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Instructions to the candidates”

1) Q. Cdliscomputsory, Answer Q2 or Q3, Q4 or Q5, Q6 or Q7, Q8 or Q9.

2) Neat diagrams must be drawn wherever necessary.

3) Figuresto'the right indicates full marks.

4) Use of Electronic pocket calculator is allowed.

5) Assume suitable data, if necessary.

Physical Constants: -
 Plank’sconstant h = 6.63 x 107 J'$
* Massof electron m =9.1x 102Ky
 Chargeon election e= 1.6 x AU C

Q1) Writethe correct option with answierfor thefollowing (1 mark each). [10]

i) ThedeBrogliewavelengtinis ~ proportional to mass of the particle
and __ proportional to Velocity of the particle
a) Directly, directly b) Inversdy, inversaly,
c) Directly, inversely d) Inversaly,directly

i) If awavefunctio@isfinite, singlevalued, continuougandnorimalizableit
iscalled as
a  Well behaved function b) Probability fupction,
c) Fermifunction d) Noneal thess

i) Helsenberg Uncertainty Principle is the proguct of in position
and momentum
a) Difference b)\_Uncertainties
c) Addition d) Subtraction

P.T.O.



Q2)

Iv) In Hall effect, when a specimen carifag current | is placed in transverse

magnetic field B then electric\field developed in specimen is

tol and B
a padld b) intersect
Cc) perpendicular d) none of above
V) Theresistivity has,unit
a Ohm-m b) Ohm
c) Ohmim d) Ohm/cm
vi) Supercanductivity/is characterized by a state of
a) Fniteresistivity b) Infiniteresistivity
C)~ “Zeroresidtivity d) Zeroconductivity
vii) Supercenductor is a perfect material.
a insulator b) Semicongtctor
C) g~ Didectric d) Diamegnetic
viii) materials are weakly éitractedwhen placed in the externa
magneticfield
a Paramagnetic material b). “Diamagnetic materia
c) Ferromagnetic materias a) Ferrimagnetic materials
IX) A nanoparticle has dimensiansindhe range
a 10to 100 micrometres b) 1 to 100 nanometres,
Cc) 1to 10 nanométres d) Greater than 100 nm

b)

testing is usedto locate voids, cracks, flaws present inside

thematerid

a) Destructivetesting

b) Both destructive and non-destructive testing

c) Noneindestructive and non-destructivetesting
d) Non-destructivetesting

Derive Schrodinger’s time Independent wave equati on. [6]

State and explain Heisenberg’ s uncertai aty principle. [9]

Calculatethe energy difference betweenthe grovnd state and first excited

state of an electron in therigid box of length Y A°. [4]
OR
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Q3) 3

b)

Q4) &)

Q5) 3
b)

Q6) &)

Q7) &

b)

Derive the equation for energy of @he particle is enclosed in a one-

dimensional rigid box (infinite potentya well). [6]
State de Broglie hypothesis. Derivethe equation of de Broglie wavel ength
for an electron accelerated by apotential difference“V”. [5]
An electron has a speed of-600 m/s with an accuracy of 0.005 %. Find
the uncertainty inits4 position. [4]
Explain classification, of solids on the basis of Band Theory. [6]
Explain theworking of PN junction diodein (@) forward bias (c) reverse
bias on.the basisof energy level diagram. [9]

Caleulate the mobility of charge carriers in doped silicon whose
conductivity“is 100 per QQ-m and the Hall coefficientis 3.6 x 10 m?/

coutomiy. [4]
OR

Explain Hall effect. Derivethe equation of Hall caefficient. [6]

Prove that in intrinsic semiconductor fermi fevel lies exactly at centre

between valence band and condugtioryband, [5]

Calculate the conductivity of puré silicon at room temperature when
concentration of carriers is 1.6/x 10" per cc [u =1500 cm?/ V-sec,

1, =500cm?/V-sec. [4]
Differentiate betweentype’l andtype |l superconductors. [6]
Definetheterms: [5]

)  Magneticfield strength(H)
i)  Magnetization (M)

i) Magnetic Susceptibility (y)
Iv) Magnetic Induction (B)

V) RdativePermesability (u)

Explain DC and AC Josephson effect in brief. [4]
OR
Explain how theinformation isrecorded and f&trieveain magneto-optical
recording devices. [6]
State and Explain Meissner effect. Shew, that ‘stperconductors exhibit
perfect diamagnetism. [5]
Differentiate ferromagnetic materialsand paramagnetic materia. (Any two
points) [4]
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Q3) a
b)

Q9) 3

b)

Explain Electrical and Mechanical properties of nanoparticles. [6]

Differentiate between Non-DestructiVe Testing techniques and destructive
testing techniques. [9]

Explain the applications of N&ino particlesin Targeted Drug Dilivery. [4]
OR

What is Non Destructive Testing? Explain Ultrasonic Testing Technique
for flaw deteCtion. [6]

Explain nang{echnotogy isused in, Automobile and electronicsfield.[5]

An ultragonic pulse of frequency 130 kHz is sent through a block of
steel: Fhe echo pulseisrecorded after 1.695 microseconds. If the velocity
of uitvasoni¢’in steel is 5900 m/s, calculate the thickiiess of the steel
bloek and ihe wavel ength of the pulse. [4]

Q00Q
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