USN BEC401

Electromagnetic ‘Ti1eory

Max. Marks: 100

Nytg. /1 Answer any FIVE full questions, choosing’ ONE full question fron each module.
/ 2. M : Marks , L: Bloom’s level , C: Course outcomes.

—— Module - 1 M|L| C
Q.1 | a. | Transform the vector field, to spherical co-ordinates. 06 | L3 | CO1
i) 10aR atp(x=-3,y=2,z=4)

ii) 10ay at Q (r=5,=30°2z=4)

b. | State and explain Coulomb’s law of force between two point charges in | 06 | L2 | CO1
vector form. y

c. | Point charges of 50 nC each located at A (1, 0 0), B(-1,0,0),|08| L3 |CO1
C (0,1,0) and D 0, -1, 0) in free space . Find total force on the charge

at A. £ Y.

OR
Q.2 | a. | Derive an expressmn for electric field intensity due to Infinite line charge. | 08 | L2 | CO1

b. | A umf01m line charge of 16 nC/m 1s located along the line defined by | 06 | L3 | CO1
y=-2, z=5. Find Eat P(1,2,3) 3

¢. | Three infinite uniform sheets of charge are located in free space as follows | 06 | L3 | CO1
psi = 3 nc/m” at z—-4 pe = 6 nc/m’ atz= 1 andpsg—-8nc/m atz=4.
Find E at the pomt

1) Pa (-1,-5,2) -

i1) Py (-2, 4,5).

Module 2 .
Q.3 | a. | State and prove Gauss’s law for pomt charge & 06 | L2 | CO2
b. | Given D=0.3r" arnC/ m? in free space. R4 06 | L3 | CO2

1) Find the total charge within the sphere r =3
i1) Find the total flux leaving the spherc r=4

¢. | Obtain the expressmn for work done mn movmg a point charge in an electric | 08 | L2 | CO2
field. ;

T OR

Q.4 | a. | Evaluate both sides of Divergence theorem for the field 08 | L3 | CO2
D=2xya% +x’ayC/m? and rectangular parallelopiped formed by planes
x=0andy=0and2z=0and 3.

b. | Derive the expression for equation of continuity. 06 | L2 | CO2

¢. | Calculate vlv.brk done in moving a 4C charge from B ( 1,0,0) to A ( 0,2,0) | 06 | L3 | CO2
along the path y =2 — 2x, z =0 in the field E=5xak+5a§V/m.
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Module -3
Q.5 Derive the expression for Poisson’s equation and Laplace’s equation. 06 | L2 | CO3
Using Laplace’s equation, derive the expression for capacitance per unit | 08 | L3 | CO3
length of a co-axial cable using the following boundary cendition V = Vo s %
atr=R;and V=0 atr=R; and R, > R; where R, and R, are inner and e o
outer radius of co-axial cable. A
State and prove Amper’s Circuital Law. 106, L2 CO3¢{
OR VI = .
Q.6 Define stokes theorem and evaluate both sides of the stokes theorem fgr the [ 12 L3 | CO3
field H=6xy akx—3y*afA/m and the rectangular path around the region '
2<x<5,-1<y<landz=0. I:ét%gtﬁédirection of ds beaz. :
Define Curl. Write Curl equation in various co-ordinate s / m 08 | L2 | CO3
. Module — 4
Q.7 Derive an expression for Lorentz force equation. 06 | L2 | CO4
A conductor 4 m long lies along the y — axis with a current of 10 A in the | 06 | L3 | CO4
ay direction. Find the force on the conductor if the field in the region is
B=0.005a% Tesla. oy
Find the magnetlzatxon in a magnetic materlal where 08 | L3 | CO4
HpM= L. 8 x lO H/m and |H|=120'A /m
1)) Mr = 22, where there are 8. 3 x 10%® atoms /m® and each atom has a
dipole moment of 4.5 x 10?7 A m’ p
iii) |B| =300 mT and ym=15
OR
Q.8 Obtain the expression for magnetic force between the d1ffercnt1al current | 06 | L2 | CO4
elements. i
If B=0.05x aj Tesla in a material for which Xm =2.5. L 06 | L2 | CO1
Find )Mr« i)p i) H M v) J  vi)Jb.
Derive the expresslon for boundary conditions between the two magnetic | 08 | L2 | CO4
materials.-
o Module 5
Q.9 Llst and explain Maxwell’s equations in point form and integral form. 08 | L2 | COS
Derive expression for uniform plane wave for a free space. 08 | L2 | CO5
Find the frequency at which conduction current density and displacement | 04 | L3 | CO5
current are efqual in a2 medium with 6=2x10"mho / m and €, =81
 OR
Q.10 State and prove Poynting theorem. 10 | L2 | CO5
Letp= 10°H/m € =4 x10°F/mand 6 =0 and Pv = 0. 10 | L2 | COS5
Determine ‘K’ so. that each of the following pairs of fields satisfy
Maxwell’s equatiofi.
i) D=2xa% —3yay+4zaz, H=Kxa% +10yaz — 25za2 A/m
i) E=(20y-kt)ak v/m, H=(y +2x10°t)az A/m
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