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2025
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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(5) (Detth Sm.)-Chemistry-H/MN-2/CCF)

[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

(2)

(b)
(©)
(d
(e)
69)

(8
(h)
@

0
(k)
0]

Calculate the average speed of the molecules of nitrogen gas at 300 K using two-dimensional
Maxwell distribution of molecular speed.

How can you detect nitrate (NO;) radical in aqueous solution?
Draw all the possible stereoisomers of tartaric acid HOOCCH(OH)CH(OH)COOH.
What is compressibility factor (z) of a gas?
Write the Born-Lande equation mentioning the meaning of the each term used.
Classify the following compounds as E or Z isomer :

CH; \ B (H3C)3C /CeHls
@ /C=C\ () /c=c\

H CH,CH; H CH;

State and explain the principle of equipartition of energy.
Draw the shapes of SF¢ and NH;. Mention the states of hybridisation of S and N atoms.
Compare the stability of the following free radicals with explanation :
(CH;),C-H and (CH3);C
What is Lennard-Jones 6-12 potential?
Write two suitable factors which influence the formation of an ionic bond.

Explain ‘stereogenicity’ with an example.

2. Write short notes on :

(a)

(b)

Mean free path of gas molecules using the following points :
(1) Definition.

(i) Expression for total number of collisions suffered by a molecule per unit time (Z,) (with
derivation).

(iii) Relation between mean free path and Z,. 1+3+1
Or
Amagat’s isotherms using the following points :
() Graphical presentation of Amagat’s isotherm for H,, N, and CO, gases with proper axes.

(i) Explanation of the isotherms using van der Waals equation. (atlotat o) H(1+1+1)
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3. Write short notes on :

(a) ‘Fajan’s rules’ using the following points :

(i) Three rules.
(i) Any two proper examples. 2+3
Or

(b) Qualitative analysis of group III-B basic radicals using the following points :

(i) Basic radicals.
(i) Group reagents.

(iii) Chemical reactions (for any two). (oot ot o) +142

4. Write short notes on :

(a)

(b)

(b)

(c)
6. (a)

(2807)

‘Hammond’s postulate using the following points :
(i) Statement of postulate.

(i) Explanation of the postulate through energy profile diagram corresponding to an exothermic
reaction and an endothermic reaction (Labelled energy profile diagram only with proper
designation). 3+(1+1)

Or
‘Carbocation’ using the following points :
(i) Carbenium and carbonium ions with one example for each.
(i) Comparison of stability of carbocations with examples.
(iii) One example of non-classical carbocation. 2+2+1

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

Find out the limiting radius ratio value (’%j for 4 : 4 coordination number using suitable diagram.

What is racemic mixture? Draw the structures of R— and S— lactic acid. (1+3)+3+(1+1+1)

Calculate the lattice energy value of sodium chloride crystal using Born-Haber cycle.
[Given: AHgpnaesy = 110 kimol™!;

AHE (N gas) = 494 KJmol;

AHpysict, gas) = 242 kJmol™!;

AHEA(Cl gas) = —347 kJmol™;

AHfor(Nacy) = — 414 kJmol 1]
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(7) (Desth sm.)-Chemistry-rmn-2/cCF)

Assign D/L and R/S configurations of the following compounds. In case of R/S configuration, show
the priority sequence of the ligands or groups :

Ph COOH
@ H OH ; i) Cl H
CH,OH C,H;
Starting from van der Waals equation prove that Boyle temperature (T}) is
a
Ty =—
*"Rb’
where, a and b are van der Waals constants. 4+(1+1+1)+3

Write down the stepwise mechanism of the following reaction :

CH, +Cl, —™ 5 CH,Cl + HCI

Convert Maxwell’s distribution of molecular speed in three dimension into kinetic energy distribution.

Explain why solubility of Group-II metal hydroxides increases down the group while that of metal
sulphates of the same group decreases gradually. 4+3+3

Gases NO and CCl, obeying van der Waals equation have T and P values as given below :

NO CCl,
T(/

(177 500
Pc 64 45

atm

For which gas,

(i) has smaller value of ‘a’ -

(ii) has smaller value of ‘b’

(iii) behaves nearly ideal at 300 K and 10 atm.
State Bent’s rule. Using this rule, predict the structure of the molecule PF;(CH;),.
What do you observe when R-Me-CH(OH)-Et is allowed to stand in aqueous acid solution for a long
time? Explain mechanistically. (1+1+2)+H(1+2)H(1+2)
Using VSEPR theory predict the shapes of the following molecules with explanation :

(@) CIF5, (ii) BrFs.
Represent erythro/threo form of the following compound :

CH; — CH(OH) — CH(OH) — C,H;

If compressibility factor (z) = 1.0054 at 273 K and 1 atm and the Boyle temperature of the gas is
107 K, estimate the value of ‘@’ and ‘b’ for the van der Waals gas. (2+2)+3+3

Please Turn Over

(2807)
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10. (a) Depict the following two reactions in the same energy profile diagram :

A * Product (Path - 1)
Catalyst

> Product (Path - II)
What effect does the catalyst have on the reaction rate? Explain your answer.

(b) Determine the most probable speed of gas molecules using Maxwell’s distribution of molecular speed
in two dimension.

(c¢) How will you detect PO 43_ radical by an inorganic qualitative analysis? Write down chemical reaction
involved. (1+2+1)+3+(2+1)
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