
B.Sc. 5th Semester (Honours) Examination, 2019 (CBCS)

I

I

S H -V /P hy sic s /D S E -2 ( I y2 0

Subject : Physics

(Nano Materials and Applications)

Paper: DSE-2(1)

Time: 2 Hours

The figures in the margin indicate .full marks.

Candidates are required to give their answers in their own word,s
as far as practicable.

l. Answer any fi.ve of the following questions :

(a) Why nanomaterials are so important than their bulk counterpart?

(b) What is the principle of CVD? What is CVD used for?

(c) What are primary differences between SEM and TEM?

(d) How does nanosize influence the band gap of a semiconductor?

(e) What is Photoluminescence?

(fl What is tunneling conduction in nanoparticles?

(g) What is a quantum dor? Why it is called so?

(h) What is CNT? What are the current applications of CNT?

Answer any two of the following questions :

(a) Describe the Sol-Gel process of nanomaterial synthesis with necessary
reactions.

2.
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2x5=10

5x2=10

steps of chemical
1+?=5

2+3=5

(b) state Scherrer formula explaining the used symbors. Carcurate the crystarite size of a
nanomaterial from its XRD pattern with FWHM = 0.9", I = 0.754 mm and 0 = 30". 2+3=5

(c) what are dielectrics? A solid dielectric has electronic polarizability of10-40Fm2. If the
intemal electric field be a Lorentz field, what is the dieleitric constant of the material? Given
density of material = 3 x 1028 atoms f m3 .

(d) Draw the schematic diagram depicting the working principle of any one of the following:
(i) Scanning Tunneling Microscope

(ii) Atomic Force Microscope
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3. Answer any twa of the following questions:

(a) (i) Explain the importance of size and
nanoscale.

(ii) Hou'thin films are used in solar cell der.ices?

(ii) Distinguish between direct band gap and indirect band gap semiconducting materials.

8+2=10

(b) Describe in deta, about the principle and process of X-ray diffraction technique with neat
sketch Explain the application of XRD technique for nanomaterial characteri zation. 6+4=10

(c) what are top down and bottom up approaches of nanomateriar synthesis? Describe the ballmilling process of nanomaterial synthisis with its merit, unJO"*".itr. 2+6+2=10
(d) (i) what are surface defects? Briefly describe different types of surface defects in a nanocrystal.

10x2=20

shape dependence of material properties at &e

(1+4)+5=10


