BPHYE102/202

Max. Marks: 100

Note: 1. Answer any FIVE full questions, choos 2 ONE full question fmm each module.
2. VTU Formula Hand Book is mttted
3. M : Marks , L: Bloom’s level ourse outcomes.
4. Speed of light c =3 x 10° m/s, K=1.38 x 107 J/K, h = 6.
€)=8.854 x 10" F/m

A

5x 107 JS, g = 9.8 m/s’,

. Module -1
Q.1 | a. | State and explain Heisenberg’s uncertainty principle and show that there is | 9 | L2 | CO1
no existence of electrons in the nucleus of an atom.
b. | What is a wave ﬁmctlon probability dens1ty and normalization of wave | 7 | L2 | CO1
function? e
c. | Find the lowest energy of an electron \conﬁned to move in a one | 4 | L3 | CO1
dimensional potentlal box of length 1A in electron volts.
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Q.2 | a. | Setup tlme Independent Schrodmger?s wave equation for.a particle in one | 7 | L2 | CO1
dimension. ¢
b. | Discuss the wave functions, probability densities: and en energy for a partlcle 9 | L2 | CO1
in a box by cons1der1ng the ground state and first two ex01ted states. ‘
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c. 4 | L3 | CO1
Q3 |a. 9 | L2 | CO1
b. | Explain the' construct1on and workin, ing of MAGLEV vehlcle 6 | L2 | CO1

¢. | An elemental solid dielectric material has polarizability of 7 x 10*° Fm®. | 5 | L3 | CO1
Assuming, the internal field ‘to ‘be Lorentz field, calculate the dielectric
constant for the material if the material has 3.x10*® atoms/m’.
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Q4 |a. What is super conductlvrty‘? Describe Type-I and Type-II superconductors.
b. | What is dielectric: polarization? Explain various types of polarization
mechanism. ¢
c. | Calculate the- probablhty of an electron occupying an energy level 0.02eV | 5 | L3 | CO1
above the Fermi level at 200 K and 400 K in a material.

: Module - 3
Q.5 |a. | Obtain an expression for. energy density of radiation under thermal| 8 | L2 | CO2
equilibrium conditions in terms of Einstein’s coefficients.
b. | What is attenuation? Explain different types of attenuation in optical fibers. L2 | CO2
c. | The average output power of laser source emitting a laser beam of wave | 4 | L3 | CO2
length 6328 A is'S'mW. Find the number of photons emitted per second by
the laser source,
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What is numerical aperture? Obtain an expression for num rical aperture

Q.6 9 | L2 | CO2
interms of refractive indices of core and cladding of an optlc iber
Describe the working of a laser printer. 6 | L2 | CO2
The attenuation of light in an optical fiber is estlmated at 2 2 dB/km. What | 5 | L3 | CO2
fractional initial intensity remains after 2 km and aﬁer 6 km.

Module -4 " -

Q.7 State and prove Gauss Divergence theorem. . ) : 7 | L2 | CO3
Explain Faraday’s laws of electromagnetic induction and amperes law. | 8 | L2 | CO3
Express the same in point form. Vad
Determine the constant ¢ such that the 5| L3|CO3

=(x+ay)a, +(y+bz)a, +(x +cz)a, issolenoidal

Q.8 Derive wave equation in terms of electric field usmg Maxwell’s equations | 8 | L2 | CO3
for free space. Y
Discuss continuity equatlon Derive the expressmn for displacement | 8 | L2 | CO3
current.
Calculate the curl of A given by A (1+yz»a, + xyzéy +x’ya_. 42 ] C0S

Module - 5.

Q.9 Derive anyhexpressmn for electrical conduct1v1ty in extrinsic and intrinsic | 8 | L2 | CO4
semiconductors.
Describe:the construction and workmg of semiconducto 8 | L2 | CO4
level diagram. d
The Hall coefficient of a specimen of a doped" 51hcon is found to 'f"be 4 | L3 | CO4
3.66 x 104 m’/c. The r651st1v1ty of the spemmen i$'9.93 x 10 ohm- i

Q.10 Explain Fermi level i in an intrinsic semiconductor and derive the relation | 9 | L2 | CO4
between Fermi ener _gy and energy gap for an intrinsic semiconductor.
Explain construction and working of g‘tho diode. 7 | L2 | COS
The resistivity of intrinsic germanium at 27°C is 0:47. ohrn-meter If the | 4 | L3 | CO4

electron and hole mob111tles are, 0 38 m*/VS and 0. 18 m?/VS respectively.
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