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(1) Question No. 1 is compuisory.

(2) Attempt any three questions out of remaining five questions.
(3)  Figures to the right indicate full marks.

(4) Assume suitable data if needed and justify the same.

(@) What do you mean by a cyclic process? State & explain the first law of 5
thermodynamics for a cyclic process.

(b) How is entropy change in an irreverrible process determined? g

(c) Whatis the principle of coresponding states? 3

(d) Define fugacity & fugacity coefficient show that the fugacxty & pressure are 5
identical for ideal gas.

Ut

One kmol of an ideal gas at 298K and 1 bar is subjscted to the followmg process 20
(i) Cocmpressed adiabatically to 10 bar pressure
(11) Heated at constant pressuvre to 623K
‘111) Expanded at consiani temperature to 1 bar
(iv) Cooled at constant pressure to 298K

Qalculate Q, W, AU, AH & AS for each step and for the entire path, sketch the process
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(2) Dletencl equation of state is gﬁ?ep by : 10
RT ~ _-a d"‘“ -
V-b  RTV ""b

Find the value of aand b in terms of Pc and&b
\,’

(b) Find motor volume and compressibility factor for méglane at 100°C and 10 bar - 10
“pressure for the gas which obcys Dieterici equation of" sytate

Data: | 'y
Tce=190.6 K ek,
Pc = 46 bar ";*;Ir‘lw_ .
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4. (a) State camot principle and derive the formula to calculate efficiency cf camot engine.

(b) A closed system contains S kg of air at 500 Kpa and 800 K. Determine the

availability of system. The surrounding is at 100 kpa and 303 K.
Data :

Cp=1.00 KJ/kg k
Cv=0.718 KJ/kg.k
R =0.287 KJ/kg k

(a) Derive the relations to estimate the residual enthalpy and residual entropy for
a iluid using the Redlich K wong Soave equation of state.
Redlich Kwong Soave equation of state is given by :

RT aG,

I.,..‘_—l—lr—-—-—-—

V-b V(V+b) ,;
(b) Using vander waals equation find Joule-Thomson inversion temperature for
Nitrogen gas at 10 MPa.
. a=13€.69 kPa (m*/kmol)?
b=38.64 x 1073 m3:’km01

6.  Write short notes on any four of the following :—
(H . Application of first law of thermodynamics to reactive processes
(b) -J‘;Cqmpressibility factor chart
(c) Cl’épsips inequality
(d) Excfé;f%«ﬁ_
(e) Helmholtztnergy and Gibbs energy
(f) Mollier diagruin.
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