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Q.1.Which forces are being considered in AFM? Discuss different types ¢ constam‘ force modes
with force distance curve. Also discuss the advantages and disadvantgges ftgjhif. Which mode is
best suitable for biological sample analysis? [CO: 1; Marks: 3]

234

Q.2. Where does the signal come from the materials in SEM2.Diffs rent“i;lte between SEI and
SE2 types of signals. What is the new technology in ESENin eomparison to conventional SEM?

[CO: 2; Marks: 3]

Q.3. Which mode can be opted to perform analysis® f'biological samples? Discuss all the
necessary steps to prepare biological sample: M analysis? [CO: 3; Marks: 3]

n

Q.4. Draw and discus Jablonski diagra fm:fglbsgrption and emission pathways. What are the
rules which can impart coustraints gn'ps ,gg_;:bl'é spectroscopic transitions? Draw the schematic
diagram for UV-VIS spectroscopy instrimentattion? [CO: 4; Marks: 3]

Q.5. How to measure quantum yiéld'of unknown fluorophore samples? What do you understand
by fluorescence lifetime?‘Al’:é&p’zrgiifferentiate between ideal and practical fluorescence
measurement. o [CO: 4; Marks: 3]

Q.6. (a) Convert the following transmittance data to absorbance: JCO: 2; Marks: 2}
Py Ty T S. No. %
a ] | 275 .
o T
c 35.8
d 5 |
€ 9.5

(b) A solution containing the complex formed between Bi( I} and thiourea has a molar
absorptivity 0£ 9.32 X 10° L mol™* cm™ at 470 nm. [CO: 3; Marks: 2}
(i) What is the absorbance of a 6.24x10™ M solution of the complex at 470 nm in a 1.00 cm cell?
(ii) What is the percent transmittance of the solution described in (iy?

(iii) What is the molar concentration of the complex in a solution that has the absorbance
described in (i) when measured at 470 nm in a 5.00 cm cell
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(c) At 580 nm which is the wavelength of its maximum absorption. The complex Fe(SCN)?* has
a molar absorptivity of 7.00x10° I em-1 mol-1. [CO: 3; Marks: 2]
Calculate

(i) the absorbance of a 2.50x10° M solution of the complex at 580 nm in a 1.00 cm cell

(it) the absorbance of a solution in a 2.00 ¢m cal] in which the concentration of the complex is
one half that in (i).

(ii1) the percent transmittance of the solutions described in (i) and (ii).

(iv) the absorbance of a solution that has half the transmittance of that described in (i).

Q.7. (a) A molecule phosphoresces with a single peak wavelength of 530 nm. The.;?;‘i‘-ng]é_ .
fluorescence peak is at 480 nm. The absorption peak is at 410 nm. Sketch a rough*-,fabﬁnEﬁ

diagram based on this information, labeling transi*ions and calculating differences 'f-p ¢ach eneigy
state in nm and cm”™, LN OO 4 Mt

Does 'quinine obey the
ut,Whether there is
’ [CO: 4; Marks: 2}

(b) The absorption and emission spectra for quinine are shown in Figure
mirror image rule? Based on your response, what can you concludé:
absorption to states above S1?
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