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Q.l A. Select the correct:rlternativc

1) All Questions are compulsory.

2) Mark ! to tl,e correct option. Do not circle.

3) More than one options marked will not be considered lor assessment.

4) Rough calculatiors on paper are not allo\!ed.

5) Use non-prograrnmabie calculator is allowed.

Marks

1. Energy density olan electromagnetic wave is given by 01

at u=1.-6oPz !gz1 b/, 1eoE'z poBzl' Pa

c) u=%(e, /s2 + po/82) d:) !=2(€oE2 + po92)

2. The Ohm's law in terms ofcrrrent density is $ rjhen as 01

a) J=6/E b) J=oE
c) J=o/E d) R=JE
3. The Lienard-Wiecheft sialar potential is given by--- 0l

tq'' v (r.r) -;;; e;=; b) v {r.rr = 4n.o-EC;;
c) y1r-11=I---!L .t, y1..11-I----!:' 4r ec-T.!) rtrro Gc Ev)
4. The electric field in terms ofscalar and vector potential is given by 01

c) r-= vv-91 h, F otr- 94, " .,lr

c) c ov 91 ;, r= vv- 94
dt dL

5. The power radiated by the oscillating electric dipole is 01

a) O= r,opZ b) p= p;.'
12nc ' 12nc

") p = rl{lt d) p=uopi.'
!211 c 72 c

6. Bremsstrahlllng is also called as--- 01

a) radiation b) infinite radiation
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c) breaking radiation al) Collision radiation
7. The tensor equation ofan electromagnetic fie1d is given by 01 Ll 504.4

"':;-u"t b,9I+=o
c) ar,, aFu

ar. = uoo ot dr pa|

8. The artisymmetric tensor is rcpresented as----- 01 Ll 504.4

a) {pv = Lp N*2 q tp = A\i!ot^
c) lp! = LPAtot^o q lp!:Af1|yotd

Q.1 B. Fill in the blanks

a) The electromagnetic force oo a charge is

Marks Bloom's CO
(6) level

1 L2 504.1

b) The retarded time is always _ than the time at infinite I L2 504.2
distance ftom the chatge.

c) The power radiated by a point charge in a circular motion is given I Ll 504.3
by-

d) The distance (r) term tesponsible for emission of electrcmagnetic 1 L2 504.3

radiation is

e) The relativistic erlergy lor a particle at rest is I L2 504.4

1 Ll 504.,1f) The co(ection factor in Lorentz length contraction is

Q.1 C, State true or lalsc Marks Bloom,s CO
(6) level

a) Velocity of an electromagnetic wave in the isotropic media is I Ll 504.1
qiy..1 6r. = -L.

11a€.

b) The vector potential relates with the scalar potential by 1 Ll 501.2

Ak-r = ! v (r.^.
c) When high speed electron hits a metal target, it rapidly I Ll 504.3

decelerates givirT g off Bremsstrahlung radiations.
d) The radiation that leaves the accelerated charge can go to the I L2 504.3

infi.,ir).
e) The de-Alembert's operator is variant under Lorentz I L2 504.4

trsnslormation..
r) Tlre scalarproducl oflelocitywith itselfis4urlt = - 62. 1 L2 504.4

P^3t.,_
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2) Rough calculations on papet are not allowed.

3) Use non-programmable calculator is allowed.

Q.2 A s\Yer the following questions

al State and deri\e Po)nring rheorern. Fxplain hou it is used ro

verify the conservation of electromagnelidendrgy?

b) Prove that the velooity of an electromagnetic wave in vacuum

is3x108r/s.

OR

b) Derive equation of continuity for charge. Holv it adds to the

cu(ent density?

Q.3 Answer the following qucstions

a) Derive equation for the magnetic field ofmoving point charge,

b) Obtain Lienard-Wiechert potential.

OR

b) Show that the retarded potentials satisry the inhomogeleous

wave equations.

Q.4 Answer the following questions

a) Elaborate radiations emitted by an oscillating electric dipole.

b) Illustrate the radiation emitted by a point charge at low

velocity

OR

b) What is Bremsstrahlung? Write angular distribution of power

8
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o6)

10

6

6

L4

Bloom's 504,2

level

L3

L2

L2

Marks Bloom's 504.3

Q!\ leyel

16 L3

8 T.3

LJ

Yy"\

Page 1of2



7
,

radiated by point charge for collinear velocity and acceleration.

Q.5 Answer the following questions Marl$ Bloom.s 504.4

Q4\ level

a) Using field tensor Fst and dual tensor Gpo, dedve Maxwell,s 12 L5

equations.

b) Obtain any two transformation equations for electric and 8 L4

magnetic fields using rest and moving frame of references.

OR

b) Obtain any two tarcformation equations for tensor tru. 8 L4

c) Find out the scalar product ofvelocity fbur vector with itself. 4 L5
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