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CHEMISTRY — MDC
Paper : CC-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 (question nos. 5 to 10) from the rest.

1. Answer any ten questions :

(2)

(b)
()
(@
(e)
®
(8
(b

0
(k)

)

2x10

Mention two conditions for Linear Combination of Atomic Orbitals (LCAO) approximation in

Molecular Orbital theory.

Define intrinsic semiconductor with one example.

Why does glycol have a higher boiling point than ethanol?

Write the conjugate acid and base of HSO,~ ion.

Give example of acidic and basic buffer solution.

Give two examples of magic nuclei.

He, is unstable but He," is stable — Explain.

Identify the conjugate acid-base pairs in the following reaction :
HCO;~ + H,0 = H,CO; + OH~

Calculate the number of unpaired electron in B, molecule.

What is Frenkel defect? Give one example.

Identify ‘A’ and ‘B’ in the following nuclear reactions :
0 Po > Jera

(i JLi+1H - ]Be+B

Calculate the number of non-bonding electron in HF molecule.

2. Write a short note on :

(a)

(b)

MO diagram of O, and its bond order.
Or
Band theory and conductivity of Na metal.

3. Write a short note on :

(a) Acid-base neutralisation curve and choice of suitable indicator for

(6834)

(i) strong acid-strong base titration, and

(i) weak acid-strong base titration respectively.
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Or
Nuclear stability based on :
(i) neutron to proton ratio, and

(i) magic number. 2Yat2Ys

4. Write a short note on :

(2)

(b)

(b)

(c)

(®

(c)

(b)

(©)

MO diagram of NO molecule and its bond order. 3+2
Or

Bronsted-Lowry theory of acids and bases with example. 5

Write the descending order of ‘bond order’ and ‘bond length’ of the following ions molecules with

explanation :

N3~, N3, N; and N,.
Arrange the following Lewis acids according to their increasing acid strength :
SiF,, SiCl, and SiBry.

How does the conductivity of semiconductor depend on temperature? Explain. 4+3+3

50 ml of 0.1 M CH;COOH (pK, = 4.74) is titrated with 0.1 M NaOH solution. Calculate the pH
when :

(i) 0 ml NaOH is added

(i) At equivalence point.
Calculate the binding energy per nucleon for gg Fe.
Given : Atomic mass of gg Fe = 55.9350 amu,

m, = 1.0076 amu
and, m, = 1.0089 amu.

KHF, exists but KHCl, does not — Explain. , 4+3+3

N, molecule is diamagnetic while O, is paramagnetic. Explain with molecular orbital theory.
Predict the direction of the following reactions using the HSAB principle :

(i) HI + NaF = HF + Nal |

(i) TiF, + 2Til, = Til, + 2TiF,.

ZnO is yellow when hot and white when cold — Explain in terms of crystal defects.  4+3+3
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8. (a)

(b)

(c)

9. (a)
(®)

(c)

10. (a)

(b)
(c)

(6834)

A wooden artifact contains only 25% of the original !4C radioactivity. Given that the half-life
of 14C is 5730 years, estimate its age.

Explain the magnetic properties of the following molecules/ions on the basis of MO theory :
H,*, H,” and H,.

Explain ion-dipole and dipole-dipole interactions mentioning one example in each case.  4+3+3

Describe the Pauling’s rule for oxyacids. Calculate the approximate pK, values of H;PO, and
H;PO, using this rule.
Write down the electronic configuration of Be, and C, molecule as per MO theory.

Why the conductivity of Ge is enhanced after adding trace amount of As to it? 4+3+3

Draw the MO diagram of CN~ ion. Identify the HOMO and the LUMO.
Explain Lux-Flood concept of acid and base with example.

What are the valence band and conduction band? 4+3+3



