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CHEMISTRY — MDC
Paper : MN-2
(Fundamentals of Chemistry - II)
Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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The figures in the margin indicate full marks.
Answer question nos. 1, 2, 3 and 4 (compulsory), and any four questions from the rest

(question nos. 5 to 10). =

1. Answer any fen questions ; 2=10

(a) A vessel is filled with a mixture of two different gases at room temperature. Explain whether the
mean kinetic energy per molecule of these two gases will be equal or not.

(b) Write the Born-Lande Equation and explain the significance of each term.
{c) Draw the Fischer Projection of meso-tartaric acid and state whether it is ervthro or threo variety.
(d) Cp of a gas is always greater than ', .— Explain.

{e) What will be the coordination number and type of the crystal lattice having radius ratio in the
range 0.414 - 0.7327

() What is specific rotation of an optically active compound?
(g) How is the mean free path of gas molecules varies with temperature and pressure?
(h) Basicity of NH; is much greater than PH;. — Explain.
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(i) Draw the structure of the following compound :
(2E, 47)-2, 4-Hexadienoic acid.

(i) What is the Law of Corresponding States?

{k) How will you detect Ni*" in inorganic qualitative analysis?

(I) The enantiomeric excess (ee) with respect to (R) isomer is 80%. Calculate the individual percent
of (R) and (5) isomers.

Write short note on ;

T : C - ;
(a) Principle of equipartition of energy and calculation of —P values for linear and non-linear molecule.

v
5
Or
(b) Critical constants in terms of van der Waals coefficients, a and & (with derivation). a
Write short note on :
{a) Detection of interfering acid radicals {E(}_ﬂ‘ and PD43‘] and their removal after Group-1I. 5
Or
(k) VSEPR theory (3 rules) and prediction of geometrics of NH; and SF,. 5
Write short note on :
(a) Types of carbocations (formation, structure and stability). 5
Or
(b} Resolution of a racemic acid vig diastereomeric salt formation, 5

. (a) What is compressibility factor (£) for a real gas? Draw £ vs. P isotherms for H,, N; and CO,.

(b) State Bent's rule. The C — Cl bond distance in CH;Cl find CF;Cl are 1.78 A and 1,75 A
respectively. Comment on this difference with the help of Bent’s rule.

(c) Find the absolute configuration (R / 5) for all three stereocentres of the following molecule :
4+3+3

COOH
H——NH,
HO—+—H
H——OH
CH,



(b)
(c)

7. (a)
(b)

(c)

(b)

(b)

(c)
10. (a)

(b)

(c)
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Write down Fajan’s rule. Explain the effect of polarizing power and polarizabilities on the properties
of ionic compounds.

What is activation energy? Draw labelled energy profile diagram for a reaction.

Graphically represent Maxwell distribution of molecular speed in three dimension at two different
temperatures for the same gas and explain the observed differences. 4+3+3
Describe the mechanism of chlorination of methane in diffused sunlight.

Calculate most probable speed, average speed and root mean square speed in Maxwell’s 3-D
speed distribution for oxygen molecule at 27°C in SI unit.

What are equivalent and non-equivalent hybrid orbitals? Explain using CCl, and CCIl,F, with
examples. 44343
What is Boyle temperature? Derive the expression of Boyle temperature of a van der Waals gas.
The solubility of MX, in water is 4<107 mol lit'! at 25°C. Find the solubility product of MX, at
2502
The optical rotation of lactic acid diappears on treatment with a base. — Explain. 4+3+3
Define formal charge. Draw the Lewis structure of the sulphate and carbonate ions and calculate
the formal charge of each atom,
Explain the following terms with an example in each case :

(i) Sterecgenicity, (ii) Chirotopicity.

Name three inter-molecular forces and explain any two of them. 4+3+3

(i) Assign E/ Z nomenclature to the following compounds :
HRC\E CKCHJ H,C ) Cl
(A) = (B) Cc=
g " W

chg Br H Br

(i) HOCH,—CH,OH has no geometrical isomer but has.— Explain.

HO OH
Deduce an expression for the total number of binary collisions between the molecules of a gas
occurring per unit time per unit volume.

Draw the Born-Haber cycle for NaCl crystal and write an expression for the lattice energy from
this cycle. (2+2y+3+3
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