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92U238 + 2He4 N 94Pu241 + Onl
[U238 = 238.0508 amu, Pu24! = 241.057 amu, He* = 4.002603 amu,
n! = 1.00866 amu 214 lamu = 931 MeV]. svdlot udl ulsul Gruigus ¢dl
GRS d $1RQL AEd srual.

ENGLISH VERSION

Instructions:

(1)  All sub questions of question -1 are compulsory.

(2)  Figures on the right side indicate full marks of the question.
(2) Draw clean diagram if necessary

Q-1
1)

2)

3)
4)

S)

Answer the following in brief.

Due to which reason, azeotropic mixtures can't be separated by fractional
distillation?

Which three phases are in equilibrium at metastable triple point in
sulphur system?

Why quinhydrone electrode can't be used in highly alkaline solution?

Why trace amount of halogen is added to G-M tube in addition to a
mono atomic gas?

Complete the reaction:
236 141 92
U™’ = Ba ™+, Ko+ +Energy
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D)
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Answer any three of the following: (15)
State the phase rule and discuss its application for CO, system.

Write statement of reduced phase rule. Draw schematic phase diagram
of K1 - water system and discuss it in detail.

Explain positive and negative deviation for non ideal solutions according to
Raoult's law using an appropriate example.

A total immiscible system of water and organic liquid boils at 85°C.
At the time of boiling, the vapour pressure is 727 mm. There is 71%
Organic liquid in distillate. Find out molecular weight and vapour
pressure of the organic liquid.

[vapour pressure of H,O at 85°C = 521 mm] [H=1, O = 16]

In a steam distillation of immiscible oil, the mixture boils at 350K, when
the external pressure is 100 KNm™2. If the vapour pressure of water at this
temperature is 81 KNm™ and the molecular weights of water and oil are
0.018 kgmol~! and 0.39 kgmol ™! respectively, calculate the amount of
steam required to distil 0.125 kg of oil.

Answer any three of the following: (15)
Explain how the ionic product of water is determined using galvanic cell?

How pH can be determined using Quinhydrone electrode? Explain in
detail. Why it cannot be used in MnO, solution?

Define solubility and solubility product. Explain how the solubility
product and solubility of Agl can be determined using electromotive
force method?

Calculate standard Gibbs free energy change and the equilibrium
constant for the following cell reaction at 25°C.

Br, +2I — 2Br +1,
[E°gr0p = 1.09V, E°, - =0.536V, R =8.314 JK"'mol !,

F = 96500 Coulomb]
At 25°C, EMF of the following cell is 0.463 V. Calculate activity of
H* ions in solution.

Pt/ H,(g), 1 atm / H" (Unknown pH) / Hg2C12(S) / KCI1 (Sat) / Hg
[EMF of calomel at 25°C =0.2415 'V, 2.303RT / F = 0.0591]
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B)

0
D)

E)

Answer any three of the following:
What is nuclear fusion reaction? Write a note on Stellar energy.

1) Why is the physical atomic weight of an element differs from its
chemical atomic weight? Explain.

i1)  Write a short note on nuclear fusion. Why fusion reactions are
known as thermo nuclear reactions?

Write a note on “Harmful effects by radiation on living organisms.”

The isotpic mass of atom 28Ni60 1s 59.9308 amu. If the mass of proton
and neutron is 1.00727 and 1.00866 amu respectively. Calculate the

mass defect, binding energy, binding energy/nucleon and packing fraction.

(Iamu =931 MeV). Write a statement on the stability of Ni nucleus.

Calculate Q value and threshold energy of the following nuclear reaction.
92U238 + 2He4 - 94Pu241 + ()nl

[U238 =238.0508 amu, Pu?*! = 241.057 amu, He* = 4.002603 amu,

n! = 1.00866 amu and 1amu = 931 MeV]. Depending on the answer,

predict with proper reason whether the reaction will be exoergic or
endoergic in nature.
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