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i) Distinguish between photovoltaic and photo synthetic
cells by showing schematic energy diagrams.

(ii) Explain the reasons behind dye-sensitization of
semiconductor photoelectrodes with the help of
schematic energy diagrams for both n and p-type
materials. 4+3

OR

(i) Derive and expression for the capacitance of an
intrinsic semiconductor immersed in an electrolyte
solution, asafunction of carrier density and potential.

(i1) What is the effective thickness of space chargeregion
within the semiconductor ? 5+2
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Answer question no. 1 and any one from questions 2
and 3.
1. (a) Using Branching rule, find out the number of
independent spin functions for a 6 electron system.
1
(b) Deduce the analytical form of the square of the total
spin angular momentum operator (éz) for an-electron
systeminwhich n, and ng arethe numbersof o and
B -spin electrons, respectively. 5

(c) Write down the Slater-Condon rules. Derive an
expression for the energy expectation value of the
wave function

v =5 (1Bbabs - lésbabs )

using Slater-Condon rules 6
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(a) What is Born-Oppenheimer approximation ? 2

(b) Write down the steps involved in the Hartree-Fock
Self-Consistent Field calculations for a molecule
under Born-Oppenheimer approximation. 4

(c) Construct the Configuration Interaction (Cl) wave
function formed by the ground and doubly excited
states of H,. Show that the ClI wave-function
corresponding to the lowest energy tends to the
correct dissociation. 5

(d) Write down the deficiencies of Koopmans’ theorem.

1

N[~

(a) Write down the approximations used in the Huckel
Molecular Orbital Theory. Applying this theory,
calculate the delocalization energy of cyclopropenyl

radical. 5%

(b) A long chain polyene may behave like a conductor of
electricity—Justify using Huckel approximation. 4

(c) Establish the quantum mechanical virial theorem for
bound stationary states. 3

[3]

UNIT - P-4132
Answer any three:

a) What isan electro-capillary curve ? What information
can you obtain from such a curve ? Define ‘surface
excess’. 2+2+2

b) i) Show that the parallel plate condenser model can
explain electro-capillary curve which is perfect
parabola.

(i) How can the electrocapillary measurements be
used to determine the extent of contact adsorption
on the surface of the electrode ? 3+3

c) Prove that for a polarizable interphase, where the
terms bear usual significance.

dY=—QMdV_%de_ZFidHi 6

d) Show that the extent of adsorption of aneutral organic
molecule at an el ectrode sol ution interfaceis expected
to pass through a maximum around PZC. Explain the
significance of thefact that thismaximum isobserved
at apotential slightly negative to PZC. 4+2
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