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Register Number:………….….

M.E DEGREE EXAMINATIONS: NOV / DEC 2023

(Regulation 2018)

First Semester

PHYSICS

P18PHT0003: Synthesis of Nanomaterials

COURSE OUTCOMES

CO1: To demonstrate the understanding of length scale concepts, nanostructures and

nanotechnology

CO2: To gain knowledge about the different class of nano materials.

CO3: To identify the principles of processing, and synthesis of nano materials and nanostructures.

CO4: To demonstrate the ability of understanding the properties of nano structured materials.

Time: Three Hours MaximumMarks: 100

Answer all the Questions:-

PART A (10 x 1 = 10 Marks)

1. Arrange the following properties of nano materials in the order of increasing relevance

for catalytic applications:

1. Mechanical properties

2. Electronic properties

3. Optical properties

4. Catalytic properties

CO1 [K2]

a) 1-3-2-4 b) 3-2-1-4

c) 1-4-2-3 d) 2-4-1-3

2. As the size of nanoparticles decreases, what happens to their melting point? CO1 [K2]

a) Increases b) Decreases

c) Remains unchanged d) Fluctuates randomly

3. What is a common feature of nano and meso pores materials? CO2 [K2]

a) Macroscopic size b) Absence of any pores

c) Presence of pores at the nanoscale d) Continuous and homogeneous structure

4. Matching the List I with List II CO2 [K3]
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List I List II

A. Quantum Dots i. Semiconductor nanoparticles

B. Nanowires ii. Long, thin structures

C. Nanosheets iii. Flat structures

D. Clusters iv. Aggregates of atoms or

molecules

a) i – ii – iii - iv b) ii -i- iii - iv

c) iii – i – ii -iv d) i -iii – ii - iv

5. In which synthesis method are metal nanostructures produced using a chemical

reaction in a liquid medium?

CO3 [K2]

a) Solvothermal synthesis b) Electrodeposition

c) Photochemical synthesis d) CVD

6. In which method is a precursor material evaporated in a high vacuum, and the vapor is

then deposited onto a substrate to grow nanostructures?

CO3 [K2]

a) Sol–gel processing b) Electrodeposition

c) Spray Pyrolysis d) Molecular Beam Epitaxy (MBE)

7. The following items consist of two statements, one labeled as the “Assertion (A)” and

the other as “Reason (R). You are to examine those two statements carefully and select

the answers to these items using the codes given below:

Assertion (A): Carbon nanotubes (CNTs) have high electrical conductivity.

Reason (R): CNTs are made of sp3 hybridized carbon atoms, similar to graphite.

CO3 [K3]

a) Both A and R are Individually true and

R is the correct explanation of A

b) Both A and R are Individually true but

R is not the correct explanation of A

c) A is true but R is false d) A is false but R is true

8. What is a primary application of metallic glasses? CO4 [K2]

a) Jewelry b) Medical implants

c) Magnetic storage devices d) Aerospace components

9. Fuel cells utilize nanostructured materials primarily for:

1. Catalyst support

2. Enhancing electrolyte conductivity

3. Increasing fuel storage capacity

4. Optimizing thermal management

CO4 [K3]
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Which of the above statement are correct?

a) 1,3 b) 1,2,4

c) 2,3,4 d) 1,2

10. Nano electronics is concerned with CO4 [K2]

a) Miniaturization of electronic

components

b) Designing macroscale electronic

systems

c) Using nanomaterials in electronics d) Harnessing nuclear energy for

electronics

PART B (10 x 2 = 20 Marks)

11. How does the surface area to volume ratio change as the size of a material decreases to

the nanoscale?

CO1 [K2]

12. Infer the catalytic property of nanomaterials. CO1 [K2]

13. Why are nano composites often considered superior in mechanical strength compared

to conventional composites?

CO2 [K2]

14. Which one-dimensional nanostructure has a high aspect ratio and is often used in

electronic devices?

CO2 [K1]

15. Evaluate the role of precursor selection in sol-gel processing and its impact on the

properties of the resulting nanostructured materials.

CO3 [K4]

16. Explore the working principle of ball milling method. CO3 [K2]

17. List two advantages of using shape memory alloys in engineering applications. CO3 [K2]

18. List out the properties of metallic glasses. CO4 [K2]

19. Infer the supremacy of nanostructured materials in battery application. CO4 [K2]

20. Interpret the potential of nano materials in energy harvesting applications. CO2 [K2]

PART C (6 x 5 = 30 Marks)

21. Analyze the influence of the nano scale on various material properties, such as

enhanced reactivity, mechanical strength, or electrical conductivity, providing

specific examples to illustrate the effects.

CO1 [K4]

22. Compare and contrast the properties of nanowires and nanotubes. How do their

dimensionalities influence their electrical and mechanical characteristics?

CO2 [K3]

23. Describe the sol-gel processing method for nano material synthesis. CO3 [K3]

24. Analyze the properties of carbon nanotubes, such as their mechanical strength

and electrical conductivity.

CO3 [K4]
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25. Explain the significance of nano electronics and liquid crystals in the

development of advanced displays.

CO4 [K2]

26. List two advantages and two disadvantages of using shape memory alloys in

engineering applications. Provide a brief explanation for each advantage and

disadvantage mentioned.

CO4 [K3]

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

27. Differentiate between the top-down and bottom-up approaches in nano material

synthesis. Provide examples of techniques associated with each approach and

discuss their advantages and limitations in controlling nano scale properties.

CO1 [K3]

28. Define the terms zero-dimensional, one-dimensional, and two-dimensional

nanostructures, providing examples of each. Discuss how the dimensionality of

nanostructures influences their physical and chemical properties.

CO2 [K2]

29. Explain the electro deposition method for nano thin film synthesis, emphasizing

its precision and control over material properties. Discuss the electrochemical

principles underlying the deposition process.

CO3 [K3]

30. Explain the fabrication techniques for carbon nanotubes, focusing on pulsed laser

deposition. Discuss the structural and electronic properties of carbon nanotubes

and their significance in materials engineering.

CO4 [K2]

31. Evaluate the role of nano materials in the fields of nano medicine and nano

biotechnology. Discuss how nano structures enable targeted drug delivery,

imaging, and therapeutic applications in medicine. Highlight a specific nano

material or nanostructure that has shown promising results in biomedical

applications, emphasizing its potential impact on healthcare.

CO2 [K5]

*************


