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Section A is compulsory. In section B attempt all questions.
From sections C and D attempt any two questions.

Section A (Compulsory)

i. (a) Show mathematically that the surface-to-volume
ratio of a nanoparticle is much higher than that of

the bulk particle of the identical material. 2

(b) “bottom-up technique is more convenient for
nano-fabrication.” - Explain. 2

(c) What are the different processes that control the
subsequent growth  of  nuclei  during  the
nanoparticle synthesis? Discuss any one of them in

terms of growth of uniform sized particles. ~ 2+1

{P.T.O.



iw) Deserine brictly the svorhesis of gold nanoplate
nd nanoparticle usimg bacteria Rhodopsedomonas
capsulata - & fungus Ro Orvzac Myeelia, adso
Austrate the  plausible mechanism tor  the

formattton of eold nanoparticles? 2

by What are the potentiad applications  of - gold

nanopariicles’ 2

{2)  What s the difterence between UVovis and FT-1IR
spectroscopy”? How can one make the samples for

5

F1 IR for sohd und Liguid simple?! 2

(hr  What difference one can see in the spectrum  if

Nl s used instead of KBy }

Deseribe the steps o tollow with schematics for
metalltzatton ol features of stzes SO x 30 nm over o Si

substrate using c-heam hithography technigue. 3
Section B (Attempt all the question)

ta) How do vou  svnthesive Ag o nanoparticles
asing  photochemicad  reacon (Y dlamimaiion
provess) amoan aguenus  solution contiinimg
acetone. sopropanol and  sifver perchlorate s
recctants and PVA s u stabhzor? Wite down the

photocheimedl reactions. |42

i ?




Or
(b) How do you synthesize Pt and Pd nanoparticles
separately using reduction process? Write the

chemical reactions occur during the process. 3

6. (a) “Template-assisted §ynthesis—is a vety'efficient
tool to grow highly ordered naro-wires/rods”.-
Explain. e 3

Or
(b) Why eclectrodeposition process is neceded to
grow nanowires/rods through the alumina nano-

pores? e . 3

(S

7. (a) Describe briefly the -deposition of some oxide

based nanocrystalline. thin film via Sol-Gel Dip-

Coating technique. 3
Or
(b} What are the basic chemical reactions involved in
VD b‘rocess? G1ve example in each case. 3
B I P TR ey . .

Section C (Attempt any two que‘;twn)

NPT Co b

8. What is, TMV? What are the advantages of using TMV

L as a template for the formation of nanostructure? Also
illustrate , the synthesis ~ of  inorganic- -organic
nanocomposne (CdS, PbS, Silica, Iron oxide) using

TMV? : 3
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9,

Whit are  magnctosomes  and - which  type  of
microorganism s responsthic for the formation of
macenctosomes? How can this be synthesized tfollowing

4 chemical approach. briefly dascribe the chermistry? 3

10. vy What s green synthesis? Describe the vartous

moloeical  mgredients tor synthests of

nanomaterials’? L3

ib;  Write short notes on: Diatoms and Actinomycete.

1.3

Section D) (Attempt any two question)

L Discuss in detatl about atomic force microscope (AFM)

addressing. Instrumentation, parameters  measured,

Imaging modes, 3

12. What ix an clecton microscope and how is 1t superior to

13

aptiva! nucroscope” Name difterent tyvpes ot electron

microscopes and how do TEM difTer trom SEM? 3

. Wrnite short note on

(@) Advantages and disadvantzges of Scanning probe

THCTOSCOPY. 1.3
(hy  Advantages and disadvantages of AFM over SEM.

[

A4t 4 L)




