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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) Figuresito the right indicates full marks.
4) Use oiElectronic pocket calculator is allowed.
5) Assume suitable data, if necessary.
Physical Canstants: -
* Plank’sconstant h = 6.63 x 104J.S
* Massof electronm_= 9.1 x 107" Kg
e Chargeon electron e = 1.6 x 20:2°)C

Q1) Writethe correct option witianswerftor 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

vii)  Inva Josephson junction, two superconductorsare joined by a of
afew 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
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Q2) &)

b)

Q3) 3

b)

Q4) a)

b)

Q3) 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 valuiein eV. (Mass of neutron = 1.675 x 102" k)

[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 saniiconductor. Using Fermi-Dirac probability
distribution function, show that-the 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 10413/

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. [9]

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

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

State and explainthe term superconductivity. Differentiate betweentypel

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

Definetheterims Magnetic Susceptibility, Relative Permeability and obtain

relationbetween them. [9]

Definethetermsand giveits Sl units: [4]

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

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

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

State different application-oP Nanotechnology and Explain applications
of nanoparticlesin targetes 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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