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2024
CHEMISTRY — MINOR
Paper : MN-2

(Chemistry Minor - 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 & 4 (compulsory) and any four from the rest (question nos. 5 to 10).

1. Answer any fen questions : 2x10

(a)

(b)
(©)
(d)

(e)
(H)

(g

(h)
()

)

(k)
)

Calculate the R.M.S. speed of molecules of hydrogen gas at 300 K using three-dimensional Maxwell
distribution of molecular speed.

Melting point of NaCl is greater than that of AICl;. Explain.
Define optical activity. Give example of an optically active compound.

What is compressibility factor (z) of a gas? For a real gas (e.g., carbon dioxide), draw an isotherm
indicating its variation with pressure.

How can you detect sulphate (SO,2") radical in aqueous solution?

Compare the stabilities between the following pair of carbocations with explanation :

CH, H;C

() \6-[)/ (i) ﬁ%/

CH,4 CHj

CH,

Define mean free path of a gas molecule. How does the mean free path depend on temperature
and pressure?

The dipole moment of carbon dioxide is zero but that of water is 1.85 D. Explain.

Draw the properly labelled energy profile diagram of a two-step exothermic reaction, where first
step is the rate determining step. (Draw the labelled energy profile diagram only)

Which of the following intermolecular interactions depends on temperature?
(i) Keesom interaction
(i) Debye interaction

Explain your answer.

Nal is soluble in benzene but NaCl not. Explain the observation.

Assign £/Z notation to the following compounds :

(i) Et Me Gy  Cl Me
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2. Write short note on :
(a) Andrews curves for carbon dioxide (P-V isotherms) using the following points :
(i) The nature of isotherms at different temperatures

(i) The difference in the nature of the curves obtained above and below the critical temperature.
2+3
Or,

(b) Principle of equipartition of energy using the following points :

(i) Statement and explanation

C
(i) FP value for water and carbon dioxide molecules. (14+2)+(1+1)

¥
3. Write short note on :
(a) ‘Radius ratio rule’ using the following points :
(i) Assumptions (amny fwo)
(i) Limiting radius ratio value for octahedral crystal lattice
() Any two applications. 2+1+2
Or,
(b) ‘Fajan’s rules’ using the following points :
(i) Three rules
(i) Any two proper examples 3+2

4. Write short note on :
(a) ‘Microscopic reversible reactions’ using the following points :
(i) Definition
(i) Any two proper examples. 243
Or,
(b) ‘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. (Draw the labelled energy profile diagram only).
3+(1+1)

5. (a) Write down the Maxwell distribution of molecular speed expression in three dimension and determine
the value of the average speed of the gas molecules from this expression.

(b) Name any two interfering acid radicals in qualitative inorganic analysis. Why are they called so?
Before which group analysis these radicals need to be removed?
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(c) In the following compound, designate C-2, C-3 and C-4 as chirotopic/achirotopic and stereogenic/
non-stereogenic.

COOH
H—2—OH
HO—1 g
H—3{  OH
S oom (1+3)+(1+1+1)+3

6. (a) Calculate the lattice energy value of sodium chloride crystal using Born-Haber cycle.
[Given: A Hsub[Na(s)] =110 klJ/mol; AHIE(Na gas) = 494 kl/mol; A HDisz gl 242 kJ/mol;
AHpa(c1 gasy) = — 347 kI/mol; A Hg ey = — 414 kI/mol]

(b) 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.

CHO COOH
(i) H OH (i) H,N H
CH,OH CHj;
(c) Starting from van der Waals equation prove that ;QTVC :§. 4+(1+1+1)+3
(B o

7. (a) How will you resolve a racemic mixture of an optically active organic acids into constituent
enantiomers? Show the process with a suitable example.

(b) Convert Maxwell’s distribution of molecular speed in two dimension into kinetic energy distribution.
I dN =3
[Given : Maxwell’s 2D speed distribution equation : ——< = 27{—{”—]8 AT C]
N dcC 2nkT

(c) What is common ion effect? How does this effect help to separate different metal ions in
group-IIIA during inorganic qualitative analysis? 4+3+3
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8.

10.

(a)
(b)
(c)

. (a)

(b)
(c)

(b)

(c)

What is Boyle temperature? Derive the expression of Boyle temperature of a van der Waals gas.

Using VSEPR theory, predict the shapes of SF, and XeF, molecules.

Write the canonical forms of the following carbocation and indicate the most contributory canonical
form with explanation :
@
Et— C—OEt
(143)+(1%4+ 1) +H(1+1+1)
NEt,

State and explain Bent’s rule. Using Bent’s rule, draw the structures of PCI3F, and PCl,F;
molecules.

Describe the mechanism of chlorination of methane in diffused sunlight.

Convert van der Waals equation in virial form and find the second virial coefficient.
R+(1+1)H3+2+1)

Define racemisation and show an example of racemisation involving a carbocation.

Determine the most probable velocity of gas molecules using Maxwell’s distribution of molecular
velocity in three dimension.

Obtain the mathematical relationship between solubility and solubility product of calcium phosphate.
(2+2)+3+3



