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Iiourth Semester B.E. Degree Examination, Dec.2024l Jan.2025
Electromagnetic Field Theory
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Derive an expression fbr electric fleld
Coulorrib's law.
State and explain Gauss law.

_1\r-
Given that p-11-i,c/rnl. evaluate

4

enclosed by r: 4 m and 0: nl4.

Calculate potential difference Vas ficr a line charge p1 =
A[2rn, /,0) and B[4r], n,5m].

c. Derive an expression tbr potential energy stored in electrostatic field.

1a.
b.

c.

b.

c.

3a.

b

5a.

b.

c.

a.

Note: Answer any FIVE full questions, cltoositrg ONE full question from eoch module.

Module-l
Obtain the relationship between Cartesian and cylindncal systetns. (08 Marks)

Given tlie two vector. i=ZA*-5iu -4i, and B =34-+5dr+ 2'i,. Find thc dot producl

and the angie between the two vectors. (06 Marks)
State and explain Coulomb's law. (06 Marl<s)

OR
intensity at a point clue to inllnite linc

both sides of diverpence theorem {br

Module-2
Obtain an expression tbr the work done in moving a point chargc n an elcctric licld.

OR
a. Obtain the relationship between electric flcld intensity and potential gradient. (06 Marks)

b. Deten ine the capacitance ola capacitor consisting oltrvo parallcl platcs 30 cm x 30 ctn
surface area separated by 5 mm in air. What is the total energy stored by thc capacitor. il'
capacitor is charged to 500 V? What is the energy density'i (06 Marl<s)

Obtain the boundary conditions at thc interface between a dielectric matcrial and a

c. conductor in an electric field. (08 Marks;

Module-3
Explain Laplace and Poisson equation, and write equations in different co-ordinatc systcm.

(06 Marks)
Obtain expression for potential and capacitance of co-axial cable using Laplacc cquation.

(08 Marks)
An infinitesmall length l0 rm of wire is located at the point(1, 0, 0) and carrics a clrrrcnt 2A

in the direction of the unit vector i-. Fin,l the magnetic lielcl intensity duc to thc currcnt
element at the point (0" 2, 2)m Lrsing Biot-Savart law
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(06 VIarks)
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OR
a. State and prove uniqueness theorem. (06 Marks)
b. Obtain expression lbr curl or Arnperes law in point form. (06 Marl<s)

c. If the vector rnagnetic potential at a point in a space is given u, [ = l00pl], Wb/m, fincl thc

follor.ving:i) H ii) J andshowthat J, al=lforthecircularpathwithp- 1. (08Marks)

Module-4
a. Derive an expression fbrce between two differential current elements. (06 Marl<s)

b. F-ind thc fbrce per meter lcngth betwcen two long parallel wires separated by 10 cm in air
and canying a current of l0 A in the same direction. (06 Marks)

c. Aconductoroflength 2.5 minz=0andz:4mcarriesacurrentof l2Ain *Ardirection.

Calculate the uniform flr-rx <iensity in the region, if the force on the conductoris l2 x l0 2 N

(08 Marks)

OR
a. Explain Lorent'z force equation. (05 Marks)
b. Derive expression for inductance of co-axial cable. (05 Marks)
c. Forregion l,pr :4pHlmandforregion2,$r:6prHAn.Theregionsaredeparatcdbyz 0

density at the boundary is K = 100 A, A / *
>0.

Module-5
electric and magnetic fields for time varying

for time varying fields in point and integral fonns.

in liec space. Find electric field intensity E.

in thc direction spccifieo o, [-a-*t'-l
L u' l

a.

plane. The surf'ace current

Bt = 2A- - 3ir+ ii. rnT for z

Obtain the expression for
Faraday's law.
Lisl the Maxwcll's cquations

irur_[]z)^
Civen H = H,,,e o. A-lrn

Find Bz if

(10 Marks)

fields using
(06 Marks)
(06 Marks)

(08 Marks)

b.

OR
l0 a. Obtain expression tbr unifbmr plane wave in free space. (08 Marks)

b. State and explain poynting theorem in point and integral form. (06 Marks)
c' A 10 GHz plane wave travelling in a free space has an arnplitude of E ?SIi, =l0Vi m.

Find B, I, vp, I ancl amplitude, direction of IL . (06 Marks)
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