Tanta University Electronic Testing & Measurement.
Faculty of Engineering 4* Year, TIME: 3 Hr.
Dept. of Elect. & Commun. Date: Jan.,25", 2010

Answer the following guestions:

1) Set up an experiment for generating the PWM, using the block

diagrams. Hence, draw and discuss the generated and measured

each stage. (15M)

2) Explain how the intelligence signal m(t) can be recovered from
the PPM. (5MD)

3) What is the effect of the sampling pulse width on the output of the
sampling circuit in the sample & hold Module. (12M)

4) Illustrate the aliasing effect, and show how this effect can be

avoided. (5M)

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

5) Construct the circuit diagram of DM system and hence, derive
from it a DM system. (13M)

6) Define the slope overload noise in DM, and hence ,find the step size
A required to prevent this noise for the case of the input signal is :

m(t) = 10 Cos 2n(800)t. (10M)

= Good Luck, Prof. M. Nasr
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Answer ALL Questions ) Meat Answers and boxed Results arc appreciated

(uestion 1
a) Explain the process of velocity modulation n the double cavity klystron amplifier and denve a.
expression for the optimum distance between the two cavities (buncher and catcher) .

b) A two identical cavity klystron amplifier has the following parameters:
beam vollage ¥, =1000V, beam current [, =25maA, R, = 40 k), frequency f =3 GHz, gap
spacing in either cavity d =1 mm , spacing between centers of cavities L = 4 cm and effective shunt
impedance, excluding beam loading R, = 30k€ . Determine:
1) input gap voltage to give maximum voltage V.

i) the voltage gain . neglecting the beam loading of output cavity.

iii) the efficiency of the amplifier, neglecting the beam loading

iv) the beam loading conductance G, and verify ils negligence in the preceding calculations.
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(uestion 2
{a) Derive an expression for the electronic admittance of the reflex klystron.
(b) A reflex klystron oscillator operates under the following conditions.

V. =600V,R, =15kQ, f, =9GHz ,L =1mm, (¢/m)=1.759x10" [MKS system]

The tube is oscillating at 7, at the peak n=2 mode. Assume that the beam loading, cavity losses and
{ransit time through the gap can be neglected.
1)Find the value of the repeller voltage F, .
{i)Find the direct current necessary to give a microwave gap voltage of 200 V.
{ii)What is the electranic efficiency under this condition?
Question 3
a) Derive an expression for the circuit equation ina TWT amplifier.
b) Starting from the propagation constant of growing wave, derive expression for the power gain 4, of
TW'L amphifier.
¢) A traveling wave tube operates under the following parameters:
Beam voltage ¥, = 2kV, Beam current/, = 4mA , characteristic impedance of the helix z, =200,
circuit length N = 50 and frequency [ = 8GI1z. Determine:
i} gain parameter C.
it} output power gain 4 in dB.
iii) all four propagation constants.

a) Derive an expression for the equivalent negative conductance of the tunnel diode circwt.

b} The tunnel diode equivalent cireuit parameters are: series resistance R, =40, junction capacilance
¢ =1pF, and negative resistance R, =-70Q. The diode is placed in a cavity to operale as an
amplifier at center frequency 3GHz. The total cavity capacitance is 2.5pF with load and source
resistances R, = R, = 50€2. Find the following

i) the cquivalent shunt negative conductance of the diode at that frequency.
i) the amplifier power gain it} the amphificr bandwidth.
iv) the frequency at which the equivalent conductance ol the diode vanishes

P.T.O



Question 5
(a) Derive expressions for the input power F, and load power P, for the microwave amplifier which has

scattering parameters S, 8,,,5,,,and i
(b) Write down the different definitions of the two port power gains.

(¢} An Amplifier is characterized by the following S-parameters:
S, =0.782-65". 8, =0.112-21°, 83 =22778° and §
amplifier is connected to a voltage source with V, =4V 20", and impedance Z; =650, The output js

utilized to drive an antenna that has an impedance of Z, =85Q). Assuming that the S-parameters of
= 73€) characteristic impedance, find the following

2 =0.9£-29" The input side of the

the amplifier are measured with relerence 1o a Z,

quantilies:
(1) matched transducer gain G, , unilatetal transducer gain Gy, and available power gain.

i) power delivered to the load P, and the maximum powcer available from the source P
p £ p ey

You may use the following relations:

o , 1—|S1,|} =k +|,5.I1 i
Stability gain factor: & = = , . Delta factor: A= 5, S.. =828,
2|JS‘1231|I ik 2
12 12 2 2
) 1=y 1-|T, -] oAb
Transducer power gain G, =- L-i—ié‘ﬂf-#"l— = | = T| _i|) el :
|] o 1—1.-?1]".‘.' |l i S::l— el |I S| |l_x il L e r.-',
= . . 1_|r.~.' ; L g2 |
Available power gain ........ G, =— o L p :
[1-5,T] ‘1 =8

DEST OF LUCK FOR. ALL,
e Mofamed AbdelRafman
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Electronics end Elgetrical Comm. Dept,
T%Iarﬁi 85 Marks

Elective Course (3): Information géﬁuxﬁty Course Cod: EEC4126 Vear: 4™

Date: Jan, 30™ 2010 (First Term} Allowed Time: 3 hrs No. of Pages: (2)
Answer the following Questions:

Question.1 (18 Marks)
a) Decrypt the following cipher if it was encrypted using Ceaser Cipher; "GOODLUCK".
(4 Marks)
b) Encrypt the word: RENAISSANCE using = cipher that replaces each character with position a
(A has a=0, B has a=1, ... etc.) by another character with position ffe)=(a+k;))mod n. (=26 and
K; is equal to O for the 1% character, 17 for the 2" and 19 for the 3™ and then K, is repeated

(,17,19,0,17,19,...ete). What is the type of this cixher? (5 Marks)
¢} Draw only the block diagram of one round encryption and decryption in DES algorithim.
{4 Marks)

d) Compute the bits number 1, 16, 33, and 48 at the output of the first round of the DES
decryption, assumin'g that the cipher text is composed of all ones and the external key is
composed of all zeros, and that all the S-boxes are 6-by-4 that takes the middle 4 bits from the
6- bit input. (5 Marks)

Question.2 (18 Marks)

a) 1n a public key system, Alice has the keys (n=77, e=11, d= L4, Bob has (n=77, =7, d= 43).
Alice wants to send the word "HOPE" to Bob; it will digitally sig: the message then encrypt it.
Each single character will be a block and she will use the electrosie code book (ECB) mode.
Obtain the whole transmitted message and show using omnly the lest character how Bob will

O EE S s e e o R ER RS e e S S e

recover the original word. (10 Marks)
b) State an application for Diffie-Hillman algorithm. (3 Marks)
¢) Using diagrams, explain the man in the middle atiack problem in Diffie-Fillman algorithm and

how it can be avoided. (5 Marks)

e e T P o wm wman f i T
- = T mommomm o s e wm mm o e

Question.3 (16 Marks)
a) Define Kerberos servers. Using diagrams, explain what happens when a user want to access an

FTP server. Define all terms and symbols used. (6 Marks)
b) What is meant by a challenge response? Which do you think is better, using the challenge
response or using the passwords? Why? (5 Marks)

¢). What are the security services the challenge response can provide? Explain (using diagramsy.

H------__——-.q..-qu-.,.----———.-u-o--..-.-.—..p_---—.—.-_-.-..----_...-_..-_.____.
e T IS —

Cuestion.4 (18 Marks)
a) In AH protocol, how we can distinguish the transport mode from the tunnel mode by observing
the header contents? Explain your answer. Can this method be applied to the ESP protocal?

(5 Marks)
b) What is meant by security parameters? Explain briefly how they are established for the three
protocols: IPSec, SSL., and PGP, (8 Marks?
P.T.C Page 1/2
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Electronics and Electrical Comm. Dept.
Total Marks: 85 Marks

¢) In PGP protocol, Amr, the recipient, needs to trust the public key beforé he can deal with it.
According to the following table, which public keys can Amr fully trust? Justify your answer by

explaining cach case, (5 Marks)
J_Pub] ic Key I Key Owner ,| Trust Level | This owner issues certificates for .
I K Ahmed N Full . Mona B
K Mohamed Partial | Adel |
K Adel . None ___Abmed - Mona
Ky Mona Full Salwa
A Salwa i Partial | Adel-Mohamed

—-ll-——q--—n-—-—-u--q.-—-n.-l—---—-—-'-——--—-q.-—-—---—dq-- -

Question.5 (15 Marks)
a) "A VPN creates a network that is private but virtual. It is physically public”, Explain, vsing

TN Tl e s e A

diagrams, what does this statement mean and the benefits of VPN, (5 Marks)

" b) What is a firewall? What are its two types? What is the main difference between them?
(6 Marks)
¢) A router contains the fr:rllowi_ng filtering table information, what do they mean? (4 Marks)
L Interface Source [P Source port | Destination TP f Destination p‘of‘i—_!
L I (Internet) + | + s " 23 _g
| 2 (Intemal Network) | 194.78.20.8 * | X 80

== Good LH‘C&, Pf'of: M. Nayy == i ) -

Page 2/2



\.. r %55 . oS . -.__"-._‘ \\ <. _—
§ s Ly __'\-.. W iz’ 'Y\_: Y £

Department: Computers and Auto. Contral Engineering ' v Faculty of

Total Marks: 70 Marks ¢ Engineering
Course Title; (Slaadl 5 31y 1) Lawaddll EAS gl e Course Code: CCE2152 Year: 47 (Communications)
Date: Jan 30" 2010 (First term) Allowed time; 3 Ius No, of Pages: (2)

Remarks: (Attempt ALL the following problems and assume any missing data)

—

‘ Problem number (1) [18 Marks]

' a) For a single non-linear adaptive Perceptron, derive the gradient-descent training algorithm
that can be used for the general function approximation problem. Suggest a suitable
i nonlinear activation function. What condition must this activation function hold?

[10 Marks]

I} Draw a sketch of a Biological Neuron showing its main parts,
' IT) Hence, draw the carresponding labelled artificial McCulloch-Pitts model.
II) What do the following terms mean? (Please give short notes about their functions). ‘

i 1. Dendrites, ii. Soma,
1. Action potential, 1V, Synaptic junction, !

| [5 Marks]

global minimum.
I[ I) Discuss this statement.

¢) For some systems, the Mean Squared Error (MSE) has many local minima but only one '
II) When does this case happen? Explain with the aid of graphs. [3 Marks]

Problem number (2) [16 Marks]

I) Derive the algorithm to find the wei ghts vector for a linear Artificial Neural Network
" (ANN) that minimizes the Mean-Squared-Errors (MSE) when the inputs and output ‘

|

| 5 |
|

|

vectors (measurements) are available, [7 Marks]
II) What condition must hold for this to be a valid solution? [1 Marks] !
b)
i I) Is it possible to model the logical Exclusive-OR function of two inputs with only one l
Perceptron? Why? |2 Marks]

i IT) Depending on your answer, design a two-input XOR function, [6 Marks] !




Problem number (3) [18 Marks] |

a) A system output was collected using a noisy sensor that adds a noise to the tre output
according to the Runction k= Y+0.1-1)'; 20, where A, ¥, and 7 are the sensor output,
system true output, and the lime, respectively, However, it is assumed that the system
output has to follow the relation y==5e 50 Ttis required to model the system by
approximating its output to be linear in the region 0 </=4, If only the first five (5) samples,
with 1 Hz sampling frequency, are available, find the system model using your knowledge
about the ANN. [8 Marks]

b) Design an ANN to model the logical AND function of two inputs. [S Marks]

¢) According to vour answer in part (b), design an electronic circuit to implement the AND
function by finding the values of the resistors if the amplitude of the power supply voltage,
Us, i3 6 volts. [5 Marks]

Problem number (4) [18 Marks]

a) Draw and label a multi-layer Perceptron with a single hidden layer and a single output unit,
Then, only write down (without proof) the training algorithm for both output and hidden
layers, [2 Marks]

b) Verify that the derivative of the sigmondal function of an input, u, and an output, v, can he
expressed in terms of its own output thus: ? =w¥l-y). [2 Marks]

U
¢) A three-input single-output system is governed by the equation z = ¢ X, + bx, + ¢x, , where

X1, &3, and x; are the inputs; g, b, and ¢ are constant coeflicients; and z is the model output,

Train to find the instrument mode] using steepest descent algorithm with learning rate of

[0 1 27

0.6, and the samples to the inputs, the output, and the initial weights are ‘{] 1 2
101 2|

T T
2 1 3],and[2 1 -2] , respectively,
. Train the ANN using:
I) Batch-training algorithm (Calculate for only two epochs), [7 Marks]
) Online-training algorithm (Calculate for only one epoch), [7 Marks]

~~(With Best Wishes)-—

‘ Course Examination Committee

‘ . Ahmed Nasgef

| Page: 2/2 ]




Department : Electronics & Communications

Tanta University Total Marky : Marks Faculty of Engineering
Course Title : Antennas Desi n Cowse Code : EEC4104 Year : 4ih
| Date : February 17 (Academic Year 2009/2010 First Term) Allowed time: 3 hrs Na: ol pages 1 () |

Attempt all questions:

Question (1) {25 Marks)
a- Write down short notes ahout:
i- The main types of antennas. i- Advantages ol planar arrays over linear atrays.

lii- Objectives achieved by the antenna arrays,
b- For the linear uniform broadside array consisting of N elements -
i- Wrile down an expression for the array factlor.
ii- Derive the needed condition to avoid {he presence of grating lohes.
iii- Evaluate its peak-side lobe to main lobe ratio.
iv-Hstimate the array directivity and beam width considering isotropic elements .
¢- Design a linear uniform broadside array such that no grating lobes exist in the resultant
pattern and the peak-side lobe to main lobe ratio is less than 0.24 with minimum number of
elements and maximum spacing. Plot the corresponding wray factor and approximately
estimate the beam width. I the array is along the X-axis and the elements are short dipoles
oniented to Z- direction. Plot the resuliant pattern m the X-Y, X-7 and Y-7 planes and
estimate the array gain in each plane, ) _ i
Question (2) (20 Marks)
a- Write down an expression for the array factor of the non-uniform linear array with
syimmetric feeding in the case of odd number of elements.
b- For a 7 elements Binomial end fire array consisting of short dipales placed on Y-axis that
ortented towards the Z-direction and separated by A/2 spacing;
- Estimate the clements relative feeding coclficients
i- Plot the array factor as well as the total field pattern in the Z-X and ¥-X planes.

i
i

¢- For a 6 elements Teheby-Chave endfire array consisting ol short dipoles placed on Z-axis
that oriented towards the Z-direction and separated by A/2 spacing, plot the total ficld patiermn
in the Z-X and Y-X plancs.

d- For a 8x6 elements (shor dipoles oriented to Y-direction ) planar array placed in the x-y
plane with d, =d = A/2and having the main lobe oriented towards (&, =0" and g, =60")
Plot the array factor as well as the total [ield pattern in the 7-X, 7-Y and v_X plancs, then
estimate the array gain in the x-v plane,

Question (3) (20 Marks)

a- Wrile down an expression {or the array factor'of a circular array placed in the X-V plane,,
then, Estimate the 8 elements phases( cz, } required 1o orient the main lobe to
(6,=0" and ¢, =90°) ilthe radius of the array is 3 .

b= Sketch the principal patter for a uniform feedin g 8 elements broadside circular array

with a radius of 44 in the x-y plane where the elements are short dipoles oriented towards
A-axis.

PT.G Page 1/2



b- The shown arrangement represents a broadside array that consists of 4 upj formly illuminated
circular apertures each with radius 1.57 and the E- 1 eld is in Y- direction:
I~ Estimate the gain and the 3-dB beam width of each element.
ii- Find and sketch the total field pattern in both E and planes.

Question (4) (20 Marks)

a- For the micro strip antenna:
i- Describe the structure, properties and applicatioms.
1i-Write down a general expression for the far field pattern, gam and radiation conductance
assuming thin substrate,
iii- Evaluate the above parameters for a strip width of w/j= 0.1 and w/d= 10,

b- For the helical antenna -

i- Describe the structure, properties and applications of helica) antennas

ii- Investigate the differences between the axial and normal modes of operation,

tii-For the axial mode of operation write expression for the radiated pattern as well as the
values of the optimum parameters,

iv- Design a § turns helical antenna operating at 1.5 GHz in the axial mode with circylar
polarization, Determine the circum ference, the spacing, the axial ratio and pitch angle for
near optimum design. Then calculate the input impedance, half-power beam width,
directivity and VSWR if the antenna is conneeted to a 75- ohm coaxial line,

€- Determine and sketch the patterns of a vertically and horizontally polarized short dipoles
placed at a height of 2 ). above ground.

"wsal @l payg o R GO
Dy, Abdel-Fattah A Abu-Hashem
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Attempt all questions:

Question (1) (25 Marks)

a- Write down short notes about:
i- The main types of antennas. - Advantages of planar arrays over lineay Arrays.

ini- Objectives achieved by the antenna arravs.
b- For the linear uniform broadside array consisting of N elements -
i~ Write down an cxpression for the array factor,
Ii- Derive the needed contdition to avoid the presence of grating lohes.
ifi- Evaluate iis peak-side lobe to main lobe ratio.
iv-Estimate the array directivily and heam width consi dering sotropic clements |
¢- Design a linear unifory broadside array guch that no grating lobes exist in the resulian
patlern and the peak-side lobe to main lobe ratio is less Lthan 0.24 wih mmimum number of
clements and maximurn spacing. Plol the corresponding array factor and approximately
estimate the beam width. Ir the array is along the X-axis and the elements are shor di poles
oriented to Z- direction. Plot the resultant pattern in the X-Y, X-Z and Y-7 planes and
___ cstimate the Array gain in each plane, -
Question (2) (20 Marks)
a- Wrile down an expression for the array factor of the non-uniform lineay array with
symmetric feeding in the case of odd number of elements.
b-For a 7 elemenis Binomial end fire array comsisting of short dipoles placed on v -axis that
ortented towards the Z-direction and separated by 4/2 spacin g
i- Bstimate the clements refative feeding coefficients
ii- Plot the array factor ag well as the total field pattern in the Z-X and y.¥ plangs.

¢- For a 6 elements Teheby-Chave endfire Array consisting of shopt dipoles placed on Z-axis
that oriented towards the Z-direction and separated by W/2 spacin £, plot the total field pattern
inthe Z-X and y-x planes,

t- For a 8x6 elements (short dipoles oriented to Y-direction ) planar array placed in the x.y
plane with o =d,=A/2and having the main lobe oriented towards (& =0" gud i, =60")
Plot the array factor as well as the total fielg pattern in the 7Z-X, Z-Y and Y-X planes, then
: cstimate the array gam in the x-y planc,

Question (3) (20 Marks)

a- Write down an expression for the array factor of a cirenlar array placed in the X-y plane..
then, Estimate the § elements phases{ e, ) required to orient the main labe 1o
(6 =0% and @, =90%) ifthe radius of the Array s 37,

h- Sketch the principal pattern for g umform fecding 8 clements broadside circular array

with a radius of 43, in the X-¥ plane where the elements are short dipoles oriented towards
Z-axis,

E.T.O Page 152



I- Estimate the gain and #f

1i- Find and sketch the total

Question (4)

1¢ 3-dB beam width of ecach element.
field pattern in both E and planes,

(20 Marks)
a- For the micro strip antenna:
I- Describe the structure, properties and applications.

1i-Write down a general expression for the 1

assuming thin substrate,

1ii- Evaluate the above parameters for

b- For the helical antennyg
i- Describe the structure

ii- Investigate the differences between the axi
1i-For the axial mode of operation

values of the optimum parameters
1v- Design a & turns helical ant

polarization. Determine the
near optimum design. The
directivity and VSWR if the

€- Determine and sketch the patterns of

placed at a height of 2 A above

ar field pattern, gain and radiation conductance

astrip width of w/A= 0.1 and w/i= 10,

enna operating at 1.5 GHz in the axial mode with circular
circumference, the spacing, the axial ratio and pitch angle for

n caleulate the input impedance, half-power heam width,
antenna is connected to a 75- ohm coaxial line.

a vertically and horizontally polarized

short dipoles
ground.

"gaal @l sy @ @l asil oy
Dr. Abdel-Fattah 4. 4 bu-Hashem
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Course Title : Wave Propagation and Antennas 2 Course Code : EEC412 Year : 4th
Date ; February 1 (Academic Year 2009/2010 First Term) Allowed time: 3hrs  No- of pages : (2)
_,_-—-_________._,_.____——-—_.___________—_____.

Atterpt all questions:
Quﬂﬂiﬂu (1) (25 Mﬂrks}
a- Write down short notes about;
i- The main tvpes of antennas, ii- Advantages of planar arrays gyer linear arrays,
iii- Objectives achieved by the antenna arrays.
b- For the linear uniform H.WWEF array consisting of N elements 2
i- Write down an expression for the airay factor.
ii- Derive the needed condition to avoid the presence of grating lobeg,
ifi- Evaluate itg peak-side lobe 1o main lobe ratio.
iv-Estimate the array ditectivity and beam width considering isotropic elements :
¢- Design a linear uniform H SW.W.E.F array such that no grating lobes exist ip the resultant

estimate the beam width. If the array is along the X-axis and the éIements are short dipoleé
oriented to 7- direction. Plot the resultant patiern in the XY, X-Z and v.7 planes and

__csiimate the array 2ain in each plane. S
Question (2) (25 Marks)

a- Write down an expression for the array factor of the non-uniform linear array with
symmetric feeding in the case of odd number of elements.
b- For a 9 elements Binomial end fire array consisting of short dipoles placed op Y-axis that
oriented towards the Z-direction and separated by A/2 spacing:;
- Estimate the clements relative feeding coelficients
ii- Piot the array factor as well as the tota] field pattern in the Z-X and Y-X planes.

¢- For a 7 elements Tcheby-Chave broad side array consisting of short dipoles plaf:-ed on Z-

axis that oriented towards the Z-direction angd separated by 3/2 spacing, plot the tota] field
paticrm in the Z-X and Y.X planes.

d- For a 8x6 elements (short dipoles oriented to Y-direction ) planar array placed in the x-y
Plane with d,=d = 1/2 ang having the main lobe oriented towards (9 =0° gug g, =60")

Plot the array factor as well as the total field pattern in the Z-X, 7.y and Y-X planes, then
estimate the array gain in the x-y plane,

(2) Sketch the principal pattem for a uniform feeding 8 elements broadside circular array

with a radius of 47, in the x-y planc where the elements are short dipoles oriented towards
Z-axis,
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b- The shown arrangement represents a broadside array that consists of 4 uniformly illuminated
circular apertures each with radius 23 and the E- field is in Y- direction:
i~ Estimate the gain and the 3-dB beam width of each element.
ii- Find and sketch the total field pattern in both E and H planes.

& Y

Ao

Question (4) : (20 Marks)

a- For the micro strip antenna:
1- Describe the structure, properties and applications.
1i-Write down 2 general expression for the far field pattern, gain and radiation conductance
assuming thin substrate.
iii- Evaluate the above parameters for a strip width of w/A= 0.1 and wih= 10.

b- For the helical antenna :

i~ Describe the structure, properties and applications of helical antennas

i- Investigate the differences between the axial and normal modes of operation.

iii-For the axial mode of operation write expression for the radiated paltern as well as the
values of the optimum parameters.

iv- Design a 8 turns helical antenna operating at 1.5 GHz in the axial mode with circular
polarization. Determine the circumference, the spacing, the axial ratio and pitch angle for
near optimum design. Then caleulate the input impedance, half-power beam width,
directivity and VSWR if the antenna is connected to a 75- ohm coaxial line.

¢~ Determine and sketch the pattern of a vertically polarized radar anterma placed at a height
of 1.5 & above ground considering the antenna to have a side lobe free pencil beam
pattern of 2° beam width and directed to 30° w.r.t ground.

Fasal ol gy g oyma ol g sml s "
Dy, Abdel-Fattah A. Abu-Hashem
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| Date : February 1 (Academic Year 2009/2010 Fisst Term) Allowed time: 3hrs  No: of pages : (2) |

Attempt all questions:
Question (1) {25 Marks)

a- Write down short notes about:

i- The main types of antennas. - Advantages of planar arrays over linear arrays.
iii- Objectives achieved by the antenna arrays.

b- For the linear uniform H .W.W.E.F array consisting of N elements -
i- Write down an expression for the array factor.
ii- Derive the needed condition to avoid the presence of grating lobes,
iii- Evaluate its peak-side lobe to main lobe ratio.
iv-Estimate the array directivity and beam width considering isotropic elements |

¢- Design a linear uniform H .W.W.E.F array such that no grating lobes exist in the resultant
pattern and the peak-side lobe to main lobe ratio is less than - 8.73 dB with minimum number
of elements and maximum spacing. Plot the cotresponding array factor and approximately
estimate the beam width. If the array is along the X-axis and the elements are short dipoles
oriented to Z- direction. Plot the resultant pattern in the X-Y, X-Z and V.7 planes and
estimate the array gain in each plane, B

Cuestion (2) (25 Marks)
a- Write down an expression for the array factor of the non-uniform linear array with
symmetric feeding in the case of odd number of elements.
b- For a 9 elements Binomial end fire array consisting of short dipoles placed on Y-axis that
oriented towards the Z-direction and separated by A/2 spacing;

i- Estimate the elements relative feeding coefficients
ii- Plot the array factor as well as the tota] field pattern in the Z-X and Y.X planes.

¢- For a 7 elements Teheby-Chave broad side array consisting of short dipoles placed on 7-
axis that oriented towards the Z-direction and separated by A/2 spacing, plot the total field
pattern in the Z-X and Y-X planes.

d- For a 8x6 elements (short dipoles oriented fo Y-direction ) planar array placed in the x-y
plane with d, =d = A/2and having the main lobe oriented towards (8, =0° gng gy =60")

Plot the array factor as well as the tota] field pattern in the Z-X, Z-Y and Y-X planes, then
estimate the array gain in the X-y plane,

Question (3) {20 Marks)

a- (1) Write down an expression for the array factor of a circular array placed in the X-y plane.,
then, Estimate the 8 elements phases(a, ) required to orient the main lobe to
(6,=30" and ¢, =60°) ifthe radius of the array is 30, .

(2) Sketch the principal pattern for a uniform feeding 8 elements broadside circular array
with a radius of 4% in the x-y plane where the elements are short dipoles oriented towards
Z-axis.
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b- The shown arrangement represents  broadside array that consists of 4 uniformly illuminated
circular apertures each with radius 2\ and the E- field is in Y- direction:
i- Estimate the gain and the 3-dB beam width of each element.
ii- Find and sketch the total field pattern in both E and H planes.

LY

Question (4) (20 Marks)

a- For the micro strip antenna:
i- Describe the structure, properties and applications.

1i-Write down a gzeneral expression for the far field patlern, gain and radiation conductance
assuming thin substrate.
iii- Evaluate the above parameters for a strip width of w/A= 0.1 and w/A= 10.

b- For the helical antenna : .

i- Describe the structure, properties and applications of helical antennas

il- Investigate the differences between the axial and normal modes of operation.

iii-For the axial mode of operation write expression for the radiated pattern as well as the
values of the optimum parameters.

iv- Design a 8 tums helical antenna operating at 1.5 GHz in the axial mede with circular
polarization. Determine the circumference, the spacing, the axial ratio and pitch angle for
near optimum design. Then calculate the mput impedance, half-power beam width,
directivity and VSWR if the antenna is connected to a 75- ohm coaxial line.

¢~ Determine and sketch the pattern of a vertically polarized radar antenna placed at a height
of 1.5 & above ground considering the antenna to have a side lobe free pencil beam
pattern of 2” beam width and directed to 30% w.r.t ground.

"esal @l pagy omem @l gaal oy
D, Abdel-Fattah A, Abu-Hashem
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Date: Jan 30 2010 (First term) Allowed time: 3 hrs No. of Pages: (2)
Remarks: (Attempt ALL the following problems and assume any missing data) _J

Problem number (1) [18 Marks] ‘

a) Fora single non-linear adaptive Perceptron, derive the gradient-descent training algorithm ‘

that can be used for the general function approximation problem, Suggest a suitable

‘ nonlinear activation function. What condition must this activation function hold?

[10 Marks]

I) Draw a sketch of a Biological Neuron showing its main parts,
II)  Hence, draw the corresponding labelled artificial McCulloch-Pitts model.

III) What do the following terms mean? (Please give short notes about their functions).

L. Dendrites, 11, Soma,
iii. Action potential, iv. Synaptic junction,

[5 Marks]

¢) For some systems, the Mean Squared Error (MSE) has many local minima but only one
global minimum.
I} Discuss this statement.

IT) When does this case happen? Explain with the aid of graphs. [3 Marks]

Problem number (2) [16 Marks]

a)

I) Derive the algorithm to find the weights vector for a linear Artificial Neural Network
" (ANN) that minimizes the Mean-Squared-Errors (MSE) when the inputs and output

VECLoTs (measurements) are available. [7 Marks]
IT) What condition must hold for this to be a valid solution? [1 Marks]
b)
I) Is it possible to model the logical Exclusive-OR function of two inputs with only one
Perceptron? Why? [2 Marks]

IT) Depending on your answer, design a two-input XOR function. [6 Marks]




[

Problem number (3)

[18 Marks]

)

b)

a)

b)

A system output was collected using a noisy sensor that adds a noise to the true output
according to the function h=p+0.1(=1); =0, where A, ¥, and 7 are the sensor output,
system true oulput, and the time, respectively. However, it s assumed that the sysiem
Output has to follow the relation y =3¢ =0 It is required to model the system by

approximating its output to be linear in the region 0=¢=4, I only the first five (5) samples,
with 1 Hz sampling frequency, are available, find the system mode] using your knowledge
about the ANN. ' [8 Marks]

Design an ANN 1o model the logical AND function of twao inputs. [5 Marks]

According to your answer in part (b), design an electronic circuit to implement the AND
function by finding the values of the resistors if the amplitude of the power supply voltage,

Us, 15 6 volts. [5 Marks]

Problem number (4) [18 Marks]

Draw and label a multi-layer Perceptron with a single hidden layer and a single output unit,
Then, only write down (without proof) the training algorithm for both output and hidden
layers. [2 Marks]

Verify that the derivative of the sigmoidal function of an input, », and an output, y, can be

expressed in terms of its own output thus: ;—} = 1{1- ). [2 Marks]
U

A three-input single-output system is govemned by the equation z=a x, + bx, +cx, , where

X1, X2, and x3 are the inpuls; @, b, and ¢ are constant coefficients; and z is the model output,

Train fo find the instrument model using steepest descent algorithm with learning rate of

@ 1 )
0.6, and the samples to the inputs, the output, and the initial weights are (0 1 2 |,
0 1 2]
K T :
[Z2 1 3),and[2 1 -2] , respectively,
. Train the ANN using:
I) Batch-training algorithm (Caleulate for only two epochs). [7 Marks]
IT) Online-training algorithm (Caleulate for only one epoch). [7 Marks]

~—(With Best Wishes)—

| Course Examination Committee

Dr. Ahmed Nassef
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Remarks: (Attempt ALL the following problems and assume any missing data)

Problem number (1) [18 Marks]

a) For a single non-linear adaptive Perceptron, derive the gradient-descent training algorithm
that can be used for the general function approximation problem. Suggest a suitable
nonlinear activation function. What condition must this activation function hold?

[10 Marks]

b)
I) Draw a sketch of a Biological Neuron showing its main parts,
II) Hence, draw the corresponding labelled artificial McCulloch-Pitts model.
III) What do the following terms mean? (Please give short notes about their functions).

i.  Dendrites, ii. Soma,
1. Action potential, iv. Synaptic junction,

[5 Marks]

|

¢) For some systems, the Mean Squared Error (MSE) has many local minima but only one
global minimum.

l I) Discuss this statement.

IT) When does this case happen? Explain with the aid of graphs. [3 Marks]

Problem number (2} [16 Marks]
a)
I) Derive the algorithm to find the weights vector for a linear Artificial Neural Network
" (ANN) that minimizes the Mean-Squared-Errors (MSE) when the inputs and output
vectors (measurements) are available. [7 Marks]
IT) What condition must hold for this to be a valid solution? [1 Marks]
b)
I) Is it possible to model the logical Exclusive-OR function of two inputs with only one
Perceptron? Why? [2 Marks]
II) Depending on your answer, design a two-input XOR function. [6 Marks]
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roblem number (3)

.
P [18 Marks] -

) A system output was collected using a noisy sensor that adds a noise to the true output

according to the function =y +0.1(-1)"; =0, where A, ¥, and f are the sensor output, I
system true outpul, and the time, respectivelv. However, it is assumed that the systemn

I output has to follow the relation y = —5¢™*'; t20. It is required to model the system by ‘
approximating its output to be linear in the region 0<s<4. If only the first five (5) samples, !

with 1 Tz sampling frequency, are available, find the systemn model using your knowledge
about the ANN, [8 Marks] l

‘ b) Design an ANN to mode] the logical AND function of two inputs. [5 Marks]

€) According to your answer in part (b), design an electronic circuit to implement the AND
function by finding the values of the resistors if the amplitude of the power supply voltage, |

Us, is 6 volts. [5 Marks]
|' Problem number (4) [18 Marks] 1
a) Draw and label a multi-layer Perceptron with a single hidden layer and a single output unit.

Then, only write down (without preof) the training algorithm for both output and hidden !
layers. [2 Marks]

b) Verify that the derivative of the sigmoidal function of an input, %, and an output, y, can be l

expressed in terms of its own output thus: dﬂ = 3(1 =y}, [2 Marks] |
1

¢) A threc-input single-output system is governed by the equation z =a x, + bx, + cx,, where
X1, ¥2, and x3 are the inputs; a, b, and ¢ are constant coefficients; and z is the model output. II
Train to find the instrument mode! using steepest descent algorithm with leaming rate of
jor ¢ 2" ‘l

0.6, and the samples to the inputs, the output, and the initial weights are |0 1 2 |
0 1 2| !
; T : T )
. [2 1 3],and[2 1 -2], respectively,
. Train the ANN using:
I) Batch-training algorithm (Calculate for only two epochs). [7 Marks]
IT) Online-training algorithm (Caleulate for only one epoch), [7 Marks] .
---(With Best Wishes)— ‘l

Course Examination Commitiee

D, Ahmed Nassef l
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Rct“m:!u, (answer the following questions ... assurne any missing dala. .. answers should he
supperted by sketches)

o PRI ——— T = il g e e
’_.vm_mﬂ e r— . - = T IELD e
|
Problem number (1) ; ~ 25 Marks)
Chooese the correct answer {(write the answer onl v {3 Marks for each point)
F - A power-conditioning unit is needed in the power subsystem for ... ..
a- control of batlery charging b- power regulation  ¢- a&b
2- Solar celis in three-axis stabilized satellites are utilized . that of the spin stabilized
IE a- better than b- less than ¢- other answer
o 3- Lelipses oceur for a GSO satellites ..., a year
a- lhree-times b- two-times - unlimited number of times
| 4- NiH; batteries provide siy enilicant improvement in .
I a- power-to-weight-ratio b- weight-to-power ratio ¢- other answer
5- The power generating and control svslems on the m*nmummhom satellite account for
4 small part o its weight  b- larpe part of its we eight c- negligible part of its weight
Problem number (2) : {25 Marks)
a) I’ What are the advantages ol satellite communications? {5 Marks)
b) ldescribe with sketches the block diagram of FT satallites? {100 Marks)
s r . . - - - . . - . » - -
c) IF Dreduce an expression for the composile carrier-ro-noise power spectral density for FT satellites?
2 ’ (10 Marks)
. Problem number (3) {25 Marks)
a) An 55 ground terminal located in Chicago at latitude of 41,5 N and 8?‘ 6" W has access to two
| GO satellites, one stationed at 70 ° W longitude and the second at 135 * W lengitude. Which
i sateliite witl provide the more reliable link for the e ground terminal? The ground terminal elevation
above sea is 890 m. - (8 Marks)
b I' A typical parameters for VSAT uplink network is as follows: the transmit power is 20 watts nd hoth
the transmit and receive parabolic antennas have a diameter of 3m. The antenna efficiency is 55% lor
poth antennas. The sateilite is ina GSO location, with a range of 35900 km. The frequency of
i operation is 10 GHx. Determine the received power and the power [ux density for the link.
| . (7 Marks)
)

For binary FSK link. deduce an expression for the uu,m.m J."crr OUBP satellite? {8 Marks)
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. Probiem number (4)

%

Frequency (GH
Majze Bandwicth

Tromzsmit R
Power fwatty }

Transmit Anfen; it
Gain (dBi,

Free Space Paty

Toral Almospiheric
Path Loss cdpy

Mean Path
Temperatire (K

Receive Antenng

Becciver Anlenna
Temperaize (K}

Eeceiver Noise
Figure (B

Uplink  Downling

12
23

270

52,5

14

link with the follow

Consider a sarel)ile
neglected. Include the Hoise
What is the composite

Assume the i
maximum valie of Ay th

ik requires a i35

Is this link

._,___________-_h
(20 Marks)

102 uplink and downlin
contribution from the atmes
Carrier-to-nojse ratio (C/N) for th

K parameters. All other 055e
pheric paih losy in aif caleulations,
clink for A, =35 4R and Ap =9 JdB.

= 0 dB. what would be the

diB composite ¢

uplink or downlink limited?

- Prohlem number (5)

Antenna losses are

Some ol the fir

ele the following sentences (write the answer only):

absorptive losses produced by 1
satellites hoth uplinks a
Some of the first generation sys

ad downlinks are
tems of OBP satellites gre
St gencration systems of 1T sate

N 10 operate. If Ap

Al couid oceur and maintain the composite /N = |

— {30 Marks)

(2 Marks for each paint)

e physical structure such as

e —————
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