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TANTA UNIVERSITY JANUARY 2009 -
FACULTY OFENGINEERING TIME ALLOWED -3 HOURS
ELECTRONICS& COMMUNICATIONS DEP. 3 YEAR COMMUNICATION
FINAL EXAMINATION
SUBJECT: WAVE PROPAGATION 11

Attempt all questions:
I- a- (1) Wrile down expressions for the different ficld components in a rectangular wave guide
operaling in the dominant mode. Then, derive an expression for the transmitted power Wy
(2) If the Longitudinal magnetic field component (Hy) in a rectangular wave guide of
dimensions (5 cm x 4 em), filled with a lossy- dielectric material with & =16 and

“r

&, =107 u/m and the walls losses is neglected 15 given by:
Hz(x,p,2,t) =10 " cos (40mx) cos(122x10° ¢ =) Afm
determine : i- The mode of operation ez, f B,V and 7,
11- Write expressions for the other ficld components.
b- If the Longitudinal electric field component (Ez) in an emply rectangular w

ave guide
operating i the TM 1 mode is given by; ¢
Ez (x,y,2,t) = 107 sin(207¢) sin(25m) cos(18:10° ¢ -f3,2) Vim
delermine ;
i- The W.G dimensions - f_ .5, F, 7, and [ at which walls losses is minimum

1ii- Wrile expressions for the other field components

s

a- For an empty cylindrical wave guide operating in the TMg; mode, write down expressions for
the different field components and wave guide parameters.

b- If the Longitudinal electric field component ( Ez)in a cylindrical wave guide with radius 10
¢m and walls are madeof cupper with o = 10° Q™' /m and is Glled with a lossy- dielectric
malerial having £, = 25and o, =100/ m is given by

Ez(r,0,z,0)= 107" ™ J, (5545 ) cos(4axl0° 7 ~ &) Vim
determine ;

i- The mode of operation  ii- f, 1. Jhey e, and e dii- Tat which o is minimum and

evaluate @, as well as the magnitude of £ it z=20m

3-a- (1) For a cubic cavity resonator operating in the TE 5 mode . write down e

xpressions for the
field components in the cavity as well

as the resonance frequency and the quality factor.
(2) i-Calculate the resonance frequency and the quality factor of an air filled cubic cavity

resonator of length 6 cm and walls made of cupper where o =10* 07/ .
11-When the above cavity was re-filled with a lossy diclectric material the new values of
the resonance frequency and the quality factor became 6 GHz and 500 respectively,
evaluate the material parameters ( g and.o, ).

b-For an air filled circular eavit
mode:

(1) Write down an expression for the resonance [requency.

{2) 1- If the quality factor and the resonance frequency of the above cavity is 3000 and
6 GHz respectively, caleulate the length d of the cavity,

ii-If the above cavity is filled with a lossless dielectric material with ¢ = 3p
calculate the new values of the resonance frequency and quality factor.

¥ resonator with radius 6 cm, and operating in the TEy,
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4- a- For the micro-strip lines:-
(1) Discuss briefly its main applications
(2) Show with sketches the evolution of the strip and micro-strip lines.
(3)Show with sketches the geometry of the micro-strip line indicating the
distribution of both E and H felds.
(4) Discuss briefly the losses in the micro-strip line
(5) Make a comparison between the micro-strip line and the other popular
lransmission lines.
(6) Calculate the characteristic impedance Z 3 of the microstrip line having
the Following parameters :
g, = 7.04,h =6miles,t = 2 5milesand w =10 milex b
b- For the optical fiber ; =
(1) Draw the simplified block diagram of the optical fiber (ransmission system.
{2) Draw the single [iber structure indicating the characters and functions of each
clement, =
{(3) Write down what do you know about the basic optical lows and definitions.
(4) If the light is traveling in glass with refractive index of 1.5 towards a glass-to-
air interface with an incident angle of 30" | evaluate the reflection and refraction
angles as well as the required incident angle to ensure total reflection
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Tanta University 3" Year -
Facufty of Engineering Opicelectironics
Dept. of Electrical Communications Eng. Time Allowed: 3 Hours

Answer the following gquestions:

1- (a) Describe with sketches the optical fiber aftenuation as a function of the
wavelength?
(b) Describe the critical angle and total internal reﬂec.uﬂn at a glass-air
interface?
(c) Compare between the different modes in the optical fiber?

®

2- (a) Describe with sketches the different types of graded-index fiber?
(b) Describe the method of outside vapor-phase oxidation?
(¢) Discuss the attennation and losses in the optical fiber?

3~ (a) What is meant by direct and indirect band gaps?
(b) Define the optical and carrier confinement and draw a schematic
diagram for the surface emitting LED ?
" {¢) Find the composite materials ratios for a LED structure to have a light
of 850 nm wavelength?

4- (a) Describe with sketches the transition processes involved in the laser
action?
(b) For*a LED to have 1350 nm wavelength, find the composite ratios of
the InGaAsP structure?
(¢) Draw the Fabry-Perot resonator cavity for a laser diode?

S (?;} Describe with sketches the distributed-feedback laser diode?
. {b) Prove that the condition to just reach the lasing action is

i 1
g =0 =« I ( ) -
| gn = % = TP IR R,
(¢} Describe the three fundamental structures for confining the optical

waves in the lateral direction?
(d) Describe with curves the temperature effects on the laser diode
operaxmn‘?‘

With Dest Wishes
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Tanta Untversity Digital Electronics inn C.Systems.
Faculty of Engineering 3 Year, TIME: 3 Hr.
Dept. of Elect. & Commut. Date: 25/1/2009

Answer the following questions:
Q1. i- Design a circuit for 6 bit even parity generator. Using a parity checker circuit,
show how these bits and the generated parity are checked.
ii-What design changes are required to modify the systeni to handle odd parity 7

(2. Using the suitable logic gates, draw a circuit diagram for:
i. MUX (8x1) ii. 2-to-4 line decoder circuit
jii. DEMUX (1x 8). Hence, write the required truth table for each.

Q3. Using minimum no. of the following ICs:
7490 (Decade counter) _7492 (Divide by 12 counter) — T493F ¢4 bit binary counter) — 74192 (Decade
counter) and any combinational logic gates needed.

Draw a circuit diagram to count minutes in a digital clock, and hence, explain how
to modify it to count the days of the month as numbers.

04. i- Design the circuit diagrams for a 4 hit shift register, for parallel in serial out
with asynchronous foad.
ii- Repeat Your d esign for synchronous Ioad.

Q5. a) Write short notes on the following: R ﬂ_____-l
i. Tristate devices s it |
ii. Static &dynamic RAMS. | 2114 pusjatex
b) Design a 4K x 8§ memory using 2114 RAM E—:_| 1K x 4
chips shown. Specify any additional TCs o5 _I |
needed. Alfso determine the range of | |

addresses for each chip.

(6. a) Sketch the block diagram of a 6 bit DAC using R-2R resistor network.
b) If the accuracy of this DAC is %3 LSB, and its references voltage 12 volt.
e What is the o/p range that can expected, if the digital inputs is 111111
e Calculate its resolution. Suggest how to improve it.
Q7. a) Sketch the block diagram of the following:
e Successive approximation A/D converter and hence write its advantages
over linear type.
e An 3 bit flash A/D converter, and state its limitations
b) A 12 bit dual-slope ADC utilizes a 1 MHz clock and has | ¥ I| =]10V. lts
analog input voltage is in the range from 0 to 10V. The fixed interval T, s the
time taken for the counter to count the full 2™ counts. What is the time
required to convert an input voltage equal to full scale value (i.e. Va =10V)?
If the peak voltage reached at the output of integrator is 10V, what is the
integrator time constant? If through aging, R increases by 2% and &
decreases by 1%. What does Veax hecome? Does the conversion accuracy
change?

:.—:::::_—.::::::_—,.‘::ij::::.—_*{;ﬂ.Dd Luck ,Pr{}f‘ M. Masr B e e
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Engincering Mathematics (4)

I Tanta University 1
Fuacully of Engineering Code : PMESITS
Physics & Muthemiatics Dept. Date : 22/1/2009

| Third Year Electrical Power Total Mark : 70

Final First Yerm Exam Thme Allowed: 3 Hours

Answer the following questions:

11] | (a) A certain item is manufactured by three factories, say A, Band C. Itis known that A tums
out twice as many items as B, and that B and C turn out the same number of items (during a
specific production period). It is known that 8% of the items produced by A and B are

| defective, while 4% of those manufactured by C are defective, one item is chosen at random:
£ |1i)Whatis the probability that the chosen item is defective?

Z | ii) If the chosen itern was defective, what 1s the probability that it come from factory £7
(b) Three cards are drawn without replacement from a deck of 52 playing cards, what 1s the

probability that they are all aces?
(¢) The mean and vatiance of binomial distribution are 4 and 3 respectively, find Pfx = I},

[2] | (a) Use the moment generating function to obtain the mean and variance of the random
variable X whose density function is given by:

1 1 <
f)=> e P
,;E (b) 1f X is a random variable its density funcfion is given by
o kv(l—x), D=x=1
J(x)= Jl .
0, otherwise
1) Find the value of &.
i) Find the cumulative distribution function=
ii1) Find Plxr<0.2}
(c) Derive a formula for the mean, variance and moment generating function for the Poisson
distribution. B
(3] | (@) IfX~ N (g, ¢ °), such that P (u-ko Sx S pwko) = 0.823; find the value of k.

| (b) The probability that a student pilot passes the written test for a private pilot license 1s 0.7,

i, |findthe probability that the student will pass the test on the third try.

|-

E (c) The grads of a class of 9 students on a midterm examination (X) and on the final

examination { ¥) are as follows:

Midterm () | 77 | 50 | 71 72 [ 81 | 94 | 9 | 99 | 67
Final () | 82 | 66 78 34 47 | 85 | 99 99 | 68

1) Compute the correlation coefficient.
11) Find the linear prediction equation.
ii1) Estimate the final examination grade pf student who received a grade of 85 on the

midterm examination.




1 (4] (aﬁln_mcﬁ'ﬁ;'s pmdu-;;i—n-gaeta E&Eﬁm cylindric?in shape , a sample of pieces is
'] taken and the diameters are 1.01,0.97,1.03, 1.04, 099,098,099, 1.01, 1.03 centimeters, find
| a 95% confidence aterval for the mean diameter of pieces from this machine.

5

] (by All boxes ola certain type of coffec :ndicate that they contains 21 grams of coffee, a |.
government agency receives many consumer complaints that the boxes contain less than 21 |
grams. To check the consumer complaints at the 5% level of significance, the government |
| agency buys a sample of 100 boxes of this coffee and finds that the sample mean 15205 |
| grams with a standard deviation of 2 grams. Should the govemment agency order the seller to |

| put more coffee into 1ts boxes?

. |
| ln (c) 1f we have a finite population of five observations 3,5, 7.9, 11, find the samplhing |
' | distribution of the mean if we draw a random sample of size 3, o

18 Marks
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Tanta University Date: 20/1/2009

Faculty of Engineering Time allowed: 180 Min.

Dept. of Electronics & Communication Eng Fall Mark: 83 Mark

Subject: Neural Networks-( 1) g5 i (37 year) Final Term Exam (First Semester)
Answer Only Five Questions (el g (of i) dals 4dipats)
The First Question

(a) Biological neurons have a cell body, axous, dendrites and $ynapses.

1. Draw a diagram and label these lerms on it.
2. Diraw the Mathematical equivalent and labe] it

{h What arc the properties of Artificial neura) networks.

{c) A Fully conpected feed forward network has 10 source nodes .2 hidden layers, one with 4
neurons and the other with 3 neurons and single output neurs construct an architectural
graph of this network and specify labels for inputs, weights and outpul.

The Second Question

{a)} The human brain has 10" neurons, whereas a large computational model may have only
10,000, Give reasons why the difference in number may mattet, and reasons why 1t may
nat.

(b} What is the difference beoween supervised and unsupervised learning in neural networks.

(c) Derive expressions for the weights and ihreshold of a Perceptron that computes the lngical
function NOR.

The Third Question

(a) What is the difference between Lincarly Scparable Pattems and Non-Linearly Separable
Patterns.

{b) Single layer Perceplrons are limited in the class of input-output mappings they can perform.
Tdentify that class, and give one simple example of a problem within that class, and one
simple example from putside that class.

(¢} Let us consider pattern classes C1 and C2. where C1: 1(0.2), (0.1)} and CZ: (1.0, (L1
Determing and obtain a decision surface based on perceptron learning. The 2-D graph for
{he above data is shown n Fig. 1.

H
RS0
}\IU:\I| WY I
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Fig. |, Perceptron Structure.
The Fourth Question
(a) Explain what the following equation, and each symbol n it, represents:
i : i F F T
£ - {dy) = w Rw —2p'w

(b} Show thatl the minimum value of the mean squared error can be written as

1
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Enin = W) - Ppw

{¢) Write down the equation for the output of a McCulloch-Pitts neuron m enms of its two
inputs, its connection weights and its threshold. Derive expressions for the weights and
thresholds of a McCulloch-Pitts neuron that can compule the following input-output

MApPITES:
ind in2  out
0 (1 |
i} 1 1
1 0 I
1 1 0
State in words what values the weights and thresholds can take, and provide an
‘ example of particular values.
The Fifth Question
i (a) Compare between Adaline and Maudaline.
i (by Griven examples, (x5 di) (%2 dodoeny (e, di), of sOmE processing function that associates
inpul VECIors. X with the desired output vahses, dy. Derive an expression for the hest
| weight vector, w* (optimuim weight vector) using LMS, for an ALC that performs this
' mapping.
‘ (¢} Suppose the use of the MRI algorithm to train a MADATLNE to solve the XOR problem as
shown in Fig. 2. The trsning patterns are:
| oy Az {
I } g
1 ~-3 1
| 1 1
~1 -1 -~

Phe initial weights and biases are selected as shown brelow

Waeights into Z, Weights Into Z, Welghts Into ¥
Ky W by Wi Wo b Y ) by
o2 A £ F «f8 Ly 5 3

The learning rate is (1.5,

1- Show the computations for the first weight updates.
2. Show thal the network soives XOR problem.
3. Draw the decision boundaries for hidden layer constructed by the network.




Fig. 2. MADALINE with two hidden ADALINES and one output ADALINE.

With my best wishes
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