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Q1- A line charge having a density of 10 ﬂC / m is going through the origin parallel
to Z-axis. Find the electric field at point (10, 2, 17)?

100xy 50x* 100x*yz
2 s Gy = 2

z"+1 z-+1 (z"+1)

charge enclosed in a tiny sphere 1/ in radius that is centered at : 5,8, 1)

Q2- et D= a, C/m’ and calculate the total

3- Giventhat D = Zpcos®a C 2 » calculate the charge density at (1, ﬁ, 3
L 4

Q4- Determine the magnetic field H at P(0.4, 0.3, 0) in the field of an 8A
filamentary current directed inward from 0.8 to the origin on the positive X-axis.

Q5- Determine the divergence of the following field at the specified point
A=pZsinga, +3pZ*cosga, at (5, %, 1)

Q6- Find the gradient of the following scalar field. U = XY + XYZ

QQ7-What is the units of:

1-The electric field intensity. 2-The surface charge density.
3-The eleetric flux. 4-The current density.
5-The magnetic field. 6- The permeability z,,.

7- The mobility. 8- The permittivity.
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i A point charge Q1 =2mC, is located in free space P1(-3, 7, -4) while Q2 = -5mC
| is at P2(2, 4, -1). Find the vector force on Q2.
|
|

Q2
' A charge of 10uC is moved from P1(1, 3, 0) to P2(0, 5, -2) in an electric field of

| E=3a, +10a, —5a, Find the work done.

Given the current density J=-10*[sin(2x)e > a, +cos(2x)e ", ] Afm ®
Find the total current crossing the surface 'Y =2, 0¢X({ , 0<Z{

Q5
Evaluate the closed line integral of H about the rectangular path P1(1, 2, 3) to

P2(3,2,3) to P3(3, 2, 1) to P4(1, 2, 1) to P1, given H=3Za, +2Xa, 4 /m
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Spring, 2012

Tripoli Institute of Electronic Technology
Engineering Electromagnetics I

Final exam

Answer five questions only:

B
Q.1) If the integral j F.dl is regarded as the work done in moving a particle from
A

A to B, find the work done by the force field:
2 2
F=2xya, +(x"—z")a,—3xz"a,

on a particle that travels from A(0, 0, 0) to B(2, 1, 3) along
(2) The segment (0, 0, 0) —> (0,1,0) — (2,1,0) — (2,1, 3)
(b) The straight line (0, 0, 0) to (2, 1, 3)

Q2) Giventhat F = x’ya, — ya _find:

CﬁL F.dl where L is shown in the figure below.

)

-----------------------------------------------------------------------------------------------------

Q3)If D =(2y° +z)a, +4xya, +xa, C/m?, find



Spring, 2012

(a) The volume charge density at (-1, 0, 3)
(b) The flux through the cube defined by 0<x<1,0<y<1,0<z<1

© The total charge enclosed by the cube

Q.4) In free space, V = x*y(z+3) V. Find
(a) E at (3, 4, -6)
(b) The charge within the cube 0 <x, y,z < 1.

-----------------------------------------------------------------------------------------------------

Q.5) To verify that £ = yza, + xza y T Xya, V/m is truly an electric field, show
that :

(a) VxE=0
- (b)(stE.dl = 0 where L is the edge of the'square defined by 0 <x,y<2,z=1. -

-----------------------------------------------------------------------------------------------------

Q.6) Line x = 3, z = -1 carries charge 20 nC/m while plane x = -2 carries charge
4 nC/m’. Find the force on a point charge -5 mC located at the origin.

----------------------------------------------------------------------------------------------------

oV 1514 oV Note: 12 points for each question

3; d o
VXA=|—- — =
Xoode gz




Spring, 2012

Tripoli Institute of Electronic Technology
Engineering Electromagnegics I

Final exam

Answer five questions only:

B
Q.1) If the integral _f F.dl is regarded as the work done in moving a particle from
A

A to B, find the work done by the force field:
F =2xya_+(x* -z* )a, —3xz’a,

on a particle that travels from A(0, 0, 0) to B(2, 1, 3) along
(a) The segment (0, 0, 0) —» 0,1,0)— (2,1,0) — (2,1, 3)
(b) The straight line (0, 0, 0) to (2, 1, 3)

----------------

Q2) Giventhat F = x*ya, — ya  find:

CﬁL F.dl where L is shown in the figure below.

1"(

Q3)If D= (2y2 +z)a_+ 4xyay +xa, C/m?, find



Spring, 2012

(a) The volume charge density at (-1, 0, 3)

(b) The flux through the cube defined by 0<x<1,0 == L0z |
© The total charge enclosed by the cube i

Q.4) In free space, ¥V = x*y(z +3) V. Find

(a) E at (3, 4, -6)

(b) The charge within the cube 0 < x, Wz

.....................................................................................................

Q.5) To verify that £ = yza, + xza, + xya, V/m is truly an electric field, show
that :

@ VxE=0
(b)Cﬁ ] Edl=0 ; Where L is the edge of the square defined by O<xy<2,z=1.

-----------------------------------------------------------------------------------------------------

Q.6) Line x = 3, z = -1 carries charge 20 nC/m while plane x = -2 carries charge
4 nC/m’. Find the force on a point charge -5 mC located at the origin.

----------------------------------------------------------------------------------------------------

oV oV oV Note: i2 points for each question
VW=—a+—"—qg +—g
Ox oy 0z

VXA = —
gx dy 4z
A AL A




Fall, 2012

Tripoli Institute of Electronic Technology
Engineering Electromagnetics I

Final exam

Q.1) A point charge of 30 nC is located at the origin while plane y = 3 carries
charge 10 nC/m”. Find the flux density D at (0, 4, 3). 12 points

.....................................................................................................

Q.2) Three point charges Q; = ImC, Q, = -2mC and Q; = 3mC are respectively,
located at (0, 0, 4), (-2, 5, 1), and (3, -4, 6). 12 points

(a) Find the potential Vpat P(-1, 1, 2).
(b) Calculate the potential difference Vpgif Sis (1, 2, 3).

.....................................................................................................

Q.3) A point charge 100 pC is located at (4, 1, -3) while the x-axis carries charge 2
nC/m. If the plane z = 3 also carries charge 5 nC/m”. Find the electric field E at
(L ) 12 points

...................................................................................................

Q.4) Determine the gradient of the following scalar fields: 12 points
o
@U =x"y+ xyz

&)V = pzsinp+z°cos’ ¢+ p’

Hint:

VVzaVax+aVav+aVa.
ox ay - @z -

VV:a—Va +1—8Va +aVa__

y2)

op i e



Fall, 2012

QI G = loe—zz(pap =a. ) determine the flux of G oy
of the cylinder shown in the fi

1gure below, where, , =
result using the divergence th

t of the entire Surface
0= =1 Confirm the
eorem, ,

12 points

Divergence theorem

...............................................

e o o= At
w



Spring, 2011

Tripoli Institute of Electronic Technology
Engineering Electromagnetics I

Final Exam

——-—.-..._—-.——-—.——-————-.--—_-—_—-—-..--_-—_—--—_———.-_—--

Q.1) Given the points M(0.1,-0.2, -0.1), N(-0.2, 0.1, 0.3), and P(0.4, 0, 0.1), find:

(a) the vector Ryy; (b) the dot product of Rynv.Ryp; (c) the scalar projection of Ry
on Ry, (d) the angle between Ry and Ryp.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Q.2) Transform the following vector to spherical coordinates:

= (y+z)ax
....................................................................................................

Q.3) Given that p, = x 24 Xy, calculate f P .dS over theregion y < x?,

O<x=].

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Q.4) Q; and Q, are point charges located at (0, -4, 3) and (0, 1, 1. IF @, is 2 nC,
find Q, such that the E at (0, -3, 4) has no y-component.

....................................................................................................

Q.5) Two point charges Q; = 3 nC and Qz = -2 nC are placed at (0, 0, 0) and ©,0, -
1) respectively. Assuming zero potential at infinity, find the potential at:

(@) (0, 1, 0)
(b) (1,1, 1)

....................................................................................................



Spring, 2011

Tripoli Institute of Electronic Technology
Engineering Electromagnetics I

Final Exam

Q.1) Given the points M(0.1, -0.2, -0.1), N(-0.2, 0.1, 0.3), and P(0.4, 0, 0.1), find:

(a) the vector Ryny; (b) the dot product of Rwn-Ryp; (¢) the scalar projection of Rypy
on Ry, (d) the angle between Ry and Ryp.

CO.UIOUO.'.CQ.Il.C'--..O..l.ol‘.‘-.alu.llc‘o.loo.lto!t.o-oooewfc oooooooooooooooooooooooooooooooooooo

Q.2) Transform the following vector to spherical coordinates:

= (y+z)ax
....................................................................................................

Q.3) Given that p, = x - Xy, calculate _f p . dS over the region y < x?,
=< <1.

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Q.4) Q; and Q, are point charges located at (0, -4, 3) and (0, 1, 1). IfQ;is 2 nC,
find Q, such that the E at (0, -3, 4) has no y-component,

....................................................................................................

Q.5) Two point charges Q; =3 nC and Q, = -2 nC are placed at (0, 0, 0) and (0, 0, -
1) respectively. Assuming zero potential at infinity, find the potential at:

(@) (0, 1,0)
(b) (1,1, 1)

----------------------------------------------------------------------------------------------------
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