Solution of Full Syllabus
Examination

SET-4

o =
=0.837

o2 =0.83
o2 =8.379

1.(b)AsP>0,Z=a
again when P - 0, Z = 1 (for ideal behaviour)
sar=1
Thus,Z =1 + aP + azP3

Pressure Py can not be (-) ve, So a; and az should have opposite sign. Now, at Po, Z < 1
(shows minima)

and Z = 1 +a,Po + asP
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a§ is always is always (+) ve. Thus az should (-) ve so that Z < 1 at temperature T1 and

Po. So azis (-) ve.

3. (a) Lennard-Jones Potentia

The equa a een ive s (dipole-dipole,
dipole - i < e/ i i 3 * The Lennard -

3. (b) If degrees of freedom fo
freedom, at ordinary temperature

pting the vibrational degree of

1
Energy per mole (E) = EfRT

GE) 1
C,=| = | ==fR
&

CP=Cv+R=%fR+R
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8. (b) Thermodynamic criteria of a gas to be ideal-

oE oH
)] (G_VJT =0 (ii) (El =0 (iii) p;; =01iv) AH,, =0 (v) AV,,, =0

G,

T
AG=-[(A+BINT)dT

T

T, T,
= —Ade—lenT.dT

T T

= —A(T, _Tl)_BI:(TZ INT,-T,)-(T,InT, _Tl):'
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~A(T,-T,)-BT,InT, +BT, +BT,/bnT, =BT,

~A(T,-T,)+B(T,-T,)-B[T,InT, - T,InT,]

(T,-T,)(B-A)-B[T,InT, - T,InT,]
= (400-300)(30 - 25)—30[400In400 —300In300]

AG =500-30 x 685.45
AG =-20063.5]

13. Let the temperature o

T-298
T

To have 509

15. (a) Let us considera cactio ; 3 are the specific

A constant catalyst reduces the activation energy by x, so that the activation energy
now is (E1 - x). Similarly, activation energy for backward rxn is (Ez - x). There is no
reason for the change in frequency factor (A).

.. Equilibrium constant of the catalyzed reaction
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¢ | E)(Ex) (E,;-E,)
K =i.e{ " }zi.e_ R =K
A A,

*. K¢ = K; the equilibrium position is not changed.
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