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CHEMISTRY — MINOR
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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[English Version]
The figures in the margin indicate full marks.
Answer question nos. 1, 2, 3 and 4 (compulsory) and
any four from the rest (question nos. 5 to 10).
1. Answer any ten questions : 2x10

(a) Calculate the most probable speed of oxygen molecules at 300 K.

(b) Explain why BeCl, is predominantly covalent whereas MgCl, is ionic.
(¢) Draw the structures of (R)-2-butanol and (S)-2-butanol.

(d) Explain the concept of Boyle temperature for real gases.

(e) Give the names and formulae of two interfering anions.

(f) What do you mean by stereogenic centre? Give an example.

(g) State the law of Corresponding States.

(h) Compare the dipole moment values of CO, and SO, molecules.

(i) Draw the structures of E- and Z- forms of 2-butene.

() Write down the expression for Maxwell distribution of molecular velocities in one-dimension, denoting
each term.
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(k) Write the names of two stoichiometric defects observed in ionic solid crystals.

() Arrange the following carbanions according to their increasing stability with explanation.

| |
CH, CF,
(] (11]

. Write a short note on :

(a) Intermolecular interactions (using the following points)—
(i) Three different types of interactions and their temperature dependence (with explanation).

(i) Lennard—Jones 6-12 potential; Potential energy diagram showing Lennard—Jones paraméters.

3+2
Or
(b) Collision between gas molecules (using the following points) —
(i) Assumptions
(i) Frequency of binary collision between two molecules of same gases with derivation. 1+4

. Write a short note on :

(a) Lattice energy (using the following points)—
(i) Definition

(i) Construction of Born-Haber cycle for NaCl to find out the expression of lattice energy.

243
Or
(b) Radius Ratio rule (using the following points)—
(i) Definition
(i) Calculation of limiting radius ratio for octahedral crystal lattice
(iii) One limitation. . 14+3+1

. Write a short note on :

(a) Resolution of organic compound (using the following points)—
(i) Definition

(i) Process of resolution of racemic mixture of carboxylic acid through diastereomeric salt
formation. 2+3
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(b)

5. (a)

(b)

(c).

(b)
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7. (a)

(b)
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Or
Free radical substitution (using the following points)—
(i) Definition
(i) Condition for halogenation of methane.
(iii) Step-wise mechanism for chlorination of methane. 1+1+3

Write down the Maxwell distribution of molecular velocity expression in two-dimension and determine
the value of the average velocity of the gas molecules from this expression.

Calculate the formal charges on each atom in carbon dioxide and nitrate ion.
Define non-classical carbocation. Give one example. 4+3+3

(i) Define the terms : polarizing power and polarizability.

(i) Arrange the following compounds according to their increasing solubility in organic solvent :

HgCl,, HgBr,, Hgl,
Calculate the enthalpy change (AH) of the following reaction :
C=—C +H—H » H C C H
H H H H

Given :

H - H bond energy : 431.00 kJ/mol
C = C bond energy : 606.00 kJ/mol
C — C bond energy : 336.00 kJ/mol
C —H bond energy : 410.00 kJ/mol

State and explain the principle of equipartition of energy. (2+2)+3+3
Assign D/L and R/S (showing priority of the groups/ligands for R/S) descriptors to the following
compounds :
COOH CH,OH
() HyN H (i) H,;C Br
Ph CH,CH;4

Draw and explain Andrew’s isotherm for a real gas
(i) At critical temperature
(i) Above critical temperature, and

(iii) Below critical temperature.
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(c)
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(b)
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(b)

(©

(b)
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(7) (Fetth Sm,)-Chemistry-H/MN-2/CCF )

Using VSEPR theory, predict the shapes of the following ions :
() SO (i) CO; . 44343

Transform the van der Waals equation in virial equation of state.

(i) Between CH, and CH,F,, which C - atom has non-equivalent hybrid orbital? Explain with
reason.

(i)) Find the state of hybridization of S in SF,.

What is racemisation? Explain the process of racemisation of an optically active alcohol in acidic
medium. 4+(2+1)+3

Define : Common ion effect. Explain the role of common ion effect in Group-II qualitative analysis.
Draw the erythro/threo forms of the following compound :
CHO — CH(OH) — CH(OH) — CH,0OH

Write down the kinetic energy distribution function in three-dimension and show that the average

kinetic energy is %kBT. 4+3+3

Draw a labelled potential energy diagram for the following reactions :
(1) A one-step exothermic reaction.
(i) A two-step endothermic reaction, where the second step is rate-determining.

Calculate the frequency of binary collisions of oxygen molecules at 27°C at 1 atm. Given the bond
distance of O, is 2.5 A.

Obtain the mathematical relationship between solubility and solubility product of magnesium phosphate,
(Mg3(POy),). 4+3+3
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