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CHEMISTRY — MDC
Paper : CC-2
(Fundamentals of Chemistry - IT)
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 & 4 (compulsory) and any four from the rest (question nos. 5 to 10).

1. Answer any ten questions : 2x10
(a) Determine the R.M.S speed of hydrogen molecule at 27°C.
(b) At ordinary temperature, H,S is gas but H,O is a liquid. Explain why.
(c) Give two examples of meso compound.
(d) Find the S.I. unit of the van der Waals constants ‘a’ and ‘5’.
(e) Stable form of oxygen is O, while that of sulphur is Sg.— Explain why.
(f) Compare the dipole moment values of CH;CH,Cl and CH, = CH - Cl along with explanation.

(g) “The critical temperature must always be less than the Boyle temperature”. Comment on the
statement.

(h) “Agl is insoluble in water but AgF is soluble in water”. Explain.
(i) Write down the structures of (R)- and (S)-glyceraldehyde.

() State the principle of equipartition of energy.

(k) Apply Bent’s rule to explain the structure of SF,.

() Write down the stability order of the following carbanions with explanation :

= ' © ]

CH,

2. Write short notes on :
(a) (i) Collision diameter.
(i) Law of corresponding states. - 5
Or
(b) (i) Compressibility factor from Amagat’s plots.

(9]

(i) Molar heat capacity and its classical limit.
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3. Write short note on :

(a) Radius ratio rule and its limitations.

5
Or
(b) Interfering radicals and the need of their removal after group II in inorganic qualitative analysis.

5
4. Write short note on :

(a) Comparison of stabilities of 1°-, 2°- and 3°- carbocations. 5
Or

(b) Hammond’s postulate.

5
5. (a) From the van der Waals equation, establish the reiation
Ric _8
FVe 3

where all the terms carry their usual significance.

(b) Discuss the structure and shape of the following molecules with the help of VSEPR theory :
PCl;, BeF,, NF;

(c) Comment on the chirotopicity and stereogenicity of (C—2, C-3 and C—4 of the following compound :

CH,4
H——'-z————-Br
H—3— Br

Br~—4— H

CH,4

A1+ H(1+1+])
6.

(a) Elucidate the structures of CH3F and PCl;F, with the help of Bent’s rule.

(b) Assign R/S descriptors to the following compounds showing the priority of groups/ligands :
NH, Cl

0 H CH; (i) H3C‘.7 OH
COOH

Ph

(c) Differentiate between Keesom and London interactions. (2+2)+(1a+115)+3
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7.

10.
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What is the principle of microscopic reversilbility? Give one example of microscopically reversible
reaction along with mechanism.

Draw Andrew’s isotherms for a real gas at critical temperature, above it and below it.

Why is MgO more stable than NaCl, even though both are ionic compounds?
+1+D+H(1+1+1)+3

Write down the Maxwell’s distribution of speeds in three dimensions explaining all the terms

involved. Also draw a graph for it at a particular temperature.

How does the polarising power of a cation and polarisability of an anion affect the covalent
character in ionic compounds? Explain using Fajan’s rule.

Give structures of the following compounds as directed :

(i) One non-classical carbocation.

(i) Two classical carbocations.

(i) Two stable free radicals. 4+3+(1+Vot Vot Yot Vs)
Explain briefly, how the concept of solubility product and common ion effect can be used in
separation of cations into groups and choice of group reagents in inorganic qualitative analysis.

Which of the following two reactions conducted at same temperature is expected to have larger

value of equilibrium constant and why? o

@

(i) CH;COOH + CH;CH,0H == CH,; — C— 0 — CH,— CH, + H,0

®
(i) HO — CH, — CH, — CH, — COOH = &Jr H,0
0

(@
Write down the virial form of van der Waals equation and state its importance. 4+3+3
Define ‘resolution’. Write down the process of resolution of (*)2-butanol(H;C—CH(OH)-Et).

“Root mean square speed is better alternative than the average speed of the gas molecules.” Justify
the statement.

Explain how lattice energy of an ionic compound can be calculated using Born-Haber cycle.
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