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2025
CHEMISTRY — MINOR
Paper : MN-4

(Inorganic Chemistry-1I)
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 questions
from the rest (question nos. 5 to 10).
1. Answer any ten questions : 2x10
(a) Write any two basic conditions of LCAO method to construct the MO.
(b) Write example of n-type and p-type semiconductors.
(c) Why is the boiling point of ethyl alcohol greater than diethyl ether?
(d) Write down the conjugate acid and conjugate base for the following :
(i) NH; and (ii) HSO,
(e) Can pH of water at 70°C temperature be 7? Explain.
(f) What is artificial radioactivity? Give one example.
(g9 Why He, does not exist?
(h) Define acids and bases in the light of Lux-Flood concept.
(i) Write the MO electronic configuration of B,. Write down the numbers of unpaired electron(s) in it.
() Why is the conductivity of Ge enhanced substantially when doped with traces of As?
(k) Complete the following nuclear reactions :

@) AR+ —> P30+ !

(i) 1,CB7+ H2 = A8+ ..

() Why two s-orbitals cannot produce a n-bond?

2. Write short notes on :
(a) Molecular orbital diagram of F, molecule based on following points :
(i) Drawing of diagram
(ii) Bond order and Magnetic property. 3+2
Or
(b). Defects in solid based on following points :
(1) Types of stoichiometric defects

(i) Definitions and examples. 1+4
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3. Write short notes on :
(a) HSAB principle based on following points:
(i) Statement
(i) Any two characteristic features of hard acid and hard base. 1+(2+2)
Or
(b) Nuclear binding energy based on the following points :
(i) Definition

(i) Drawing of the curve and its significance. 1+(2+2)

4. Write short notes on :

(a) MO diagram of O, Molecule based on the following points :
(i) Drawing of the diagram
(i) Bond order and Magnetic property. 3+(1+1)

Or

(b) Buffer solution based on following points—
(i) Definition.
(i) One example of acidic buffer and of basic buffer solution.

(iii) Henderson equation related to pH calculation. 1+2+2

5. (a) Compare the bond order and bond length of N, and N2+ in the light of MO theory.
(b) Arrange the following compounds in the increasing order of Lewis acidity with proper explanation :
BX; where X = F, Cl, Br and L
(c) What do you mean by valence band and conduction band? 4+3+3
6. (a) 25mL 1(N) HCI is titrated against 1(N) NaOH solution. Calculate pH of the solution at the
following stages of NaOH solution added.
(1) 0.0 mL, (ii) 5.0 mL, (iii) 25.0 mL and (iv) 26.0 mL.
(b) Explain the principle of radiocarbon dating of fossils.
(c) “KHF, exists but KHCI, does not.”— Explain. 4+3+3

7. (a) Construct the MO diagram of CO molecule and calculate the bond order.
(b) Draw the acid-base neutralization reaction curves for
(i) Strong acid vs. Strong base
(i) Weak acid vs. Strong base.

(¢) “ZnO is yellow when hot and white when cold.”— Explain in the light of defects in solid.
4+3+3
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8.

10.

(4092)

(a)
(b)

(c)

(a)
(b)
(c)
(2)
(b)

(c)

Differentiate between nuclear fission and spallation.
@ 0, - 02® +e
(i) NO+e—>NO®

Comment on the change in bond length during these processes with the help of MO theory.

“ Ortho-nitrophenol is ‘steam volatile’ but para-nitrophenol is not.”— Explain. 44343

In liquid NH; solvent, define an acid, a base and a neutralisation reaction with examples.
Between H, and He22+, which one is more stable and why?

Explain the effect of temperature on conductivity of semiconductor. 4+3+3

Construct the MO diagram of HF molecule and find out the number of lone pair(s) of electron.
Predict the direction of the following equilibrium with explanation :

(i) CuSO, + H,S = CuS + H,S0,

(i) LiF + CsI = Lil + CsF

Discuss the nature of metallic bond. 4+3+3



