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CHEMISTRY — MINOR
Paper : MN - 4

(Inorganic Chemistry - I)
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 questions from the rest (question nos. 5 to 10).

1. Answer any ten questions : 2x10

Give two differences between  and 7 bonds.

Give example of two ionic compounds— one with Schottky defect and one with Frenkel defect.
Arrange NH;, PH; and AsH; according to their increasing boiling points.

Write the conjugate acids and bases of the following molecules : CH;COOH and NH;.

Give examples of an acidic buffer and an alkaline buffer.

Define ‘Spallation reaction” with an example.

He, does not exist. — Explain.

Identify Lewis acids and Lewis bases from the following species— BF;, OH, CH;0CHj;, AICl;.

Compare the stability between H;B and H?.

Identify the type of semiconductor (n or p) expected from the following :
Ga doped Si and As doped Ge.
Which isotope of Carbon is used and what activity is measured in radio-carbon dating?

Show schematically, how two p-orbitals overlap to form c-bonding and anti-bonding molecular
orbitals.

2. Write short notes on :

(a)

Molecular orbital diagram of O, molecule based on the following points :
(i) Construction of MO diagram
(ii) Determination of bond order. 3+2
Or

(b) Semiconductors based on the following points :

(i) Definition

(i) Variation of conductivity with temperature. 243

3. Write short notes on :

(a) HSAB principle based on the following points :

(6018)

(i) Statement

(i) Any two characteristic features of hard acid and hard base. 1+(2+2)
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Or
Nuclear binding energy curve based on the following points :
(i) Drawing of the curve

(i) The tendency of lighter nuclei to undergo fusion and that of heavy nuclei to undergo fission.
1+(2+2)

. Write short notes on :

Molecular orbital diagram of HF molecule based on the following points :
(i) Construction of MO diagram
(ii) Bond order and number of non-bonding electrons. 3+(1+1)
Or
‘Solvent-system theory’ of acid and base — based on the following points :
() Definition of acid, base and neutralization reaction

(i) Nature of NH,Cl in liquid ammonia with explanation. 3+2

B, is paramagnetic while C, is diamagnetic. Explain in the light of MO theory.

Arrange the proton affinity order of the following bases with explanation :
CHj, NHj, F°, OH®
Using band theory, explain the conductivity of Na metal. 4+3+3

Define a buffer solution. A buffer solution is prepared by mixing 10 mL of 0.1(M) acetic acid with
5.0 mL 0.1(M) NaOH solutions. Find out the pH of the solution. (pK, of acetic acid 4.74).

Complete the following equations :
@ O po+..
(ii) 7N14 + Onl - ... + 2He4

(i) (C1*— .. N

KHF, exists, while KHCl, does not. — Why? 4+3+3

Construct the molecular orbital diagram of CO molecule and fin dout the bond order.
Write three important characteristics of acid-base indicator.

ZnO is yellow when hot and white when cold. Explain the observation. 4+3+3
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Calculate the nuclear binding energy per nucleon is ;Li (Given m, = 0.000549 amu, m,, = 1.007277 amu,

m,, = 1.008665 amu and atomic mass of ;Li = 6.9814 amu).

Write down three essential conditions of LCAO method to construct the MO.

HF forms stronger H-bonds than H,O, but HF has lower boiling point compared to H,0. —
Justify. 4+3+3

Explain the terms ‘levelling effect’ and ‘differentiating effect’ of solvents with examples.
Draw the MO diagram of F, molecule. Identify HOMO and LUMO.

Ortho-nitrophenol is steam volatile but para-nitrophenol is not. — Explain. 4+3+3 ‘
Compare the bond order and bond length of N, N; and N2_ .
Predict the direction of the following equilibra with explanation—
(1) LiF + CsI = Lil + CsF
(i) 2CH;MgF + HgF, = (CH;),Hg + 2MgF,

Differentiate between semiconductors and insulators. 4+3+3



