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Answer all questions. 

1. Write brief answers for the following questions (preferably within two sentences). 
10 X 2= 20 

i) Explain the validity of mirror image rule in case of2-(21-hydroxyphenyl) 
benzimidazole. 

ii) a) Write down the parameters on which the resolution of an emission spectrum 
will depend. 

b) The emission spectrum of a flurophore consists of both the Raman band and 
also the fluorescence emission in aqueous solution. How will you identify which one 
is Raman band? 
iii) Draw the structure of the covalent protein labelling probe used by Weber. Does 
the probe interfere with the intrinsic fluorescence of a protein? What is the typical 
emission peak position of this probe in alcohol solvent? 

iv) Give an example of a membrane sensitive probe. Write down the structure 
of a flurophore analogues to Adenine. Give an example of a molecule 
which displays a lifetime of near 400 ns in degased organic solvents. 

v) In a biopolymer there are two tryptophan residues. One of them is buried 
and another is exposed. How will you identify these tryptophans by 
lifetime measurements? What is the speciality ofTNS and ANS in 
protein research? 

vi) What is the physical significance of lifetime or decay time? During 
lifetime measurement of a titration between BSA and ANS, 
experimentally a growth is appearing at the peak maxima of ANS. 
Explain the origin of this growth. 

vii) Coumarin 480 has a lifetime ~2 ns in aqueous solution. The solvent 
relaxation has been retarded in a water reverse micelle and it is also of 
the order of few ns. Explain the spectral relaxation process by a 
schematic picture. 

viii) Give an example of red-edge excitation shifts (REES) at room 
temperature in a suitable solvent. Write the name of the probe for 
which the REES is the highest. 

ix) How will you determine the excited stah!.pK1 of beta-naphthol using 
fluorescence spectroscopy? 

x) Polarity (compared to viscosity) is the guiding factor to control the rate of 
TICT emission for N,N dimethyl amino-benzonitrile. Explain. 
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2. a) Explain the basic principles of time-domain and frequency domain 
in connection with lifetime measurements. [3] 

b) Draw a schematic diagram and explain the basic principle and different 
components ofTCSPC technique to measure the lifetime of a flurophore. What 

type of sources and detector are used as source for picosecond lifetime 
measurements? Which mode is more effective for TCSPC data collection? Is it 

possible to measure lifetime below 30 ps using this technique? If not can you 
suggest an alternative technique and explain its basic principle to measure the 

lifetime below 30 ps? How will you fit the multiexponential fluorescence decays, 
which you obtained in a TCSPC setup? 

[3 +2+ I +2+ I =9] 
c) Draw the Jablonski diagram and show how the solvent polarity and solvent 

relaxation affect the fluorescence properties of a flurophore. [2] 

d) What are the other environmental affects for the deactivation of the excited state 
of a flurophore? [I] 

e) Write down the Lippert-Mataga equation to consider the general solvent 
effect. What are the basic assumptions to derive this equation? What are the 
advantages and the limitations ofthis equation? [2+1+2=5] 

f) Discuss which solvent effect will be pronounced specific or general solvent effect 
if we add 2% of methanol in a solution of2-acetylanthracene in h,exane. [2] 

3. a) What is solvent relaxation? How one can construct the time resolved emission 
spectra (TRES) from lifetime measurements? Write down the requisite equation to 
calculate the solvent correlation function. Can you give some light about the solvent 
relaxation of water molecules in anionic micelles? [I+ 1 +I+ 1 =4] 

b) Define fluorescence anisotropy. Draw a schematic diagram for measuring 
fluorescence anisotropy. Write down the requisite equation with name to calculate 
theoretical anisotropy. [2] 

c) Write down the Forster equation to calculate the energy transfer rate. How is it 
helpful to find out the donor acceptor distance? [2] 

******THE END****** 
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