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Question No 1 1s compulsory
Answer any four from the remaining questions

1 Answer any five questions. Fach question carnies 2 marks

(e} How does the ¢lectron gun ased a4 Scanning election miciascope (SEM)
and transmussion  election mwcioscope (TEM) paouuce 4 neam  of
monochromatic electrons® How 1s the fillament cuireint related to the beam
cunem”®

(b) How do you measure the barrier height using a sconning tunneling
microscope?

(¢} Draw an analogy between layered solids and giaphute What 15 graphene?

{d) Preparation of cobalt alumnate from CoO and Al,Gs; requires a reaction
temperature of 1200°C. How could the reaction temperature be lowered?

(e} Dramond and indium antimonide (InSb) aie both insulators, with band gaps
(berween the hughest energy filled band and lowest energy empty band) of
55 eV and 0.15 eV respectively Are both materials transparent to visible

hght?

(f) Show that the spacing of (hk!} planes m real space 1t connected with the hkl
reciprocal lattice vector length by dy,, = ETr/F;m( 5x2=10

2 () The powder X-ray diffiaction patiern of Litrtly shows the following
reflecuons 28 = 23 25, 40.84, 47.53. 53 56, 6949, 74 38 Indexw the data,

determine the lattice type and lattice parameters T over

38



1

(b)y How are the bnght field and the dark field mmages recorded using the
transmmuited and the diffracted electrons 1n a transmussion electron microscope”

1

3(a) Explain in detail the methods of prepanng porous solids citing suitable
examples
(5 marks}
(b) What are the different mampulation modes of STM to manpulate adatoms for
nanolithography
{2 marks)

4 ({a) How aie catbon nanotubes syntheswed?

(b) What are the different imagiiig modes 1n an atomic force microscope
(AFM)” Identify the region of operation for the different modes using a

force - distance curve
1

3 (a) What ate Phase transfer cetalysts Discuss then role 1 nano particles

synthesis
(2 marks)

{b) Metals damp intensity of light i « shoit distance  Using the foliowing
electromagnetic wave equation, estabhish the relation between the damping (%)
constant and the dielectnc constant (e(w)

~
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where E, 1s the ¥ component of elcctric field strengtb, & 15 the
dielectric constant, 7 1s the ac conductuvity and €, 15 permuttivity

of empty space 7



3

6 (a) What are structurc directing agents (SDA)?
(2 marks)

(b) Give examples of cationic and antomc surfactants
(2 marks)

(c) What are the effects {both elast:c and melastic) produced by electron
bombardment on a thun specimen? Use a schematc diagram to show the
nteracuon volume for various electron specimen Eractions.

(3 marks)



