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N.B.: (1) Question No 1 is compulsory
(2} Attempt any three questions from the remaining five qnuastions
(3)  Assume suitable data wherever mecessary
(4) Figurss to the right indicete full marks,

1. (a) Fill in the blanks — _ 10

(i) At equilibriumn the entropy of an isolated system .. _ @& :
(ii)  For a reversible reaction the Gibha Energy is Ciat eguilibrium,

(ili) Fora gas phase reaction Kp is a function of
(iv) For an ideal solution the volume of mixing is _<

(v}  When an ideal gas is mixed the entropy of mixing at constant temperaiure
| and pressure is

B &Fangl

b (i) - For an ideal solution the activity coefficient ig« 10
(a) 1 . : b} Greater than 1 ,
(¢) Lessthan 1 (d} Depends on the solution
(ii) For an ide2l gas mixture the partial fugacity is equal to the
(a) Partial pressure of the (b) Vapor pressure of the component
component

(c) Partial volume of the component (d) cannot be determined

(iii) Tke Raoults law is valid whenp.
{(a) Both vapour and liguid is ideal
(b} Vapor is non ideal aad liquid is ideal
(¢} Liquid is non idezl but vapour is ideal
(d) Both vapour and liguid are non ideal.

(iv) The fugacity coefficient for an idea] gas mixture is :

; (a) 1 (b)) greater than i
(¢) less than 1 (d) dependson temperature and pressure
~ (v) For a maxiravin boiling azetrope the boiling temperature of the azetrope :
(a) is less than the low boiler and  (b) less than the low boiler
tiic high boiler
(c) Higher than the high boiler (d) Higher than the low boiler and the
high boiler '
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2. (a) Fgr the Ieaction A+ R —3 2C+3Dn QH(298)=~2901;J£H;01
Iiisa gas phase Teaciion. A ang B are fog
is the uiiversy] £as constant.
the reactor 5 400 K

0 percent Conversion.
(b) For the above I

R equimolar Yuantities, Cp

1348 where 2
0t of heat to po SUpp

lied to Mmainiaig
10

_ of binary Yquig Mixtures g5
iven by the Squatiop

VE=XX,(30x, + 50x,)
1S in om? mol! At the
; Determinc the

miXture of SPecies lapd 2
(&) 10 moles of Nj ]

Same cnnditions, V. =12
cm® mo-t partial mojg, Volumeg

2 for an €quimo]ar
at this condition,

0cm * molang V,=15¢0

7 carried 10

4. (a) & mixture jp 10

{6} The boiling poin: estin

done by Joback

2 10r this BEHIK) ~ 105 . Zi8:AT, wh

Eroup contribution 19

Sre 9; is the numbey
y 18 the boiling point Contribution Find the boiling boint of
N-octane given that the boiling point Contribution of non ring CH, &roup, ngn
ring CHz 8roup are 23 538 and 22,88, Tespectively,
s. (a) The Antoing's Sguation for » NewW refrigerant 1S g1ven by the Squation (psat) 10
I.u(PSaIJ-—-“IB.?Qh {97y
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(b} R 12 is condensed at 30°C. It is then throttled to -5 °C. Find out the Refrigerant
flow rate that enters the compressor for 1T of refrigeration.

Tsat Psat - Hg kI/kg H.ki/kg
-3°C J.2619 MFPa 31.42 185,243
30°C. | 0.7449 MPa 64.539 199.475

it is assumed that the compressor discharge is at the saturated vapour condition,
Find the work done by the compressor? Aiso calcuiate the N,

6. (a) Prove that the fugacity of a liquid is equal to that of vapourat equilibrinm
(b} With a neat diagram explain the Vapor Absorption Retrigeration System
(c) Write the equation of non-ideal vapour liquid equilibrium. Show that it is equal
to. Raoult's law as a special case. What is the special case?
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(d) T :rive the equaticn ln[El"] ==
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