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1. Answer the following questions in brief: 200 mL of 1.3 x 10 M AgNO, is mixed with 100

mL of 4.5 x 10> M Na,S solution. Will
(a) Distinguish between state function and path

v r————— e

precipitation occur? (K = 1.6 x 10-49).,
function. Give one example for each

(i) Define degree of ionization. What are the
(b) Explain why specific properties like specific factors affecting the degree of ionization?
volume or specific heat capacity are intensive.

(ii) Calculate the pH of 0.1 M CH,COOH. The
dissociation constant of acetic acid is 1.8x

(c) Define specific heat capacity. Differentiate , 10, (4,5,6)

between specific heat capacity and heat capacity. [

, 6. Write short notés on the following:
S
(d) 2.0 mole of an ideal gas expands isothermally and '
i . .
reversibly at 300 K from a volume of 10 dm3 to a (a) Common Ion Effect and its Applications
. t
final volume of 20 dm3. Calculate the work done, f
AE, AH, and §q. (R=8.314 J mol'K!). ; (b) Enthalpy of Combustion and its applications
(¢) Two statements of the Second Law of

(e) Calculate the pH of 0.04 M solution of Mg(OH),.

Thermodynamics
(2,2,4,4,3)

(d) Conductometric Titrations (only acid-base)

P.T.O.
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5.

(b) Define molar conductance and specific
conductance. How are they related? Explain why
the conductivity of a solution decreases with

dilution, but molar conductance increases.

(c) The equilibrium constant (Kp) for the reaction

CO (g) + 1720, (g) & CO, (g)

is 5.04 x 10!7 at 25°C. Calculate the standard

free energy change for the reaction.

(d) Calculate the pH of 108 M NaOH aqueous solution
(5, 4, 4, 2)

(a) Explain buffer action if small amount of HCI is

added in basic buffer solution (NH,OH/ NH,CI).

(b) Write any two difference between ionic product

and solubility product.
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2. (a) State Kohlrausch's Law of independent migration
of ions. If molar conductivities at infinite dilution
of NaCl, HCl and CH,COONa are 126.4, 426.1
and 91.0 ohmcm?mol! respectively. What will be
the molar conductivity of acetic acid at infinite

dilution.

(b) The heat of combustion of ethyl alcohol (C,H,OH)
is 1380.7 KJ/mol. If the heat of formation of CO,
and H,O are 394.5 and 286.6 KJ/mol respectively.

Calculate the heat of formation of Ethyl alcohol.

(c) State second law of thermodynamics. Derive
expression for the entropy calculation of any

Substance.

(d) Define Integral and differential enthalpies of

solution and dilution 4, 4; 4, 3)

P.T.O.
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3. (a) Calculate the heat of formation of HCIl at 348K

from the following data:

-

1/2 Ny(g) + 3/2 H,(g) — NH,(g). The heat of
formation at 25°C at constant pressure is -723001J.
The mean heat capacities over this temperature

range are:

N,(g); Cp= 28.53 J/K/mol

H,(g); Cp = 32.26 J/k/mol

NH,(g); C,= 28.49 J/K/mol

(b) State Le Chatelier's principle. For the equilibrium:

SOz (g) + %2 Oa(g) = SOs(g)

Predict the direction of the shift of equilibrium if:

i,

e e e
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(b) The temperature is increased (endothermic

reaction).
(c) Om addition of SO,

(c) Calculate the hydrolysis constant, degree of
hydrolysis and pH of salt of weak acid and strong

base.

|
|
(a) The pressure is increased.
4 > (d) Calculate the pH of a buffer solution containing
0.20 M CH,COOH and 0.15M of CH,COONa.
(K, for NH,OH is 1.8x10%) 4, 4, 4, 3)
4. (a) Derive the relationship between Kp and K . Under

what conditions are K and K. equal? For the

reaction 250,(g) + 0,(g) = 250,(g) Kp = 0.1atm"
'at 300 K. Find K.

P.T.O.




