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M.Sc. (Previous) Examination
PHYSICS
Classical Electrodynamics and Special Theory of Relativity
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Paper : MPH-04
[Time: 3 Hours] [Maximum Marks: 80]

Note :-  The question paper is divided into three Sections A, B and C. Write answers as per the given
instructions in each section. In case of any discrepancy, the English version will be final for
all purposes.
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Section-A 8x2=16
(Very Short Answer Type Questions)

Note :-  Answer all questions. As per the nature of the question delimit your answer in one word,

one sentence or maximum up to 30 words. Each question carries 2 marks.
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1. (i) At certain instant of time, electric field and magnetic field are

E =1+]+ 2k and B = 4k respectively at a given position, what is the power
transmitted per unit area at that instant of time at that position? Here all units
are in S.I.
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(1) If electric field E= a(x3i + 2y4j + SZE), then using Gauss Law find the value
of charge density at point (1, 1, 1).
afy faga &= E=a(x1+2y"] +52k) & o ifw & frem & &g (1,1, 1)
UR T T S B |

(1) Consider the imaginary situation in which electromagnetic wave in medium is

given by E= E, COS(6y + 8z — 1.5 % 106t)i What is the speed of wave
inside the medium? Here all units are in S.1.
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(iv) Magnetic vector potential is given by A= Boy?1 — Byx%j. Here By is constant.
By writing all steps, check whether magnetic field is uniform or not.
BT AT fwa A = Byy?i — Box%] gRT f&ar 1 €1 g8l By 3R 8|
el T Usi Bl forad gy, I8 S b g &3 ThaAr © efdl o |

(v) In magnetostatics, magnetic field is given by B= 6(xyj + 8BZE. By using the

Ampere’s Law in differential form, find the current density T
Rergrafebas) &, graera &1 B = 6ay] + 8pzk &R far s @, ar gfaer
& 9 B add BU BT ST BRA §Y, IRT B | ST D |

(vi) A uniform line charge A (per unit length) is placed on an infinite length straight

wire which is placed on z-axis. Write the value of electric field and magnetic
field at point (2, 2, 9).
THTAH X A SMAY (U SHBTS AHT8) Uh 3w o ls & 1Y R W T,
ST fd z—31e R 21 € (2,2,9) R g &3 7 g &3 & 949 96
PR |

(vii) If magnetic vector potential A =da(x + 3y)i+4y] — 8(x+y+2)k+7
satisfies the Coulomb gauge, then find the value of constant a.
afe g ke fma A =4a(x+3y)i+4y] — 8(x+y+2)k+7
HAT ST BT T BRAT &, AT AR a BT A AT BN |

(viii) “Orientation electric polarization depend on the temperature.” Is this statement

true?
faam faega gaur, d™ W R aRar B 17 R 98 $UF 99 77
Section-B 4x8=32
(Short Answer Type Questions)
Note :- Answer any four questions. You have to delimit your each answer maximum up to
200 words. Each question carries 8 marks.
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2. What do you mean by Gauge transformation? Explain it.
ST HUIAROT H 3MIHT R qad 87 30 TSy |
3. Find the magnetic vector potential of an infinite solenoid with n turns per unit length,

radius R and current 1.
R a1 dom gRT 1 T U Sbls &g 9 n BRI &I 3Fd GRATI® & DI
feer fova sa Ry |

4. Deduce the Clausius-Mossotti relation.
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5. Obtain the Gauss law in differential form from integral form in electrostatics. Also,
write the main features of this law.
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6. If (x, y, z, t) be the coordinates of an event in S-frame and (X', y', Z', t') be the
coordinates of the same event in S'-frame, which moves relative to S-frame with a
uniform velocity v along x-direction. Show that ds?> = dx? + dy? + dz? — c?dt? is
invariant under Lorentz Transformation.
afe S e 3 H (P ger @ e (x,y, z,t) § a1 S' ey 9 # S
HAM "l & Feenad (x,y', z, t') 8, I8l S' Qe 95 x—3feT & Qe UHaAr
FT v S fde 3 & ame w2 98wl fF dRS wuidver #
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7. Show that the self-product of electromagnetic field tensor is given by -

Fazzcﬁ—Eﬁ

c2

Where B, E and ¢ are magnetic field, electric field and velocity of light.

I8 qUIsy & fAgagme &3 ufewr &1 @—oe 79 & —
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8. Explain the Hysteresis Loop (Typical magnetization B-H curve).

A U (B-H g1 ash) BT FHsISY |
0. What do you mean by bound current densities in Magnetostatics?

Rergrafrd! # 98 9T 89 & 3MMUHT Fa7 Iy 27

Section-C 2x16=32
(Long Answer Type Questions)

Note :- Answer any two questions. You have to delimit your each answer maximum up to

500 words. Each question carries 16 marks.
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10. (A) What do you understand by Poynting Vector, Poynting’s Theorem? 8
arsfesT Afeer g disfeT w9 9 g a1 Fwsrd 817
(B) Volume charge density inside the sphere having radius R is p = or® + 2,

where O, 3 is constant and r is the distance from the centre of the sphere.
Determine the electric field inside the sphere.

R 0T & THh el § G Y 89 p = ou? + 2B gRT fIAT e R,
TRl o, PR T AAT r el & D | A 2| el & WiaR gl &3 o1 a9 |
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11. (A) In a source free region vector potential is A= ayi + byztzj + cztk. Find the

field vector E and § Here a, b, ¢ are constants.
e b & ¥ Al fawa A = ayi + by’ 2] + cztk €, & &% wfew E qen

B o/ &7 Ul a, b, ¢ IR T
(B) Transform the Maxwell’s equations in covariant tensor form.
AFFd TGN BT FEaR <R ®Y H wUIART BT |
12. (A) What do you understand by the rectangular waveguide? Write the uses of
waveguides.
U6 AR T IS | A T G 8l7 a9 UqH & SYAFT I
ferfe |
(B) Obtain the Larmor’s Formula for total power radiated by an accelerated charge.
T TRT AL & §RT I ot eh & ol AR G U I |
13. (A) What do you mean by skin depth of conductor?

gl & oy Repd 7RIS | S T AHT BI?

(B) What do you mean by V.B =0. Deduce the boundary condition on normal

component of magnetic field B.
V.B=0 3 amusr a1 arcqd 27 geaig &5 B @ aifier ved 1R aReE
gfreer dT F[d~ B |
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