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CHEMISTRY — MINOR
Paper : MN-2

(Fundamental 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) Write down the SI units of van der Waals’ constants ‘a’ and ‘b’ (SI unit).
(b) “SnCl, is covalent but SnCl, ionic.”— Explain.

(c) “Intramolecular reactions are thermodynamically more favourable than intermolecular reactions.”—
Explain.

(d) Calculate the Kinetic energy of 1g CO, gas at 27°C.
(¢) Draw the resonating structures of thiocyanate (SCN") ion and predict the most stable structure.

(f) Designate the C,, C; as stereogenic/non-stereogenic, chirotopic/achirotopic.

COOH

H—2— Br

H—1ql
COOH
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(g) Show graphically how the Maxwell’s speed distribution curves vary at two different temperatures
T, and T, (T, >T,) for the same gas.

(h) How can you detect borate (BO33‘) radical in a given sample?
(i) Draw the properly labelled energy profile diagram for a single step reaction.

() “Keesom interaction is temperature-dependant while Debye interaction is temperature-
independant.”— Explain.

(k) Using VSEPR theory predict the shape of the following molecules :
PCls and SO,.
(I) Draw the structure of the most stable carbocation with the formula C,Hy". Explain why is it so
stable.
Write a short note on :
(a) Virial equation of state (using the following points)
(i) Express the van der Waals equation in its virial form
(ii) State the significance of the second virial coefficient. 2+3
Or
(b) Average velocity, most probable velocity and root mean square velocity (using the following points)
(i) Definition and mathematical expression

(ii) Relationship among them. 3+2

. Write a short note on :

(a) Common ion effect (using the following points)
(i) Definition
(i) Tts importance in the separation of cations in Inorganic qualitative group analysis. 2+3
Or
(b) Born-Lande equation (using the following points)
(i) Write down the expression explaining all the terms involved

(ii) Derive the equation. 2+3

Write a short note on :
(a) Pseudoasymmetry and chirotopicity (using the following points)
(i) Definition

(i) One example in each case. 3+2
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Or
Halogenation of methane (using the following points)
(i) Reaction condition

(i) Mechanism of chlorination of methane. 1+4

Write down the mathematical form of Maxwell’s kinetic energy distribution in three dimension at
a particular temperature explaining all the terms and represent it graphically.

On the basis of Bent’s rule compare the H-C—-H and F~C—F bond angles in CH,F,.

Assign R/S configuration of the following molecule and show the priority sequence of the group.

Ph

H————Cl

H——CH;4
4+3+3

Ph

Define Schottky defect and Frenkel defect. Categorize the compounds with explanations with
respect to Schottky defect and Frenkel defects :

AgBr and KCI.

“Lactic acid is optically active but propanoic acid is not.” Explain.
Write down the van der Waals’ equation for » moles of a real gas explaining all the terms involved.
4+3+3

Calculate the enthalpy change of the following reaction. Is the reaction exothermic or endothermic?

H;C CH,

H;C CH, H
- Ni p t H
> < i—ca
H,C CH;,

H,C CH; H H
[Given : BDE (kcal mol~!) : C=C(145), C-C (83), C~H (99), H-H (103)]
Calculate the number of collisions per cc of hydrogen gas at NTP.
(Collision diameter of hydrogen molecule = 3.7x10~8 ¢m)

What do you mean by polarizing power and polarizability of a molecule? Explain with suitable
examples. 4+3+3
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At what temperature would ethane molecules have the same root mean square velocity as methane
molecules at 27°C?

The solubility of AgCl at 25°C is 0.00287 gL_l. Calculate the solubility product at that temperature.
[Ag =108, C1=35.5]

Explain the role of catalyst in a reaction. Draw the energy profile diagram of a single step reaction
in presence and absence of catalyst, in the same graph. 4+3+3
(i) Draw the Born-Haber cycle for the formation of calcium oxide crystal. Explain the terms.

(i) Radius ratio of monovalent cation and anion (r*/r) is 0.225 —0.414. Predict the crystal
structure. ‘

Which of the following carbocation (real/hypothetical) is more stable and why?

@ @
H;C-0O0-CH, and O,N-CH,
Usign Amagat’s and Andrew’s curves of a gas, indicate Boyle and critical temperature of it.

[(2+1)+1]+3+3

Define enantiomeric excess (ee). The ee with respect to (R) isomer is 85%. Calculate the
individual percent of (R) and (S) isomers.
Briefly describe :
() London interactions
(i) Lennard-Jones potential.

Define formal charge. Draw the Lewis structure of SO 42_ ion and calculate the formal charge of
each atom. 4+3+3
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