PHY (N)-102
Second Semester Examination, 2024 (June)

[Electromagnetism]|

Time : 2 Hours | [ Maximum Marks : 70

Note : This paper is of seventy (70) marks divided into

two (2) Sections 'A' and 'B'. Attempt the questions
contained in these sections according to the detailed
instructions given therein. Candidates should limit their
answers to the questions on the given answer sheet. No
additional (B) answer sheet will be issued.
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Note : Section 'A' contains five (5) long answer type questions
of Nineteen (19) marks each. Learners are required to
answer any two (2) questions only. 2x19=38
Qg (b) ¥ dfa (5) <Y SRl aret yeH A T g,
TS T B forg =9 (19) 3 fAeiRa € | Rremfeiat
P T ¥ bId &l (2) U P IR o B |

1. State and proof Gauss’s theorem in electrostatics. Using

Gauss theorem establish an expression for electric field
intensity due to a point charge at a distance .
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2. What do you mean by an electric dipole? Show that an
electric dipole, in a uniform electric field, experiences only
a torque and no net force.
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3. Define electric polarisation vector P and displacement
vector D . What is the relation between vector P and vector
E . Differentiate between vector D, E and P..
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4. Explain Maxwell’s correction in Ampere’s circuital law.
Mention the concept of the displacement current and its

characteristics.
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5. Define Alternating Current. Explain the terms frequency,
peak value and RMS value. Obtain an expression for the
impedance (Z) and resonant frequency in series LCRAC

circuits.
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Note : Section 'B' contains eight (8) short answer type questions
of Eight (8) marks each. Learners are required to answer
any four (4) questions only. 4x8=32
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State and explain the principle of conservation of charge.
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An electron covers a distance of 60 mm when accelerated
from rest by an electric field of intensity 2 x 10* N/C.
Calculate the time of travel. (The mass of electron = 9 x
1031 Kg, Charge on electron = 1.6 x 10~'° C respectively.
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Explain Gauss's Law in Dielectrics.
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Explain Langevin-Debye theory of polarization in polar

dielectrics.
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State and explain the concept of magnetic flux. Mention its

unit?
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Prove that the potential energy of a magnetic dipole in a
uniform magnetic field is given by U= M- B , where symbols

have their usual meanings.
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7. Establish the following relation among three magnetic
vectors B =, (H+M).
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8. Derive an expression for equation of continuity. What is its
physical significance?
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