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IV/IV B.Tech  (Regular/Supplementary) DEGREE EXAMINATION 

November,2022 Electronics and Communication Engineering 

Seventh Semester Introduction to Nano science and Nanotechnology  
Time: Three Hours Maximum: 50 Marks 

Answer Question No. 1 Compulsorily.                  (10X1 = 10 Marks) 

Answer ANY ONE question from each Unit.                                                     (4X10=40 Marks) 

1. a) Define the term Nano. CO1 L1  

 b) Recall three dimensional quantum confinement. CO1 L2  

 c) What are nanorobots? CO2 L2  

 d) What is meant by atomic layer deposition? CO2 L1  

 e) Mention any two applications of Nano materials.  CO2 L2  

 f) State Nanotechnology. CO1 L1  

 g) Define bragg’s law CO3 L3  

 h) How does the Scaning electron microscope scan the sample? CO3 L1  

 i) Define Fullerence. CO4 L1  

 j) Mention two applications of graphene. CO4 L2  

 Unit - I 

2. a) Discuss about various applications of Nano materials.  CO1 L2 5M 

 b) Obtain an expression for Density of states (DOS) in a Q1D, Q2D solid CO1 L3 5M 

                                (OR)    

3. a) Discuss in detail about particle in a one-dimensional box CO1 L1 5M 

 b) What is the physical significance of wave function?  CO1 L3 5M 

 Unit - II 
4. a) Discuss about X-ray lithography technique. CO2 L1 5M 

 b) Explain briefly how nano materials are prepared using ‘Sol-gel techniques’ CO2 L3 5M 

                                 (OR)    

5. a) Discuss about atomic layer deposition (ALD) technique used for the preparation of 

nano materials. 
CO2 

L3 5M 

 b) Discuss in detail about sol-gel method. CO2 L3 5M 

 Unit - III 
6. a) Discuss about the working of STM with the help of a neat diagram. CO3 L2 5M 

 b) Write a short. Notes on U-V visible spectroscopy. CO3 L4 5M 

                             (OR)    

7 a) Discuss in detail about SEM technique for the characterization of nano materials. CO3 L1  

 b) Discuss about the X-ray diffraction  method for characterization of Nano materials. CO3 L1 5M 

 Unit - IV 
8. a) Distinguish between single walled nano tube and multi walled nano tube. CO4 L2 5M 

 b) Briefly discuss about various applications of CNTs CO4 L3 5M 



 

 

 

 

 

 

 

 

 

 

 

ECE….SEVENTH SEMESTER                                    NOV 2022 

INTRODUCTION TO NANOSCIENCE AND 

NANOTECHNOLOGY 

1(A) Define the term Nano. 

          Nano means 10
-9

. 

(B) Recall three dimensional quantum confinement. 

          The energy levels are not continuous as a bul due to 

confinement of the electronic wave function to the physical 

dimentions of the particles, this is called quantum confinement 

 

(C) What are Nano robots? 

                             (OR)    

9. a) Discuss about CNFED CO4 L2 5M 

 b) Discuss about CNT based Bio-chemical sensor CO4 L2 5M 



       Nanoid robotics, or for short, nanorobotics or nanobotics, is 

an emerging technology field creating machines or robots whose 

components are at or near the scale of a nanometer. 

(D) What is meant by atomic layer deposition? 

• Atomic layer deposition (ALD) is a newly introduced 

technology.  

• It is a modified CVD process by which we can go for pristine 

control over the growth mechanism. 

 

(E) Mention any two applications of Nano materials. 

 Energy 

 Biomedicine 

 Environment 

 Food 

 Textile. 

 

(F) State Nanotechnology. 

       Nanotechnology is design, fabrication and application of   

nanostructures or nanomaterials which are in the order of 110
-9

. 

(G) Define Bragg’s law. 

 

(H) How does the Scaning electron microscope scan the sample? 

RASTER SCANNING 

(I) Define Fullerence. 



 

(J) Mention two applications of grapheme. 

       Water filtration 

         Solar cells 

        Air conditioners 

       Drug delivery 

 

UNIT -1 

2(a) applications of Nanomaterials 

• Nanomaterials can occur naturally, be created as the by-products 

of combustion reactions, or be produced purposefully through 

engineering to perform a specialized function. 

• Due to the ability to generate the materials in a particular way to 

play a specific role, the use of nanomaterials spans across a wide 

variety of industries, from healthcare and cosmetics to 

environmental preservation and air purification. 

• The healthcare field, for example, utilizes nanomaterials in a 

variety of ways, with one major use being drug delivery.  

• One example of this process is whereby nanoparticles are being 

developed to assist the transportation of chemotherapy drugs 

directly to cancerous growths, as well as to deliver drugs to 

areas of arteries that are damaged in order to fight 

cardiovascular disease.  

• Carbon nanotubes are also being developed in order to be used 

in processes such as the addition of antibodies to the nanotubes 

to create bacteria sensors. 

https://www.twi-global.com/technical-knowledge/faqs/what-is-a-nanomaterial


• In aerospace, carbon nanotubes can be used in the morphing of 

aircraft wings.  

• The nanotubes are used in a composite form to bend in response 

to the application of an electric voltage. 

• Elsewhere, environmental preservation processes make use of 

nanomaterials too - in this case, nanowires. Applications are 

being developed to use the nanowires - zinc oxide nanowires - 

in flexible solar cells as well as to play a role in the treatment of 

polluted water. 

• In the cosmetics industry, mineral nanoparticles – such as 

titanium oxide – are used in sunscreen, due to the poor stability 

that conventional chemical UV protection offers in the long-

term.  

• The sports industry has been producing baseball bats that have 

been made with carbon nanotubes, making the bats lighter and 

therefore improving their performance.  

• Further use of nanomaterials in this industry can be identified in 

the use of antimicrobial nanotechnology in items such as the 

towels and mats used by sportspeople, in order to prevent 

illnesses caused by bacteria. 

• Nanomaterials have also been developed for use in the military. 

One example is the use of mobile pigment nanoparticles being 

used to produce a better form of camouflage, through injection 

of the particles into the material of soldiers’ uniforms.  

• Additionally, the military have developed sensor systems using 

nanomaterials, such as titanium dioxide, that can detect 

biological agents. 

• The use of nano-titanium dioxide also extends to use in coatings 

to form self-cleaning surfaces, such as those of plastic garden 

chairs.  



• A sealed film of water is created on the coating, and any dirt 

dissolves in the film, after which the next shower will remove 

the dirt and essentially clean the chairs. 

 

 

2(b) DOS in Q1D,Q2D solid 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



3(a) particle in one dimensional box 



 





 

3(b) physical significance of wave function 

 



 

 



 

 

 

 

 

UNIT-2 



4(a) X-ray lithography technique. 

 

Components   

• Absorber – reduce scattering of X-rays  

• Membrane – allows X-rays to travel through  



• Vacuum- to isolate the X-ray from interferences 



 



 

 

4(b)sol-gel techniques 

 

 



 





 

5(a) ALD 

• As the name suggests, chemical vapor deposition (CVD) mainly 

involves chemical reactions that make it different from PVD 

processes .  

• In CVD, the reaction occurs in gas phase giving a nonvolatile 

solid, which can be deposited on a suitable substrate to make it a 

thin film.  

• The CVD includes wide varieties of reactions like pyrolysis, 

réduction, oxidation, disproportionation, réversible transfer, etc., 

depending on the activation of the CVD process, it is divided 

into several methods like: 

• Thermal activation 

• In thermally activated CVD, high temperature (>900 °C) is 

required.  

• But in the case of organometallic components, this operates at 

relatively low temperature, called metal-organic CVD 

(MOCVD). 

• Plasma activation 



• Basically, it is low-temperature CVD, lies in the range of 300–

500 °C. 

•  It is typically called as PECVD (plasma-enhanced CVD), where 

the plasma are excited by RF (100 kHz–40 MHz) or by 

microwave. 

• Photon activation 

• Photon-activated CVD involves the direct activation of reactant 

in the presence of shortwave ultraviolet radiation. 

• CVD is a very flexible technique that can be used to synthesize 

particular solid from different precursors and by varying the 

concentration of them.  

• Also by varying the precursor composition and temperature 

from the same precursors we can have different films.  

• Another interesting characteristic of CVD is that various 

morphologies can be generated using this method, CVD does 

not require ultrahigh vacuum chambers.  

• Though CVD is a nonequilibrium process, we have to go for 

equilibrium analysis to understand its intricacy.  

• Actually, the reaction is governed by first and second law of 

thermodynamics that predict the feasibility of the reactions, its 

kinetics and controls the energies associated with it.  

• The geometry of the reactor along with the chamber pressure 

also plays dominant roles.  

• For most CVD system the pressure remains at 0.01 atmospheres, 

but in a special case, called low-pressure CVD, pressure lies in 

the range of*0.5–1 Torr. 

•  There are many types of CVD reactors.  

• We can broadly divide them into hot wall and cold wall.  



• Hot wall reactors are tubular in shape and resistive heating has 

been used all around.  

• in cold wall reactors, inductive heating has been given to the 

substrate by graphite susceptors but wall remains cold with the 

help of air/water flow. 

• Atomic layer deposition (ALD) is a newly introduced 

technology.  

• It is a modified CVD process by which we can go for pristine 

control over the growth mechanism. 

• It has a self-limiting growth nature, which cannot be done in any 

other CVD processes.  

•  

• That means we can create mono or few layer (2D/nearly 2D) 

films with the help of ALD.  

• ALD mechanism is a combination of vapor phase self-assembly 

and surface reaction where the surface is activated by chemical 

reaction . 

• The precursor molecules are introduced in the chamber where 

they react with the activated surface and form chemical bond 

with the substrate.  

• The precursor molecules do not react with each other so that a 

monolayer forms.  

• If we further activate the newly formed monolayer, it will act as 

base and we may have more than one layer. 



• Depending on the precursor, complex films can be easily 

generated by this technique. 

 

5(b) sol gel method 

 

 



 



 



 

 

UNIT-3 

6(a) STM 

 







 

 

6(b) UV visible spectroscopy 





 

 

 

 

 

 



7(a) SEM 

 







 

7(b) X ray diffraction  







 

 

UNIT -4 

8(a) SWNT vs MWNT 



 

8(b) Applications of CNT 

Medical 

Thermal materials 

Air filtration 

Water filtration 

Hydrogen storage 

Energy storage 

Drug delivery 

Paint that cleans air 

9(a) CNTFED 





 

 

 

 

 

 

 

9(b) CNT based Bio- chemical sensor 



 

 

 

 


