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Electromagnetic Field And Materials

Time : Three Hours
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Note: 1) Attempt any five questions.
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ii) All questions carry equal marks.
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iii)In case of any doubt or dispute the English version
question should be treated as final.
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1. a) Derivethe Relationship between electric field and electric
potential. 7
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b) A circulardisc of radius 'a’m is charged uniformly with a
charge density of o ¢/ m?. Find the electric field at a point
h' m from the disc along its axis. 7
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2. a)

b)

b)

b)
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Show that the expression of the capacitance for a spherical
capacitor consists of 2 concentric spheres of radius 'a’
and b’ also obtain the capacitance for an isolated sphere.
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Define Magnetic flux, Magnetic flux line and Magnetic

flux density and state the relation between Magnetic f]u.x
and Magnetic flux density.
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Explain about magnetic materials and derive relation
between B, M and H Vectors. 7
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State Ampere's circuital law and explain any two
applications of Ampere's circuital law. 7

iR w1 gy P fRifRae aen ofiar 3 afaefig fam
¥ =2l S arguami Ft agrea Ao

Explain Poynting Theorem and Poynting Vector. 7
Poynting 79 3R Poynting 3823 &) <ram %)

Derive the relation between E and H for a uniform plane
wave in Free Space Condition. 7
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a)

b)
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What i1s a PN junction diode? What is external bias?
Describe its forward and reverse bias conditions with
appropriate diagrams. 7
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Writc the applications of P-N junction. Derive equations

for n-type semiconductor to determine dependence of
fermi level on temperature and doping concentration. 7
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Explain phase velocity, reflection and refraction
absorption skin depth and energy flow density of a wave.
7
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Define a mean free path? Calculate the mean free path of
electrons in copper of density 8.5 x 1028 kg-m~3 and
resistivity 1.6 x 10-* m. Givenm =9.1x 10-3' kg, e= 1.6
x 10717 ], T=300 K, K p=1.38 x 1073 JK-! 7
qnagaﬂwa%rqﬁqrﬁaaﬁ? di § & 8.5 x 10?8 kg-m~?
IR AR 1.6 x 108 m § gAAaw1 & " gaager Hi
TOMAT @1 f3AT T m=9.1x 103! kg, e= 1.6 x 10-1? ],
T=300 K, Kg=1 .38 x 10-23 JK-!

Explain How is heat produced in a current carrying
conductor? 7
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b} For the metal having 6.5 x 102® conduction electron/m>.
Find the relaxation time of conduction electrons if
the mectal has resistivity 1.43 x 10°% Q m. Given
m=9.1 x 103 kg, e= 1.6 x 10" C, 7
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8. Write short notes on any two of the following: 14
a) Electric Field Intensity
b) Super Conductivity
c) Hall Effect and Hysteresis
d) Band-to-band transitions of semiconducting materials
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