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Question Paper Code : 10862

M.E./M.Tech. DEGREE EXAMINATIONS, APRIL/MAY 2023.
Elective
Manufacturing Engineering
MF 4012 — NANOTECHNOLOGY
(Regulations 2021)

Time : Three hours Maximum : 100 marks
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1. Writ.e down the desirable properties of nanomaterials.

W]mt is und.erstoor!b [e term “nanoarrays”?

IEL

5. Write down the principle of “nanophotolithography”.

ou

Mention some of the nancimprinting technology.
How nanostructures are classified?

Write down the principle of “Sol-Gel synthesis” process.

o = 2@

Compare nanoprocessing and measuring system.

10. Write down the principle of atomic force microscopy.

PART B — (5 » 13 = 65 marks)

11. (a) What are the steps involved in design and fabrication of nanosystem?
Explain with a neat sketch. (13)

Or

(b) Explain the working principle and applications of a typical nanosystem
with an example. (13)
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12. (a) Discuss in detail about the principle and applications of ion implantation

method with a neat sketch, (13)

Or
(b) Extrapolate the working principle and capabilities of physical vapour
deposition technique with a neat sketch. (13)
13. (a) Describe the principle of electron beam and ion beam lithography
techniques with a neat sketch. {13}

Or
(b) How focused ion beam is helpful in nancimprinting of structures?
Describe in detail with a neat sketch. (13)
14. (a) Explain the effect of nanoscale dimensions on physical and mechanical
properties of a material with an example. (13)

Or
(b) Explain in detail about sclid carbon based produetion techniques for
synthesis of carbon nanotubes with a neat sketch. (13)

15. (a) What is the principle transmission electron microscopy? Explain the
construction and capabﬂ_iﬁeﬂ with a neat sketch. (13)

dus ungate

by H scanning microscope is useful in characterization of
nanomaterials? Fxplain the procedure involved in it with a flowchart. (13)

material. It 1s observed that ia i
interaction and all other process vanahles are within the control. In this
seenario, as an Engineer provide answer to the-following:

(i) What may be the reason for the failure of tool due to crater wear?

(i) Write down the methods by which the problem can be resolved.

(iii) Discuss the steps involved in it. (15)
Or

(b) A typical R & D company is interested in characterization of
nanocomposite materials for aerospace application. In this situation, As
an Engineer provide decision support in the following aspects:

(i) Identification of various characterization techniques and their
capabilities.

(ii) Selection of suitable characterization techniques.

(iii) Preparation of specimen for characterization and exploring the
steps involved in it. (15)
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