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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 no. 1, 2, 3 and 4 (compulsory) and any four questions from the rest
(question nos. 5 to 10).

1. Answer any ten questions : 2x10
(a) O, molecule is paramagnetic. Justify.
(b) Name two stoichiometric defects in ionic solids.
(c) Orthonitrophenol is steam volatile, but paranitrophenol is not.— Explain.
(d) Write conjugate acids and bases of the following species :
NH; and H,O.
(e) Calculate the pH of 10-8(M) HCI solution.

(f) Identify A and B in the following nuclear reactions :
) 4
® 1‘7‘N+ JHe— A+ iH
(i) 3Be + ;He - lgc +B.

(g) He, molecule does not exist. — Explain.

(h) What are the colours of methyl orange indicator in acidic and basic media?

Please Turn Over

(3108)



(D@th Sm.)-Chemistry-MDC/CC-4/CCF) (4)

(3108)

)
)
)
)

(2)

(b)

Between o and © bonds which one is stronger? Explain.
Name two types of extrinsic semiconductors with one example of each.
Write down the magic numbers for nuclear stability.

Between H2+ and H,, which one contains an antibonding electron?

. Write a short note on :

MO diagram of N, and its bond order 5
Or
Band theory in metallic bonding. 5

Write a short note on :

(a)

(b)

(2)

(b)

- (@

(b)
(c)

(2)

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

Theory of solvent system in liquid NH;. 5
Or
Radiocarbon dating. 5

. Write a short note on :

MO diagram of CO molecule and its bond order. 5
Or
Buffer solution. 5

Write the descending order of ‘bond order’ and ‘bond length’ of the following species with
explanation.

05,0},0; and O,

Mention three characteristics features of a hard acid.
How does the conductivity of metal depend on temperature? Explain. 4+3+3
Draw the neutralization curves of the following titrations and mention the names of the corresponding
indicator.

(i) Strong acid vs weak base.

(i) Weak acid vs strong base.
Compare nuclear fission and nuclear fusion.

Boiling point of H,O is more than that of H,S. — Explain. 4+3+3

B, molecule is paramagnetic. — Justify.
Calculate pH of 0.01(M) aqueous CH3;COOH solution (K, = 1.8x1079).

Differentiate between semiconductor and insulator. 44343
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Calculate the mass defect and nuclear binding energy for the formation of 18Ar40 atom.

[Given : Isotopic mass of 18Ar40 = 39.96238 amu, mass of a neutron = 1.008665 amu, and
mass of a proton = 1.007825 amu.]

Considering X-axis as the molecular axis, draw orbital overlapping diagram between two p, orbitals
for bonding and antibonding combinations.

What are the differences between intermolecular and intramolecular hydrogen bonding?

4+3+3

Complete the following reactions :

() Li'+Cs +F +I -

(i) BaZ*+H"+S0; +S2 -

(i) TiZ*+Ti**+F +Cl —

(v) H +1 +Na +F —
Write down the conditions of Linear combination of atomic orbitals (LCAO).
Boiling point of CCl, is greater than that of SiCl,. — Why? 4+3+3
Draw the MO diagram of F, molecule. Identify the HOMO and the LUMO.
Arrange the following Lewis acids according to their increasing acid strength :
BF;, BCl; and BBr;.
What do you mean by metal excess crystal defect? Explain with an example. 4+3+3
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