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M. Sc. (Sem. III) Examination,
December-2023

CHEMISTRY
PAPER - 3.4

CHEM:G34
Photo-inorganic Chemistry
(Inorganic Chemistry Specilization)

Time Allowed : Three Hours

Maximum Marks : 70
Min. Marks : 28

Note : This qnes{ian paper is divided into
three sections as under :
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Section-A Max. Marks - 10

Will carry 10 marks with 01 compulsory ueslion
campusmg 10 short answer type qurshmﬂ
(maximum 20 words qusiwer) laking two questions
from each unit. Each question shall be of one
mark.

Section-B Max. Marhs-25

Wil carry 25 marks with n{;uquy diuiu'ed tilo
five long answer type questions (answer about
in 250 words). Students are instructed to attempl
five questions by sclecting one question from

eaclh untl.

Section-C Max. Marhs-35

Will carry 35 marks with five long answer type
questions comprising one compulsory question of
15 marks and four questions of 10 marks each.
Students are instructed to attempt tolal three
questions with one compulsory question (answer
about in 500 words) and any two more questions
(answer about in 400 words) oul of ramaining
four questions,
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SECTION - A

I .,l»d/ Define absorption and excitation in the
context ol light and matter.

Why the probability of a I'rank-Condon
transition is higher for transitions with

minimal change in
distance ?

A ———

internuclear

(/ﬁi‘l{ How can the dipale moment of a

F_-_— : =
molecule be aflected by clectronic
el Ll

transition ?

i) How can the presence of a quencher
ect the life time of an excited state?
What Ium.l ol lrlrmlmnq arc abscrved in

b

ch.lry.. transler ggctm g

hich region of the clectromagneltic

In w
spectrum arc charg
‘pically obsg

¢ transfer_spectra

1) What is the role of light in photo-

bstitution reaction ?
Mlml happens to an excited state atom/
nmlcullr_ iff it does nm [osc cnergy

ok
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lhruu:..h another process ?

'hat is mlur-syblnm crossing (ISC)?

What arc ‘e the two kev components
involved in a redox photo-process ?

3
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SECTION - B
xzfmg1,|
What are some factors that can inlluence
the quanmum yicld ol a plm:uclwmical
reaction !
How can the know ledge of quantum vield
be beneticial in photochemical rescarch

and applications.

2 v2! =5
2 2

OR

Write @ nole on photochemical primary and
secondary processes.

3 (1)
(i)
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How does the change in dipole moment
impact the propertics of the excited state?
What are some applications of
understanding the relationship between
dipole moment and excited states?

=5

2-' +;l_!,
2 2
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4 |Contd...


https://pyqlelo.com

Discuss the potential applications_of

\/.Nnm]cculur deactivation (gquenching) in
Thotothemistig. and analyvtical chemistry.

- 5
\9171"- m
4 How do the energy levels ol excited states
difter between organic molecule and metal
completes?
5
OR
Discuss the application of metal complex
. sensitizer in fabrieation of dyve-sensitized solar
e — T i -
cells.
L
7 v

Why is the O-0 wansition considered
ideal For spectroscopic analysis?

(i) How does understanding liability
influence the design of photocatalysts for
water photolysis?

- (1)

1.1
- dEnlt o e
2 21_:‘
OR
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(D" What {termine the cnergy
)/ lactors dele Ccnergy.

6

7
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content of gn excited state?
/(m Tow does the energy content of an
excited state relate to the absorbed/
e

cimitl ight?

—
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UNIT - V

Discuss the chemiluminescence and

bioluminescence processes with suitable
examples.

S

OR
Explain the cnergy transfer under weak and

strong intcractions, and exciplex formation.
R 5

SECTION - C

75 How does the Frank-Condon principle
explain the appearance of vibrational
structure in clectronic spectra?

1)  What features characterize the structure
of clectronically excited states compared

to the ground state of a molecule?
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ﬁaﬁ)iscuss the nitrogen fixation and the 10 Discuss the redox chemistry of olectronically
factors influencing the rate of nitrogen cxcited states of [Ru!{lzlp:}'}_;]2+ and
fixation. [Fe(bpy);]?*.

.Fr(}’ Explain the photo-oxidation and photo-

reduction reactions with suitable 11 Write shorfs on :

—

cxamples. (i) EClectron relay

% Wrilc a short nole on the transformation (ii) Metal colloid systems

of low-cnergy reactants itﬁﬁgh-cﬂcrg 5+5=10

— e ——

products.

10

5x3=15§

!
Explain the strengths ant limitations of flash
photolysis and stopped flow techniques. Tow

— | — e

can these lechniques be used to gain a_more
comprehensive understanding ol complex

rcaction mcchanisgf.

9 ‘)j,)/'s\'hul are the main types of electronic :
) (ransitions in inorganic photochemistry? .
(ii) What arc som¢ ]ff} factors influencing
the photoc.:hemit:ﬂl propertics of inorganic

complcx‘?

5+5=10
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