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Tanta University Subject: Electrical and electronic materials ﬁa&
Faculty of Engineering Final examination 2008-2009 A8 r
First year Time allowed: Three hours ?;,LVJ
Full mark: 70 Date: 27/1/2009

part 1: electrical materials (35 Mark)

Define the following terms: curie temperature, coercive force, relaxation time and magnetic

dipole moment (2 marks each)

Derive an equations to describe the variation of the dielectric constant with frequency using

the simplified formula. Assume that ag = 6*10% F m? and N=25*10% m™ and calculate the

value of the dielectric constant at an angular frequency of 1/1. (5 mark)

Discuss the principles of the lonic Polarization. (5 mark)

Mention some utilizations of the piezoelectricity. (2 mark)

Calculate the total loss per unit volume in a magnetic circuit at a frequency of 60 Hz. The
lamination thickness is 0.4 mm and the resistivity of the core is 600 uQ2.m. Assume that the
maximum magnetic flux density is 1.8 tesla and the coercive force is 0.015 A/m. How can

you reduce the magnetic loss of this magnetic circuit? (5 mark)
Compare between the characteristics of diamagnetic and paramagnetic materials. (5 mark)

Compare between soft and hard magnetic materials and mention the main fields of utilization

of each type. (5 mark)

Mention the main uses of superconductors and discuss the benefits of using them in each
field. (5 mark)

Good luck
(Dr. Ahmed Refaat Azmy et al)
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Part (2)

Answer the following questions:

Question 3

a) C omplete the flowing statements:
i- The three types of solid are .
ii- Two general classifications 01‘ semtcan{iu{,mm are ... suchas ... and ...
such as ...
iii. GaAs is one of the more common types of the compound
semiconductors because......
iv- Crystal lattice is......
v- The diffusion processis ......... and the driftis .........

b) i- Explain with aid of sketches the basic crystal structure types.
ji- Draw the miller planes (236),(1100,(111),(100).

[t

¢) i The lattice constant of a face-centered-cubic structurc is 4.75 4.
Calculate the surface density of atoms for (011) and (001) planes.
i The wtumﬂ densit}' of atoms for a body centered cubic lattice is
3 x 107 em™ Determine the lattice constant.

jii-The lattice constant of germanium is 5.43 f‘f. Calculate the volume
density of germanium atoms.

Question 4

a) Explain how the holes contribute in the conductivity.

) Define the current density hence, write an expression to evaluate its value.
¢) Explain what is the meant by the Hall Effect?

d)  i- Find the concentration of holes and electrons in the p fype silicon sample
at 300K assuming that resistivity is (L002€2.cm.
ii- Repeat (i) for n type silicon.

¢) Determine the concentration of free electrons and holes at 300K for a
silicon sample which has a donor atom concentration of Mo = 2 x 10%
1a
atom/ ov° and an acceptor atom concentration of Ny =3 % 10

e O £ =
atom/CM° . where # =1.5%10%em™ at 300k,

f) The sample in part (e) is an ( p or #) type silicon?

Use .y, = 500em? fv.s, 1, =1300em® lv.s at jfmx]'

= Good Luck, Prof. M. Nasy ===
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Answer the Joltowing Questions {85 Mark]

Question 1 {40 Mark]

1-a} Solve the initial vaiue problem

o3

( sinx coshy ) x — (cosx sinhy )dy =0 ¥ =

I-b) Solve the following D1, {1-xy Y + (xp —x Yy =0

iy
1-c} Solve the D.E. sec? y T F ey =g

I-d} Find the orthogonal trajeciories of the family of the curves
y=gind

1-) By D-operator Methods fined the general solution of the 01.E,
yirop'+dy =x? 14
[-Solve ¥ " +) = cosee x cotx

I-g} Find the solution of the E,

2
x? Jam ...P.l + 4 m_._..J.w|+M._‘L =lnx __..d;m:ul.ﬁu.v__;“:ﬁ._u
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fL:]gic Design Exam Tanta University- Faculty of Enginecring
lime allowed: 3hrs Computers and Automatic Control Dept
Duestion (1)

a- Simplify the following Boolean functions, using Karnaugh maps:

(i) FXY,Z)=% (0,1,2,5.7)
(ii) F(A,B,C) =A'B+AC +B°C’
(i) H(A,B,C,D) = ¥ (1,7,12,14,15) , don't care = 3(0,3,4)

b- Specify the basic idea of multiplexer. Then can you design a circuit that adds two 4-
bit numbers B or C to a third number A using 4-bit full adder and a multiplexer. (we
need to add A+C or A+B according to a given choice signal).

Ouestion (2}

a- Decoder/encoder, multiplexer/demultiplexer are two opposite pairs. State the
function of each of the four circnits then specify how each pair is used with its
opposite in the real life application.

b- Implement the following functions using a decoder: F(A,B,C) = ¥(1,5,6,7)
Can you use a demultiplxer to implement the same function and how?

Question (3)

a- State the steps involved in designing any combinational circuit.

bh- Design a combinational circuit that adds 5 to a 4-bit binary number if this number is
less than 7 and do nothing if the number is equal to or greater than 7.

c- Design a combinational circuit that operates a fan and close the door when the
degree in the room reaches 25 degrees and the light is on. The inputs to the circuit is
the sensor from the light indicating whether it is on or off and the sensor of heat
indicating the degree is below 25 or not. Draw the block diagram first then make the
design.

Ouestion {4)

a- What is the difference between shift-right register and shift-right-circulate register.
Explain your answer on a 4-bit registers of both kind assuming that the initial values
stored in each register is (1100). Make four shifts and show the contents of the
registers after each shift,

b- Make a design of a circuit that has 4-bit register and a combinational circuit that
checks the values stored in the register. If this value is (1001), the combinational
circuit should send a clear signal to all the bhits of the register to make them all
(0000). Draw the circuit and explain.

Good Lock alf,
Dr. Amany Sarhan



Tanta University ' First year
College of Engineering Elecironics 1 -3 h
Electronics & Comm. Eng. Dept Jan 2009
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Answer the following questions

1. (a) Derive an expression for the built in potential in terms of junction
parameters,

{b) A diode operates in the forward bias region, If we wish to increase the
current by a factor of 5 . How much change in ¥p is required

(c } What is the change in the built — in potential of a p-n junction at 300
K when the doping on the n-side is changed by a factor of 1000 and
the doping on the p-side remains constant. Explain your results.

-

€32. (a) Describe the operation of the bridge rectifier cirenit with an B¢ filter.
Draw the ontput voltage waveform, and explain how can the
magnitude of the ripple voltage be reduced

(b) In each of the ideal diode circuits shown in Fig.1, if v =10 V peak
sine wave .Sketch the resulting output waveform. What are its
positive and negative peak values,

D, D,

oy s Y . M —
D, Iy vro—k} - T i e |
z 0_""‘;"-'3_}-&““'?—01'0 1 %
i 10 b,
§1kﬂ )
Fig.1 k. ==
J_—- e
{a) (B) (e}

(¢ ) Design limiter circuits using only diodes and resistors to provide an
oulput signal limited to the range :
{ij - 0.7 and above  (ii) - 2.1 and above ()= 14V
Assume that each diode has 2 0.7 V drop when conducting

Q3. (a) Describe the basic operation of a transistor biased for active region
operation,

(b} In the circuit shown in ¥ig.2 , determine the maximum value of Va
that places (; at the edge of saturation. Assume Is=3 x 10 16 A

AeE1kQ

Voo =2V
7y ";

Fig.2 10xg

i



(c } In the circuit shown in Fig.3,1s=5x 10" A Determine V, for

@ Va=o  and . @) Va=5V
Re 1 kil " I S
Vo= 2
i _I o
A3
Vg= ey 13 H
Fig.3

e - Rl T T T Py p——

Q4. (a) In the circuit shown in Fig .4, Is=6x 10 ™ Aand Vo= o
(i) Determine V5 such that Q, operates at the edge of the active region

(i1) If we allow soft saturation (Vs = 200 mV) , by how much can Vy
increase 7

{b) We wish to design the CE stage shown in Fig.5 for a voltage gain of
20. What is the minimum allowable supply voltage if Q1 must
remain in the active mode ? Assume Vo= and Vae=0.8 V

Vﬂ.ct E.EV
50 kS

FBUI

¥in a4
<

Fig.4 Fig.5

e e e o o 00 0 e 5 e e P P B 5 . e e o B A, 5 £ e Pt o e B

Good Luck. ...
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2.

Tanta University Subject: Electrical and electronic materials
Faculty of Enginecring Final examination 2008-2009
First year Time allowed: Three hours
Full mark: 70 Drate: 27/1/2009

part 1: electrical materials (35 Mark)

Define the following terms: curie temperature, coercive force, relaxation time and magnetic

dipole moment (2 marks each)

Derive an equations to describe the vartation ol the dieleciric constant with frequency using

the simplified formula. Assume that oy = 6%1 07 F m? and N=25*10* m" and calculale the

value of the dielectric constant at an angular frequency of 1/1. (5 mark)
Discuss the principles of the lonic Polarization. (5 mark)
Mention some utilizations of the piezoelectricity. (2 mark)

Calculate the total loss per unit volume in a magnetic circuit at a frequency of 60 Hz. The
lamination thickness is (L4 mm and the resistivity of the core is 600 pu€2.m. Assume that the

maximum magnetic flux density is 1.8 tesla and the coercive force is 0.015 A/m. How can

you reduce the magnetic loss of this magnetic circuit? (5 mark)
Compare between the characteristics of diamagnetic and paramagnetic materials, (5 mark)

Compare between soft and hard magnetic materials and mention the main fields of utilization

of ecach type. {5 mark)

Mention the main uses of superconductors and discuss the benefits of using them in cach

field. (5 mark)

Good luck
(Dr. Ahmed Befaat Azmy et al)

(s Glaiadl))
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Tanta university

Faculty of engineering

Final Term Exam
I15‘.[&1:1:11{:3] Power and Machine Dept.

First Year
2008-2009
A Course of Electric Circuits (1)
Solve The Following Questions

______ Allowable Time: 3 H |
1) For the circuit shown in Figure (1), (a) find L, 1, [, and I3; (b) repeat (a) if R, is short circuited:
(¢) repeat (a) if R, is open circuited.

: (15 Marks )
T4
Is l R
AV W
200 0Q [ 20Q 5Q
100V I
| L
] >
Figure (1)
2) For the circuit shown in Figure (2):

(15 Marks)
(a) Write down the loop current equations;
(b) Solve for mesh current.

(¢) Find V; and V,.

AR
2k0 %Ekﬂ _
Vv | 4
AN A
S 4kQ 1 kO
. §3m
{1 el S mALZIV:
" |

Figure (2)

3- a) For the circuit shown in Figure (3), find value of Z, to absorbed maximum power from the
network then evaluate maximum power to Z;.

(25 Marks )
I g s H
Iy 60 80
+ 80
50£0" ¥ @
4l
Figure (3)



3- b) For the circuit shown in Figure (4), find the sinusoidal expression of i if

=50sin(314¢+30°) ¥ and i = 10sin(377¢ + 60°) ¥

i
30 20 5 mH

© { 143

Figure (4)
4- a) For the circuit shown in Figure (6), Find: (i) the total number of watts, the total number of VAR, the

total number of VA and input power factor (i) sketch power triangle; (i) what is the parallel
capacitor required to improve circuit power factor to 0.95 lagging?: (iv) find the percentapge
change in supply current.

( 20 Marks)
300 W
250 VAR (L)
+
220.£0° 200 W 300 W
_ 100 VAR (C) 300 VAR (L)
Figure (5)

4 -b) Determine the admittance parameters of the network shown in Figure (6).

402 362

TE.C!

Figure (6)

5) For series resonant circuit of Figure (7), (a) find the circuit capacitor for resonance frequency of 50
kHz and coil resistance for circuit quality factor of 50; (b) the circuit bandwidth: (¢) the minimum

output voltage, cutoff frequencies; (¢) sketch the output voltage versus frequency,

AN -
170 Q R ( 15 Marks )
1
W
V=100V 30 mH<1.4
i C1 T =50
Figure (7)

(With Our Best Wishes)
Dr. Fayza Safan & Dr. Ibrahim Bedir



	الفرقة الاولي كهرباء - فصل دراسي اول-  مواد كهربية والكترونية - 2008-2009
	اولى كهرباء 001
	اولى كهرباء 002
	اولى كهرباء 003
	اولى كهرباء 004
	اولى كهرباء 005
	اولى كهرباء 006
	اولى كهرباء 007
	اولى كهرباء 008
	اولى كهرباء 009
	اولى كهرباء 010

