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Q1. Choose the correct option for the following MCQs. and rewrite it. [10]

1.  Asubstance for which the molecules have ‘more than number of available
states, also possess entropy.

{a) Lower (b) Zero " (c)Higher  (d) Medium
2. The moment of inertiaisa - property. .
(a) Nuclear ~ (b) Atomic (¢} Chemical (d) Molecular
3. Aspontaneous process is accompanied by __infree energy.
{a) Increase {b) No change (c} Decrease {d) All of these
4,  Adevice used to convert chemical energy of a reaction into electrical energy ‘
is called, _ .
(a) Electrochemical celf ' (b) Galvanic cell
{c) Voltaic cell _ {d) All of these
5. Which of the following is called calomel? ‘
(a} Hg:Cl (b)KC (c) NaCl (d) PhCl,
6.  Fora ceil reaction to be spontaneous if AG®, and E%, .
(a) -ve, +ve’ {b)—~ve,-ve (c)+ve,-ve  (d)+ve,+ve

7. The'maximum number of phases in any equilibrium state of one component
system having zero degree of freedom will be .
(a) One {b) Two () Three {d) Four

8. Thetemperature at which one form of sulphur changes into another ata
givenpressure is known as the,

{a) Boiling temperature {b) Melting temperature

{c) Transition temperature (d) Freezing temperature
9. The scattering of light by the dispersed phase is called,

(a) Brownian motion _ (b) Tyndalf effect

{c} Adsorption ' ~ (d) Electrophoresis -

10. the gold number of a hydrophilic colloid, the hlgher isits
protective power,
{a) Higher (b) Lower {c} Constant (d} All of these
Q.-2. Whether the following sentence is true or false, - {08]
IF AG =0, the reaction would be at a state of balance.
Therotatlonattherma!energyfor linearmoleculeis 3RT,
Cell potentlaf is an intensive property.
HCl used as electrolyte in salt bridge.
A phase is always Homogeneous,
Aqueous solution of NaCl contain one component,
Colioidal solution is a heterogeneous system consisting of two phase.
Gelatin can act as protective colloid. :
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Give the answer in short for the following questions, [ANY TEN). [20]
Write the statement of third law of thermodynamics aitd Trouton’s rule.

Write the limitations of molecular basis of entropy.

Derive the expression for the translational entropy.

- What is the purpose of sait bridge in an electrochemical cell?

Write the presentation and reversible electrode reaction for the following:
{i} Quinhydrone electrode (i) Calomel electrode

Define:’ (i) Activity(a) (i) Activity coefficient{y)

What is phase reactlon? Give example,

Write any two advantages of Phase rule.

Determine the number of component, phase and degree of freedom for the
system consisting of a mixture of {CaCOy), CaOys) and COyg ).

Write a note on : Artificial rain, :

Write a note on : Purification of water.

The coagulation of 100 ml of a colloidal sol of gold is completely prevented
by addition of 0.25 gm of starch to it before adding 1 ml of 10% NaCI
solution. Find the gold number of starch.

Answer the following questions. [ANY FOUR], [32]
Based on molecular properties, establish the relation between standard free
energy and equilibrium constant of a gaseous reaction.

Calculate the total entropy of HCl at 25° C. The moment of inertia of HCI is
2.679 x 10" kg.m*. The vibrational energy level spacing Is 2885 ¢cm™

{ Molar mass.of HClis 36,5 gm mole™ and o= 1.

For the electrochemical cell : Zn / Zn*? | Fe**, Fe'?/ Pt at25%C,

(i} Write the electrode reaction

{H) Write the cell reaction

(iif) Calculate the cell potential{E%e)

{iv} Calcutate the equilibrium constant for the cell reaction.

[Given that : £°Zn/ Zn*? = 0.7626 Volt and E°Fe*®, Fe*? =0.771 Volt],
Discuss the method to determine the standard cell potential and hence the
mean activity coefficient for the cell : Pt | Hagaean [HClie) |AgClig | Ag,
graphically.

Draw and discuss in detail the phase diagram of the water system,

State and explain the important conditions for an equilibrium between the
phases in a multlphase system.

Distinguish between a molecular solution, a col[ondat solution and a coarse
dispersion.

Explain the purification of coiIo:daI solution by Dialysis.
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