| PHYSICAL CHEMISTRY
(Common with B.Sc., B.Sc, Biotechnology, B.Sc. Industrial
Microbilogy Semester—111) "= i1}
Time Allowed : Three Hours]

ote : Attempt five questions in all, selecti
Is compulsory. Use of scientific no

Section : A

1. (a) Show that for isothermal reversible expansion of an ideal

(b) Calculate the enthalphy of hydrogenatin of ethxzrlsene

given that the enthal
ethylene, h?ldro%en and ethane are —1410.0, -
(c) Show that the ¢

] . . resp. at 298 K.
Show ange in internal energy is a state function whereas heat an work are pa h
unctions. .
2. (a) Whatdo you understand by inversion temperature ? How is this temperature connected with the
as constant a, band R ?
(b) %xplam, givi

ng example where appropriate, the following :
g Oﬁen, closed and isolated system (i)
ic} wowt atC —C =R

hat are the’limitation of I* law of thermod

Extensive and Intensive property.
law of thermodynamics ? Def;

ynamics ? How have these been ov

ercome by I
| ( INE 1t In as many ways as you can. 3
(b) Show that for adiabatic revers

ible expansion of an ideal gas :
V' = constant. .
(c) I()Dalc_ulate the amount of heat supplied to Carnot C

2
€ ycle working between 368 K and 288 K, if
maximum work obtained is 895 joules,

4. (a) Describe Carnot Cycle. Derive an ex

. . . 2
pression for the efficiency of a reversible heat engine
working between temperatures T, and T, (T. >

(T,
les of H, are compressed hdiabatfcalfy
(b) I‘ZE litres. Calchiate the [

fro S.T.P. conditions to oc
(¢) Calculate the amount of heat evolved when 200 chlﬁ’

. . . ; 2
! ¢ 2 of 0.2 M sulphuric acid is mixed with
400 cm’ of 0.5 M potassium hydroxide solution. 2

Section : B
5 (a) What is Nernst Heat - Theorem ? What result follows from it regarding entropy change and
’ heat capacity change ?
— ==,
that :
(b) Show oT .

(c) Deriveanexpression for the calculation of entro
chan[;es from T

6. (a) Wha

y chan
to T, an . . .
is Clausius ineqhaliy ? Show that for spontanedus expansion AS,  is positive.

e ——
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) . [Maximum Marks : 35
Ng fwo questions from each of Section A and B. Question 9™
n-programmable calucator is allowed.

P
gas: =2.303n R T log -]5:—,
6.2 and —1560.0 KImol- of combustion of

3
cupy a vol
nal temperature. (r for p, = 1.41 PY a volume of

e of an ideal gas when the temperat e
nd pressure changes from P %o P.. 8 peratur



. g " 2
[ itericon of spontaneity and equilibrium. P
EE} Eq’:'%?c‘ﬁlg}ﬁ‘ t%g gfltol'(;sp; glrlla(rzxrge Whe“rpégo*g o}tj:]egtr oleog\gtsigr%gln& cbto\% r?tita temperature 02
N g ature of 27°C wi _cont: ; .
(a) %)ze?nﬁ: lglgug?gg—%tlg ?ﬁg??qualion for liquid—vapour equilirbium. Show that the equauog
can be expressed in thé integrated form. | oo
(b) F((J:E a gaslf_iq‘olm Izcaclﬁ(%pl%:rgc the following relationship : 2
AG = - nk + . .
Calcul tdndard free ehergy change (AG®) for the reaction:
() G?v%utﬂ!ft lllliﬁesslandarrd Entropie%yof C_d’: and O, are 51.1, 47.3 and 393 t:alt |degree| mozl
respectively. Predict whether the reactiof is feasible or.not Aat the standard state.
(@) What is Van't Hoff Reaction Isotherm ? Why is it socalled © :

CO +%O2 (g) > CO, (g)AH® =—67.6kcal 3

(b) Derive the following for the gaseous reaction
m n
: Py —agesmt
aA+bB U0 mM+nN+... [::Pb =e 2
AlB e . : .
(c¢) Apply Le—Chaterlier's principle 0 predict suitable conditions for getting maximum yield of
the product in the manufacture of ammonia tg Haber’s process. 2

. . Section :
\Ynle briefly :

The net cntrogy of the universe tends to increase, Justify. . ]
2} What should be the temperature of the sink for efficiency of Carnot engine to be unity.

1

I

3) Write expression for total change in Helmhotiz function af constant temperature when volume
chan{;gs fromV to V.. P . 1

4) Whatis the advdntagé of free energy criterion for spontaneity over entropy change ? 1
g Define I law of thermodynamics m two ways. 1

[_)isml;{guish between :
1 -

eversible and Irreversible process (i) Isothermal and Adiabatic process. 1
(7) hat is the difference between HeFl)mholtz fl(m%lion and Gibbs function ? Ureder what condition
beccomes equal to AA ?

I ANT AT MO ww 1
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