
BKU/SH-VI/PHS/604/DSE-4/T-4/22 

 

B.Sc. 6
th

 Semester (Honours) Examination, 2021-22 

PHYSICS 

Course ID: 62417         Course Code: SHPHS/604/DSE-4/T-4 

Course Title: Nanomaterials and Applications  

Time: 1 Hour 15 Minutes       Full Marks: 25 

 
The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable. 

 

Section-I 

1. Answer any five (05) questions:         5X1=5 

(a) Why the nanostructured materials possess unique surface properties? 

(b) Write the name of an instrument used for nanomaterial characterization in which quantum mechanical 

tunnelling is used. 

(c) What are the causes for the broadening of X-ray peak of nano crystal in the XRD pattern? 

(d) What are the different factors that affect the absorption wavelength of Surface Plasmon Resonance? 

(e) Why do the core-shell composite nanomterials possess better optical properties compared to the 

individual nanomaterials? 

(f) Indicate four applications of nanoscience and nanotechnology in the diversified fields of science. 

(g) Why the spatial resolution of STM is better than AFM? 

(h) Identify one advantage and one disadvantage of quantum dot lasers with respect to the conventional 

lasers.  

Section-II 

2. Answer any two (02) questions:               2X5=10 

(a) Obtain the condition of quantum confinement of a particle along a particular direction. What do you 

mean by the density of states (DOS)? How does it change with the degree of confinement in low 

dimensional materials?            2+1+2 

(b) Discuss the mechanisms through which the large surface energy destroys the nanostructures. How 

does the magnetic property of ferromagnetic nanoparticles depend upon the decreasing particle size of the 

system?                      3+2 
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(c) Why does a semiconductor quantum dot possess tunable fluorescent emission? For a certain sample of 

CdSe nanoparticles the band edge fluorescent emission is obtained at 620 nm. What is the particle size of 

the sample? Comment on the confinement of the CdSe nanoparticles.      1+2+2 

(For CdSe, Eg=1.74 eV, me
*
= 0.13me, mh

*
=0.45me and εr=9.4)      

(d) What is meant by exciton? Compare Wannier-Mott excitons with Frenkel excitons.        2+3 

 

Section-III 

3. Answer any one (01) question:                   1X10=10 

(a) How the hopping conduction takes place in nanostructured materials? Explain the mechanism of 

different types of hopping conduction that can be seen in nanostructures.          2+ (2+3+3) 

(b) Write down the similarities and differences between thermal evaporation and e-beam evaporation 

techniques. Explain the operation of the single electron transistor with proper circuit diagram. Why 

coulomb Blockade effect can’t be observed in micro-sized circuits?      3+5+2  

 

 


