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Note: (a)All questions are compulsory.

(b)Murks are indicated against each question in square brackels.
(¢} The candidate is allowed to make Suitable numeric assumptions wherever req/g ¥e,
solving problems ¢

1. Fluorescence microscopy provides a simple method to quantifyﬁélls,faﬁ? study their
morphology on surfaces. For similar studies a scholar used acridi ne ofange (AO) which is
a selective cationic stain for nucleic G It interacts
with DNA and RNA by intercalation and electrostatic attr acugn, respectively, The
absorption band of AO lies between 440 and 480 nm. (b[izg light) and the emission occurs
between 520 nm (green fluorescence for DNA) Zafh nm (orange fluorescence for

2. Answer the following question with
a. In a spectrophotometric cell

the absorbance value of 1.

Mol em™ . what wo 1d be*

xplanations:
, m pathlength, the solution of substance shows
1¢-molar absorptivity of the compound is 2 x 10°L

«concentration of the substance in the solution. [2.5]

b. A solution of che:p*n having its 0.14 mol/L concentration has an absorbance
of 0.42. Another solution of “A” under the same condition has an absorbance of
0.36. What is the concentration of “A” in this solution? [2.5]

c. How dogs the percent transmittance of a solution vary with (a) increasing
conceiitration and (b) increasing path length? [2]

3. What?‘{ 0 ”y w mean by excited state lifetime of a fluorophore? Differentiate between
mtcrnal and external fluorescence quenching with example. Illustrate the various
apr ceSses occur in excited and ground state (Detail explanation with neat and clean ray
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4, Photoluminescence (PL) is the process in which a photogenerated excited state
relaxes via emission of a photon. All PL is classified as either fluorescence or
phosphorescence based on whether emission occurs by radiative decay from an excited
state with spin multiplicity that is the same as or higher than the ground state,
respectively. Which type of emission you will observe when photon transit from singlet
excited and triplet excited state to ground state respectively? Also calculate the spin
multiplicity of singlet excited and triplet excited state. How do spin states differ in

Lot

ground singlet state versus excite singlet state and triplet excited state? [6] = g, ™
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