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Instruction : (1) Write short and precise answer.

(2) Each question carries equal marks.
(3) Figures on the right indicate full marks.
(4) Write correct number of question in answer book.

1. Answer the following :

(@)

(b)

(b)
(©)

(©)
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(i) Derive Kirchoff’s Equation. A3
OR
Prove that Cp— C,=R A3)

(it)  Pressure decreased from 10 atmosphere to 0.1 atmosphere when 1.0 mole of
a gas responds isothermally and reversibly at 100 °C. Calculate the work

doneinit. [C, =5 cal deg™. mole™] ()
Derive an equation for the rate constant of a second order reaction in which initial
concentration of both the reactants are equal (a = b) “)
OR
For the first order reaction half life time is 100 seconds. What time will be
required for 60% of the reaction to take place. 4@
Describe the limiting density method for the determination of the molecular
weight of a gas. )
OR
Derive Vander Waals equation. Q)
Answer any two : (10)
(1) Explain “Kohlarusch’s law of independent migration of ions and its
applications”.

(2) Define specific conductance and equivalent conductance. Describe the
“Wheatstone bridge” method to measure the specific conductance.

(3) What is buffer solution ? State its characteristics. Explain buffer range and
buffer capacity.
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(b)

(b)

(4) What is hydrolysis of salts ? Derive an equation for hydrolysis constant and
pH of an aqueous solution of a salts obtained from strong acid and weak
base.

Calculate any one : C))
(1) Calculate pH of the 0.2 M NH,NO, solution

[Kw=1.0x10"%: Kb=1.8x 107
(2) Specific conductance of 0.02 M weak monobasic acid is 0.0003 Ohm™
cm™L. Calculate degree of ionization and percentage of ionization for 0.02 M

solution of an acid. Its molar conductance is 375 Ohm™ cm? at infinite
dilution.

Answer any two : 07)

(1) Explain “Geiger—Nuttal’s law”.

(2) Explain theory of radioactive disintegration.

(3) Explain “Packing fraction” and calculate packing fraction for 2He4.
[Isotopic mass for He is 4.00387].

Answer any two : 07)

(1) What is Hamiltonian operator ? Construct Hamiltonian operator for H,

molecule.
(2) Explain “Eigen function and Eigen values”.

(3) Discuss Physical significance of y & y2.

4.  Answer any three : (14)
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(3)

(4)
(%)
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Discuss the importance of “Limiting radius ratio” in the determining crystal
structure.

Discuss M.O theory for 8032‘ or COSZ‘ ions having delocalise = bonding.

Explain the shape of the following molecules on the basis of Sidge-wick Powell
principle.

PCI, ; CIF,

What are Super Conductors ? Discuss their uses and difficulties.
What is hybridization ? Explain SP3 hybridization with illustration.

Answer any two : (08)
(1) Discuss the factors effecting the stability of the complex salts.
(2) Explain the following complexes on the basis of V.B. theory.

[NiF,]%7 [Fe(CN)(]* [Fe:z:26;Ni:z: 28]
(3) Discuss the postulates of crystal field theory.
(4) What are Organo Metallic Compounds ? Write classification of O.M.C.
Answer any one : (06)

(1) Write a process for the extraction of Titanium metal from IlImenite
(FeTiO,) Ore.



(2) Write methods for the preparation of diborane and explain bonding in

diborane.
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(i)  Give various statements of Second law of thermodynamics. 3)
OR
What is entropy ? Explain. 3)
(i) Calculate entropy change when 5.0 gms of ice is converted into water at
0 °C. [Latent heat of fusion for ice is 80 cal//gm] ?2)
Derive an equation for the rate constant of a second order reaction in which initial
concentration of both the reactants are not equal (a = b) “)
OR
From the following information prove that the decomposition of H,O, is a first
order reaction. “@
Time (t) minutes 0 10 20
Reading with KMnO,
228ml | 13.7ml | 8.25ml
Vml(a-x)
Derive relation between Critical Constant and VVander Waal’s Constants. 5
OR
Discuss the principles of various methods of liquification of gases. 5
Answer any two : (10)

(1) Explain Debye—-Huckel theory of interionic attraction.
(2) Explain the following terms :
Specific Conductance; Equivalent Conductance; Cell Constant.

(3) Derive an expression for the hydrolysis constant, degree of hydrolysis and
pH for hydrolysis of a salt of weak acid and weak base.

(4)  Write short note on “Buffer solutions”.

8



(b)

3 (@ Answer any two : 07)
(1) Which are the factors that effect the stability of the nucleus ? Discuss any
one of them.
(2) Write short note on “Geiger—Nuttal’s law”.
. 14 . .
(3) The binding energy of ,C nucleus is 105.52 MeV. Calculate the atomic
14 .
mass of ,C inamu.
[Mass of Proton = 1.00783 amu; Mass of neutron = 1.00870 amu;
1 amu =931.4 MeV.
(b) Answer any two : 07)
(1) Explain Heisenberg’s uncertainty principle.
(2) Explain “Eigen function and Eigen values.
(3) Explain normalized and Orthogonal wave functions.
4. Answer any three : (14)
(1) What is lattice energy ? Draw and explain Born—Haber cycle for KC/ crystal.
(2) Explain the shape of the following molecule on the basis of Sidge—wick Powell
principle.
BF, ; CH,
(3) Explain “Metallic bonding” on the basis of M.O. theory.
(4) Explain non-stoichiometric defects due to the excess of metal and deficiency of
metal.
(5) Discuss the importance of “Limiting radius ratio” in the determining crystal
structure.
5. (a) Answerany two : (10)
(1) Explain Werner’s theory for complex salts.
(2) Discuss importance and limitations of V.B. theory.
(3) Discuss the factors effecting the stability of the complex salts.
(4)  Write a note on “Chelates”.
(b) Answer any one : (04)
(1) Explain Pattinson’s process for the extraction of Silver from argentiferrous
lead.
(2) Write vertical retort process for the extraction of zinc metal for Zinc blende
(Zns).
FS(R)-12 9 P.T.O.

Answer any one : “)

(1) 25ml 0.1 N CH; COOH and 25 ml 0.1 N NaOH are mixed. Calculate pH of
the mixture. [pka = 4.76]

(2) At 25 °C temperature dissociation constant of Ammonium hydroxide
(NH,OH) is 1.81 X 107°, Calculate degree of hydrolysis of 0.01 M

Ammonium Chloride (NH,C/). [Kw at 25 °C = 1.008 x 10714]



