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PHYSICAL CHEMISTRY-III

(Semester-111) ] . .
(Common with B.Sc., Bio-Technology, Industriai Mmrome{{%y)

aximum Marks : 35

Altempt five questions in all, selecting two questions from each of Section A and B. Quéstion
No. IX i '

(Section C) is compulsory. Use of scientific non-programmable calculator is allowed.
- " Section-A )
Show that for reversible adiabatic cxpansion of an ideal gas TV*! = copstant, e
Define First Law of Thermodynamics in atleast three ways. Derive mathematical expressior
for ist law.

Prove that C_for an ideal gas is_ constant and nearly equal to 5 cal. degree! mol:.
Prove that JoUle-Thomson cocfiicient for an ideal was is zero, What is inv.ersion tem eraturc.})
0 moles of an ideal pas expand :smhcrn_mll|y andreversibly from a pressure of 10 atm. to 3
1th

=

(S 18]

aun. at 300 K. Caleufate the work done in the process.

Define Enthalpy of neutralization. Explain why cnlhaFl?/ of neutralizationof a strong acid and
strong base remains the same and changes of one of them is weak. 2
State and explain Carnot's

] s theorem, Explain how on the basis of cfficiency of a reversible
1¢at engine thermodynamic scale of 3

engi cmperature was developed by Lord Kelvin,
Distinguish between™

) Isothermal and Adiabatic process. (ii) Dependent and Independent variables,
iy Reversible and Irreversible processes,

Vhat are the limitations of First law of Thermo-dynanies ? How
y the second law of thermodynamics ? Define
Hefine Heat Capacity. Derive & re

( . ILImas many wa]%'s ds You can,

\ lationship between Heat Capacily at constant pressure an
Fleat capacity al constant volume.
Calculate the ma

. q- - - . . )
. Ximum cfliciency of a stream theine operating between 110°C and 25'C.
What would be the efficiency ofthe engine if the hoLfler temperature is raised 10 140°C, the 1
temperature of the sink |‘cm;.1|:1m% the same 2 '

Define *Bond Energy’. How is the b

have these been overcom

S S Yol D]

. ond crierpy ol'a bond calculated for a polyatomic molecule
How is it used to ciilculate the enthalpy. change of a reaction 2 )

Section-B
Derive an expression for the entropy ehange on mixing of ideal gases. I'rom this expression
what do you conclude about decredse or Increase ol entropy on mixing. 3
Apply L¢-Chatelier's rinciple to predi T

P b]
, ‘ ¢t suitable condition for getting maximum vi Cthe
prodict in the manufacture of hydrogen by eetiing 1yield of 'h%

123l

Bosch process.

s

- . P\
Defice thermodynamically the relationship (AG), = nRT In -

PI
AAG) }

O

Show that (8G)=all+ I{

"
.
Prove that there is o ner change in entropy ina reversible process and AS +AS >0
for an irreversible process, , o ——. 2
Derive the [oHowing thermodynamic expression -
IR i S TR KL
vy (1) LFI' - 2
Statethird |aw of thermody namics. Deseribe jis importance in detajl 3
FFora gaseous reaction in cquilibrium derive the relation AG" = -RT in k 5
One mole of heljum a5 s heated f ) l .
e L EQR IS heated from a temperature af 2 {
tnteropy change it (1) Volu is k heraue of 300 K

n
Y - H . 10 6(]{} ’_ » 1
me s kept constant (i) Pressure is kept consl}:\fnf-ﬂksﬂlr?:é lH:ﬁ
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VIIL (a)

ts)

3
helium behaves like an ideal gas and C, =—R. 2

Derive Van’t Hoff equation (Reaction-isochore) giving the effect of temperature on equil |br|un£
constant.

?ﬁﬁne law of chemical equilibrium. How can it be derived thermocéy.namically ?

2
e normal boiling point of water is 100°C. It vapour pressure at 80°C'is 0.4672"atm. Calculalg
the enthalpy of vaporization per mole of water.

Section - C

Compulso uestion
1X. Attempt in short : ( P .Q )

o0 o®

nder what conditions an extensive property may become intensive property. Give an example.
How will vou distinguish between a path Tunction and state function.

State Le-Chateller’s 'prmmplc.

Explain the effect o

What hapg

ens to the concentrations of different reactants and products after equilibrium i
attained. Give reason.

(g) Define enthaply of ionization.

|
|
| f mixi f ideal }

| € temperature on entropy change of mixing of ideal pases.
What is Residual entrop p kY 5 5 l
S
1
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