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. (a) What type of thermodynamic system is g
human body ? | 1

(b) Give a statemgnt Oof the first law of
thermodynamics. 1

(c) At a very low tymperature heat capacity of
a solid is given by C, = aT3, What is the
change in enthaypy of the solid when it is
heated from O tp temperature T 9 2
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Calculate the change in entropry wchn 25 kJ
of energy is transferred reversibly .and
isothermally as heat to a large block of iron
at 500 K. 1

Inversion temperature of nit_fogen gas Fs
621K. When a sample of nitrogen gas ig
allowed to expand at 298 K through a poroug
barrier from high pressure to low pressure
under adiabatic condition, the gas exhibits
Which one of the following effects 2

() Heating effect

(1) Cooling efrect

(iii) Neither heating effect nor cooling effect
V) Magnetic effect

tite Physica] significance of the criteriop
Tp S 0, 2

The fate Jaw for the reaction 2A+B —

d[C
“C+3p Was reported as "—[&E—]=R[A][BJ[C].
ExXpresg th

€ rate law in terms of the reaction
rate,

1
©




(b) Which one of the following terms represents
the slope of the straight line obtained by

plotting In k against Y. 1
(a In A (b) In E_
© Beof (d) In AR
(c) A catalyst does not affect the position of
equilibrium. Explain. 2
4, Answer any fwo : 3x2=6

(a) For a system which can do only expansion
work, show that. AH = q,:
(b) The standard enthalpy of the reaction

H,(2)+20,(g) > H;0(@)
at 298K is —241.82 kJ mol,

Estimate standard enthalpy of the react;
100°C. T

Given the following values of mgjqa, hiat
capacities at constant pressure : 2

H,0(g) 33.58 J K';
H,(g) 28.84 J K';

0,(g) 29.37 JK-!

Assume that the heat capacities are
independent of temperature.
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. (¢) For a reversible adiabatic expansion of an
N i ideal gas, show that PV' = constant

p,m

I : where y=
(i v,m

; i } 5. Answer any two : 3x2=6

Nl (2) Derive an expression for Clausius inequality ;
and mention its physical significance. |

}l (b) State Nernst heat theorem. Show how we can
' arrive at the third law of thermodynamics
from this theorem.

1 (©) For an ideal gas show that

!-1=u0+RT1n[B%—J
Where 1 is the standard pressure.
Answer any tfwo 3x2=6

a' o . .
(@ What g a rate-determining step ? The
T€action mechanism

A, = A+A (fast)
A+B — P (slow)

INvolyeg an intermediate A. Deduce the rate
AW for the reaction using rate-determining

step approximation.

e
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(b) Discuss either the half-life meth?d o [he
isolation method for the geterrinaiuniel

order of a reaction.

(¢) Calculate the concentration of a non-
competitive inhibitor (K=2.9%x107* mol dm?)
needed to yield a 90% inhibition of an

enzyme-catalyzed reaction.

7. Answer any two : 5%2=10
(a) Define Joule-Thomson coefficient. Obtain

the following expression for Joule-Thomson
coefficient

A ) [g_‘{) +[d(PV)]
Kt —"C:[[EVJT dP )+ dP s

Show that l—Ln:O for an ideal gas.

(b) One mole of a certain gas obeys the equation
of state p (V—b)=RT (where b is a constant)
and has a constant molar heat capacity €. 2 |
which is independent of temperature, For one |
mole of the gas, find AU, w, q and AH for (
isothemal and isobaric reversible process. |

20/3 (Sem 1) CHM M1 (5) [Tum over




(¢) One mole of chlorine gas undergoes adiabatic
- free expansion from 1 dm® to 10 dm’. If the
initial temperature of the gas is 273K,
calculate T, . q, w, AU and AH consider the
gas as a van der Waals gas.
Given : a = 655 dm? kPa mol2, b = 0.055 dm’®
mol™, C, =33.91JK " mol .

8. Answer any two : 5x2=10

(a) Calculate the change in entropies of the
System and the surroundings, and the total
change in entropy, when the volume of a
sample of argon gas of mass 21g at 298K
and 1.50 bar increases from 1.20 dm’® to
4.60 dm? in

(8) an isothermal reversible expansion,

(b) an isothermal irreversible expansion
against zero external pressure.

(Molar mass of Ar = 40g mol™') 5
®) @ Derive the expressions

dG
[ ““‘] =-—Sand 29'_ =V.
dT /, B
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(i) Calculate the standard reaction Gibbs

1
energy for CO(8)+ 2 0,(g8) > CO((g) at

259C. Given that standard Gibbs energy

of formation of Coz(g)’ CO(g) are —
394.4 and —137.2 kJ mol™" respectively.
3+2=5

(¢) (i) Discuss the effect of temperature and
pressure on the following equilibrium :

N,(2)+0,(g) = 2NO(g); AH = —180 75
kI mol-".

(ii)) Deduce Gibbs-Helmholtz equation to
show the variation of Gibbs energy with

temperature. 2+3=5
9. Answer any two : 5%2=10
(@) For the competing irreversible first order
reactions 5
A._E‘—»C
A__l.(_z-—>D

find expressions for the molar concentrations
of A, C and D at time t. Plot [A], [C] and
[D] against time t for k =2k . Give one
example of such reactions. '
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| | (b) The elementary steps proposed for the chair
| (f reaction between H, (g) and Br/(g) are
| 5

Brz—-—-li'—+2 Br

i Br+H, <2 >HBr+H
Br, +H——kj——>HBr+Br
H+-HBr_—lf-‘3—>H2 +Br
] Br+Br——k—5-——>Br2

;f Derive a rate law for the reaction.

() For enzyme catalysis is derive the Michaeljs
Menten equation. Modify this equation g,
high concentration of the substrate. Giye =
Xpression for the turnover number of
€0Zyme catalyst. 5

|
!
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