Total No. of Questions: 4] SEAT No. :

P1269 [Total No. of Pages: 2

OCT/FEANSEM -2
F.E. (Phase - I)
ENGINEERING PHYSICS
(2019 Pattern)

Time: 1 Hour] [Max. Marks: 30
I nstructions to the€andidates:

1) Solve anyone gulestion out of Q.1 or Q.2 and Q.3 or Q.4.

2) Figures;io theyright indicate full marks.

3) Neat giagrams must be drawn wherever necessary.

4) Useof electronic calculator allowed.

5) Assume-suitable data.

Q1) & Deitveanexpressonfor resultant amplitudeandrésultant intensity between
the diffracted wavesin Fraunhofer diffractioen dueto asingledit.  [6]

b) = Write the expression of path difference between the waves reflected in
wedge shaped thin film. State the conditions for maxima and minima.
Explain the application of wedge stigped thin film for testing of optical
flatness. [9]

c) Polarizer and analysey’are’arranged so that amount of light transmitted
them is maximum. \What' wiH_be the percentage reduction in intensity of
transmitted light wherrthe-analyser isrotated through i) 30°, ii) 90°. [4]

OR

Q2) @ What ispolarised aridounpolarised light? Explain how the phendmenon
of polarisation of light isused in liquid crystal displays{L.CD). [6]

b) Whisisdiffraction? What are its types? Find the haif-anguiar width of
the central principal maximain the Fraunhofer ditfraction pattern dueto
a single slit having width 12x10~° cm wherril [liminated by light of
wavelength 6000A. [5]

c) A paralel beam of sodium light strikesafilim of ‘oil floating on water,
when viewed at an angle of 30° from thewiormal, 8" dark band is seen.
Determine the thickness of thefilm.

(Given - R.I of Oil = 1.46, A = 5890A°) [4]

P.T.O.



Q3) 8

b)

Q4) 8

b)

With the help of energy band diagram-explain construction and working
of single hetero-junction semicondugctor |aser. [6]

Define criticle angle. A step index fibre has core and cladding refractive
indices 1.65 and 1.48 respectively. Calculate the values of numerical

aperture and acceptance angleif it isplaced in air. [5]

Explain stimul&ted ‘emission of radiations. Explain its significance in

production ofaser. [4]
OR

What s Yaser?State characteristics of laser. Explain in brief any one

Industrial application of |aser. [6]

State factors for attenuation and losses in optical fibreexplain any two
factors im;brief. [9]

A step’index fibre has core refractive index 1.46:af anumerical aperture
of @65. Calculatetherefractiveindex of claddihg and maximum angle at
entrance when fibreisplaced in air. [4]

QO
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Total No. of Questions: 4] SEAT No. :

P2 FE/Insem /APR - 2 [Total No. of Pages: 2
F.E. (Cammon)
107002 : ENGINEERING PHYSICS
(2018 Pattern) (Semester - 11)
Time: 1 Hour] [Max. Marks: 30

I nstructions to the candidates:

1
2)
3)
4)

5
6)

Ql) 8

b)

Q2) &)

b)

Solve either. . No. Lar Q. No. 2. and Q. No. 3. or Q. No. 4.

Neat diagrams musi-be drawn whenever necessary.

Figures'to the right indicate full marks.

Use oNoOgrithrictables slide rule, Mollier charts, electronic pocket calculator and
steamn tables'isSallowed.

Assume stiiiable data, if necessary.

All questiens carry equal marks.

Explain with neat diagram interference in thitvparallel film in reflected
system. calculate the total path @ifference. Obtain the condition of
maximum and minimum. [6]

Explain with diagram how(principie 'of interference is used to design
antireflection coating. Defiyetheexpression for thickness. [9]

Polarizer and Analyzef.are adjusted in such a way that, they transmit
maximum light. Calculate thieiangle of anayzer for which Intensity reduces
) 2/3

i)  1/5of theoriginaklntensity. 4]

OR

Definediffraction grating. How it is prepared? Cal culate theangular width
of central maximum, when it is diffracted from,single ditof width 0.01

nm. A = 5500A° . [6]

Define double refraction. Explain Huyge'stheary of double refraction.
[5]

Calculate the minimum thickness of a soap:film which will appear dark
and bright whenitisilluminated by alight of wavel ength 6000A° normally.

Datagiven y =1.43. [4]
PT.O.



Q3) 8

b)

Q4) &)

b)

Describe construction and working-ef CO, LASER with the help of
energy level diagram. [6]

Definecritical angle, acceptance angle and numerical Aperturefor optical
Fibre. Explain different types of mode of fibre optics communication
with diagram. [9]

Calculate the maxiinum value of angle of incidence such that light ray
can travehthrougfithe fibre. Datagiven: n, = 1.6,n,= 1.5. [4]

OR

When light travel sdenser to rarer medium, calculatethe critical anglefor
the piedium. Define acceptance angle, acceptancecone and Numerical
apertUre. [6]

Explain applications of LASER if-industry’ and medical field. Discuss
any one of them in details. [9]

What is Hologram. Explaip trie proeess of reconstruction of Hologram
with Diagram. [4]

303 TV
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Total No. of Questions : 09] SEAT No. :

P6486 [Total No. of Pages : 4

[5868}+102
F.E. (Semester - I1)
Engineering Physics
(2019.Paitern) (Paper - 11) (107002)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the candidates:

1) Question’No.1)is compulsory.

2) Neéat giagrams must be drawn wherever necessary.

3) Figuresap-the right indicates full marks.

4) Use efYogarithmic tables slide rule, Mollier chggls, electronic pocket
calculator and steam tables is allowed.

5) ASstime suitable data, if necessary.

Physical Constants :-

1) Planck's constant h'= 6.63 x<103* J-S
2) Mass of electron m-= 9.1 10 kg
3) Charge on electron W E=1ex 10 C
Q1) Write the correct option_with answér for the following : [10]

i)  The wavelength A as$ociated with a particle of mass m moving with
velocity v is given by

a) A:i b) ="
my h
c) A:@ d) A:ﬁ
m hy

i1) The equation of motion of matter wave was derivéd by

a) Heisenberg b) Bohr
c) De Broglie d)~“Schrodinger
ii1) In metals the band gap energy / forbiddenenergy gap is
a) OeV b) 06.7eV
c) 1.12 eV d)‘H>5eV

PT.O.



1v)

Vi)

Vii)

vii)

Q2) a)

03) a)

[5868]-102

A solar cell work on the principle of
a) Photoelectric effect b) Photoluminescence effect
c) Photovoltaic effect d) Photocombustion effect

The relative permeability ean be expressed by

a) W=1+u, b) w=I1+x

c) M= AO d) w=u+u
Supercoipductivity is the phenomenon in which of materials
suddenly~disappears below critical temperature.

a) L Lapacitance b) Conductivity,

c)“Inddctance d) Resistance

Ultrasonic waves have frequency

a)y Less than 20 H_ b) 20 H, t© 20 kH_

¢) Greater than 20 kH_ d) . None of the above

In nanomaterials which of the fellowing, statement is correct.
a) Surface to volume ratio,is 'very small

b) Surface to volume ratig_1s large

c) Surface to volume/ratio isct{unity)

d) None of the abdw¢

Derive an equation far‘energy of a particle enclosed in 1D rigid Hox
or in an infinite potential well. [6]

What 1s wave func¢tion W? Write mathematical conditions ‘of well
behaved wave finction. [5]

An electron is accelerated by a potential difference-of 10°KV. What is

De Broglie wavelength associated with this efecfron. [4]
OR

Starting from De Broglie hypothesisi derivesSchrodinger's time

independent wave equation. [6]

State Heisenberg's Uncertainly principie. Explain it using the concept
of narrow and broad wave packet. [5]

Lowest energy of an electron in a potertial well is 38 eV. Calculate
the width of well. [4]



04) a)

b)

05) a)

06) a)

b)

Q7) a)

[5868]-102

Derive an expression for condu¢tivity of intrinsic, and extrinsic
semiconductors. [6]

What is fermi level in a semiconductor? With the neat labelled diagram,
draw the position of fermi léyel in N Type & P Type semiconductor
at 0° K. [S]

A coper strip 2:0.m wide, 1.0 mm thick is placed in a magnetic field
of 1.5T. If a Cuifent 86200 A is set up in the strip, calculate the Hall

voltage that appears across the strip. [S]
Assumg-R )= 65¢ 107 m/C.

OR
Stat¢ Halleffect. Derive an equation of Hall voltage: [6]

Definefermi level in conductors and semiconductors. Draw the
positien’of fermi level in intrinsic, N - type & P - type semiconductors.

[S]
Caiculate the number of acceptors to be added to germanium sample
tO obtain the resistivity of 10Q2ms [4]
Explain the following termg$*in superconductivity : [6]

i) Critical Magnetic field.

11) Meissner effect

Define : [5]
1) Magnetic induction (B)

11) Magnetic field stzength (H)

111) Magnetizationy(M) and state the relation between B, M & H.

Explain DC & A€ Josephson effect in brief. [4]
OR

Differentiate between Diamagnetism,. paraniagnetism and

ferromagnetism. (Any Three points) [6]

What is superconductivity? Distinguish(béiween Type I and Type II
superconductors. (any four points) [5]

The transition temperature for lead 15-7.2 K:sHowever at 5K it losses
the superconductivity property if subjected to magnetic field of
3.3 x 10* A/m. Find the maximum valve of magnetic field which
will allow the metal to retain its superconductivity at OK. [4]



08) a)

b)

Q9) a)

[5868]-102

What is echo sounding technique?2-tJsing this technique explain non
destructive testing for the meastiregment of thickness of metal sheet
using ultrasonic waves. [6]

What are nanoparticles? What'is nanotechnology? Explain the optical

property of nanoparticle. [S]

Distinguish bétwgen Deéstructive and Non Destructive testing (any

two points) [4]
OR

What-ate, applications of nanoparticles? Explain any two applications
of maneparti¢ies in brief. [6]

Explaintin brief Acoustic Emission Technique! 0f NDT and its
application. [S]

Explain electrical property of nanoparticles. [4]
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Total No. of Questions: 4] SEAT No. :

PA-1679 [Total No. of Pages: 2

[5931}+1002
F.E. {Common)
ENGINEERING PHYSICS
(2019 ‘Pattern) (Semester - 1) (107002)

Time: 1 Hour] [Max. Marks: 30
| nstructions to the candidates:

1)
2)
3)
4)

5)

Ql) g

b)

Q2) g

b)

Solve Q.Vor @:2'and Solve Q.3 or Q.4.
Neat ‘diagrams must be drawn wherever necessary.
Figutesto_the right indicate full marks.

Use ofdogarithmic tables, slide rule, Mollier charts, electronic pocket
calculator and steam tables is allowed.

Assume suitable data, if necessary.

What is Fraunhofer diffraction. Siate the'eguationsfor resultant amplitude
and resultant intensity betweert the diffracted waves in Fraunhofer
diffraction due to a single-glit. State the conditions of maximum and
minimum intensity. [6]

State and explain Mattstaw with proof. [9]

White light falls at an anglé& of 45° on athin film of soap bubble havifg
refractiveindex 1.33. At what minimum thicknessof thefilmit will agpear
bright yellow of wavelength 5896 A° inthereflected light. [4]

OR

What isdoubl e refraction? Explain Huygen'stheory of deuble refraction.
[6]

What isinterference of light? Explain the useQr thixafiim asantireflection
coating. [9]

What isthe highest order spectrum that ISvistble with light of wavelength
6000 A° by means of grating having 5000 hes per centimeter. [4]

P.T.O.



Q3) 8
b)

Q4) g

b)

Explain the construction and workiggror a carbon dioxide laser. [6]

What are optical fibres? Distinguish between step index optical fibreand
graded index optical fibre. (Anay’4 pts) [5]

Calculate the numerical aperture and acceptance angle of an optical fibre
having core refragtive index 1.49 and cladding refractiveindex 1.44. [4]

OR

What are ppticalflbres? Draw aneat |abelled diagram of cross section of
optical fipre showing total internal reflection. State the advantages of
opticdl, fibre-Communication over the conventional .communication
system. (Any 4 pts.) [6]

What.ishol ography? Explain recording of ahologram using laser.  [5]

Whiat is LASER? State the important charactefisticsof LASER.  [4]

® & E
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Total No. of Questions : 4] SEAT No. :

PB3 [Total No. of Pages : 2
[6267]-3

F.E. (All Branches) (Insem)
ENGINEERING PHYSICS
(2019 Pattern)(Semester - II) (107002)

Time : 1 Hour| [Max. Marks : 30
Instructions to the cdndidates:

1) Answer lror Q2-and Q3 or Q4.

2) Figures fo-the right indicate full marks.

3) Neardiagrams must be drawn wherever necessary.

4) Assume suitable data, jf necessary.

o~
Q1) a) Whatis wedge shaped thin film? Draw aneatand labelled diagram showing

mterference in wedge shaped thin .‘Ql\r'n Explain its use to test optical
flatness. 9) [6]

b) For a single slit, diffraction, W¥§¢ down the expression for resultant
amplitude. Using this expreébn; derive the condition for : [5]
1)  Principal maxima _$¢
i) Minima Va

c) Polarizer and analyzgr,%ire sepwith their polarizing axes parallel so that
intensity of transmitted Tight is maximum. Through what angle should
either be turned so that\intensity of transmitted light becomes. 4]

) 50%
) 25% ofthe \maximum intensity

OR
02) a) ‘Whatis double refraction? Explain Huygen’s thieory of deuble refraction

for uniaxial crystal. [6]

b) “Explain application of interference as antisrétlec{ion loading. Derive the

condition for minimum thickness of the anti-réflection loading. [5]
c) » A grading has 6000 lines km. For a wave length 4500A°. What is the
maximum order that is visible. (4]

PTO.



03) a) Explain principle, construction and(ggrking of CO, laser.

‘v
b) What is optical fiber? Distingu%@etween SHP index and graded

optical fiber. (Any 4 points) &

|
N L)
c) Calculate numerigal apepté}é and acceptance angle for ar;& ber

whose core an@dingﬁhs refractive indices 1.59 and 1.54 respectively.
25 R [4]
Nz )
S “
o
04) a) E&?ﬁeﬁ( @roess of fiber optic communica@stem with block
iag

d oggl e any two advantages of optic cg@mnications. [6]

b) Whag@holography? Explain recording 0 5

c) ;{?0@ and explain any four chara@s of laser. |
. N
W >

using laser. [5]
[4

)
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PC374 [Total No. of Pages : 2
[6358]-102

F.E. (Comnion) (Insem)
ENGINEERING PHYSICS
(2019 Pattern)(Semester - I) (107002)

Time : 1 Hour| [Max. Marks : 30
Instructions to the candidates:

1) Solve QI or ©O2; Q3-0170A4.

2)  Neat diagrams must-be drawn wherever necessary.

3) Figures po-the vight indicate full marks.

4) Useof lggarithmic tables slide rule, Mollier charts, electronj?‘pocket calculator

and'steam tables is allowed. AV
5) Assume suitable data, if necessary. 5

s
N
N

>

o

Q1) a) Forasingle slit, state the equations for resultant amplitude and resultant
intensity when rays are diffractedyat/an aﬁgle 0. Starting from these
equations derive the conditions( for principal maxima and minima of

diffraction pattern. Draw intensity disiribution curve. [6]

b) What are electromagnetic radiatio@\? State one application for any four

regions in the electromagnetic speetrum. [5]
-~/

c) The axes of polarizer and’anal;(zer are kept parallel to each other so that
light is transmitted with maXimum intensity. By what angle should eithér
polarizer or analyzer begotated so that intensity of transmitted light'5
(i) 42% and (ii) 68% oftle original intensity. 14]

C

[N

OR
pe

02) a) What is double réfraction? Draw a neat and labelled diagram showing
double refraction in a birefringent crystal. Explain‘in brief properties of
o-ray and e-ray. [6]

b) What is anti-reflection coating (ARC)? Explain with a neat & labelled
diagram how the principle of interference jssdsedto design ARC. Derive
the equation for thickness of ARC. [5]

c) Aplane diffraction grating has 5000 lines/¢cmyA light of wavelength 558
nm incident normally over it. Determine-the highest order spectrum that
is visible. [4]

PTO.



03) a)

b)

04) 2)

b)

With the help of an energy level diagrain, explain construction and working
of CO, laser. [6]

What is Holography? Why laserispreferred in holography? With a suitable
diagram, explain the process.of recording a hologram by using laser. [5]

In a certain optical fiber)the angle of acceptance is 34.8° and refractive
index of claddingis 1,52. Calculate the values of numerical aperture and
refractive indéx’ of core. (4]

OR

In an pptical tiber, Explain in brief why refractive index of cladding should
bd slightly’less than that of the core. Differentiate between step index and
graded index fiber (any four points). o [6]

What,is acceptance angle? In an optical ﬁber;,'p(;)re and cladding has
reftdctive indices 1.61 and 1.42 respective]ryaj Calculate the values of

acteptance angle and numerical aperture. s [5]
In laser, explain in brief : N [4]
~\
1)  Spontaneous emissiony. ).
X L3

i)  Stimulated emission,_/ (’;r\r

P S

2

Weew
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Total No. of Questions : 9] SEAT No. :
PB3587 [6260]'2 [Total No. of Pages 4

F.E. (Common)
ENGINEERING PHYSICS
(2019 Credit Rattern) (Semester - I/II) (107002)

Time : 2%> Hours] [Max. Marks : 70
Instructions to the candidgtes:

1) Q. 1is compulsory. Answer Q2 or Q3, Q4 or Q5, Q6 or O7, Q8 or Q9.

2) Figurestothe rightyindicate full marks.

3) Neat diagram miisi be drawn wherever necessary.

4) Use bfingn-pregrammable Electronic pocket'calculator is allowed.

5) Assumbe suitdble data, if necessary.

Physical Constants>
e  Plank’s,constant, h = 6.63 x 10** J.S
*  Massof electron, m,=9.1 x 107" kg
e Charge on electron = 1.6 x 107 C

Q1) Write the correct option with answers foir-the féliowing questions (1mark each)
[10]

a) De Broglie wavelengthfof.matter,waves associated with a matter particle
1S its Energy.!

1)  Inversely pr0p01iti0na1 to Square of
1)  Directly'proportionalto
iii) Imversely-proportional to the square root of
1v) Directly proposfional to the square root of
b) A well behaved wave function satisfies which mathemati€al conditions.
1)  Finite i)  Single valued
1) = Normalizable 1v) All of theraboVvg

c) “According to Heisenberg Uncertainty principle, in a narrow wave packet
of de Broglie wavelength of a particl€)can bepredicted correctly.

1)  Position
i) Momentum

1) Position and momentum both
1v)  Neither position nor momentum
PTO.



d)

2)

h)

)

[6260]-2

At absolute zero (T = 0 k), a semicotductor would be

1)  Perfect semiconductor 1) Insulator

i) Conductor iv) Intrinsic semiconductor
The Hall effect is grue for

1)  Semiconduetors eénly and not metals

i) Metal§ enly and not semiconductors

i) Both metals.and semiconductors

1v) {Jhsulators

Thetelation between magnetization (M), susceptibility\( ¥ ) and Magnetic
field strength (H) is

) 0y =MxH M x=HM
iy ¥ =M+H vy ¥=M/H

The relation between magnetic iniduction.(B), Magnetic flux (¢), area (A)
and 1s

)  0=B/A , ) ¢o=BA
i) ¢=B-A - iv) &=A/B

The expulsion of magneti¢ flux from within the superconductor below
Critical temparature is kiiew as

1) ““Magnetic effect i)  Expulsion effect
1) . Meissner effect iv) Josephson effegt

X rays or gamma rays are used in radiography testing techinique due to
which of their property.

1)  High frequency 1) High/wavelength

i)  High velocity 1v) {lzow frequency

A quantum dot (nanoparticle) has all dinfenstans in the range of
1) 100 nm to Ium i) 5100 nm

i) 1 pwm to 100 um 1v)" 100 um and above



Q2) a)
b)

03) a)

b)

04) a)

b)

05) a)

b)

[6260]-2

Derive schrodinger’s time independeiit equation. [6]

What is the Heisenberg uncertainty Principle/ Explain it using'narrow
and broad wave packets. [5]

The lowest energy of an eléctron trapped in a potential 'well is 4.2 eV.
Determine the width of the'potential well in AU. (4]

OR

For a particle.enclosed in a rigid box of infinitespotential well, derive the
equatiopprenergy of the particle. Why is thisienergy quantized?  [6]

Whats‘the deé-Broglie hypothesis? Explainin'brief properties of matter
wayes fanyfour). [5]

An€lectton is confined to a potential' well of length 1.5AU. Calculate the
mininim uncertainty in its velocity (assume product of uncertainities
equal to ‘h’). [4]

With a neat and labeled diagram explain the Halbeffect. Derive expression
for Hall voltage. [6]

Difine Fermi level for assemicanductor Draw a neat and labeled energy
diagram for a PN junction diode,showing Fermi levels when itisin [5]

(1) Zero bias (equilibriuria)

(1) Forward bias

£

A sample of intrinsic germanium has a carrier concentration of
4.41x10%/ cm?’. If the/donor impurity is added in the ratio
1:107 atoms /.cm?, detefmine resistivity of the sample. [Given, mobility

of electrons, 4 = 3800 cm?/V.s. [4]
OR

Derive the expression for electrical conductivitg)of a semiconductor.
Discuss how this equation is modified for intrifisi€, Netype and p-type
semiconductors. [6]

Define efficiency of solar cell. Explain any four-ways by which the
efficiency of solar cell can be improved: [S]

An n-type semiconductor has a thickness of 0.15 mm and a current of
ImA is flowing along its length. Calculate Hall voltage developed along
its width if a magnetic field of 2T is appliéd perpendicular to its thickness.
[Hall coefficient, R = 3.68x10*m’*/C{, [4]

3



06) a)

b)

Q7) a)

b)

08) a)

b)

Q9) a)
b)

[6260]-2

Differentiate between diamagnetici-/paramagnetic and ferromagnetic
materials. (Any three points). [6]

What is super conductivity?2>Explain any two applications of
superconductors in brief. [5]

For Lead, the critical magnetic field at OK , Hc (0) is 8x10° A/m. and it
has a transition temparatuze (Tc) of 7.26 K. In a certain application, Lead
has to be usedh.as a superconductor subjected to a.magnetic field of
Hc(T) = 4x10*A/m,'At what maximum temperature it can be operated?

[4]
OR

What 8 the-Meissner effect? Discuss‘the reason why-it is observed?
Showthatsuperconductors exhibit perfect.diamagnetism-below the critical
temparature. [6]

Explain the process of recording and retrieving{reading) data in magnetic
Storage devices. [5]

Explain brief:
1)  Magnetic Susceptibility (5}
ii)  Absolute permeability (i) [4]

What is echo sounding? Using this technique, explain how ultrasonic
waves can bewused.ford{ldw detection. [6]

What is quantum confinement? On its basis explain why nanoparticles
exhibit diffetent properties than corresponding bulk materials. iS]

State.applications of nariotechnology in the field of electronics (any four).

Explain'any one application in brief. [4]
OR
Explain optical and electrical properties of nanopatticles: [6]

State the objectives of Non-Destructive Testing) Differentiate between
destructive and non-destructive testing (any #yo paints). [S]

An ultrasonic pulse of frequency 100 KHZ 1s sent through a block of
aluminum with velocity 6320 m/s and. The echo is recorded after 1.45
microseconds. Calculate the thickness of the block and the wavelength
of the ultrasonic pulse. (4]

OR(ZROR



Total No. of Questions : 9]

SEAT No. :
PE-896 [Total No. of Pages : 4
[6581}=1902
F.E~(Common)
ENGINEERING PHYSICS
(2019 Rattern) (Semester - 1/11) (107002)
Time: 2%2Hoursg] [Max. Marks: 70

Instructions to thercandidates :
1) Qg1 i1sCompulsory, Answer Q2 or Q3, Q4 or Q5, Q6 or Q7, @8-or Q9.
2) Neat diagrams must be drawn wherever necessary.
3) Figuresto the right indicates full marks.
4) Use oiElectronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
Physical Canstants: -
* Plank’s constant h = 6.63 x 1034].S
* Massof electronm_=9.1 x 10" Kg
e Chargeon electron e=1.6 x 20:2°)C

Q1) Writethe correct option witianswerfor thefollowing (1 mark each) :  [10]

1)  Which of the following is/the basic unit of information in quantum

computing?
a Bit b) Qubit
c) Byte d) Terabyte
i) Which pair of variablesisapplicableto Hel senbergstincertainty principle?
a wavelengthand energy b) position and mementum
Cc) chargeand displacement d) aemicradivsandtime

i)  The concept of matter wave was suggested by
a Heisenberg b) ~“deBroglie
c) Schrodinger d Laplace

PT.O.



IV)  Which isthe correct ordering of the{and gap energy?
a Diamond > silicon > copper-- b) Diamond < silicon < copper
c) Diamond < silicon > copper d) Diamond = silicon < copper
v) Hal effectistruefor
a P-type semiconductors only
b)  N-type‘Samiconductors only
c) metelsonly
d) lboth for.Metals and semiconductors
vi) Intheferromagnetic materials, relativepermeability is{\
a Lessthanl b)  Just greaterthan 1
c) oSgnificantly greaterthanl  d) None of.these

vil)  Ina Josephson junction, two superconductorSare joined by a of
aftew angstroms thickness.

a  Superconductor material b) “Jhsulating material

c) Conducting material d)” Magnetic material
viii) Below temperature, Suiperconducting material shows zero
resigtivity.
a Inverson b) Conversion
c)  Criticd d) Superconducting
IX) A quantum wire has dimensionsless than 100 nm size,
a o0 by 1
c) 2 d 3

X) X -ray or gammarays are passed through amaterial and their absorption
and scattering areanalysed in

a Acoustic emission technique
b) Ultrasonictesting

c) Radiographic techniques

d) All of theabove

[6581]-1902 2



Q2) &)

b)

Q3) 3

b)

Q4) a)

b)

Q5) a)

b)

Starting from de Broglie wave eguyation, derive Schrodinger’s Time
Independent wave equation. [6]

State de Broglie hypothesis. Derjize the equation of de Brogliewavelength
interms of Kinetic Energy of &particle. [9]

A neutron istrapped in infinite potential well of width 1074 m. Calculate
itsfirst energy eiger valtiein eV. (Mass of neutron = 1.675 x 10-*" kg)

[4]
OR

Derive the equation for the energy of particle is enclosed in a
one-dimensienal rigid box. [6]

What isHeisenberg’'s uncertainty Principle? Obtain Heisenberg's
uncertainty relation in termsof energy and time. [9]

Calculéte the De-Broglie wavelength of an electron accelerated through
patential difference of 10,000 V. [4]

Derive an expression for the gonguctivity in an intrinsic and extrinsic
Semiconductor. [6]

Define a Fermi level in samiconductor. Using Fermi-Dirac probability
distribution function, show that-ihe position of Fermi energy level inthe
intrinsic semiconductr’is midway of the forbidden energy gap. [9]

Calculate the mobitity efZcharge carriers in doped silicon whose
conductivity is 100 (Q-m)™ and the Hall coefficient is 3.6 x 10473/

coulomb. (4]
OR

State and ExplairvHall Effect. Derivethe equation of Aell voltage and Hall

coefficient. [6]

What is photovoltaic effect? Explain the corStructionyand working of
solar cdll. [9]

A sample of intrinsic germanium at rgofy temperature has a carrier
concentration of 4.41 x 10?> cm®. Donor impurity isadded in theratio 1
donor atom per 108 atoms/cm?®. Determine the resistivity of the material.
[mobility of electronsis 3800 cm?/V. 9| [4]
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Q6) a)

b)

Q7) 8

b)

Q3) a)

b)

Q9) a)
b)

Explain the process of dataisrecordiiig, retrieving and erase in magneto-
optical recording devices. [6]

State and explain Meissner effect;Show that superconductorsare perfect
diamagneticin nature. [5]

Calculate the critical magnetic field of wire of lead having a diameter of
1 mm at 4.2 K.(Tke critiga temperature for lead is 7.18 K and critical

magnetic fieldat 0K is 6.5 x 10* A/m. [4]
OR

State and explainthe term superconductivity. Differentiate between typel

and typéelll superconductors (any 04 points). [6]

Definetheterims Magnetic Susceptibility, Relative Perméability and obtain

relationbetween them. [9]

Definethetermsand giveits Sl units: [4]

1) Magnetic field strength (H)
i) Magneticflux density (B)

State various types of non-destructiye techniques. Explain Acoustic
Emission Techniquein brigf with apptications. [6]

What is nanotechnology®? Explainhow quantum confinement and change
In surface area to vol uerati o affects the properties of nanoparticles. [5]

State different application-oP Nanotechnology and Explain applications
of nanoparticlesin targeted drug delivery. [4]

OR
Explain Optical and.electrical propertiesof nanopartictesin detaiis. [6]

What isNDT? Differentiate between destructive testiig-ard nonrdestructive
testing (any 04 points). [9]

An ultrasonic pulse of frequency 130 kHz i§ sent through a block of
steel. The echo pulseisreceived after 1.695.ricroseconds. If velocity of
ultrasonic wave in steel is 5900 m/s, calgulate the.thickness of the steel
block and the wavelength of the pulse, [4]

e
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Instructions to the candidates:

1)  Question No. 1 is compulsory.

2)  Questions No. 2 to No. 11 carry equal marks.

3)  Figures to the right indicate full marks.

4)  Assume suitable data, if necessary.

5)  Use of an electronic calculator is allowed.
Physical Constants:

* Mass of electron, m =9.1 x 10" kg

* Charge on electron,e=1.6 x 107 C

e Planck’s constant, h=6.63 x 10*J-sec

Q1) Multiple choice questions. [10x1=10]

a) The process of raising the atoms from a lower energy state to a higher
one to create population inversion is called:

1)  Pumping 1)  Stimulated emission
) Spontaneous emission iv) Absorption
b) The main principle of optical fiber is:
1)  Total internal reflection 1)  Total internal refraction
i) Total internal dispersion iv) None of the above
c) The full form of STM is:
1)  Scientific technical microscope
i)  Scanning tunneling microscope
)  Super tensile microscope

iv) None of the above

PTO.



d) The wavelength of a matter wave is to the velocity of the particle:

1)  Equal 1) Inversely proportional
i)  Directly proportional iv) Independent
e) The condition for a dark fringe in a reflected system for a uniform
thickness thin film is:
1) 2utcosr=nA i) 2utsinr=nA

i) 2utcosr=(2n+£ 1))A/2 iv) 2utsinr = (2n £ 1)A/2
f)  Inapositive crystal, the velocity of the O-ray is:

1)  half of velocity of the E-ray

1) Less than the velocity of the E-ray

1) Greater than the velocity of the E-ray

iv) None of the above
g) Pure semiconductors are known as:

1)  Compound i)  Extrinsic

i) Doped iv) Intrinsic
h)  Hall Effect is true for:

1)  Metalsonly i) Semiconductors only

i) N-type semiconductors only 1iv) Both metals and semiconductors
1)  Superconductors are perfectly:

1)  Paramagnetic i) Ferromagnetic

i) Diamagnetic iv) All of the above
J)  Nanostructures have sizes between:

) 1-100A i) 1-100nm

i) 100 -1000nm 1v) None of the above
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02) a)

b)

03) a)

b)

04) a)
b)

05) a)

b)

006) a)

b)

With a neat labelled diagram, explain the construction, and working of a
CO2 laser. [6]

If an optical fiber has a core refractive index of 1.55 and a cladding
refractive index of 1.46, calculate the Numerical Aperture of the fiber. [3]

Define the following terms: [3]
1)  Metastable state
i)  Population inversion

i) Stimulated emission

OR
What is attenuation in optical fibers? Discuss in brief the various internal
and external factors responsible for attenuation. [6]
What is a LASER? State important characteristics of a laser. [3]
Differentiate between step index and graded index fibers. (Any three
points) [3]
Derive the Schrodinger’s Time-Independent Wave Equation. [6]

For an electron accelerated by a potential difference V, derive the
expression for its de Broglie wavelength. [3]

Find the lowest energy of an electron confined to a box of length 1 A.[3]
OR

With a neat labelled diagram, explain the principle, construction, and
working of a Scanning Tunnelling Microscope (STM). [6]

State the properties of matter waves (Any three). [3]

If the de Broglie wavelength is 0.72 AU, then find the momentum of the
particle. [3]

State the phenomenon of double refraction. Hence, explain Huygens’s

wave theory of double refraction. [6]

Explain the application of interference in: [3]

Antireflection coating

How should the Polarizer and Analyzer be oriented to reduce the intensity

of the beam to 'z of its original intensity. [3]
OR
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07) a)

b)

08) a)

b)

09) a)

b)

010)2)

b)

011)a)
b)

Derive the conditions for brightness and darkness for the thin parallel
film of thickness t and refractive index p. [6]

State and explain Malus’s Law. [3]

A beam of monochromatic light of wavelength 5.82 x 10~"m falls normally
on a glass wedge of angle 20 sec. If the refractive index (RI) of glass is
1.5, find the bandwidth. [3]

Explain the classification of solids into conductors, semiconductors,
and insulators on the basis of band theory. [6]

State the any three properties of ultrasonic waves. [3]

An ultrasonic pulse is sent through a block of copper. The echo pulse is
recorded after 4 ps. If the velocity of ultrasonic waves in copper is
5000 m/s, calculate the thickness of the copper block. [3]

OR

With a neat labelled diagram, explain the principle, construction, and
working of a Piezoelectric Oscillator. [6]

Write the formula for the Fermi-Dirac probability distribution function,
specifying the meaning of each symbol. [3]

For a P-N junction diode, draw an energy band diagram showing the
position of the Fermi level in: [3]

Forward bias mode
Explain the Optical and Mechanical properties of nanoparticles. [6]

State and Explain the Meissner effect. Show that superconductors exhibit
perfect diamagnetism. [6]

OR
What are the types of superconductors? Distinguish between them. [6]

What is quantum confinement? How does it affect the properties of
nanoparticles? Explain the ball milling method for the synthesis of
nanoparticles. [6]

otooloedesde
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Instructions to the candidates:

1) Q.1is compulsory.

2) Attempt Q.2 or 0.3, Q.4 or Q.5, Q.6 or Q.7, Q.8 or Q.9, and Q.10 or Q.11.

3) Neat diagrams must be drawn wherever necessary.

4)  Assume suitable data, if necessary.

Physical Constants :
Mass of electron m = 9.1 x 107'kg
Charge on electron, e = 1.6 x 107 C
Planck's constant, h = 6.63 x 103* J-sec

Q1) Choose the correct answer and rewrite it. [10]

1)  Carbon dioxide laser emits wavelength in

a) Visible region b) Ultraviolet region

c) Infrared region d) None of the Above
i1)) In optical fiber, acceptance cone is _____ the acceptance angle

a) Equal b) Double

c) Half d) One Third

iii) The mater waves are
a) Electromagnetic waves
b) Mechanical Waves

¢) ultrasonic waves

d) Neither Electromagnetic nor Mechanical Waves

PTO.



02)

1v)

Vi)

vii)

Wave function ¥ of a particle is

a) areal quantity b) a complex quantity

¢) an imaginary quantity d) none of these

The points of constructive interference of light are,

a) Always bright b) May be bright or dark
c¢) Always dark d) Neither bright nor dark

The Plane-polarized light, vibrations of particles in medium are in the
direction .... to direction propagation of light.

a) Parallel b) perpendicular
¢) Antiparallel d) None
The energy band gap size for semiconductors is in the range__ eV.
a) 1-2 b) 2-3
c) 34 d >4
viii) The Frequency range for ultrasonic is
a) less than 20Hz b) 20 Hz to 20 KHz
¢) Greater Than 20 KHz d) None of the above

The minimum magnetic field required to destroy superconductivity is
called

a)  Critical magnetic field b)  Applied magnetic field

¢) External magnetic field d) None

Nanotechnology studies for the size of particles

a) 100-1000 nm b) more than 100 nm

¢) 1-100 nm d) None

With the help of an energy level diagram, explain the construction and
working of CO, laser. [6]

Differentiate between step index and graded index fibers. (Any three

points) [3]

Calculate the numerical aperture and acceptance angle of an optical

fiber having n= 1.48 and n, = 1.45 [3]
OR
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03) a)

b)

04) a)

b)

C)

05) a)

06) a)

07) a)

What is attenuation in optical fibers? Discuss in brief the various internal
and external factors responsible for attenuation. [6]

State characteristics of a laser. Explain any one of them in brief.  [3]

What is stimulated emission? Explain its significance in the production
of lasers. [3]

Starting from de Broglie equation, derive Schrodinger’s Time

Independent wave equation. [6]
State de Broglie hypothesis. Derive the equation of de Broglie
wavelength by analogy with radiation. [3]
Lowest energy of an electron trapped in potential well is 38 eV.
Calculate the width of well. [3]
OR
For a particle trapped in a one-dimensional rigid box, derive the
equation for its energy. [6]

Differentiate between classical and quantum computing (any three).[3]

Compute the wavelength of the De Broglie waves associated with a
proton moving at 5% of the velocity of light. Proton has 1856 times
the mass of one electron. (Given: m = 9.1 x 107'kg, ¢ = 3 x 10°m/s).

[3]

Explain interference in thin parallel film in the reflected system with a
neat & labelled diagram. Calculate the total path difference. Obtain the

condition of maximum and minimum. [6]

Differentiate between positive and negative crystal. [3]

Obtain the intensity of light transmitted by the analyzer if the angle

between the polarizer and analyzer is 45°. [3]
OR

What is double refraction? Explain Huygens’ theory of double

refraction. [6]

Explain the application of interference as an antireflection coating.[3]

The wedge-shaped film with a refractive index of 1.5, is illuminated
by the light of wavelength 5890A°, If the angle of the wedge is 30
seconds, Calculate the fringe width. [3]
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08) a)

b)

Q9) a)

b)

Q10)a)

b)

Q11)a)

b)

With the help of a neat, labelled diagram, explain the Hall effect. Derive

the equation of Hall voltage and Hall coefficient. [6]
What are ultrasonic waves? State characteristics of ultrasonic wave.
(any four) [3]

An ultrasonic pulse is sent through a steel block, an echo is recorded
after 1.512 microseconds, calculate the thickness of steel block if the

velocity of ultrasonic waves is 5900 rn/s. [3]
OR

What is an echo sounding technique? Using this technique explain the

method for flaw detection using ultrasonic waves. [6]

Define Fermi level for metal. Write the formula for Fermi-Dirac distribution

function and explain terms involved in it. [3]

In a semiconductor with a Hall coefficient of 145 cm?/C having a width
of 2 cm and a thickness 0.2 cm with a magnetic field induction of 2T
along the smaller dimension with a current of 150 mA. Calculate hall
voltage. [3]

Explain the process of manufacturing nanoparticles using Physical Vapor
Deposition. State advantages and limitations of this method. [6]
What is Critical magnetic field? Write its equation and explain the terms
involved in it. A superconductor has a critical temperature of 3.7 K. At 0
k the critical magnetic field is 0.0306 Tesla. What is the critical magnetic

field at temperature 2 K. [6]
OR
Explain the Meissner effect. What is the cause of the Meissner effect?
Show that superconductors exhibit perfect diamagnetism. [6]
Explain electrical and optical properties of nanoparticles. [6]
030 o%0 0%
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