Tanta University
Faculty of Engineering
Electrical Power and Machines Engineering Dept.

Final Exam — First Semester 2021-2022

Course: EPM2104/EPM2141(Electromagnetic Fields) Time allowed: 3 hr
Year: 2™ Elec. Power / Communications Eng. Date: Jan 12, 2022
No. of Pages: 2 Total Score: 85

I Remarks: Attempt to solve all of the following questions
Question 1 [ 24 Points

Choose the correct answer for the following statements:

(Verification of your choice is A MUST when numerical data are given)

(1) Electric at a point may be defined as equal to lines of force passing normally
through a unit cross-section at that point '
(a) field intensity (b) flux (¢) flux density (d) potential
(2) Plane z=-10 m carries charge -20 nC/m?. The electric field intensity at the origin is
(a) -10a- V/m (b) -18ma- V/m (¢) 360ma: V/m (d) -360ma. V/m
(3) An infinite sheet has a charge density of 150 ;C/m? The flux density in 4C/m?is -
(a) 50 (b) 75 (c) 100 . (d) 1/75

(4) Point charges 30 nC, -20 nC, and 10 nC are located at (-1,0,2), (0,0,0), and (1,5,-1) ,
respectively. The total flux leaving a cube of side 6 m centered at the origin is:
(a) =20 nC (b) 20 nC (¢) 10nC (d) 30 nC
(5) A potential field is given by V"= 3xy — 5y. Which of the following is not true?
(a) The potential difference between point (2, -1, 4) and point (2, -1, -4) is zero.
(b) At point (1, 0, -1), E vanish.
(c) The electric field at (2, -1, 4) is 3ax - a, V/m.
(d) The potential at (0, 1, 0) is -5 V.
(6) Which is not an example of convection current?
(a) Electric current flowing in a copper (b) A beam of moving charges
(¢) Electronic movement in a vacuum tube  (d) An electron beam in cathode ray tube
(7) The relaxation time of a material having ¢ = 107 mho/m and &= 5 is
(@) 510" seconds  (b) 10 minutes (c) 15 hours (d) 51.2 days
(8) In a dielectric material an applied field in x direction E, = 6 V/m gives a polarization of
P, = 1/(6m) nC/m?. The permittivity of the materialis ____ pF/m.

o (et ) 2 (g) 17.68 (h) None of these
(9) Electric field inside a hollow metallic charged sphere is
(a) increasing towards (b) decreasing towards (c) still (d) None of

(10) A capacitor connected to a battery stores energy twice as much with a given dielectric as
it does with air. The susceptibility of the dielectric is

() 0 H 2 (81 , ()3
(11) The electrostatic field is __ field.
(a) conservative (b) non-conservative  (¢) solenoidal (d) None of these

(12) 1dentify the configuration in the figure that is not a correct representation of 7 and H
(a) Configuration (b) Configuration (c¢) Configuration (d) Configuration

: - 1 1
I I ®|®
.° 212
H ®1®,
(1) 2) 3)

@)
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Question 2 14 Points

State true (V) or false (x) and correct the false statements

(1) Both g, and y, are dimensionless.

(2) The electric flux density on a spherical surface r = b produced by a point charge Q located
at the origin is the same as that produced by a charge of the same value as Q but distributed
over the surface r=a where a<b.

(3) Inside a conductor, the electric field intensity is changes with the position.

(4) A conductor is an equipotential body.

(5) The dielectric strength is the maximum magnetic field that a dielectric can tolerate or
withstand without breakdown.

(6) For a free-charged dielectric-dielectric interface, the tangential components of the electrlc_
flux density in the two materials are equal.

(7) An isolated magnetic pole exists.

Question 3 | 20 Points (10+10)
[A] A uniform surface charge density py is distributed over a cylindrical surface of radius @ and
extending from z = —h to z = h. Find (a) the total charge on the finite cylindrical surface.

(b) the electrostatic force on a unit positive charge located in free space at (0,0,k).

[B] Planes x = 2 and y = -3 respectively carry the same charge of 10/m nC/m2. If the
line x = 0, z = —2 carries charge 10 nC/m, calculate the electrostatic field intensity
at the point (0,1,-1) due to the charge distributions.

Question 4 | 27 Points (6, 15, 6)

[A] An infinitely long straight filament carries current of (J) lies in free space along z-axis.
(a) Use Biot-Savart’s law to obtain the magnetic field intensity and the magnetic flux density
at point (0,4 meters,0).
(b) Determine the force, F exerted on the ﬁlament if the area surroundlng it has a magnetic
flux density of B = @, — a, wb/m?, (Use the following relation, F = $IdL x B)

[B] Consider an infinite length hollow conducting tube of conductivity o; S/m carrying a current
I with a uniform current density as shown in the figure.
(1) Apply Ampere's law to derive expressions for the magnetic field intensity
everywhere and sketch the results as a function of the radius »
(ii) Derive a formula for the resistance per unit length of the tube
(iti) The space 0 <r <b is now filled with a conducting material whose conductivity is o,
S/m. Current [ in Ampere, flows through the area 0 < » < g with a constant current
density. Derive a formula for the voltage drop across each unit length of the filled
tube

_,‘4_.:_’_.__).__,.,_*"‘ <
] o

[C] Write down Maxwell equations for steady magnetic field and static electrical
field in both differential and integral forms. Explain the modifications required
for time varying fields.

Wish you all the best Dr. Mohamed Elnemr and Dr. Sherif Dabour
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Tanta (Wﬁ ) Department: Elec. Power and Mach_ﬁ_ies Engineering - Faculty of
University o Total Marks: 90 Marks Engineering
Title: Electrical Power Engineering (1) Course Code: EPM2105 Year: 2" year
Date: January 26 2022 (First term) Allowed time: 3 hrs No. of Pages: (2)

Problem number (1 (25 Marks)

a) - Write short notes on the following:

i. Skin effect . e— 4m _y

i, Transposition of conductors Q C)c'
I f A
m

iii. Guard ring (6 Marks)

a) 50-Hz double-circuit 3-phase line arranged as shown 4
in Fig. 1. The conductors are completely transposed % ‘<—~ 8 m _“___,'

and are of radius | cm each. Find, b C)b'
* The inductance per phase per km and inductive

reactance, 4
* The capacitance per phase per km and the charging

m
current at 138 kV. (10 Marks) 1 C> c C>a,

b) A 3-phase transmission line delivers a load of 50 MW Fig. 1
at 132 kV' and 0.8 lagging power factor. The '
generalized constants of the transmission line are: A=D=095214°0 B = 96 £ 78% C = 0,0015 £ 90°.
Find the regulation of the line, the efficiency and the charging current. Use nominal-T method, draw the
phasor diagram of the system for load of lead power factor comment on the voltage regulation of the
System in this case, (10 Marks)
Problem number (2) (20 Marks)
a) Explain the essential mechanical considerations for transmission lines design, (5 Marks)
b) Mention the different methods used to improve the voltage distribution over string insulators in
overhead transmission lines. Which method is practically used? (5 Marks)
¢) Each conductor of a three phase high voltage transmission line is suspended by a string of 4 suspension
type disc insulators. If the potential difference across the second unit from the top is 13.2 KV and across ‘
the third from top is 18 kV. Determine the voltage between conductors and string efficiency. L
(10 Marks) "
Problem number (3) (20 Marks)
a) Decide whether the following statements are correct or false, (Correct the false statements): (10
points)
I- If the spacing between the conductors is increased, then effect of corona discharge is reduced.
2- The rated voltage of the transmission line is the voltage at which corona discharge is just initiated.
3~ If sag in an overhead line increases, tension in the line decreases.
4- Sag is provided in overhead lines so that safe tension is not exceeded and repair can be done.
5- Service mains connects the distribution substation to the area where power is to be distributed.
6- The main advantage of ring main system over radial system is that power factor is higher.
7- The underground cable system has an expensive initial cost, high current carrying capacity and more
safe than the overhead line System,
8- The maximum voltage drop of a uniformly loaded DC distributor which is fed at both ends with
equal voltages is one fourth its value for a similar distributor fed at one end only.
9- The null point of a uniformly loaded distributor feed at equal voltage at both ends lies at either end,
10- In AC (DC) distribution calculations, additions and subtractions of currents are done arithmetically.
I'l- Main reasons for the use of DC system for the distribution includes advancements in power
electronics and the rapid growth of solar and wind energy sources.
I2- Electrical energy is often generated, transmitted, and distributed in the form of AC as only technical
considerations, ' '

1-2



g is supported from two towers at heights
The horizontal distance between the towers
m*, The weight of conductor is 1.25 kg/m,
4000 kg/em? and safety factor is 5, find (i)

the cor er, and (ii) the vertical sag at mid-point P,

Problem number (4) (25 Marks) _
a) A 2-wire D.C. distributor AB js 500 m long and is fed at both ends at 240 V. The distributor is loaded
with both concentrated and uniform loading as shown in Fig.

3. The resistance of each conductor is 0.5
2 per km. Calculate (1) the point mmgmwglgg and (ii) the value of this voltage.(15 points)

100 m->’$-m150 m————+-50 m-—-p’<

240V 240V
\ » E 1A|m M/
N, c B ST,
A 7 | B
| |
100 A 80 A

b) A 3-¢, 400 V distributor AB has 1.0 km long. At 0.6 km from the feeding point, a 3

which takes 5 A per phase at a power factor of 0.8 lagging. At the far end of the distributor, a 3-¢, 400
V. star-connected induction motor is tapped which has an output of 10 HP with an efficiency of 90%
and power factor of (.85 lagging. If voltage at motor terminals is to be maintained at 400 V, what

should be the voltage at feeding point? The resistance and reactance of the line are | Q and 0.5 Q per
phase per km, respectively. (10 points) :

Course Examination Committee: Dr Ahmed E. ELGebaly, Dr Mohamed Elkadeem
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Tanta Department: Physics and Engineering Mathematics Faculty of
University Total Marks: 85 Marks Engineering
Course Title: Engineering Mathematics 3(a) Course Code: PME2111 Year: 2™
Date: 30/1/ 2022 (First term) Allowed time: 3 hrs No. of Pages: (2)

Remarks: (answer the following problems... assume any missing data... answers should be supported by
sketches)

Problem number (1) (63 Marks)

a) Find the polynomial of degree < 3 that interpolates the following data using Lagrange

interpolation.

X 12 2.1 3 36
y 0.7 8.1 27.7 45.1

Prove tbatf”(x):f (x +h)-2/h(2)c)+_f (x =h) and T.ES%"}"M)(C)I, x-h<c<x+h

Use Gaussian quadrature (2- points, and 3- points) formula to evaluate the integral

]
dx .
I = f l - then determine the absolute error.
+x
o 1+

Solve the initial value problem (IVP) by using Euler methodg—y—= 2x -y)x, =0y, =-1.To
x

get the value of (y) at (x=0.5) with (h=0.1) compare the values of the exact solution

y(x):e"‘ +2x -2,

Take the case of a pressure vessel that is being tested in the laboratory to check its ability to ,;
withstand pressure. For a thick pressure vessel of inner radius a and outer radius b, the

differential equation for the radial displacement u of a point along the thickness is given by

dr’
The inner radius @ = 5" and the outer radius 5=8". The boundary conditions are:

ul,., =0.0038731"

r=a

ul _, =0.0030769"

Divide the radial thickness of the pressure vessel into 6 equidistant nodes. Solve by using finite

difference method. Take G i — 1,

dr Ar

Find the numerical solution of wave equation &” u_ (x,t)=u,(x,1), O<x <, O0<i<T

Using implicit method.
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Note that at j =0 use 2u/=A"(u, = 2u/+u) ) =2f, +2k g, ~k A* (g, +2g, +g,.1)

8  Approximate the solution of the wave equation u, =u,, 0<x <1, t >0subjected to the

initial and boundary conditions:
u(x,0)=sin(zx), 0<x <l

u,(x,O)=0, 0<x <l

w(0,0)=u(l1)=0, 1>0

Use the implicit method with using » =k =0.25

Problem number (2) (22 Marks)
a)  Use graph vertices counting to find value of 253* 32

b)  From the following graph find connectivity k(G) €(G), d(G), g(G)and diam(G)

Show that every graph G=(V,E) contains a cycle satisfy
g(G) £2 diam (G) +1

d) Find binary tree with vertices 2,4.6,8,10,12,14,16 with root § then
delete . (12) and insert (11)
e) Consider isomorphic degree sequence of graph 5.4.3,3.2.2,1.1 use

dilation isomorphic theory to find the smallest graphical graph the
obtain every graphs corresponding each steps.
) Use graph theory concepts to put 4 cubes whose faces are colored
red ,blue .green and yellow in 4X1 stack so that all four colors appear
on each side of stack

Y
G|BIR||R

Y
GIRY
B

L:DG)G)—}
e
o
o - }

o | < ~< |
oo |
B
Jous s |

i
cube 1 cube 2 cube 3 cubed

Dr. Mohamed Shokry & Dr. Ashraf Al-Mahalawy
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Electrical Power and Machines Engineering Department
Tanta University Faculty of Engineering

Course Title: Civil Engineering Academic Year 2021/2022 Course Code: CSE2155

Year: Second First Term Exam Total Marks: 70 Marks

Date: 2-February-2022 No. of Pages (2) Allowed time: 3 hrs

Remarks: (answer all the following questions, and assume any missing data)
(answer should be supported by sketches)
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