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1. Answer the following questior_ls;' L
(a) What do you mean by thermodynamics

state function ? Ry
(b) Wh°y is the first law of thermodynamics - Sl
necessary ? 5 .
(c) Whatis meant by AU = —PAV? ‘
(d) Define molar heat capacity at _cons'tjant
volume. \ b Ik
(¢) What do you mean by availab1¢ energ‘y_'{’_
() Write the S.I. unit of chemical potential.

i d law of
Write the statement of secon
i thermodynamics given by Kelwn-Planck.
]
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2. Answer the following questions : 2%x4=8
(@) Define thermodynamic equilibrium.

(b) Show t_hat AG 1s a measure of total non-
mechanical work.

(¢) How does chemical potential of an ideal
solution change with temperature ?

Define state function with an example.

{ f;?(er any three from following questions :
o A ; 5x3=15
erive the expression of work done in
an isothermal reversible expansion of an
ldeal gas. 88g CO, gas is expanded
1sothermally and reversibly from 100L
to 120L at 27°C. Calculate the amount
of work done by the system.  3+2=5
(b) Derive Gibbs-Duhem equation for a two-
component system.

(¢) For a cyclic process show that <ﬁdS =0.

(d) Predict the spontaneity of the following
reactions : 1x5=5

(i)  2N,05(g) - 4NO,(g) + O,(9)
()  Ny(g)+3H,(g) - 2NH,
(iii) | 2SOQ(Q)+02(g) — 250,
(W) 2H,(g)+0y(g) - 2H,0(g)
() 2HI(g) > H,(g) + 1,(g)
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(e) What is extensive property ? For 1 mole
of an ideal gas show that Cp -C;, = R.

1+4=5
4. Answer any three questions from. the
following : : 10x3=30

(a) What is Joule-Thomson effect ? Show
that Joule-Thomson experiment is an
isoenthalpic process. Define Joule-
Thomson co-efficient. How can you
determine Joule-Thomson co-efficient
experimentally ? Show that

P
(b) Derive the expression of efficiency of
Carnot engine. Give the characteristics of
n. Give the signs of @, AS and g in each
step of the Carnot cycle. 5+2+3=10
(c) (i) Derive Kirchhoff’s equation.

(ii) Calculate the standard enthalpy
change formation of C,H, from the
following data of heat of
combustion : . 6+4=10

7

C,Hg + Eoz — 2CO, + 3H,0, AH, = -1560kJ mol~!

o0H
( )=_#JTCP. 1+4+2+1+2=10
T

C+0, » CO,, AH, =-3935kJmol!




(d) Show that —

(i) PV' = constant for an adiabatic
process;

T, V5
@) AS= CVZ"}I“"'ann for an ideal

gas;

(it} ASping =-nRX.x;In x;

S, 3+2+5=10

(e) (i) For an irreversible process show
that AS,,;, > 5

(i) What is residual entropy ? Explain

= with an example. 1+4=5

{f] fi) Show that
K, =K. (P} =K, (RT)"™

(5} What are colligative properties ?
Explain two practical applications
of colligative properties.
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