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PART - A

This part shall contains 50 multiple choice/Objective type questions, each questio
carrying one mark. [50 x 1 =150

1)

2)

3)

4)

S)

The temperature of the surface of the sun is ~ 6000 °K. If we take a huge len
and focus the sun rays and able to produce a temperature of 8000 °K. Thi:
will violation of

(A) Zeroth law (B) Firstlaw
(C) Second law (D) Third law

A system consists of 1024 atoms and is at a temperature of 300 K. Assuming
that there is no interatomic energy in the system, its total internal energy is

(A) 12.4kJ (B) 1247
(C) 4.12kJ (D) 4.127

An electric current of 3 A flows through a resistance of 10 ohm. It is being
cooled by running water and is kept at temperature 300 °K, change in entropy
per second of the resistance is

(A) 0.3 J/deg (B) 3.0 J/deg
(C) No change (D) 0.03J/deg

At 0 °K, fluids are assumed to have
(A) Minimum entropy (B) Maximum entropy
(C) Zero entropy (D) Fixed value of entropy

The area of the Carnot cycle on a 7-S diagram represents
(A) Heat absorbed from the source

(B) Work done in a cycle

(C) Heat rejected to the sink

(D) Efficiency of the engine
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6)

7)

8)

9

For a closed packed bcc structure of hard sphere , the lattice constant a is
related to the sphere of radius R is

4R
@y d=m (B) a=4R\3
(C) a=4R\2 ®) z—2R7

The intensity of X-rays is determined by

(A) Filament current

(B) Filament voltage

(C) Potential difference between the cathode and anode

(D) Size of the cathode

The packing fraction of fcc structure is

(A) 52% (B) 68%

(C) 92% (D) None of these

Match list I with list I1

ListI List IT

(A) Simple cubic structure (p) Copper
(B) BCC structure (@) Polonium
(©) FCC structure (r) Lithium
(D) HCP structure (s) Zinc
A B CioxD

By g e n=ip S

B)=r g p S

@ g r s p

(D)ey p ot S
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10)

11)

12)

13)

14)

Which of the following statement is true?

(A) Phonons always interact irrespective of the nature of force between the
atoms

(B) There is no phonon collision if force between the atoms is harmonic

—

(C) In Unkapp process k, + ]_{2 — ]Z;

(D) Thermal expansion coefficients remain finite as T—0

Generally solid solutions in alloy systems are
(A) Substitutional (B) Interstitial
(C) Substitutional and interstitial (D) None of these

The stress-strain curves of the sample are normally used to calculate
(A) Tensile strength (B) Young’s modulus
(C) Elongation at break (%) (D) Allthe above

The solar cells are commonly prepared from silicon boules, the most regularly
used process for creating the boule is called the Czochralski method. In this
process

(A) A seed crystal of silicon is dipped into melted polycrystalline silicon
(B) A seed crystal of silicon is dipped into melted semicrystalline silicon
(C) A seed crystal of silicon is dipped into melted polycrystalline material
(D) A seed crystal of silicon is dipped into melted polycrystalline compound

In compared with Optics, photonics is more emphasis on
(A) Normal optics

(B) Guided waves and optoelectronic devices

(C) Guided waves

(D) Both normal optics and guided waves
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15)

16)

17)

18)

19)

20)

In metals, the Fermi energy is the maximum energy that occupied by an electron
(A) At300°K (B)At0°K
(C) At350°K (D) At 400°K

In modern world, an artificial skin made from a prominent polymer is considered
as the future of anti-aging efforts

(A) Silicone polymer (B) Natural rubber
(C) Collagen (D) Wool

Thermal stability of the biopolymers is studied using the following instrument
(A) X-ray diffractometer (B) Universal testing machine

(C) Differential scanning calorimetry (D) None of the above

Polymer nanocomposites are modern materials which consists of
(A) Microparticles in polymer matrix

(B) Polymer in polymer matrix

(C) Nanoparticles in polymer matrix

(D) Both (A) and (C)

The polymers entering in to molten state when they are heated and harden
upon cooling

(A) Thermoplastics (B) Plastics
(C) New polymers (D) All the above

Pure rubber is brittle at low temperature and soft at high temperature, so it can
be used only in the temperature range

(A) 10-60°C (B) 10-70°C
(C) 10-80°C (D) 10-100°C
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21) In polypeptides, the plot of @, y angles are known as
(A) Unkalappa map (B) Ramappan map
(C) Ramachandran map (D) None

22) Chou-Fasman rules related to
(A) Protein folding (B) Peptide folding
(C) Polypeptide folding (D) None

23) Silk from Bombyx mori is a biomaterial
(A) Biocompatible (B) Biodegradable
(C) both (A) and (B) (D) None

24) Now a days quantum dots (QDs) are widely using in biological studies due to
their unique

(A) Optical properties (B) Chemical properties

(C) Thermal properties (D) Electrical properties

25) Generally, to obtain an optical image one can monitor spatial variation of optical

properties
(A) Transmission (B) Reflection, or fluorescence
(C) Only(A) (D) Both (A)and (B)

26) Hydrothermal and solvothermal techniques are widely used to
(A) Syntheses and growth of conventional and advanced materials
(B) Treatment of wastes
(C) Both(A)and (B)
(D) None
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27)

28)

29)

30)

31)

32)

During the application of a solvothermal technique, the chemical reaction
proceeds in solvent at a temperature above its normal boiling point by containing
the reaction mixture within a sealed vessel. These conditions increase the

(A) Solvent’s ability to dissolve solids and speed up reactions between solid
species

(B) Solvent’s ability to dissolve solids
(C) Speed up reactions between solid species
(D) None

Chemical vapour deposition (CVD) not includes the following
(A) APCVD (B) LPCVD
(C) PECVD (D) MBE

It is well-known that Graphene is a crystalline allotrope of carbon with
2-dimensional structure. Its carbon atoms are densely packed in a regular
atomic-scale pattern of

(A) Hexagonal (B) Octagonal
(C) Pentagonal (D) Heptagonal

Hydrothermal crystal growth is used to grow the crystal
(A) AIPO, (B) GaPO,
(C) GaAsO, (D) Allthe above

Thermogravimetric analysis of the samples are usually carried out in the
presence of

(A) Oxygen atmosphere (B) Nitrogen atmosphere

(C) Carbon dioxide atmosphere (D) Carbon monoxide atmosphere

The AFM principle is based on the cantilever/tip assembly that interacts with
the sample; this assembly is also commonly referred as

(A) Probe (B) Substrate
(C) Control unit (D) Monitoring unit
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33)

34)

35)

36)

37)

38)

The dielectric loss tangent (tand), signifies the
(A) Dielectric gain of the sample

(B) Dielectric loss of the sample

(C) Both(A)and (B)

(D) None of the above

High-resolution transmission electron microscopy (HR-TEM) is mainly used
to study

(A) Normal particles (B) Microparticles
(C) Bigparticles (D) Nanoparticles

Morphology of the polymer blends are normally studied using
(A) UV-Visible spectroscopy (B) DSC
(C) SEM (D) TEM

Hydrodynamic size of the nanoparticles are determined using
(A) TEM (B) HR-TEM
(C) HR-SEM (D) DLS

The band gap energy of quantum dots is inversely proportional to
(A) Range (B) Radius
(C) Shape (D) None

The process/technique includes fabrication of the elastomeric mold usually in
poly(dimethylsiloxane) (PDMS) and the use of that mold to create features
with geometries defined by the mold’s relief structure is

(A) Softlithography (B) Lithography
(C) Hard lithography (D) Nanofabrication
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39)

40)

41)

42)

43)

In 1857, the famous scientist was fascinated by the ruby colour of the colloidal
gold and he was discovered the optical properties of the gold colloids differ
from those of the corresponding bulk metal

(A) Heinrich Rohrer (B) Michael Faraday
(C) Richard Feynman (D) None

5 (27rrc)2me(60 + 2n§)

- one can calculate
47°N,

Using the Mie theory relation )2

(A) Density of the free electrons in the metal nanoparticles
(B) Size of the metal nanoparticles

(C) Shape of metal nanoparticles

(D) None

In nanotechnology, the self-assembled monolayers (SAMs) of thiols on gold
surfaces are one of the most popular model systems for the study of the
self- assembly of

(A) Organic molecules on metal surfaces
(B) In-organic molecules on metal surfaces
(C) Molecules on metal surfaces

(D) None

Microfluidics is the technology of fluid manipulation in channels with
dimensions of

(A) Micrometers (B) Decameters

(C) Millimeters (D) Nanometers

The potential applications of QDs include
(A) Single-electron transistors (B) Solarcells

(C) LEDs (D) Allthe above
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44)

45)

46)

47)

48)

49)

50)

For mono-dispersed gold nanoparticles (~30nm), the surface plasmon resonance
phenomenon causes an absorption of light in the portion of the spectrum
(A) ~450nm (B) ~400nm

(C) ~550nm (D) ~650 nm

Plasmonic nanoparticles are metal nanoparticles, this includes

(A) Gold (B) Silver

(C) Platinum (D) Allthe above
Concentrated solar power (CSP) technologies utilises

(A) Focused sunlight (B) Diffused sunlight

(C) Both(A)and (B) (D) None of the above

The primary components of fuel cell are

(A) Electrolyte (B) Cathode

(C) Anode (D) Allthe above

Galvanic corrosion refers to

(A) Degradation of one metal near a joint
(B) Degradation of one metal near a point

(C) Degradation of one metal near at the top

(D) None

Corrosion resistant metal

(A) Aluminum (B) Stainless steel

(C) Iron (D) Both (A)and (B)

Microbial corrosion is generally a biodeterioration and is frequently called as

biocorrosion or microbially influenced corrosion (MIC). This degradative
process mostly acts on

(A) Metals (B) Metalloids
(C) Minerals (D) Allthe above
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PART - B

This part shall contains five questions, each question carrying ten marks.

. a)
b)
2. a)
b)
gt
b)
4,

D=iiig)
b)
M-5238

[5 x 10 = 50]
Discuss the principles of X-ray powder diffraction method. [5]

Intensity peaks were measured at 20 = 20°, 29°, 36.5°, 43.4°, 50.2°,
50.35°, and 65.55° for a cubic powdered metal bombarded with Cu
radiation of A = 1.54 A. Determine the crystal structure and the lattice
parameters of the metal. [5]

Enumerate the factors that influence the properties of the polymer

composites. [5]
Write a note on elastomeric composites. [5]
Discuss the preparation of semiconductor single crystals. [5]
Write a note sol-gel technique. [5]

Explain the construction and working principle of atomic force microscope.

(10]

What are ceramic materials? Classify the ceramic materials and give their
structures. [5]

Discuss the mechanism of oxidation. Explain oxidation resistant materials.
[S]
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