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TANTA UNIVERSITY

Faculty of Engineering

ANSWER ALL QUESTIONS

Question(1) ( 18 Muarks, a) = 6 Marks and b) = 12 Marks )
a} With full definitions of all terms used. write down the equations of

1} Lorentz force equation.
1) Maxwell's equations in its integral form.

b) In free space. a point charge Q= 10 nC is located at P,(0.4,0) and another point charge Q.= 20 nC is

located at Po(0,0.4),

1} Find the electric field intensity at the origin,

1) Where should a point ¢harge = 30 nC be located so that the slectric field intensitv at the origin
equals zerg

Question(2) ( 20 Marks, a) = 8 Marks and b) = 12 Marks )
a) Derive an equation of the capacitance of two charged eoncentric spheres, the radius of the inner and

b)

outer spheres are a and b respectively, The inner sphere has & charge @ and the outer sphere has a
charge - (.

Given the potential ficld V = 60 x* v z + 30 v V in free space, cvaluate at P(2,1,5):
i} The magmitude and direction of the clectnic field intensity.

1) The electric flux density.

1i1) The absolute potential,

1v} The velume charge density.

Question(3) ( 24 Marks, a) = 10 Marks and b) = 14 Marks )

a)

b)

Using Ampere's circuital law dertve a mathematical expression for the magnetic field intensity H
from p =10 1 p = = of an infinitely long coaxial transmission line carrving a uniformly distributed
total conductor current [ in the inner solid conductor and — 1 in the outer hollow conductor, given that
the inmer solid conductor radivs is h and the hollow outside conductor inner radius is b and its outer
radiusg is . Sketeh H versus p from 0 to o0,

Two spherical concantric conductors with the inner spherical conductor is solid and has radius a and
its voltage is V) . The outer spherical conductor has inner radius b and outer radius ¢ and it has a
voltage V;
Find the charges Q, and Q; for the following conditions:
1) The two conductors are isolated.
i) Inner conductor is grounded.
11ty Quter conductor is grounded.
1v) The inner conductor is not charged.

Question(4) ( 23 Marks, a} = 6 Marks and b) = 17 Marks )
a) Derive the self inductance per a unit length of an infimte length conductor baving a radius b,

b} Calculate the force produced on a square loop (ABCD) carrying a current of 5 mA in z = 0 plane due

to a current carrying conductor of 10 A placed in the v axis { z= 0 and x = 0 ), where the coordinates
of the square loop arc: A(1,1,0), B(4,1,0), C(4.3,0), and D{4,5,0).
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Solye The Following Questions

Question 1 (20 Marks )

a) Derive an expression of line inductance for three phase transmission line with

an unequal spacing.

b) Three-phase double circuit are arranged as shown in Figure (1). If the diameter of each
conductor is 5 cm, find capacitive reactance {o neutral and the charging current per km

per phase at 220 kV and 50 Hz, assuming that the line is regularly transposed.
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Figure (13

Question 2 (25 Marks )
a) prove that the long transmission line model is:

Z- sinh yl | 77

&

1 . ’
I, | Lzsmhyf cnshyIJLIrJ

er -‘ [cosh 7l

b) A balanced 3-phase overhead transmission line has a iotal series impedance per phase
of 200.,80°C/phase and a total shunt admittance of 0.0013.290°Cx"! /phase. The line
delivers a load of 80 MW at 0.8 lagging power factor and 220 kV. Calculate: (i) the
ABCD for T-model representation; (ii) the sending end voltage, current and power

factor of the line; (iii) the line efficiency and line voltage regulation.

1



Question 3 ( 20 Marks )

a) Compare between aluminum and copper conductors.

b) An overhead line is supported between two towers 200 m apart having a difference in
their levels equal to 10 m. The conductor diameter is 2 cm and weight of 2.3 kg/cm.
Calculate the position of minimum peint of conductor from each tower if the wind
pressure is 57.5 kg/em?® of projected area and a factor of safety is 4. The maximum

tensile strength of copper is 4220 kg/em®

Question 4 ( 25 Marks)
a) (i) What are the main types of distribution systems according to scheme of
connections?
(i1) What are the main methods used to improve string insulators efficiency?
b) Define the following terms: (i) Flashover voltage; (ii) Puncture voltage
¢) A DC ring distributor shown in Figure (2) is fed at puiﬁt A from 250 V supply. The resistances
of the various sections (go and return) are indicated in Figure (2). Determine: (i) the current

in each distributor sections; (ii) the load voltages; (iii) the distributor efficiency.

(With My Best Wishes)
Dr. Ibrahim Bedir
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2.2) Find the value of y at x =2.6 by using modified Eualer s Methods with (o a8 1 /A ot 15 il R 8

B2, i pedeady, sy (22=15

: YEN ¥ p28) i Amswer the guestions | 85 Mark |
1 Question 1 [40 Mark]

1-a ) Fit the readings

2-h) Compule numerically the first two rows of
[ -T@ e Tia | 175, |20 [235 |

the solution of the wave equation - .||..--...! -
N Ty 1z 092 075|061 [0S1 (042

O

T 4— Dex=sl JL20., take A=0.2.k =0.05
2_. & o N for the exponential curve ¥ =b e™
with the boundary and initial conditions
w00 )=u(1t) =0 i 1-b § In an examination the number of students who obtained marks
w(x,0) = sinZx . m_m (x,0) —0 1 between cortain limits were as follows :
A B T v —— .
| Marks 0-19 TG-E 30-59 [60-79 80-99
. 2-¢) Using Gauss - Seide! Method solve the system of lingar equations | B it el e | _ i e
i - ) { | | Mo of stadents | 41 |62 | B3 | 50 17
Sx,—x,+3x,=-2 X, +5x,—-2x,=10 ,2x, —dx,+10x,=6 G S EE -
. Estimale the number of students who obtained less thap 70 marks.
i 2.d } Use the finite difference method with » =4 (o & sz R .
, ; . 1-2) Evaluate ._‘_= v dx comecl o 6 decimal by using Simpson s Rule .
approximate the solution of the boundary - value problem _ i
y' = 6.55(x+1)y =1 ,y(0)=0,y (1) =0 w_ J-d) Obtain the estimate of the missing figures in the following table
_ % [ 20 [2.4 [22 |25 24 [25 |26

_ T 0435 | - .U 0100 [ -- 0.082 | 0.074 |
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Tanta University
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Electrical Power and Machings Engineering

Attempt All Questions

Question 1: Marks: [18]
a- Distinguish briefly between the following pairs of quantities: (8]
1- Renewable and non-renewable energy resources
2- Energy and co-energy
3~ Belf and mutual inductances
4- Electromotive force and magnetomaotive force
b- Determine the voltage that must be applied to the coil shown in figure to produce a flux
density of 0.2T in the airgap. The coil resistance is 2.05Q. The core cross section is

0.04m". Neglect fringing and losses.

0]

E 0

Magnetic circuit of Q1-b

Question 2: Marks: [18]
[8]

Show that the two coupled coils shown in figure can be replaced by a single coil having an

a_
inductance of L= +L22M. Show the possible dol marks positions where the third term
has negative sign.
M
4
= O W ¥
L, i
Circuil ol (J2-a
b-  When two coils are connected in series, their effective inductance is found to be T0.00L  [10]
However, when the connections to one coil are reversed, the effective inductance is 6.0H. [f
the coefticient of coupling is 0.6, calculate the self inductance of each coil and the mutual
inductance.
Question 3: Marks: [18]
a- In the scope of your experimental study, show how you can obtain the hysteresis loop for a cerlain | §]

magnetic material. Draw the equivalent circuits and state the necessary equations. What are the
factors alfecting the area of hysteresiz loop and hysteresiz losses.

Page {1/3)



Energy Conversion — 2™ Year Electrcal Powsr and Machines Enginsaring

b- A plunger relay is shown in the diagram. When it is energized the current remain constant  [10]
at 2.0A and the plunger moves such that the airgap is reduced in length from 20mm o -
10mm. If losses may be neglected, calculate the average force experienced by the plunger
and the energy taken from source, The airgap at the hole through which the plunger
armature moves may be neglected.

I
1500 I

lurn

/77
DAY

Question 4: Marks: [18]

a- Drive an expression for the magnetomotive force produced by symmetrically distributed windings - [8]
with 120 shift in space when excitation with balanced three phase currents.

b-  Find the values of main dimensions of a 1000KVA, 50Hz, 370rpm, three phase gencrator. The  [10]
specific magnetic loading is 0.55Wh/m® and the speeific electric loading is 28000 AC/m. Assume
winding factor (L0955, The H axial length is twice the pole pitch (L),

Question 5: Marks: [18]

a-  Derive an expression for the voltage induced on a coil of T turns under sinusoidal variation of lux. 6]
The flux maximum value is ¢with frequency £

b-  Calculate the pitching and distribution factors [or a three phase machine with 96 stator slot,  [8]
6 poles and coil span 1 to 12.

c- Calculate the loss of energy cased by hysteresis in one hour in 50Kg of iron if peak density  [6]
reached is 1.3Wh/m® an the frequency is 25Hz. Assume Steinmetz index is 1.6 and
hysteresis loss coefficient as 628]/m’, Density of iron 7.8x 10° Ke/m” )

With Best Wishes
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