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UNIT - P-4161

1. a () Naphthaenemoleculewiththeten p,-orbitalsof carbon
atoms as bases may be represented as the sum of
irreduci bl e representationsA, Byy, B2g and Bzg—Justify.4

(i) Using projection operator technique construct one
symmetry-adapted normalized MO wave function
belongingto A, symmetry. 5

b) Assgnthesymmetriesof the genuine normal modes of H,O.
Which of thesemodesare IR and Raman active ? 3
2. @ Construct sp? hybrid orbitalsof CO5? ionwhichbelongs to
the D3, point group. 5
Or

Find out which atomic orbita sof theatomA hybridizeto form
o bondswith B for amolecule ABs belonging to C4, point
group.

[ Turn over



3.

b)

b)

[2]

Inthe chemica reaction cyclobutene «» cis-butadiene, show
how the symmetry orbitals of the reactant and the product
correlate under the disrotatory mode of conversion. 4

Show how the degenerate set of fived orbitalsof afree metal
atom split under an octahedral environment of ligandsina
complex. 4

[ Note: Character Table for required point groupswill be

supplied a thetime of examination. ]
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Congder afreedectron gasinthreedimension and hencefind

out an expression for theelectron vel ocity at the Fermi surface

and comment on which factor it depends. 6
Or

The thermal conductivity of a Fermi gas is directly

proportional to the temperature — Prove.

What is Hall effect ? Deduce an expression for the Hall
coefficient and explainitssignificance. 5

Theakali halidecrystalslike NaCl or KCl arecolorlessin
their pure form, but when heated in the vapor of the
corresponding metal they bocome colored .— Justify. 2

4. 3

[3]

Derivethecondition for systematically absent (hkl) reflections
for abcc lattice and hence show which of thereflectionsamong
(110), (200), (210), (121), (220) and (212) will be observed
and which will not inthe X-ray diffraction pattern of sucha
crysdlinematerid. 5

b) Assuming the two-sublattice model, express the Ned

temperature (Ty) in terms of B and o, the interaction
parameters for two unlike atoms and two like atoms,
respectively. How is Ty related with ¢ ? 4

Or

Draw qualitative energy level diagram of thejunction made of
two dissmilar metalsat equilibrium explaining dl theterms
involvedinit. What changestakeplacewhen such ajunctionis
bi ased with an externd voltage and statewhether thejunction
can, inprinciple, beused asarectifier.

Write ashort note on (any one) : 3
i) BCStheory of superconductivity

ii) Piezodectriceffect



