':."" a X _
| {;Jx(F'*‘:I;E-) (V-D) = RT

Find the value of a@d b ir terms of Poand T, -

§ Toa’

for a gas obey Redlich Kwong equation of 10

state.Tg: f*ﬁﬁ?.ﬁ K Pc =33.7 bar

10
gh%e are no heat losses. Datermine the change in entropy.
K TCp of steei = (.88 K.ng K Cp of 0il =2.§ KJ:’Kg K
>
i TURN OVER

ggm is compressed isothermally 12

lfJ 19 ;/F N r, 3G S CHQ‘M-

aststic

e

(eI

.
. ‘ - l__ r K i
'r l' L A



o i
'\":‘8\0; Sk, /\ v/ceGs /,Crt'em
5 Q. P. Code : 573100
2

& 1

Q3 (a) Prove that ratio of heat capacity p )T( )u

(b)  Prove that internal energy is a ﬂmctmn of only temperature, in case of an ideal gas.

(¢) Derive the relations to estimate the residual enthalpy and residual entropy for a gas obeying
vander Waals equation of staze.
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Q6 (a) Chiorine gas faliow redlich kwong equation of state with following constants p _:
a = 8€71.28 Kpa ( m*kmol) K * . el
b=0.02595 m*/kmol g ")

Find enthalpy and entropy departure at pressure 155 bar and temperature 520 K con:ldcr
z2=0.7723 Oy

(k)  Derive an expression for Joule Thomson Coefficient for vander waal gas 2nd find the relation for
inversion temperature,
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