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M.Sc. (CBCS) DEGREE EXAMINATION,
* APRIL 2023.

Second Semester
Nanoscience and Nanotechnology — Core

NUMERICAL METHODS

(For those who joined in July 2021 onwards)
Time : Three hours Maximum : 75 marks

PART A — (10 x 1 = 10 marks)
Answer ALL guestions.

Choose the correct answer.

1. What is the basic idea behind the Jacobi method?

(a) The method involves factoring the matrix
into an upper triangular matrix and a lower
triangular matrix

(b) / The method involves solving the system of
equations one equation at a time, using the
most recent approximations of the unknowns
to calculate the next approximations.

(¢c) The method involves solving the system of
equations using a Series of transformations

that reduce the matrix to a diagonal matrix

(d) The method involves solving the system of
equations by iteratively refining the current
approximation of the solution until a desired

level of accuracy is achieved



e e e
«he lollowing 1s an advantage of jtep {

umerical methods ov | T
mercal methods over direct methodg? 3
methods

'I"LM‘I ™ " 1I'i'
) Iterative methods are always fagter th
- a

direct methods

(c) , |
I/Isera tive methods can be used for non-liney
systems of equations |

-

(d

etficient than direct method A

o What ic s g "=,

3 nat is the basic idea behind least squar
approximation? Y
’,.r' rirs . ¥
4) The method involves transforming the

system of equations into an upper triangular
natrix using elementary row operations

(b The me '
) The method involves solving the system of

equations by finding the intersection of the ©-

planes represented by the equations

‘r’r,:) Tf'.lﬁ'. methad involves finding the line that
minimizes the sum of the squared distances
between the line and the data points

(d)  The method involves finding the solution
that minimizes the sum of the squared
differences between the predicted values and
the actual values
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) Iterative methods can be more memo 5.

ple of a p.r‘r;hltrm

Which of the following 1§ AN exam |
SUATE

solved using least

that can be
appmxinwtitm?
(a) Finding the roots of a polynomial equation
(b) Solving a gystem of non-linear equations

(¢) Fitting a straight line to a set of data points

(d) Minimizing a non-linear function

Which of the following 18 an example of a .function
that can be accurately integrated using the

trapezoidal rule?

(a) A amooth, continuous function

(b) A function with a large number of
oscillations

(¢) A function with a discontinuity
(d) A function with a singularity

Which of the following 1s true regarding the error
of the trapezoidal rule?

(a) The error decreases as the
decreases

step s1ze

(b) The error 18 proportional to the square of the
step s1ze

(¢c) The error 1s proportional to the cube of the
step s1ze

(d) The error 18 independent of the step S120
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8.

Which of the following 1s true regarding the opde,

11[‘

Euler's method?

(@) Euler's method 1s a first-order moethod

(b)
(¢)
(d)

Which of the following is true regarding the order

Fuler's method 1s a second-order method

[Culer's method 18 a third-order method

Euler's method can be any order, depending

on the step s1ze

of Runge-Kutta methods?

(a) Runge-Kutta methods are always first-order

(b)

(c)

(d)

Which type of second-order partial differe

methods

Runge-Kutta methads can be any order,
depending on the number of stages

Runge-Kutta methods are limited to second-
order accuracy

Runge-Kutta methods a_r‘e. always fourth-
order methods

ntial

equation has solutions that can have singularities
that propagate with finite speed?

(a)
(b)

Elliptic equations

Parabolic equations

(¢)  Hyperbolic equations

(d)

None of the above
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[ 1. ﬂa) Find the positive root [(x)
Vi

Answer ALL questions, choosing ¢34 hie

Which of the (ol lowing 18

s ventinl sguations?
hyperbohe partinl differentind €

H“'I' i hfaracie al AN

(i

+ svitfee  that
(n) Solutions  CAT Wive  singular
propugnte with finite speoed
1 Lhe Ll and
(h)  Solutiong depend on both the initl

houndary conditions

(¢) Solutions can hauve

PART B — (6 # H = 25 marks)

Ix’ ~ 3%

shocks or digscontinuilies

Solutions can have non-unigue solubions

ir (s1) OrF (b).

£ ()

by Newton-Raphson method correct to five

| | -
decimal places, v

Or

Golve the equation x' +x° ~1+0

(b)

positive root by iteration method.
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12. (A) / Using Lagrange's interpolation formula fing

v (10) form the following table

X D B
¥ 12 13
Or

No

11
14 16

(b) Obtain the least square polynomig]

approximation of degree one and two for

f(x)-x* on [0, 1].

- ™

-
=

A

13. (a)_#j Derive Trapezoidal rule. l
Or T

¢ dx h

(b) Evaluate [ =!1+x using Simpson’s one —

third rule,

r

14. (a) Using Taylor series method find y(1.1) and

¥(1.2) correct to four decimal places given

dy 1
C—I,Tr-‘—*xy' and y(1) = 1.
- Or
b A |
> Page 6
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' F oy = 0.2 using
l"h-"ﬁ Obtain the values of y at X = 0.1, L. 1

Runge-Kutta second order

dy

—_—= V¥V, gﬂ'{‘n }'(‘0\, - 1
dx

15. @1\?\ Classify the given partial differential

...-'"

I

equation

) p - : : :
U +4duy +(x +4y Yu,, =sin(x+ ).

Or
(b) Solve vV u ='8.r2f for the square mesh given

w=0, on the 4 boundaries dividing the

squares into 16 sub-squares of length 1 unit.
PART C — (5 x 8 = 40 marks)
Answer ALL questions, choosing either (a) or (b).

16. ((a).) Solve the system Gauss-Elimination method.

2x +3y—2=5
4x +4y—-3z=3
2x -3y +2z=

Or
Page 7 Code No. : 5651
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&) From the following table of Ezlf yezrie

presrum for policies maturing 2t diflerent | Cr

'F ¥: 03420 03307 04253  0.484%
:
;
.
1

ages, estimate the premium for policics &) Using Ecler's method, soive mm=eriezlly the

-

mztunng 25t zge 46 and 65 £y

45 57 5 A z ' - ' <
Age 7 5. 3 &0 &> | =000 0) check yor= 2mswer wih

Premionm: 11454 9616 8232 7445 6848
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M.Sec. (CBCS) DEGREE EXAMINATION,
NOVEMBER 2023.

Third Semester
Nanoscience and Nanotechnology — Core
RESEARCH METH ODOLOGY
(For those who joined 1n J uly 2021-2022)

Time : Three hours Maximum : 7D marks

PART A —(10% 1= 10 marks)
Answer ALL questions.
Choose the correct answer .

1. How to judge the depth of any rescarch?

(a) By research title
(b) By reaearch duration
\ 5;:) By research objectives

(d) By total expenditure on research

D.

Which of the f(ollowing s nok the mothod of

roscarch?
(n) Survey (hy) | [iptorienl

(¢) Obgervation (cl) Philosophical

Research 1
(n) Searching again and agnin. /
(b) Minding solution to any problem

(¢) Working in n aceientific way to search for truth
of any problem

(d) None of the nhove
In the process of conducting conearch ‘Formulation
of hypothesis 18 followed by
(a) Statement of ohjectives
(b) Analysis of data
() Selection of research tools
(d) Collection of data

atudy's to acquire

The main objective of -
knowledgo.

Ana) Exploratory
() Descriptive

(¢) Diagnostic

() Deseriptive and diagnostic

Page 2 Code No. : 7655



A formal document that presents the research
objectives, design of achieving these objectives,
and the expected outcomes/deliverables of the

study is called

(a) Research design
(¢) Research hypothesis(d) Research report.”

(b) Research proposal

What are the core elements of a research process?

(a) Introduction: data collection; data analysis;
conclusions and recommendations

(b) Executive summary; literature review; data
gathered; conclusions; bibliography

(¢) Research plan; research data; analysis;

references

(d) Introduction; literature review; research
methodology;  results;  discussions and

conclusions ./
Final stage in the research process i1s
(a) Problem formulation
(b) Data collection
(¢c) Data analysis =
(d) Report writingn/
A comprehensive full repm"t of the research
process 18 called
(a) Thesis”/
(¢) Abstract

(b) Summary report

(d) Article

Page 3 Code No. : 76565

10. The first page of the research report 18

(a) Appendix (b) Bibliography

(¢) Index (d) Title page
PART B — (b x 5 = 25 marks)
Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Outline the characteristics of research.

Or

(b) Explain about conceptual vs empirical

research.

12. (a) Discuss briefly- the problem formulation 1n

research.

Or

(b) Write the guidelines for evaluating research

problem.
13. (a) Explain the sampling and observational
design.
Or

(b) Outling/the features of research design.

Code No. : 7655
11210
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14 () Explain the methodn of gatn colleation in K. () Weite  tho _impretapl  soneept reisang

Ml TR |]. \/ re s ll' JJJ-_"HIH”.

Ly ()
) What are the categories of reannveh? Woxpluin () Iuplain the laws and (hearies of ropenrch
‘" demign
‘ fwplain L qRT; ) afie fi s of
16 () Wreite the convept ol citption tndey Ly (i) ,'”'I"”.l the "*”'“““?'" apd  componet
golen Lifie reportd in research.

Qr ' (J)r

() Defing mipact fuetor. Writa Anonsuras Lo by Jerplain gquababion un{l,- HADOLES,

i tadn researol R - | | .
20, () Explain ethics in r¢1w11rﬂl|/
PART C (5 = B = A0 trinrkn) _
Cor
Anawor ALL quentions, choosing either (i) or (h) (by Outline the distinetion between civation and
Fnch answer ahould not excead GO0 words, referance.
16, (n) Outline the difforence bestwaen gupdiitalive '
and qualitative resenreh. \
()r
(b) Lxplain the mathods of deseriptive resenrch.
17 (a) lxplain the formulation of resonrch objeetivos,
(r
(b) Bxplain the source of Mlerature review.
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Code No.: 5649 Sub. Code: ZNNM 22

M.Sc. (CBCS) DEGREE EXAMINATION, APRIL 2023,
Second Semester
Nano Seience and Nano Technology — Core
SYNTHESIS OF NANOMATERIALS

(For those who joined in July 2021 onwards)

Time : Three hours Maximum : 75 marks

PART A — (10 2 1 = 10 marks)

Answer ALL questions.
(Choose the correct answer:
1. How can the transport of nanoparticles in
low-density media be enhanced?
\-(;f By increasing the size of the nanoparticles
(b) Bv increasing the viscosity of the fluad -
(¢ By decreasing the temperature of the system

(d) By adding surfactants to the fluid

4,

3.

Which of the [(ollowing factors  can olfoe
nanoparticle trangport in low denaily medin?

- |
M]’F”'LH}[F.? M1z

(h) Iaid visconity

~(e) Temperaturo

‘@r,’f All of the above

What 14 meant by the tarm “aerosol” in the context
of apray pyrolyuin?

. }ﬂ) A gas containing suspended nanopurticlos

M Lguid  droplel  contalning — prodursor

maoleculos

(¢c) A solid p%lf-l.i(ﬂili! formaod by the rasclion of
precursor molecules

(dy A high-energy plasma containing resotive
Bpecian

[low does the addition of surfactants to Lhe
precursor  solution  affect  the  nanopnrbicles

produced by spray pyrolysis?

(a) It has no effect on the nanaparticlen

(b) It inereases the size of the nanoparticls
(¢c) It docreases the size of Lhe 1 nngparkioles

(d) It can change the morpholagy  of  the
- panoparticles

Paye 2 Code No, : HG49
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Which of the following types of nanoparticles are
commonly used i polymer nanocomposites?

(a)
(b)

(C)

Metal nanoparticles
. .
Carbon-based nanoparticles

Ceramic nanoparticles

‘9)‘ All of the above

How are nanoparticles incorporated into polymer

nanocomposites?

(a) By physically mixing the nanoparticles with
the polymer

(b) By covalently bonding the nanoparticles to the
polymer

(c) By electrostatically adsorbing the
nanoparticles onto the polymer

(d) All of the above

What is the role of the catalyst in the CVD
synthesis of carbon nanotubes?

(a)
(b)

(c)

To provide a substrate for nanotube growth

To control the diameter and chirality of the
nanotubes

To promote the reaction between carbon-
containing gases

(d) All of the above

Page 3 Code No. : 5649

9.

10,

C

Which of the following carbon<conbaiming ghases o
commonly used n CV1D) synthesis of  carbor
nanotubes?

(n) Methano

(al’:(]l"il.lmm-‘:

(¢) Acetylene

(d) All of the above

What is the role of the npanoparticle n &
nanocomposite material?

@/:110 act as a filler and 1mprove mechanical
propertics

(b) To act as a catalyst for chemical reactions
(¢) To act as a stabilizer for the matrix ma terial

() T'o act as a colorant for the com posite material

What is a nanogrinding process?

(a) A method of producing nanoparticles by
chemical reactions

MA method of reducing the size of nanoparticles

by physical means
(¢) A method of ereating nanocomposite materials

(d) A 'methud (}f ﬂaaembling nanotubes  nto
gpecific configurations

Code No. : 5649
(P.T.0.]

Page 4



s
PART B - (5 » 5= 25 marks) 15 fa) Dhecuss in deiag) shell sroctures
Answer ALL quastions, choosing either (n) ordb). O
Each anxwer should not exceed 250 words @ Explain micrs and need pormw.: — = :
11 (n'f/l-‘.iplmsn the chemical wvapor deposition PART C — (5 » 8= 40 marks)
7 method for svnthesis of nanomaterials.
Answer ALL guestons, choosing sither [a) or '8)
Or Each answer should not excced 500 sards,
(b) Gave the Nucleation theory for synthesis of 16. {a) Explamn the TApHur ancphase
nanomaterials. thermodvnamars. g )
12. (a) Discuss the pulsed laser deposition | Or
advantages and disadvantages. @Gﬂ’& an =ccount of sgErvegste formation m

| Or
L How does molecular beam epitaxy work?
13. uas about alumino silicate gel.
o
(b) Explain the fundamentals of sol-gel process.

14. (a) Explain the laser methods. :

Or

List out the properties of nanotubes.

Page5 = Code No. : 5649

Or

(b) Discuss the detail arcing in the presence of
cobalt.

20. (a) Explain the Inorganic Hybrids in synthesis of
nano materials.
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'he art and science of etching, wroiting or printing
at the microscopme lovel in the ordor of nanomaotoer

IR

(i) NIEMS

() nanohithography
(¢) nanofabrication

(d) nano palteining

(. The process used to create topographical features
on a surface by sclective removal of material by

physical or chemical means s called

_Aa)  etehing (b)  bonding
(¢) lithography (d) writing
8.  Nanoparticles arc surface fu netionalized for

(n) Preventing aggregation
(b) Specific drug targeting
(¢) Diagnosis and sensing

Ad) All of the above

9. Expand NCAM

_(a) Nano Carbon Array Membrane
(b) Nano Carbon Assay I‘:ﬁlembrune
(¢) Nano Capillary Array Membrane
(d) Nano Capillary Assay Membrane

Page3 =~ Code No.: 7654

| () Maechanica and Eleetronies that are ) 41

nanoscale are called as
/) MEMS (b) NEMS
(¢) MIEM (dy NEM
PART B — (b # ) = 25 marks)
Answer ALL questions, choosing either (a) or (h).
lKach answer should not exceed 250 words.

11, (a) Outline the future of nanoparticles and
manufacturers.

Or
..,,(b/writ& the applications of 1norganic

nanoparticles,
12. (a) Write a note on organic nanoparticles.
Or

(b) AHxplain Bio derived templates with
_ examples.

13, (a) Explain term
(1) nanotubes,
(i1) nanocomposites,
(ii1) nanocoatings.
Or

(b) Explain nanoparticles in invivo imaging.

Paged4 ~ Code No.: 7654
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Whint is dipole polarization?

b=

|/ pages) Reg. No. :
]

Fgs
(n) The polarization caused by the movemen!

h s N . ERE : electy | )
Code No. : 5650 Sub. Code : ZNNM 23 cctrons in n material
[.lﬁl-} rf‘]ll' ]H"l“l‘l’-”t"il\ {'“[If-‘lf'ﬁ]‘ [].F '[‘lp l’l‘.l’i\!ltr"‘-nt 1—:|r
ions in a material
() The polarization caused by the orientation of
dipoles in a material

M Sec. (CBCS) DEGREE EXAMINATION, APRIL 2025,

Second Semester
(1) The polarization caused by the stretching of o

Nanoscience and Nanotechnology material

3t What is magnetism?
(a) The ability of a material to conduct electrieity
material to produce a

PROPERTIES OF NANOMATERIALS

(For those who joined in July 2021 onwards)
(b) The ability of a
magnetic field

Maximum : 75 marks
(¢) The ability of a material to change shape

Time : Three hours

PART A — (10 x 1 = 10 marks) :
‘under an applied force
* Answer ALL questions. (1) The ability of a material to emit light under
Choose the correct answer : certain conditions
1 What is ionic polarization? 4. What is fercomagnetism?
(a) The polarization caused by the movement of () The i‘:)-*[{e of magnetism exhibited by al
oy ' _ materials
oD 1‘11 ° ‘matenal (b) The type of magﬂetism exhibited only by
(b) The polarization caused by the movement of magnetic materials
(¢) The type of magnetism exhibited only by non-

ions in a material
(c) The polarization caused by the orientation of magnetic materials
SIpoleE Mo materia (d) The type of magnetism exhibi
on caused by the stretching of a at very low temperatures

ted by materials

(d) The polarizati
material

Page 2 Code No. : 5650
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What is the shape dependence of the Moss Effect?
(a) The effect 18

nanoparticles

(b) The effect 1s

nanoparticles

stronger in  sepherical

stronger in non-spherical

(¢) The effect is the same in all nanoparticle
shapes

(d) The effect does not depend on the shape of the
nanoparticle

What is the potential application of the Moss

Effect?

(a) In the development of more efficient solar cells

(b) In the development of stronger s}rﬁctural
materials _

(¢) In the development of faster computer
pProcessors

(d) In the development of new medical devices

How does microhardness change as the size of a
material decreases to the nanoscale? -

(a) It increases

(b) It decreases

(¢) It remains the same

(d) It depends on the specific material

Page 3 Code No. : 5650

5.

10.

What is the mechanism behind the change n
microhardness in nanomaterials’

(a) Grain s1ze reduction

(b) Surface area reduction

(¢) Changes in crystal structure

(d) Cﬁangea in chemical composition

What ig the relationship between particle size and

melting point depression 10 nanomaterials?

The smaller the particle size, the greater the

melting point depression

(b) The smaller the particle size, the lesa the
melting point depression

(¢) The particle size has no effect on meiting
point depression

(d) The relationship between particle size and
melting point depression 18 unpredictable

(2)

What is the potential application of melting point
depression in nanoscience”’
(a) In the development of novel phase change
materials for thermal energy storage
(b) In the development of stronger and more
durable materials
~tive drug

(d) In the development of more accurale sensors

Code No. : 5650
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PART R (55 A » 28 il

Apshwan AL gueationg, thassinig eitder () o (B)
Foinh usissers sbald fl sxseed D80 weads

17 T Waplndn e soncepl of setivation anergy.

Or

g‘m)nm the different types of dinlactrie Jose
mechamgma

V[t ) Discuse in Autadl super parsmagheties
- O
(b} Vaplnin about magdetostriction.
B @5) [Muours in detail mosa effect.
| Or
) Explain the munk function.

14 (a) Dhstinguish between Hardness and miero -

hurdnens
Oy
@ Hwiﬂn the comprossive strength.

Page 5 Code No. : 5650

19 @Emlnin the elustie and plastic deformation,
Oy
() Explain the following.
(1) Fracture
(1) Toughnoss

20 (a) Kxplain the Specific heat capaaty.

Or
(b) Discuss in detail melting - point depression.

18 i" W fft '?'hm.l Glnae (P by

VAN ey e
£y
(B} Write & nats s atranas
PART € - @8 » 6 = 40 mbavia)

Answir ALL qurstinTis. choteimg sithas i3 ar R
Farh answor shanld not sesmed 000 savis

16, () JDescribe  (he Duvhle Schocthy  potsnsns)
7 barrier Hotght mexdel

O

(b) Write a note on [halesteic constame and
diskectric losa

17. (&) Explain the Chant and evilereaal

magnetoresisfance.
L;?’J xplain - the dlassification of magnetic
—  materials.
I18. (a) Explain the Batho and hypochramic effects
Or

(b) Discuss in detail effective mass approximation
theory.

Page 6 Code No. : 5650
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6. Image formation in electron microscope 1S

FI
A
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M 8¢ (CRCS) DEGREE EXAMINATION,
NOVEMBER 2023

Mhird Semestey
Nano =eience and Nano 'I,“l.*t‘ht‘h?'li‘lﬂ}‘- Core
CHARACTERIZATION OF NANOMATERIALS
(For those who joined in July 2021 - 2022 onwards)
me . Three hours Maximum @ 76 marks

PART A (10X 1 = 10 mavks)

Answer ALL questwons.

Choose the correct answer !

i Colimators used i XRD are made up of

@ Thin quartz tube (b)) Thn glass plates

(@) Thin metal plate d) All of the above

based on

(1) column length

(b) electron number

(&) differential scattering™’

(d) specimen size

The  wavegwmides — are materials  with
characteristics of

(a) Low bulk resistavity

(b) High bulk resistivity

(¢) High conductivity

(d) Low conductivity

Coating the nano cryvstals with the ceramics 1s
carried that leadsto

i(I:v) Corrosion resistant
(@) Soft

In FT-IR initially spectra is recorded as

(a) Volts vs tme

(b) % Transmittance vs concentration
b(é) Absorbance vs Concentration

{d) Absorbance vs time
Page 3

(a) Corrosion

(¢) Wear and te]r

Code No. : 7652

Which of the following s the mosl common

Ilhl‘ﬂiu,_l" lllll“f l[t-i'“r.ll“]u r-f'

inatrument {or

diffraction patterns?

(n) Debye-Scherror powder camern .~
(b) Gamma camora

(¢) Geiger tube

(d) Scintillation counter

2 Which of the following is not a measurement

method for hardness?
() Scratch hardness (b Indentation

(¢) Rebound hardness (d) Elongation hardness

1. What type of wear occurs due to an in teraction of
surfaces due to adhesion of the metals?

(a) Adhesive wear .~~~ (b) Abrasive wear

(¢) Fretting wear (d) Erosive wear

5.  The resolving power of TEM is derived from
(a) electrons (b) specimens

(¢) power (d) ocular system

Page 2 Code No. : 7652

10. The wavelength range of the UV spectrum?
{a) 100 nm to 500 nm (b) 200 nm to 800 nm
&) 300 nm to 1000 nm (d) 400 nm to 1600 nm
PART B — (5 x 5= 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 250 words.

11. (a) Describe the neutron diffraction method.

Or

(b) Outline the comparison of X ray and neutron
scattering

12. (a) What is the difference between abrasion
resistance and wear resistance

Or

(b) Explain What type of stress causes fatigue

13. (a) Describe the 'Wnrk'i'ngl principle of Scanning
microscopy analysis

Or
(b) Describe the waorking principle of Scanning
Tunneling Microscope
Page 4 Code No. : 7652
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18 (n) Explmin the working of TEM in anslyzing

14 () Write note Surface Plaema Kxaitation
nanopricles

(r
(I

(b) Explain solar energy absorbents using
(h) Discuss briefly abaut Nanotweazera

nanoparticles

15. (a) Describe UV - Visible Spectroscopy 19. (a) Lixplain interaction of light with nanosysteme

Or Or

(b) Write applications of photoluminescence (b) Descuss briefly Photonie ( rystals

20. (a) Describe uv VIS mothod for Band gap

PART C — (5 x 8 =40 marks)
, measurement
Answer ALL questions, choosing cither (a) or (b) | I
Or

Hach answer should not exceed 600 words.
(b) Discuss briefly antimicrobial Studies.

16. {a) Derive scherrer Equation

Or

(b) Explain role for neutron scattering 1n

nanoscrience
17. (a) Explain interaction of light with nanosystems

Or

(b) Explain Nanoindentation
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13. (& Explan generation of Spn Palamaation
r
3 T " - e " "'l- -
e Lhscuss bretly Do ﬁih‘l‘?

PART C — (3 x 8 = 40 marks)
Answer ALL questions, choosing exther (@) or (b).
Rach answer should not exceed GO0 wards,

18 (s) Outline the Chsallenges and present future of
nanotechnology
-

(b) K h tools for micro and nanofabrcation

— . _— . . -
7. (a) Explain_.eharacterization ol switches 1n
E'nga-tfilar electronic component

Or
(b) Explain rectifier with neat diagram
18 (a) Explamn mnstru_l_gticﬁﬂd working of Single
Electron tragrsistor
Or
(b) Explain Quantum dots with application
19. (a) Discuss briefly about Molecular Circuits

(b) Explain spintronic devices and applications

— e —
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N anoscience and Nanotechnology — Core
NANOGLECTRONTES
(IFor thoge who joined July 20212088 Orwards)

Time : Throe hours Maximum - 7h marks
PART A — (10 % 1 = 10 marks)
Answor ALL quostions,

Choose the correct anawor
I The Technology t& usod in maddng memaory chipn

()  Nanodesign ()  Nanofabrication

_(©)  Microanssay () tinsue engineering

9 Nanopowder are defined an powdors having an

averago particle size of less than N
() 100 (b 1000
\ () 1) () |
3. Quantum dots are . o nitare
(n)  inorganic (b)  organic

(¢)  biologic () maetalhio



o

-

Nanomembranes have a pore size of

(a) Inm-10nm (b) 1 nm-100nm"

(¢) O.1 nm- Inm (d) 100nm-1000nm

\Yhich technique is used in the making of
biochips? )
(a) Nanolhithography

(b) microlithography

(c) Nanotechnology

_{d) DNA chip technology
The study and application of molecular building
block for the fabrication electronic component 1s

called as
(a) electronics
(b) microelectronics
(¢) molecular electronics
(d) macroelectronics
Expand MED
_(a) Magnetic Electronic diode
(b) Memory enhancing drugs
(c) Both (a) and (b)
(d) (b)only
Which of the following are application of Quantum
dots?
(a) Immunolabelling and Fluorescence 1maging

(b) Drug delivery
(¢) As tags for other drug carries

(d) All the above

.L-__ i
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B 4

9. A mathematical description with properties of

nerve cells or neurons is called

(a) neuron

(b) nerve cell

(¢) Biological neuron

(d) biological nerve cell

10. Devices that utilize the spin properties of electrons
for their functionality is known as device

(a) Electronic (b) Spintronict”

(c) Molecular (d) Magnetic
PART B — (5 x 5 = 25 marks)

Answer ALL questions, choosing either (a) or (b).
Each answer should not exceed 260 words.

11. (a) Outlipethe theory of nanoelectronics
Or

(b) Write note on Nanofabrication

12, (a) Daiscuss prlex molecular devices
Or

(b) Explain polyphenylene based chain 1n
molecular electronics

13. (a) Discuss briefly Quantum wires.

Or e
(b) Explain Nanuelectronicsmure

14. (a) Wnite fe on QCA quantum
Aummﬁl?:
Or

Outline application of Nanocomputers

cellular

(b
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