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B.Sc. DEGREE (C.B.C.8.8.) EXAMINATION, MARCH 2014

Sixth Semester

Choice Based Course—NANOSCIENCE AND NANO-TECHNOLOGY
(Common for B.Se Physiea Model-1, and Model-1T)

Time : Three Hours
Part A (Objective Type Questions)
Answer all guestions. :

Each bunch of four guestions carries a weight of 1.

Bomcw [
Fill in the blanks :
1. The number of atoms in a Face centered cubic crystal is

ta) 4 (b) 2.
{c) 3 (dy ®.
2.  Acceptors are the impurities having valeney
(a) 1 by 2.
fe) & (d) 4.
I 3. The C, molecule has ——— vertices.
(a) 15. (by 30.
{e) &0 (d) 90.
4. Buprreomductors have — ——— redistance.
{a} High. (b} Low.
{¢) Zero. {d) Unit.
Buncu 11

Choose the correcl answer :
6. The surface area of the nano-particles should be :

(a) Small (b} Large.
() Moderate. (d) WVery large.

Maximum Weight : 25

Turn over



3

2 E 7525

Applied voltage in a transmission electron microscope 1s ;

{a) Low. (b} High.
(e} Medium. (d) MNone of these.
7. Quantum well structure is :
{1} Homostructure. (b} Hetrostructure,
{c) Molecular structure. (d} Tsotopic structure.
B. Quantum dots are :
{a) Nano-crystals. (b) Amorphens, F
{e) Crystaline bulk materials. {d} F-centered crvstals,
Buxeca 111
Fill in the blanks : ;
9. Small ferimagnetic nano-particles possess ——— paramagnetism.
ia) Hetrogeneous. (bl Homogenous.
{c) Buper. (d} All are correct.
10. Carbori nano-tubes are ——— of carbon.
{a) Allotrope. (b} Isomers
(¢) Isotopes. (d) Chain.
11. STM is based on the concept of ———— tunneling.
{a) Parhcle. (bl Quantom.
(e} Atom, (d) Super cooled gas,
12. The typival time between two filps of magnetie nano-particles is called — —  relaxation time.
{g) Nesl (b) Quantum.
(¢ Electron. {d} Magnetron.
Bunen IV
13. The mobility of electrons are :
{a) Low. (b) High,
(¢) Extremely low. (d} Extremely high.
14. The eleciron hole effective mass ralio is high in the ;
{a) WValanee hand. (b} Conduction hand.

(¢} Fermi surface. {d} Metastahle state




a K 7525

15, Fullerencedis 8 ———— powdiery maleial.
{(a) . Black. * (b} Yeliow.
{c) Red {d) Blue.
16: Whieh is a photenic erystal 7
1) GaN (b} Sip.
ey YAG {d) Photodiede.
(w1 =:4)
Pari B (Short Answer Questions)
Answer any five giestions,
Each gquestion corries o weight af 1.
17. What are called Excitions ¥
18. How particle size of Nano-material is det&r'q!.i_:lud_?
19. Write a note on magic numbers regarding N stﬁﬁ:éclenm.
20, Give fow application of sarbon Nano-tubes.
21, What are called Ferrofluids ?
22. Write few propertics depend on density of states.
23, Give the salient features of NEMS.
24. Tast a few cxamples of Motal nano-particiss,
i 1=5}
Part C (Short Essay/Problems)
Answer any four questions.
Eael guesfion carries a weight of 2.
25, Give an actouni of lWelrabedrally bonded semiconducter stroctures,
26. Explain in detail about the optical properties of nano-particles.
27. Write a short note on nane-structural multilayers and their elecirical properties.
28. Give an account of alqnp}ir.ati:m of nano-materials in computers and ssnsors,
28. Write briefly about infrared detectors in the field ¢f nano-technology.
3. Triscouss hriefly about Microelsctrochemical systems.
(4dx3=8)
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Parl D (Essays)
Answer any twe guesiions,
Euch question carries ¢ weight of 4.
Explain in details some of the tools for measuring nano-stracture.

Diseuss the various types of carbon nano-tubes, Give their synthesis process and also explain
their properties,
Describe in detail about quantum nano-structures with size and dimensionality effects and also
explain their density of states.

(2x4=8)




