06) Given a vector field & = pcos(@) ap + sin(¢) ag. Find the closed line integral ($ A.dl) around the contowr

il i = ’ 2 Explain your
shown in figure 1. Also, use Stokes’s theorem to justify your answer. Is A a conservative field or not: Explain y
answer.
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Figure I1: For Q6.

***************#**#*******#**********************************

— it 2V ?
Q7) A uniform plane wave in a nonmagnetic medium has E(z,t) = 100cos(108t + ZZ) ay (;). Find:

I The time-harmonic expression of the electric field.
II.  The direction of propagation.
III.  The wave polarization.
IV.  The wavelength and frequency of the wave.
V.  The relative permittivity of the medium.
VI.  The intrinsic wave impedance and the phase velocity.
VII.  The expression of the magnetic field in time-harmonic and real-time forms.

*****************#*#’l***‘**ttti***#****#******************
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Answer all the following questions and show your work step by step.

Q1) a) Write down the four Maxwell’s Equations in the differential form for the Free Space condition and identify
each term.

a3k 3k 3k 3k 3k 3 3k 3 3k 3k e ok 3k sk ok 3k sk ke sk sk ok e sk ok ofe sk ke ke sk ok sk ok e sk ok ke sk ok sk sk st sk ok ok sk ok Sk sk sk sk ok ok ok ok ok ok sk sk k

b) Let the volume charge density within a spherical region of a radius R = 20cm be given by the expression
pv = 4 + 8Kr? (%), Determine the constant K value that will make the total charge in the spherical region equal to
m . .
Zero. For this value of K, what will be the value of the electric field external to this region?

3k 3 3 3k 3 3k 3k 3 3k ok ok ak ok ak ke sk ok e Sk sk e sk 3k sk sk sk sk sk ok vk sk sk 3k sk 3k ok 3k K ok 5K 3k 3K 5k 5k 3k 3k 3k ok ok ok 3k ok 3k sk sk sk sk k ok

02) a) Given the following volume charge density in a sphere of radius 10 m.:

100—12, r<10
Pv =10, r>10

Write the expressions of the electric field inside and outside the sphere. Also, sketch the electric field versus r.

Sk e 2k e e ok sk vk 3k sk ke ok ok ok sk ok ok 2k ok sk sk ol sk ok sk ok ok ok ok ok sk sk 3k ok ok 2k sk ok ok ok sk o ok sk ok sk 3k ok ok ok ok oK o ok ok ok ok ok sk sk ok
b) A line charge density py, = 3 sin% (@) exists in a ring defined by p = 4 and Z = 2. Find the total charge of the
ring.
3 3% 3k ok ok ok ok ok ok ok ok ok ok sk ok ke ke sk sk sk sk sk ok ok sk ok ok 3k ok ok o S 3k K 3k Sk sk sk ok s sk Sk ok ok e sk sk 3k 3k S sk Sk ke sk sk sk Sk Sk sk ok
03) A charged particle with velocity equals to V = v, @X + 6 @y + v, Gz is moving in a medium containing uniform

fields. If the electric field is E = 10 aX and the magnetic flux density B = 2 @y. what should be the velocity (as a
vector and a magnitude) so that the particle experiences No force on it (i.e., the Lorentz Force is Zero).

*************************************************************

04) Given that eoi = zpcos?(p)az (—n%), calculate the volume charge density at (1,%, 3) and the total charge
enclosed by a cylinder of radius 1m with |z| < 2m.

*************************************************************

05) Given point P(~2,6,3) and vector & = yax+ (x + z)ay, express P and A in both the cylindrical and
Spherical coordinate systems.

*************************************************************
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Q1) A vector field is givenby ¢ = £ 4 &, onasegment of a cylindrical surface
P

definedby p = 2,30° < ¢ < 60° and 0 < z < 3 as shown in the Fig.

[i] Calculate the curl of C [3M]
[ii] Is stokes’s theorem satisfied? and why?[6M]

Q2) Two constant vectors, 4 =24, +3d, +3d, and B =4, —5d, —d, , are located at the point P(2,3,3) in Cartesian
coordinate system.

[i] Calculate 4 x B [3M]

[ii] Determine the magnitude and unit vectorof 4 [3M]
[iii] Express B in cylindrical coordinate system[3M]
[iv] Find the smaller angle between 4 and B [3M]

Q3) anelectric field £ = x sin ot @, V/m is given to exist in a certain region, with a relative dielectric constant
&, =2 find the following fields:

[i] The electric polarization field P .[3M]

[ii] The polarization bound charge density p, .[3M]
[iii] The displacement flux density D .[3M]

[iv] The polarization current density J »[3M]

Q4) Two extensive homogeneous isotropic dielectrics meet on plane x = 0. For x >0, & =2 and for x<0,

€, =4. A uniform electric field E, =24, +84, kV/m exists forx >0, there is no free charge on the interface. Find
7,and D, for x<0.[9M]

Q5) Point charges 1 mC is located at (3, 2, -1) and -2 mC is located at (-1, -1,4). Calculate the electric force on a
10-nC charge located at (0, 3, 1) and the electric field intensity at that point[9M]

Q6) A very long, nonmagnetic conductor of radius @ carries the static
current / as shown in Fig. The conductor is surrounded by a cylindrical
sleeve of nonconducting magnetic material with a thickness extending

from p = ato p = b and the permeability p. The surrounding region is RN
air. 2w T
T T g

a) Find H and B in the three regions. [3M]
b) Find the M field in the three regions. [3M]

c) Find the volume magnetization current density J,, within the magnetic sleeve. [3M]

R e Tt R R L R
. . . . .
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Answer all the following questions and show your work step by step.

Q1) a) Write down the four Maxwell’s Equations in the differential form for the Free Space condition and identify
each term.

************************************************#************

b) Let the volume charge density within a spherical region of a radius R = 20cm be given by the expression
py =4+8K i (—,:—3). Determine the constant K value that will make the total charge in the spherical region equal to
Zero. For this value of K, what will be the value of the electric field external to this region?

*************************************************************

02) a) Given the following volume charge density in a sphere of radius 10 m:

_ 100 — 2, r<10
Pv =1y, r>10

Write the expressions of the electric field inside and outside the sphere. Also, sketch the electric field versus r.

*************************************************************
b) A line charge density p, = 3 sin2(¢) exists in a ring defined by p = 4 and Z = 2. Find the total charge of the
ring.
*************************************************************

03) A charged particle with velocity equals to P = v, X + 6 @Y + v, AZ is moving in a medium containing uniform

fields. If the electric field is F = 10 ax and the magnetic flux density B = 2 @y. what should be the velocity (as a
vector and a magnitude) so that the particle experiences No force on it (i.e., the Lorentz Force is Zero).

s o o ok ok e ke sk s o sk o ok sk sk sk o s R s ok s sk ks sk ek skl sk ek sl skl sk ke

Q4) Given that so—f = zpcos?(p)az (%), calculate the volume charge density at (1,%, 3) and the total charge
enclosed by a cylinder of radius 1m with |z| < 2m.

*************************************************************

05) Given point P(—2,6,3) and vector A = yax + (x + z)ay, express P and A in both the cylindrical and
spherical coordinate systems.

**#*#***#****************************************************
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