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Fourth Semester B.E. Degree Examination, June/Ju$ 2A24

Electromagnetic Field Theory

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, chdbsing ONE full question from each modale.

Module-L
1 a. Given two vectorS Ro= -ai - 3a] - 4a) and fl.u: 2ai + 2?; + 2a) and point C(1, 3, 4).

Find i) flo, i, lR^ I iii) ai iv) an unit vector directed from C to A. 1ot Marhs)

b. Civen the two coplanar've<;tors A = 3al + 4a) +3a) and B = -6al +2a) + 4a)' Obtain
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the unit vector normal to the plane containing the vectors A and B .

c. Given two points A(x : 2 ,y:3 , z= 1) and B(r: 4 ,0 - 25o , O: l20o). Find
i) Spherical Coordinates of A ii) Cartesian Coordinates of B

iii) Distance between A and B.

(06 Marks)

(06 Marks)

field of ah infinitely long
(08 Marks)
(06 Marks)

x, y, z components of
are located at points

(06 Marks)

OR
2 a. Using cylindrical coordinate sy$Iem"approach, derive the electric

line charge extending along Z axiis

b.

c.
State and prove Gauss's law.
Explain Coulomb's law of force between two point charges and frnd

forces on Qr if two point charBes Qr = 100!'rc and Qz = 100prc

(-1 , I , -3)m and (3, 1, 0)m respectively.

Mo4uIe-2
3 a. Determine the work done in moving a + 2C charge from (2, 0, 0)m to (0, 2, 0)m along the

straight line path joining the two points if the field is i= l2xai - 4yai V/m, (08 Marhs)

b. Show that, Slectric field intensity is negative gradient of potential. (06 Marks)

c. An electtostatic potenti'al is given by V = ry volts. Find E at (3, 60" ,25"). (06 Marks)

OR
4 a. Derive the boundary conditions at the interface between two dielectric with different

(08 Marks)permittivity's.
b. pind tt e total current in outward clireition from a cube of 1m, with one corner at the origin

and edges parallel to the coordinate axes if i:2x2 ai + zxt' aj + Zxy a) Nm2.
(06 Marks)

c. At the boundary between glass (e, = 4) and air, the lines of electric field make an angle of
40. with normal to boundary. If electric flux density in the air is 0.25pclnJ, determine the

orientation and magnitude of electric flux density in the glass. (06 Marks)

Module-3
5 a. Derive Poisson?.il,and Laplace equation starting from point form of Gauss's law in Cartesian

co-ordinates and write Laplace equation in Cylndrical and Spherical co-ordinates. (08 Marks)
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c.

6a.

b.

c.

7a.

Given the potential field Y :3x2yz + Ky3z volts. Find
1) K if potential field satisfies Laplace equation.

ii) Find E at(1,2,3).
Given the potential field V: (Apo + Bp-o) sin 4$. Show that V2 v:0.

dSbeaf.
State and explain Biot - Savart law.

18EE45

(06 Marks)

(06 Marks)

(08 Marks)

(06 Marks)

b.

OR
State Ampere's Circuital law. Apply it to a co-axial cable with inner conductor of radius 'a'
carrying current I. The outer conductor carries return current -I. the inner radius of outer

conductor is 'b' and its outer radius is 'c'. Evaluate magnetic field intensity. (08 Marks)

Llvaluate both sides of Stoke's theorem for the field FI: 6xy u; - 3f ai A/m and

rectangularpath aroundthe region ,21x< 5 , -1<y< I ,z= 0. Le thepositive directionof

c.

Module-4
State and explain. Lofbrltz force equation. Apply_ it to calculate the magnitude of force

exerted on a point'eliarge Q: 18nC, when B and E are acting together.

Given E:-3al i4l") +6a) KV/mand 6::-3ai + 4a) +6a) n{t.Thepointchargehas a

velocity of 5 x 106m/s in the direction , al = 0.6ai + 0.75ai + 0.3ai. (08 Marks)

Derive an.expression fcrr the magnetic furce between two differentiallcurrent elements,
(06 Marks)

Derive the expression for the torque on a rectangular current loop carrying current 'l'.
(06 Marks)

OR
a. Define Self inductance and Mutual inductanoeland derive the exprCssion for inductance of a

folenoid of 'N' turns e'arrying current 'I'r- (08 Marks)
b. Obtain the expression for energy stored in magnetic fietd. (06 Marks)

c. Find the norm[l component of the magnetic field whlch traversed from medium 1 to

medium 2,havingVil:2.5 and p,2=4. Giventhat H, = -30a1 + 50a| +70a) Ylm.
(06 Marks)

Module-S
a. Starting {iorr Ampere's circuitai law, derive the expression for displacement current density

for time varying fieids. (08 Marks)

b Derive Maxwell's equation in point form ftom Gauss's law lbr electric and magnetic fields.
(06 Marks)

c. For the given medium r : 4 x 10-?,,Flm and o: 0. Find K such that following pair of field

satisfiesMd*eil'sequations. ,Er+(z0y-Kt)ai V/m ; fr =(y+2x 106t) a) Nm.
(06 Marks)

OR
10 a. What is Uniform Plane Wave? Explain the propagation of uniform plane wave in free space

with necessary equatidns. (08 Marks)
b. State and prove Poynting theorem. (08 Marks)
c. l)efine Skin depth (04 Marks)
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