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N.B.: (1) All'questions are compulsory. | @”3
(2) Figures to the right indicate full marks. '\b
(3) Use of non-programmable calculator is allowed. QO
)
=
Constant :
Useful Cons . I — | @
¢=2.998 x 10* ms"' k=13811x 102JK" S
R = 8.314 J K'mol" 1J=624 x 10" eV {\
h=6.626 x 107 Js leV =8.06 x 10° cm” ; ‘ .’bb.
N. =6.023x10* mol"! | atmosphere = 1.01325x10° Nm’ RS
A ! G -
me=1.602x10"‘kg N=14H=10 O=16 6\\0
_ Q‘\/
Q

]. (a) Attempt any two 6f the following

(i) Explain the entropy changes that take pla@whcn a substance 4
£ b d undergoes phase transmons g
s (i‘i) Derive an cxprcssxon to- show the vanatnél@ f enthalpy of a reaction 4

\vith temperature. - ' Q

. (iii) Explain the determination of abs:tljne entropies in terms of heat 4

! capacity.

s o .
(iv) Whatis Joulc-Thomson °ff°°23 (%oyy is it studied experimentally '? 4

”a = 0.0245 Nm‘m
(i) Hydrazine is ach ential rocket fuel. Determine whcther itcan be 4
synthesmcd '

NH,NO

N
Thc st mrd

is-3

61}(} are 150, 130, 189 and 120 JK"' mol "' respectively.

s constants for hydrogen gas are :
@ b'=2.67x10° m® mol"

the following reaction at 298K 3
-3H,0,,+NH

2(g) 4(g}.

enthalpy change for the above reaction at 298K
kJ. The standard entropies for NH NOW1 H. .HO and

2g)" "2 " ()

2. (a) Attem &any two of the followmg
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Define fugacuy How will you dctenmne fugacuy ﬁom cquatlon of state?

| 4
} ijéﬁ) Show that (p) AS,;, = nRZ\ tmx, 4
| o (@ AHpiy=0

; rgaz\ - (i) Derive Gibbs-Duhém-Margules equation.' - 4
| ' b\g\ . (iv) Give a brief account of chemlcal potonnal of real solutions. 4
AN '
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re and calculate its value for hydrogen 4
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2. (b) Attempt any one of the following : rg‘-"b
(i) Calculate AGmix AHpix and ASpx at25°Cand 1 atmosphere 4 \o@
when 10 moles of He are mixed with 20 moles of Ne. Q‘\
(ii) At450°C and 600 atmosphere pressure, the equilibrium constant for Q

the reaction N, + 3H,, = 2NH,, is 4.516 x 107 .Calculate &

the degree of conversion of sz and H,m to N'HJ[%, a:ssuming thaé\
the system is a mixture of real gases. Fugacity co€ icientare

: e
=1.3238, =1.2874, =0.8548 5
"Nyg) Tiye) VN ) ' ”Jb-
3. (a) Attempt any two of the following : ' o
(i) Explain the phase diagram of two component syst¢ f solid gas 4
involving formation of amino compounds. \>~\ -
(ii) Draw and discuss the phase diagram of two ¢ onent system In 4

which the two components form a stable comp&d with incongruent
- melting point. X
" (iii) Draw and explain the phase diagram for iyée component systemof 4
liquids with the formation of two pairsQY partially miscible liquids.
(iv) Discuss the application of phase rulE‘-’}to‘temary, system of double salt 4
decomposed by water. . RN - ;
(b) Attempt any one of the following : " (¥ : | ,
| () Derived thcnnodynamically@ﬁ’cxpression for the Gibbs adsorption 4
isotherm. : | : ' ;

(i) Derive thermodynam Q—lly the Laplace equation of pressure 4
difference across ¢ surface. a0

4. (2) Attempt any two of the igﬁ{jw-i'ng' gn”
(i) Discuss in brigl'the solid oxide fuel cell.

Q]) What are tngg‘;brancs ?!Give the functions of cell membrane. 4
(iii) Discuss & Debye-Huckel lirhiting law app_licéble to electrolytic 4

solutj§p of appreciable concentration.

(iv) Expls i '._ e relaxation effect for conductance of strong electrolytes. 4
(b) " Attempt one of the following : ' f : i :
(:)3‘ alcl:ulatc__thc r'.cstin_g' membrane potential for : 4
@, : Ion s'pccie's: ; 'I_ntracellula'f Extracellular
% _ _r co_nf:elntr,atiqn . concentration
Qg‘\co. | . a5 mlr;asl\d in mM
. : | 4
> - LT A |
K - oo * = |
Q\\o | : "
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(ii) Calculate the mean activity coefficient of 1,0x10”?m ZnCl, in g‘)
5 x10°m ZnSO, Solution (A = 0.509 for water at 298K) N)

.

S (a) Attempt any four of the following : S 12

(i) Draw and explain the Maxwell’s thermodynamic square. X
(ii) Explain how the standard molar entropics are dependent on s%q%{urc
of a compound with the help of suitable example. 45
(iii) ‘'Whatdoyou understand by the term thermodynamic cxces&unction?
Write the expression for excess Gibb’s free encr@( nd excess
enthalpy. \"\/
(iv) Explain the term Exo-ergonic and Endo-crgonicﬁ?‘hctions.
(v) Explain the applications of phase rule to tem@‘
dehydrated by second salt:, ' YS)
(vi) Write mathematical expression of BET éﬂation. How is it used to
1 determine surface area of solid adsor ?
(vii) Give the advantages of fuel cells p@:lédﬁvenﬁonal cells.
(viii) Explain the chye#Falkcn-h'ag:engﬁct.'-’- e it

ystems of hydrate
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