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ANns wer The Ful'lnw]qgQUA-Stfuns:_ -

{i.a.

Ex]:hin The operation of Shu:hiy disde velaxation oscillater.

-_--—‘—_--—-_—hﬂ_—

\.b.What is the time constant (T) o¥an .4 ufF Capaciter and aioqk.n
Yesister Used in aYelaxatian ascillatey ?

2:3. Explain the operatian of the €leme

ntary full —wave triec pauer
Contvral Civcuik

-—n--_..—-.-.-_.-_..—-—_-__—,__,—

2.b.

— = e

L -

Explain the eperation of zexove [tage Switch Civeauit

IC - Explnin 'i‘hﬂaphn';i‘m ﬁ?..TﬁPqu‘s‘j ai’- ofhree—phase invertes With

brake - Chepper [LGBT (Insulatecl Gote Bikolay TranSistar). .

- 1--—.----—-—.,.——,.—;.—-.—-—---._-—--——-—._...-.——n.--.—-—...-.—.—--—l—-———

3:b:The sinale-phase halF -bridge mverter Shewn infig hag = -
resistive load R=2a-n and the DC 'lnput ValtageVs=200Volt, . T
i SKeich the Bating Si_n_.nnli

dug outpur \'c:ll:q'g,e. _ - ¢y _I__ . 1—L-' %51 _
L1i) Determine the tota ) voyys Vs ) I__._: | :
LT e

- Qutput valtage ancl pouer
(ili) Derive the expressions q Fthe
: .Insidn*ﬂﬂEu u?-aulzpul'ﬂ’ﬂltn‘aevu and Lurrent la. eV
(V) find the average amd peak Wrrentofeach tromsistor L . . . .
— Y] The peak -yeyerse blocking Vgp ..Ualtafg;.pi- eachtromsistoy, ... .

- i) Cal culate the total harmenic distortion (THD) and distertion

focte™ (DF) of tne ourput Veltage.

. Please Turngvexr I =~ = . ”(5_!;&}’“,&@_@&\1@?}1;‘__@
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(<) DifTusion ol gepy
(d) Forward bias

3l A solar cell m FOnm qe
current, .. of 50
and the open cireyjg

rated carmers

mpe . ) . _
A -mq,l[; —— H. under an illumination of 100 Wm™= and has 2 short circunt
volt S et voltage, V... of 155 . What are the short circuit current
T [y . . .
age when the light intensity is halved? Assumen = 1. (3]

.3“. Ileterajunction solar cells are )
. cells are generally more efficient than homojunction ones. Why? [2]

[5E rSkctch the salar ¢el) equivalent circuit Wh

. at eff 4 ) P n
photevoltaie svstems? 13] fects do series and shunt resistance have i

QUESTION 4 {10 Marks)|
OPTICAL AMPLIFIERS
@ A3 m long EDFA has an Er concentration of 1 » 10°% em™ and is pumped at 1480 nm. Determine
the small signal gain G in dB a1 1570 nm for full population inversion 100% and 7035 inversion. [2]

53
TRE
i 8
i 'I_?j Absorption Fitriscicin
vy 3 Sisa-soglion
i
? é
| 2
:'I g
. T T 1 T TT T ! ]
[$30 {450 130 1530 1600 1630
Wasclenath inmi
(2) In stimulated emission, the o s . and waveknghiic. frequency or

enerey) of the emitted photon are the same as the incoming photen. [1.5]
(b) In lasers. the number of carriers in the excited state must be higher than the ground snie. Thisis

called - [0.5]

Draw a block diagram of an erbium-doped fiber amplifier (EDFA). State the function of esch pamtof
the EDFA. [3]

A particular EDFA has a small signal gain (G) of 20 dB. 3nd is pumped 21 30 mW 21 5§80 o What
is the maximum input signal power bevond which saturation effects ke over? What s the

corresponding maximum cutput pawer? [3]

*END OF EXAMINATION®
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er. 2]

‘ ‘ T
() D thin nenwork Tosadens? Jistily your anl i711)
U b . TTILE: .
al? Why or vy minated with matched logdyy

{1l I thin network rechog ier ports ire 1¢t
. i
(¢) Whint is the peturn Jota it pead | wdien sl nmer
1" : art 1 il a
() What i the rellection coeflicient seen al i 157 13]
““ “”":r .I”“”.I e :{1“"”]"1[’.[] ‘n-"-'"ll Illillf-llfll IUrIl B I.

short circuit is placed at ptnt 73 ang

OUESTION 3 [20 Marks)]

RECTANGULAR WA VEGUIDIES
stion mode (shown below), Assume

A rectangular air-lilled wavegunde supports I propitg,
that the following magnetic fiell in the # direction is obtaincd;
' T ~jite
I, = £, cos ('—[J cos(my) ¢ :

(1) What is the mode of operation? 1)
(h) What are the cutoff wive number ke and the free-space wave number k7 [2]

(¢) Find the wave impedance for this waveguide? [2]
(d) Find Ey, Ey, I, and 1,. 3]

An X-hfmd waveguide has a recommended frequency range of 8.20-12.4 Gy, This WR-40
waveguide hus inside dimensions of 2.286 % 1.016 ¢m, )
(EJ Ehm.uru the first three waveguide modes and their cutoff frequencies? [3)
L JJ ﬁ.-}:i,::i]: rucmnrr:undud [requency range of this waveguide given as .B 20-2.4 GH? [2]
5 - Mg Wave |3 pmpagminu in the z-direeti b - - i ) iy

first three modes are |1l'ﬂ|‘.|agiliiﬂ:{. [2] estion Vel PO B il BE T

(d) Assume the wave js e 4
- " propagating in the z-directi . .

for the first two mades of propagation. Sh oy o o g o the Sibes

(¢) Sketeh a melhod of feeding the TE,, }.I]m?:vi kit pne, (4]
; 2ina w i
foed poiri(s) are, it e S h\;avcg'uldc. Be sure to show where the
» and what their relayjye phases are, [2]

2of 4

Scanned by CamScanner



QI*I'S'I‘IH"J 6|10 Marks]
RS IR pANCE M TN
g a fumped elen

‘hart Li\.‘\‘”- -
(' har ~ (100- 1500 12

l[-‘”l.'l.' lll i-] l
w ol ] il
th the clements

-ﬂ [se the provided Smith

network to match a load 1mpe
— G0 £} at a fregue
petwirths Wi

I

impedance of Z;
Draw the vbtained matching

on each possible solution

END OF EN AR YL N

CONSTANTS

b = -lrr x l“-

/
INp= H.686dB

e, = 8854 x 107'7 F/m.

USEFUL FORMULAS

mi nm
= & 5 ——-".'I.') ros (—"'_}'
H, = Ama 05 (— =

11'"'1

* H/m, 1

(LI r'll

and their ¥

){1-1:‘-'-'

—jﬁ Jl’!_-

. —fawp A _
iy = _E?—'é;'l '”'I:' A{E dx
japt dli; = _—_}Ei{fj
Y= o Y kO
V2 V,
[;e_._ﬂl_’.fﬁ'_z‘ e =__-‘E
. 2 -2
IH‘# =0 - r/Z I’
P =0 Y2 Tl ¥
, _ Zolx Cl = Cy
w, w.Zy
g+1 -1 1
E. =
‘2 2 1+ 12d/W

For FR< PCB:
W/d=16 @ Z, =101l W/d=198 @Zp = 501, an

Table 8.3 — Maximally flat low-pass protolype filter.

[nt\lt‘.‘-’."i [
ne with a charactenstic

- =3774,

-section matching

alues clearly indicated

c=3x10"m/s

dW/d =036 @Z, =1100

1

N gl gz @3 o4 g5 g6  |g7 a8 a9 |
71| 2.0000 | 10000 ]
[2 ] 14142 [ 14142 | 1.0000

5 10000 | 20000 | 10000 | 1.0000

3 07654 | 18478 [ 18478 | 0.7654 [ 1.0000 |
(5 J0.6180 | 16180 [20000 | 1.6180 ] 0.6180 | 1.0000

|6 [0.5176 | 142 19318 | 1.9318 [ 14142 [ 05176 | 1.0000

[ 7 [04450 [12070° [ 15019 20000 | 1.8019 | 1.2170 [ 04450 | 1.0000

5 (03902 | 11111 | 1.6629 | 19615 [1.9615 | 1L.6629 [ L1111 [0.3902 [ 1.0000
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{ 14 Marks)

ns
Answer all the following guestio

Question No 1
a) Determine J
nine the power and energy of the unit step sequencas.

( 7 Marks)
b) Determine if the system y(n) = x(1-n) is time variant of time
({ 7 Marks)
( 14 Marks)

invariant.
causal.

Question No 2=
a) Determinc if the system y(n) = x(2n-1) is causal or non-

( 7 Marks)
b) Find the impulse response of the system
(7 Marks)

y(n) = b( x(n) +b; x(n-1) +bz x(n-2)
( 14 Marks)

Question No 3 :
a) Find the amplitude and phase responses of the system
y(n) =x(n) - x(n-7) (7 Marks)
b) Design a low pass FIR filter with order 4 and frequency

response
H(f)=1:4KHz>f 20
and H(f)=0 : g KHz > f >4KHz (7 Marks)
( 14 Marks)
bilinear

iter H(S)=S/ (S+1) and
gital band stop filter with cut off
ling frequency 15 Kz (1 Marks)
venby H(@)= (z-a) | (z-©
(7 Marks)

Question No 4 &

he simple high pass fi
transformation to design a di
frequencies 3.75 and 5 KHz, samp

f a digital filter is gl

The transfer function O
Realize this filter using the cascade form .

) Uset

papr 1082

Scanned by CamScanner



QUESTION 4 [20 Murks|
POWETR DIVIDERS AND DRFCTIONAL COTIPLIGS
@ {(n) Desipn n Wilkinson Power divider Tor equal power combining All Input aud output

(1 Specity 8onnd Zy g bl |2

lines nre 50
f s hhitl

(I

iy i

i1l
F e s

P24 1V oand the fnput o port 3 s 6V, find: (1nt: you will need to

(1) 11 the input lo por
and O nnalysis, Note: you hive two sources 50 s senart).

use the results ol ven

I'!I =_________"|,lll Ill
V= VI
Vi=_____ V|2

1= AQ2

(a) If a quadrature coupler has the following inpul voltages, what is the output vollage on

port 47 [3]

vt =1230" Vol 0 joLoo © o
vt =2£60" Volts Bl = -T-%.- 7§ 00 I, on" Hybrid

" Jo |1 0 0 y
V—:' =3290 Volis ¥e b1 O —— r_. ®

V' =42120" Volis
(b) Does the result change when A
not? (2] ,

is changed Lo 10002307 volts? Explain why or why

chow how one can construct a four port eirculator using two

(a) With the neat diagram only,
magic tees, [2]
(b) With the neat diagram, explain the working of a iwo-hole directional coupler. {3
QUESTION 5{10 Marks)
MICROWAVE FILTERS
ance, maximally flal low-pass filter having a cutofT frequency ol 2.5
GHz and an attenuation of at least 15 dB at 4 Gilz Use a reference impedance of Zy =

50 0. The highest practical line impedance is 110 01, and the lowest is 10 £L.

Use a high-impedance line for (he lirst section (closest to the source) and use the minimum

number of sections capable of meeting the allenuation requirement.
Sketch your design, and clearly specily the electrical lengths, widths of each scction, and

impedances of all lines. Assume FR4 fiberglass PCB with £, = 4.2 and d = 1.5 mm.

Design a stepped-imped

Jofd
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Digital Control Systems (ACE323)
Time Allowed: 3 H
Total marks: 100 marks
(20 marks/question)

No. of questions pages: 2 pages

Menoufia University
- Faculty of Electronie Engineering

Industrial Elec. and Control Eng. Dept.
Final Exam, for 3rd year

Cate: 27 May 2018

2aswer the following four questions: -

1) Consider the following linear difference equation:
y(k +2) - 13679 y
where y(k) is the out
| given by:
Il(ﬂ) =1, u(l) = ().
a) Determine
b) Plot y (k)
| €) Find the f

(k-+1) + 03679 y

(k) = 0.3679 w(k + 1) + 0.2642 u(k)
put and y(k)

=0fork < 0 and where u(k) is the input and js

2142, u(2) =
the outpuy y(k)

for the firg four Samples.
nal valye ¥(e0),

=0.2142, ang u(k) =

Ufnr3£k~::0,

2‘31] Ublﬂin an ex i
i Fig. | pression for the sampled output Y (z) from ]

1¢ block diagram shown
R(s) E(s) Fr(s)

Usy
B CINE
| T T

Fig.1
2-b) A System j . o
| SIS describeg by the follow; g differep,
. u e
:;l:,re y(z-) and )l‘ﬂprmem th Y(t) = u(t) Quatiop,
@ FI“IEP he Period s o 55, PUand g Mput of 4
5) Wit ot State gpae: mod © Wstem, "OSPectively, ¢
)Th TI_, cnde 0 ﬁnd the S}’Slem
€ Open. Crete
Pen lnuD h‘ansfel- fuﬂcﬁun " Stat Space 11'10d&| Or the
System 1S piy n by Wstem
[a} Df.‘Sig]] a K G(s) = Aoy
) Drayy,

€ System + f .
sode ® ﬁnd a deﬂd“‘g}em 1 d With tha f_samphng et
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i L Part 2- De, Osamy Flshnzly 45 Marks Answer this part from the Left
A, - = 1

Question No, (3): 1§ Marks)

7 Trueoar ¥
r alse and Lorrect the false ones?

Inverse kinemat

hes allows the goal's position and orientation that correspond to the set of joint angles 1o N
be caleulated
2. Trajectory planning is the w Ay that robot is moved lrom one location to another in uncontrolled
manncr.
3 In Carntesian Space description, the motion 1o be made by the robot is described by 115 joint values,
4. Blending the motion is not a solution for the jerky motion caused by the stop and go mations of a tobot
moving from point A to point C passing through point B,
5. To plan the motion which a manipulator performs to move from point A to another point B in unlimited
time, this is called ajectory planning.
uestion No. (4): 110 Marks]
# Choose the correct answer:
1~ In trajectory planning, the maximum acceleration is function of ...vvvreeecennn.
a- initial & final position b-final & initinl time - Bothaandb  d- none of the above
2- Intrajectory planning, the blending time is function of ..........
a- initial & final position  b- final time & cruising velocity c-Bothaandb  d- none of the above
3- Links can be classified depending upon the number of points of attachments into «.......oeeeeeeenn.
a- Rigid - Flexible ¢- Fluid d- none of the above
4- Higher kinematic pairs are those where the two links have .....oovvvevnensne, contact between them.
a- surface b- area c- point d-bothaand b
5- Radial follower is a mechanism in which the follower motion axis and the cam center are ...oooveevnen.
a- identical b- away from each other c-bothaandb d- none of the above
6- In compound gear train consists of one driver with teeth Ty, one drven with teeth Ty and two
compound gears with teeth T, and Ts, the gear ratio depends on...oovvivieiinninnn
a- Ty and T, b-Tyand Ty c-Tyand Ty d-Ty, Ty and T, e- Ty, T2 Ty and Ty
7- The torque transmitted by a belt drive is due to the ... in tight and slack side tensions.
a- differences b- similarities c- phase shift d- none of the above
8- In open-belt drive, the driven pulley and the driving pulley have the .............ditection of rotation.
a- same b- nppusiln - pm;ﬂ'[r;'[ d- pf.‘tpl:ﬂd'lcu'h’;‘[
0- Gear train cannot be classified depending upon the arrangement of wheels as e
a- simple and compound b-reverted and planctary ¢- radial and offset (- both a anc
10- The cam followers can be classified based on axis of the cam and the followeras ........ and ........
a- radial b- offsel c- reciprocating, d- oscillating e-bothaandb f- both c an
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Answer All the Following Questions

1- The following questions are multiple choices. Please Select Best One from (A)-/D).

.

I- Grid Computing is
(A) an aniificial intelligence. (B) a science-fictional penacez.

(O) an advanced networking technology. (D) 2 petwork of computation.

I1- Which of the following is not belongs to basic QoS architecture . _
(A) QoS Collision Management (B) QoS ldentification and Marking,
(C) QoS Within a Single Network Element. (D) QoS Palicy 2nd Mznzgement

I11- Li-Fi was created as an alternative to )
(A) MW (B) IR (C)RF (D) ISM

IV- Which of the following is not one of the controls/countermeasure classes, ——
(A) Procedural or Administrative (B) Physiczi Conzrols.
(C) Protocols or Command. (D) Teckmical Castrols.

V- Which of the following URL is not FQDN ——.
(A) mechanical.iit.col (B) Challengerztc.fhda edn
(C) arc.fifa.org (D) waw funny.in

VI- The interface between the NIC and the SPX/IPX stack is -———-.
(B) Open Datz-link Interface.

(A) Network Core Protocol.
(C) NetWare Shell. (D) Service Advenising Prowcol.

VII- Which of the following protocol is not within DoD’s IP Laver ———.
(C) IGMP (D) RARP

(A) ICMP (B) SCTP
VIIT- ATM's Js used to provide guidance to the petwork in the even: of congestion.
(A) VCI (B) VPI (C) GFC (D)CLP
IX- Which of the following is not one of the ISDN's Bearer services,———.
(A) Cell relay . (B) Circuit swiching,
(C) Packet switching. (D) Mezssage bandling
X- The within BPL system unsed to retrieve high, medium znd low signals.
(A) Extraciors . (B) Injeciors
(C) Repeaters (D) Power grid

1=

2- Choose (T) for the true sentence and (F) for the false sentence, Write the correct
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i L Part 2- De, Osamy Flshnzly 45 Marks Answer this part from the Left
A, - = 1

Question No, (3): 1§ Marks)

7 Trueoar ¥
r alse and Lorrect the false ones?

Inverse kinemat

hes allows the goal's position and orientation that correspond to the set of joint angles 1o N
be caleulated
2. Trajectory planning is the w Ay that robot is moved lrom one location to another in uncontrolled
manncr.
3 In Carntesian Space description, the motion 1o be made by the robot is described by 115 joint values,
4. Blending the motion is not a solution for the jerky motion caused by the stop and go mations of a tobot
moving from point A to point C passing through point B,
5. To plan the motion which a manipulator performs to move from point A to another point B in unlimited
time, this is called ajectory planning.
uestion No. (4): 110 Marks]
# Choose the correct answer:
1~ In trajectory planning, the maximum acceleration is function of ...vvvreeecennn.
a- initial & final position b-final & initinl time - Bothaandb  d- none of the above
2- Intrajectory planning, the blending time is function of ..........
a- initial & final position  b- final time & cruising velocity c-Bothaandb  d- none of the above
3- Links can be classified depending upon the number of points of attachments into «.......oeeeeeeenn.
a- Rigid - Flexible ¢- Fluid d- none of the above
4- Higher kinematic pairs are those where the two links have .....oovvvevnensne, contact between them.
a- surface b- area c- point d-bothaand b
5- Radial follower is a mechanism in which the follower motion axis and the cam center are ...oooveevnen.
a- identical b- away from each other c-bothaandb d- none of the above
6- In compound gear train consists of one driver with teeth Ty, one drven with teeth Ty and two
compound gears with teeth T, and Ts, the gear ratio depends on...oovvivieiinninnn
a- Ty and T, b-Tyand Ty c-Tyand Ty d-Ty, Ty and T, e- Ty, T2 Ty and Ty
7- The torque transmitted by a belt drive is due to the ... in tight and slack side tensions.
a- differences b- similarities c- phase shift d- none of the above
8- In open-belt drive, the driven pulley and the driving pulley have the .............ditection of rotation.
a- same b- nppusiln - pm;ﬂ'[r;'[ d- pf.‘tpl:ﬂd'lcu'h’;‘[
0- Gear train cannot be classified depending upon the arrangement of wheels as e
a- simple and compound b-reverted and planctary ¢- radial and offset (- both a anc
10- The cam followers can be classified based on axis of the cam and the followeras ........ and ........
a- radial b- offsel c- reciprocating, d- oscillating e-bothaandb f- both c an
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Start each answer in a new page and from left to Fight-

o1,

A) Explain the sy :
1e symumelric encryplion model nud whit are the requirements (o
wdard (DTS) ulporithm?

r high seeurity?

B) Tustrate the operation uf single round of Data Encryption St
C) Explain 1EEE $02.11 Extended Service Set? and association retated services?

D) Use the ADFGVX ciphier with the key-word ENCRYTPT and the array given below 10
(i) Encrypt GO SOUTI | .
(i) Deeryvpt AVAV VXXD VAVD VXDX VDVX GVFV GXXF

0Z.
A) Lxplain four stages of each round in Advanced Encryption gtandard (AES)?

ation database?

Fig. 27 What are names, operation,

13) Define security policy dalabuse and security associ

Rl L F W Sk A -
EETLER L S L T T i E 67 BP0 6 oD e B

C) Compare between Cipher Modes in Fig. 1 and

advantages and applications?

DF_' L ? | -
) L
WY s .
E;!_n;-:-l1|',' ] i fklp;‘-jr:"
- o
e -

Lo
Fig. | | -
g=103and h= 14. The user privaie

D) Using digital sipgnature standard (DSS) withp= 1031, |
~ 70 and random integer & = 75. The message hash value is H(M) = 500. Find 2 |

nd how to verify it.

2

key x

digital signaturc (r,s)a | 1 d
g= pe-amodp Y7 g*modp T = (g*‘ mod p) mod q W = s~ H (M)l mod q
J [(ghy"?) mod p) mod q

Note:
~1(H(M) + xr)] modq Uz = [s

s=lk

“lrlmodq VT
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ORGINE

Sketch (only) how you can construst an LCD cell that 13 normally black and bezomes bnght 07
the application of an ac voltage [3]

The following figure shows the cross-section of a Glan-Foucault prism wrh the optice] zes
marked. The prism is af calcite with n, = 1.658 2nd n, = 1.486 with 2 prism 2ngle of 38.5°
Unpolarized light is impinging from left. Draw the directions of rays theough the prises with 25
accurate mark of the polanzation states (» and 1) showing which ray will emerge cut 2nd wiie o2

will be totally reflected. Justify your answer 3

° /N
&

| / |

/a8

Lager ‘

F 4/

I'/ @"_'rz ~a |

[

Answer only Two &

QUESTION 2 [10 Marks]
INMAGE SENSORS
A digital camera uses 2 CCI sensor has a2 |K(H) 22K (V) pixel mamix.
I What the total time to transfer one frame of the image (using full frame read-out techaicus) when
the data transfer rate is 20 kHz? Is this time compatible with the processing of 30 frmes's? (2]
Il. Repeat (a) for frame read-out technique. [2]

Define the image sensor fill factor (FF)? Why small FF is not desirable? (2]
List the three color rendering methods used in image sensors? Draw only one methed. [2]

Is it possible to only read out 2 small portion say 10 X 10 pixels window (regien-of-intersst) of
larger CCD sensor? How is this different from a CMOS sansor? [2]

2
-

QUESTION 3 [10 Marks]
PHOTOVOLTAIC DEVICES: SOLAR CELLS
Which of the following techniques may be used to enhance crystziline solar cells efficiency? (1]
(2) Increasing the thickness of the zntireflection coating layer.
(b) Surface passivation to prevent carrier trapping.
(c) Forming a tandem architecture by positioning lower band gap over the higher band gap absorter
layers.
(d) Both (b) and (c).

Photocurrent in the solar cell is due 1o [1]
(2) Lowering of barrier height for diffusion upon optical absorption
(b) Drift of minority carriers generated during absorption

of 4
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X" must be:
a. strictly positive
b. non-positive
¢. strictly nepative
d. non-negative

M x* is : .
X150 locy ‘ ’ A \ . . i .
a local maximum; a change in the function for any move in a small neighborhood of

6. Foran equaltiy constraints hy(x), itis snid 10 be active at @ desipn point *° when'
a. Iy (x)=20
b. h(x*) <0
c. hy(x7)>0
d. none ol the above
7. The Hessian matrix of a function f(x) is calculated using
a. the first derivatives of the function
b. the second derivatives of the function
. the third derivatives of the function
d a&b
§. Taylor series expansion for a function at a point uses

a. the function value

b. the function derivatives
¢c. a&b

d. none of the above

9. Solving a constrained optimization problem by KKT conditions, each case defined by the

switching conditions can have
a. only one solution
b. only two solutions
¢. multiple solutions
d. none of the above
10. A symmetric matrix A is a positiv
a. strictly positive
b. non-negative
c. strictly negative
d. non-positive o ‘
11. The gradient vector for a function 18 calm.ﬂated using
a, the first derivatives of the function.
b. the second derivatives of the function.
c. the third derivatives of the function.

d. a&b

12. A quadratic formisas
4. first-order terms
b. second-order terms
c. third-order terms
d. fourth-order terms

pecial nonlinear function that have

e semidefinite il its €1 genvalues are

s

Page 20
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¥ aculty of |
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Time Allowed: 3 Hours

i, O Answer the following questinne: SR

v WParq 1., e e et i

\.__‘_-—.-_‘ i nr“k \ * I\hl-.'ﬂr 2;; T'ii' k‘ ------------- P \
T e e et e — Answer this part from the Right |

e NA . 090909000 ThmTeEme ]
1"'.51'|n'n N["' I e ettt §

[10 Marks]

A point p= SRR
(1,23)T is attached to a frame F. The frame is subjected to the following
transformations:

1- Rotation of 907 about the Y-axis,

2- followed by a translation along (n,0,a) of (1,2,3),

3- followed by a translation along, (x,y,z) of (4,5.(*:.},

4. and finally [ollowed by a rotation of 90" about the O-axis

A) Write the transformation matrix for each one of these transformations. )

B) Wrile the Equation to give the final position of the point P after these transformations.

C) Write the Equation o give lhe finul position and oriemtation of the frame F after these
{ransformations.

Question No. (2): (15 Marks]

A. For the robot in the following fgure:

A.l) Draw the suitable coordinate [rames for eagh joint
A.2) Fill out the D-H parameters table for that robot.
| L
1

using D- representation.

i

determines its frame WLl

g d
w U, ) are known,

it obsc
4 C'.ll‘l\-l'l .
TI 1 ohj *

o the 4% fink of @ robot,

B' ‘A cam nlinnl_.‘. {4Tl."i"“ L]

(he camﬁfﬂ'?’ fra
qualinn that

is altached t -
- wing transform the object.

me. IF the follo

_effector to get 10

Write the €

Fleaﬁe TIJ'I'I" O
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®

) Show how ¢
cin three processes ¢ ' [& ssihe L
I s execute h!a'lll.‘llrlllllift' and whal ure the o ible vutput

I} Define a race ecomlitiaon
c)Are these processes suffer from a race candition? Why?

( 31 marks)

Ouestion N0OL3
A Delne des q (¥ '
) efine demillocl and Show the deadloek in the following lipures

Rl
O 5

o—1—%_
/'F-“"// e h
O ) =
e 12 I3 , o 1
lr-:al \m} RS

o _.“-. ““,.-F L. s
0
- = I
o) —® @&

B) Computer provides (he user with virtual address sp
I the hexadecimal virtual adidress is 123456, what is the
C) If there are 64 frames, and the frame size is 1024 words,
and worst it by using an example

D) Different between hest fit
1?7 Explain three types of it

ace of 2* words. Pages of size 4096

page number in hinary
what is the length of physical address

¢ any one operating system use it

) What is meant by kerne
F) What is meant by Virtualization?
al s meant by Vodules? Why OS5 used it? Explain by figur
table
information of it?

en Page table and page map

G) Wh
x5 control Blocl

H) Compare betwe
I) Why process associate with Proce

. and explain all _
cladly o sl S A

page 2 0f 2
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ALLRLL TTTRT |

Q1) wennny
Y the choley thint hieag ¢
i MRt Com e ten 1w statoment ne s vre Wie apueslinng
Lernmlos ame generaliy
A bl et i shieag Plastivadly
b briile mnd sy b shivnn plasileally
S esible wind el o whens Plastlenlly

o mone of the abave

Il Ceramies have
i tow melting wemperatires aod Low conductivity ol eleculciy

b high melting temperatores and low conductivity ol clectricly
¢ low melting temperatiures mnd Wl comduetivity of electlohy
o none o the above
HL Palyerystalline alumina
o have strength that depends upon porosity and grain size

b, is aquite hand muterial accompanted by low ietion and wear

Placement material ln spite of it brittleness

o can be used as jolnt re

do Allthe above
Mo “the 1 .1 y i { 1)
Which of the ollow ing Is considered o mijor component ol corrosion reskstant st alnless steel!

IV,
n,  Lithium
b. Chloride agent
c. Magnesium

o Chromium
V. The minimal let-go current happens at:

a Frequencies nbove | ki,
b. Very low frequency,
¢. The frequency of commercinl power-line, 50-60¢z,
d. Exactly DC,
VI. Which of the tollowing is considered False for electrical shock of human body?
a. The longer the duration, the smaller the current ut which ventricular fibrillation oceurs
b. Fibrillation threshold increases with hody weight

c. Fibrillation threshold decreases with body welght
d.  Shock must occur long enough to coincide with the most vulnerable period oceurting

during the T wave
VII.  Preamendment medical devices are:
a. Devices on the market before May 1976, when the Medical Device Amendments were

enacted.
b. Devices on the market afler May 1976

¢. Unapproved devices undergoing clinical investigation

d. Nonc of the above
VIII.  Substantially equivalent medical devices are: ‘ ‘
a. " assigned to the same class as their preamendment counterparts and subject to the same

Trequirements
. "automatically placed in Class 111, |
4 & standards but are subjeet 1o peneral

c. exempt from premarketing testing and performance

controls
d. All the above.
Please Turm over TS
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| " | - ‘.1- l . == —
Lineat AT3Y = ' N 1 Mo
-, | 3 \Yr3 !
Ripg LAR. N o : Yea
F-E';‘T_T[-"h!f! 4 ll v ! MY 112 (A7) Yeu
Cin wect al
Dipan | 1 P I ) N1 | Mo
Tree 1
B | N 2 N-1 N2, | N
2D-Mash ‘ 4 2r—-1) AN -2 - | Mo
[ IRix | 4 1= 2N s ~ Neo
\esh } i
i
2D-Toras ‘ 4 22 y 2r Yes
Hypercube | r nN2 A2 Yes
cce | 3 k-1 vLk2]| 382 MY | Yes
| s <
_| E
tary mcube | 2n nl&/2 nN [ gl | Yes
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Do101wy, N

Ay - nQ
10 (Iﬂnllluu-( Y

Do 20 ) - LN

: ) J
Where N ir)':]l |cn“”nmr ™

= i bl ([4] t ""-‘ arr. .
N M-pracese A array size. Rewrlle the above code In order o execute the program on

- OF systom, 1IN - .
! Compuite e Numbe o : 1000, M = 32 and no overhead due Lo commupications:
er ol machine cycles of the secquential cote "

I'I'I]} i { 0
;-' (..l:!' “l {1 ”“} I'IIIIT'I|
= 0 - ) e r'11;1t|\}l][} r'.n'l._ll“' f LM I L |

i]=
(3]1 Compute The system efficiency. ‘
3-a _ _ (20 Marks
ﬂ_‘t What ‘arc the differences between  shared-memory nnd} distributed  memory
crconnection networks? State the nelwork ev: : s Ineach cas

3-b) Suppose we have oo * nelwork evaluatlon characterlstics In cach case,

200 ns time to harl ‘1_ ft pp icatlon running on a 32-processor mulliprocessar, which has a
thie referoncac uxi:é iE ItE erence Lo a remole memory. For this application, assume thal all
Procetscre are- B S |IGSlE Involving communlcatian hit In the local memaory hierarchy,
CPI (aseumin :I EI. on u.lcmnlu request, and the processor clock rale 1s 2 GHz, 1( the base
=i S¢ 9 What all references hit in the cache) Is 0.5, how much fasler Is the

processor If there Is no communicallon versus if 0.2% of the Instructions involve a
remote communicalion reference?

3-c)

1) In one form of scaling a set of lincar equatlons, each row of a matrix A Is multiptied by the
reclprocal of the maximum absolute value of any element In that row. Write a sequential
algorithm for this scaling method.

i) Using high level pseudo code for an SIMD compuler, write a vector verslon of this
algorithm.

il If the SIMD machine of part (i) has separate memories for each processing element, show

the storage layout required by your solution In part (ii).
4)
(4-3) Draw a direct Interconnection network for

. three-dimensional torus
II. six-dimensional binary hypercube
lli. cube-connected-cycles (CCC)
4-b) Answer the following questions
1- How many nodes does the networ
2- What is the network dlameter?
3- What Is the bisectlon bandwidth?
- ; e?
et a direct network for a multicompu

ter with 256 nodes using @
-c) You are asked to deslgn : S
4t;')EE-d[I'I'IEI'IS|U['IEI| torus. a six-dimenslonal binary hypercube, and cube-connected-cycles

he D the network diameter, and |
i inimum diameter. Let d be the node degree, .
Eﬁg ?3tzlt1hu:1blgr of links in a network. Suppose the quality of a network 1s measured by (dx

D x I)!. Rank the three architectures according to this quallty measure.

(20 Marks)
a multicomputer with 64 nodes using:

for the 3-ary 4-cube network:
k contain?

use the following table for reference of question 4:

Note: you can
2-011-3
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Answer all the following questions ‘ . - (13 Marks)?

Firat Question: - -1
= |

(3 Marks)

three Er?liimirn-& of VHDL? |

4) What are the

& - { \-' T - ] "'ﬁ‘..
) How is CLE of Stice M differ #om CLB of Slice L in how using LUT (lookug tabley in FPO
(4 Marks)

(Hine CLB s the abbresiation of Confisurable Logic Plock)

7 ] inat oS | yal _hased and PLA-based circuits
&) Convent the following combinational equations into PAL based and PLA

- & . 0 . .“__':'} . q.:.--.-p:ll ﬁ ‘\I:r:‘j‘
(Hint: implement all three equations in only one figure fof each PAL or PLA cicuit). {

Fl=n'h'c-‘rh"c‘+a"c |
F2=a-h = bh-¢ —a-h-c |

Fi=aBc

: - - - ' _ w, AT el
Saasa Ouestom B (TRl ST : SQIMASE,
e B R = g e - s - =

= e -

2} Campare between combinational and sequential Logic concepts. Suppent »ou snswer Wilh gurss

(4 Marks)

R} What is the problem within the VEDL code in fizure 17 Rewrite the \VHDL code after correcting it

1 finally. calculate the number of registers that can be inferred from vour corrected VHDL coce.

Also, state the operation that this code will perform after comecting It (5 Marks)
c) Write a Concurrent VHDL code that implemeants D-type flip-flop (DFF) with synchronous res? 28

(3 Marks)

skown in figore 2.

IR R a—— - e Lt - —— ;9 F Ll T 3 ; |r--l--- y, 7.--'_.
Third Question: & - © L . N R E I ET
DT ;= = o P = I 4 Y o st of - - - -3 v i 1

1) Staras the differences between SIGNAL and VARIABLE (4 Marks)

-y

5) What is the main difference between CASE statement in Sequential code and WHEN statement in
concurrent code (3 Marks)

4

L]
P

¢) Write a VHDL Seguential Code that impiements 4x1 Multiplexer. The four Inputs ol this multiplex
ze A, B,C, Dand output is Y. S0 and 81 are selection inputs of this multiplexer. All of these inoun
and outputs are STD_LOGIC data type. You should use an intermediate vanable called “Sel” which
chould be of ivpe integer 2s a representation of S0 and S1 selection inputs in VHDL code. use CASE
statement with this code. Draw the diagram of the Entity of this circuit. (T Marks)

Page | P.T.0."
= —
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Answer ald the followlng gquestions:
Quextion No,) . ' {(_7 marks)

A) Chnise e bient wswer T vneh ol the Tollwwing
T eprerntbngg sy stem i wtiliny whileh sends eommnnds from s termingl is enlled:
CAY Fermtnnd Pt ler () I erned (0) Shell (1) None of (hem

1 ¥
SOWhh by ot able towolv e the ynee comtition”

CAY Teat i Set Back (1) Shanred memory (€) Senmapliore (D) Monitor

SOl bt CFE e lings criter bon?

CAY CTU iz tion () "Theownghiput (C) Walthng thne (1) Burst time (F, ) none of them

AW hiIch Iy i preemprive sehieduling?

(APSIE I ICES )Y RIROD) Nane of them

S Which Iy pot the pecessury condithon of u deadbiielk?

CA) Mt d exelusion (18 Tlobd soed wandt (€ Precmption (1) None of them

G- Wiich ane of the fullowibog is the deadioek avoidance algorithm?

w) bandier's nbgorithon By cownd-rahin algorithm ¢y dlevator slgorithm d) kern's algorithm
(¢)None of them

1) (1) Whant Iy w process? Deseribe the process sinte,
(2) What Is n theend? Glve Tour henefits of using threads

Nuautinn NG Y ( 22 marks)
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FIA UN -
aCulty of Ele WERSITY =l T
a ctronic € L
—Partment of Com Raineering
b Semester Final EPuter Sclence & Eng,
ata: Sunday 3/86 Xam 2017/2018
D —— fzulg; 10am =
Answer o= ipm Max. Degree: 70 Marks
(1} much as your can. Ho. of nxam pages: 3
1-a) Com N
ment
i U“'*Pl‘ucesso?np;?r?j rfr:lulr?w"-;g statements: (18 Marks)
ance IMmprove '
i schemes and technology Imp,-gupﬂnchGPl via varlous implicit and explicit parallelism
ii. NUMA archilecture Is not a natural s His reached @ poit'of Ro T,
lil. The Fork/Join Framework Is used Pfi;raua programmina/algorithm model.
multicore processors. r parallel programming In Java, which utilizes the
1-b) (True/False)
3 gﬁ!;egn?g more computing power by stamping
o) ,) rather than straining to increase the speed of a si |
2- Amdahl’s law studies how the behavi f Bk sy
aviour of a scaled program varies when adding more

. Er%mpllliﬂg power.
ot z:m:ﬁe[; of programs a system can execute per unit time, called the system efficiency.
computer, all processors must execute the same instruction at the same time

synchronously.
5- IIntshared-memarv multi;_::rqtessurs, interprocessor communication is done in the memory
G In fjr_ficli by gata transmission send and receive procedures.
n distributed-memory with message-passing, program i
Instructions ge-passing, programming P
1-c) Fill in the spaces below:
1- If the efficiency Is kept fixed while Increasing at the same rate the problem size and the
number of processes Is called ........
2- The number of programs a system can execute per unit time, called the system
3- For each time period, the number of processors used to execute a program is defined as

the .coerees
4- Advanced Vector Extensions 2 (AVX2) are extenslons to ...
e graph s called .....

5- The number of nodes In th
6- A shared-memory program is a collection Of .eueeeee

Subjoct: Paraliel Procossing
Code; CSE 321
¥ear: Third year

e —

multiple processors on a single chip

digm by read and write

... Introduced by Intel 2015.

(18 Marks)

(2)
2-a) Multiple choice: . |
1- Suppose you want to achieve 2 speedup of 80 with 100 processors, according to Amdahl's
law, the fraction of the original computation that can be sequential is appmximate‘w:
A- 0.25% B- 0.4% C- 0.5% D- others
2- The bisection width of a ring is
A-2 B- 4 C- others ‘ o
3- According to Sun and Ni law the speedup of a system with 8 processars and G(n) = N
the sequential portion of the program 40% is:
A-2 ’ B-4 c-10 D- others
dup of @ symmetric muiticor®

e era, what is the Spee

2-b) |
1. Under Amdahl’s law in the mu\;:-cu; At
o for £=0.95, usin g cores of €05 h? - '
2 Elrrl:gnaf:':I Amdahl'; law %n the multi-core era, what is the _speedup of an gsymmetnc multicore
| chips for f= 0.97 and 2-COres of 256 BCEs and 512 single-BCE Efmez ! licore i
3. Under Amdahl's law In the multi-core era, W at Is the speedup ¢t @ y
' —p9gandn= 256 N :
It de is to be executed ina uni processor system o

2-C) consider the following CO
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| @) Consider the eircuit jn figure 3. It hus two inputs "d" and "elk" and it Infaritxvo mllpfﬂﬁ |?| li‘ﬂﬂ riL:un to

I wWhere ghar couals "ot q". Write anly two Architeeture codes, The fTrst code shou - boststor (Le.

| generale two repistery {i.e. F.Fs). the second code should written to generate only one {E p-.] arks)
F.F) and one lngic gate "NOT™, Discuss your two Architecture codes

& Sly rerrreeps 4-bit shift
il code thai implements the circuit in ligure 4 which represents “] rwise. il
0wy reset "rst", When "pst = 1", shift register does not work, otherwise,

@ of first Mip-fip, Use Generie statement to make your r
LT st San-Miy b (6 Marks) ‘

| b) Write o v sequenti

/ register with dasynelirnn
does jts I"um!rinnufiry by making q cqual dai
code general for any n-bit shift repister,

|| ¢} Write a VIIDL, code to implement a Parity Detector as shown in figure 5. The inpul_vr.::;!nr has 16

I bils: The ouiput must be '1' when the number of 1's in the mput vector is even, otherwise, the output

| should be 0", Write a sequential code for this parily detector and by using FOR ... LOOP statemen,
(7 Marks) 1

' ENTITY counger 13 _T
FORT( elp o7 SID_LoGro.
g OU INTEGER RANGE o710 .

EITD counter,
ARCHITECTURE tounter OF counter IS

rsl

BEGIT
ceunt PROCESS ¢ clkj

BESIN
IF( cl'EVEMT AN cle="1Y THEM

digir = dagir 4 1.
IF (dige = 10) THEN digie:= 0,
EIND IF,
END IF
ENDTROCESs reunt;

EMNT EdUnEer;

Figure |

Input (15:0) outpnt
clk
st

Figure 5

Figure 4

(with mg‘hsst wishes Dp. Makhtar A, A, Mohamed)
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fourse Name: Conlrol Systems Applications (2] ‘ Ewam: Final Exam \
Coures Codo: ACL 325 Examiner: Or, Tarek ahmed Mahmoud \l
Academle Year: 2017/2018 { l’/’/’
— [ I —

Answe?the following questions

Question 1
[15 marks]

pecide which of these statements is true (T) or false (F). Correct the false statement.

1- The term PLC stands for Parsonal logic computer (]
|

2- A transistor output channel from a PLC Is not isolated from the output load by an aptocoupler. |

3. A triac output channel from a PLC Is used for only AC cutput loads.

l
4- A triac output channel froma PLC is not isolated from the output load by an optocoupler. (
l

5. The reason for including optecouplers on Input/output units is to provide a fuse mechanism

that breaks the circuit if high voltages or currents occur.

6- The only reset condition of the pulse timer is when its current value equals the preset value,

L)
7- In one application, we can Use unlimited number of timers. (B
8- When the PLC is stopped It can read the inputs. { )
g. When the reset input (R) of a drum controller Is at state 1, the drum controller returns to step { )
one.

10- If the up Input {U} of a drurm controller is at state 1, |t causes the drum advance by one step [

and updates the control bits.

11- A register function block s a memory block which is used to store up to 8 words of 16 bitsin ()

FIFO way.

12- If the input of a register % Ri denoted by 1 is at state one , it stores the contents of word { )
%R [n the reglster.

13- The bit %RLE of a register %Rl Indicates that the register is enabled, [ )
14- The word %QW2.0 In the base PLC Is associated with the output word %IW0.0 Inthe peerPLC | )

2,
15- The word %QW0.0 In the peer PLC #3 is assoclated with the Input word %IWA4.0 in the base [ )
PLC.
—————————————— e __ S——————— — —
Control Systems Applications _2 { ACE 325) Final Exam (2017-2018) PaEE‘{
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Er:'c.uﬂ t=121
n:c t 2
]InllllLl Il-llld\'n'i-d”l- = 1w ANKI
o ¥ fr. CH1 (LR
# atel: channel llil.ﬂd\\-ldt.'ll = 2w 20 Kilx
11 ! 5 ‘(']H -] din

The u
ser's density i
Sy in the are;
SR ek 40D uxersikim!s S0% ol tie uscrs pre In'll'lcut-,.ll ol coll rate S

LJ]WULL [
T ﬂ“ti lh" L
C rest are |
re business users ol | sl Tafuser. The ep ST e b a : "I o

e Y OUC FEpnT

budget of 1 jec
should incl:fit:plr:i;:l ull"_'""l: only 28 1184 w be built. The allowed Wlockiog profbiitty wE
wllowing:
a- The cell mdius,
b- The required channels per cell and the channel wtilization.
c- """: hich constructor you have to chuvse in nrder 10 satisly your h.:l_uil::ml.'m_u;l'
d- If each cluster has its own MSC, how many MSCs nre required?

c‘ » - L 3 i
The network capacity and 1ts spectral cfflciency.

M Offiere Load Versus 8 snd

| B
; 0001 000s 0010 000 ol01 0204 05I6 g A76E arn6  B66T
0142 p3z1 a5 10 A6 223 g S a6l oon L9 2000
3 psss  asi7 e 3490 4sss oz B9 o yeos 1930 2658 3480
4 2347 3624 A393 Gz sewa  LOZ 1525 245 250 45 dE; seal
5 4520 i8S 7621 1132 1380 1 67 1219 F gyl 34 sore 58 6 596
6 T8 9957 1146 jc2z LS9 2976 2960 3758  AMS 5109 6514 £.17
7 1054 132 15 L 15§ 2501 2933 3738 AG66 ca51 6230 n856 D800
8 j472 1830 20561 2730 3118 3617 434 5497  6aUB 1360 9213 U 42
9 1226 2302 2555 3333 3783 4345 5370 6540 7551 8521 1052 1305
10 2260 2503 002 3961 4451 5084 g216 1511 YAl 1195 A6
11 2722 3329 3631 4610 5160 sgy2 1016 gag1 969 1oge 1333 1631
12 297 3878 47231 5279 sg76 6613 7950 9474 1078 1204 14T 1719
13 3713 447 4 g3y s964 & o1 TAm & gi5 1047 1137 1322 1611 1960
14 1739 5032 3 4 6663 T 352 8200 9 730 114! 1297 1441 1750 2124
15 4731 563 6 or7 1376 g108 9010 1063 1248 1407 1361 890 119
16 5339 6230 712 BIOD gg7s 9828 1154 1330 1518 1681 ag3g 2454
17 £n]1] 6878 7378 88M 9652 1060 1246 1452 1629 1801 170 2619
18 436 1319 g0 93718 1044 1149 1339 1535 Al 192 o3l 2184
19 7093 BIT0 g724 1033 ni1 12 33 1432 1658 1833 41 2451 1950
20 1.701 g.a3l 9412 1109 12.03 13.18 1525 17.61 19.65 2164 2592 31.15
21 8319 9501 10.11 11.86 12.84 14,04 16.19 8.05 0.7 2285 2733 E‘Lﬁl
22 3.946 10.18 10.51 12.64 13.65 1494 11.13 19.69 71.90 74 .06 174 3446
23 5.583 10.27 1152 13.42 1447 15.76 15.08 074 2103 2518 3015 1612
74 10.23 1156 1224 14 20 1530 16.63 19.03 1178 2416 2650 31.56 3.8
25 10.88 1226 1297 1500 16.13 1751 1909 2283 2530 s 32917 3944
26 11.54 1297 13 0 1580 1606 1838 2094 2389  26M3 72894 M 39 410
27 12.21 13.69 14.44 16.60 17.80 19.27 21.800 1454 2157 3016 3580 4276
28 1288 144l 1518 1741 1960 2013 aaa7 2600 2871 3139 312 444
29 13.56 15.13 15.93 18.22 1949 21.04 7183 2105 79 .85 32.61 1863 4607
30 1425 15.86 16.68 1903 2034 7193 2480 2811 3100 3384 AO g5 ALM
Beat withed

v, Suied M. 764 Et-atty
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4 phasehocked foap (PLE) is an eleceromic commamication systess, which synchranizes an inteenal oscillator, in frequency ond
phase, with an exrernal signal. Aveording o vour understanding this commmnicaton circwit. Answer the followings:

1) Draw the block disgram of phased locked loop (PLL). Derive the fransfer function of PLL using passive
low-low pass filter. Obtain the magnitude of the steadv-state [requency response and plot the PLL
frequency response for various damping damping factors, £and hence prove that. the maximum value of
the frequency response Mpis given by Equ.(1). Finally, obtain the 3-dB bandwidth a.

N

TI__—T: (n

2) If the above PLL without filter used as a frequency synthesizer to synthesize a 0.1 MHz signal from o
0.5kHz reference frequency. Determine the bandwidth of that synthesizer, when the typical value for Xz
is 0.3 V/rad, and a wpical value for the VCO gain factor Ko (for a 0.1-MHz VCO) is 1 kHz/V. What
value of low-pass filter should be used so that the closed-loop system approximates a second-order

Butterworth filter? Compute the new bandwidth, the corresponding system rise time and hold in range
(lock range).

M, =

3) What is the benefit to use multiple-loop synthesizer instead of single frequency synthesizer? Explain by
illustrating the block diagram.

4) Describe a digital eireuit used in PLL to perform phase detector and phase-frequency detector.

5) Define the frequency synthesizer: construct a direct frequency synthesizer (DFS) with mix-divide module
and then design a DFS with three-frequency resolution based on mix-divide module. Il the output of the
third module is taken before the decade divider. How can you obtain a frequency of 18.64M11z when

Si=1MHz?

Question 2

(153N
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uestion Ny, 5}

A. A DC motor i Used jp
angle of 30° |,

is u‘t:slin:uinn.

A robot
it final angle of 7¢-

anipy|. :
Mpulator. 1 is desired 10 have
2In 5 5. s

130 Marks]

this DC motor to go from initial

assumed that the robot starts from rest and stops at
(] Us.in;_: tihird o

e poly oy (8 Marks)
B. For the ¢o YROMiAL, eyl : .
nnee gttt the e i it .
ted Beary “'I[ll,_'hullhl'll hl“H:" h]: mnuul"_"": s ahigle, \'\‘.'Iuc"y. and acceleration.
=i ¥
(10 Marks)

Fipure-1

I. Whatis the name of this mechanism?
2. Whatis the function of such mechanism?
3. Determine the diree
shown in the figure?
4. Derive (Don't write it directlv) 3

hon of rotation of gear 2 and gear 6 in this mechanism if driver direction is a5

relation for the total gear ratio that relites the driver to driven,

C. For the system shown in Figure-2: (12 Marks)

1. In what ciase we use the controllers shown in the belaw block diagram?

2. Write down the control law equation for the controller that will reduces the sysiem so that it appears
1o be a unit mass? Give the name of that controller?

3. Write down the control law equation for the controller that will modily the behavior of the system.
Give the name of that controller?

4. Write the open-loop dynamics equation of a system Lo be controlled?

i System
]
! : "
v ' - %
: ' 3 [ e n ‘
' a
: : , - }—fuﬂl\—,—f
]

L:‘:_I i 77 }a*;;zr;;ﬂ'?!ﬂ /-{’
i
[]
1 Figure-2
[ ]

Dr. Tarek Y. Khedr - Dr. Osama Elshazly

With our Best Wishes I———
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0.2, (1% Narks,

i, |lh‘:h'u e optionabiny comditions foy 4 il vnriahle unsnstralies protle
b Findd the Jocal ||1_I|!_i|uu||| Pty bar the followng Tanetions
i fUx) = sina 5
] _’{ll..‘}j' "1.11"‘-::)'}.}!];}’ I'.l :‘.
0.3, (20 Maurks) y

A Use the lagrange multiplier thearem o derive e fiest order peeessiaty wemditienns $it

L‘i|ll1‘||il:|.' constraints, y I
b What is the peomerienl meaning of the Ligrnnge panlvipliers?
¢. Minimize f(x,x) = 20,7 v dx* 4 gy =224 7,

Subjectlo xy—ay + 3 =10 \
d. Maximize f(x;, x,) = 92,7 4 2x,° = 3025 = 10 \
subjecttoxy v x, = 4 I|
\
(15 Marksy |
Q.4.

A system is deseribed by the following state equations:
k(1) = 3x(t)
%, (t) = 2ult)
‘0 ’ T % — [ 1!
with the boundary conditions x(¢) = [1 0]"; x(3) = (2 3]". »

Design an optimal control that minimize the cost funetion:
8,
i fu w(L)dt

by using the following methods:

a. Buler-Logrange multiplicr theorem.
b. Maximum principle.

GO00D LUCK

Page
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Answer the following questions:
Question 1; (Answer two points only) (10 Marks)

a- Explain the sleps of feature extraction from speech signals for
efficient speaker identification. Sketch the frequency response of
the Mel filter bank used. if this Mel filter bank is inverted, which
means that the last filter comes first and first filter comes last,
what is the effect of this on the speaker identification process?

b- Derive an expression for the adaptive Wiener filter utilized for
speech enhancement. What is the difference between this filter
and lr]e adaplive least mean square noise canceller?

Cx E:EFLE;; t:;e ;éﬁp:ngf a speech encryption algon‘lhm: Can we

fyplion by merging the speech signal with

random noise having large variance? If
havin possible, what do yo
expect as the limitations of this trend? 7ol
Question 2:(Answer two points only)

a- Explain the steps of SVD audio watermarki (10 Marks)

as a whole and ayd
ha$|5? Asgiima Hami ...
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{o reduce the size of the image to one fourth the original size as a
tool for image compression, and hence we can perform
interpolation to recover the original image size as a tool for
decompression. Is this scenario applicable for speech signals?
Why?

b- Wh:t is meant by the energy compaction property of DCT?
Explain how this property can be utilized in speaker identification
systems. Can we use complex transforms such as the DFT
instead of the DCT for feature extraction? Why?

c- What Is the rule of the pre-whitening process utilized in adaptive
filters implemented on speech signals? Can the pre-whitening
filter be a lowpass filter? Why?

Question 5: (Answer two points only) (10 Marks)

a- Explain the process of adaptive echo cancelation in telephone
systems. What is the effect of noise on the adaptive echo
cancelalion process?

b- Explain the process of speech deconvolution. Can an adaptive
equalizer perform this task? Explain how.

c- What are the rules that determine the step size and convergence
speed of adaptive Ims filters? Is it better to use a single adaptive
filter on the speech signal or to use a cascaded structure of
adaptive fillers? Why?

Question 6: (Answer two points only) (10 Marks)

a- Explain the process of blind system identification using adaplive
filters? Can we use this concept for the identification of the vocal
tract impulse response of speakers? Why?

b- Explain how the processes like watermarking, and encryption
affect the performance of speaker identification systems? Is it
possible lo perform speaker identification from encrypted speech
signals? Why?

c- The cancelable biometrics concept adopts creating unreal
biometrics for persons through some mathematical manipulations
lo avoid stealing of the original biometrics. Is this applicable on
speech signals? Why?

Question 7: (Answer two points only) (10 Marks)

a- Most speaker identification systems are based on cepstral
analysis. Why? Can we perform speaker identification on the
signals in time domain? Why?

b- Can we use the silence periads in speech signals for
watermarking? Explain how.

c- What Is the importance of the polynomial coefficients used for
speaker identification? If these polynomial coefficients are

dropped, what is the effect of that on the speaker identification
process?

Best Wishes
Fathi E. Abd El-Samie
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¢ MENOUFIA UNIVERSITY
@ FACULTY OF ELECTRONIC ENGINEERING
1 rnomcs AND COMMUNICATIONS ENGINEERING l:lsmmw
DIGITAL SIGNAL PROCESSING
May 2017  Third Year Final Exam. Period: 3.0 Hrs

Answer the following questions:

1- Use the simple low pass filter H(s) = 1/(s+1) and the bilincar
transform method to design a digital band - stop filter with cut ofl
frequencies 3 and 5 KHz. The sampling frequency is 15KHz. (12)

2- Draw the block diagram of a digital adaptive filter.  (6)

For the adaptive filter shown, find the performance function
E[e*(n)). (6)

X(n)

Z2-1

e o o i W S O O S S N W T e e O eSO e e o oW

3 Design a low pass FIR filter with cut off frequency 2 KHz. The
sampling frequency is 12 KHz, The impulse response is limited to
0.8 msec., (12)

_--_-.'.__-_.---_H--..,_----n--hn-———-'-----—l'-. -------

4. An FIR filter with transfer function given by :
H(z)=ho + hy 2’ +hy 2° + hy 27 + hy 2
Realize the filter using the polyphase form, then find the transpose of
the structure. (12)
5. An IIR filter with transfer function given by :
H(z) = z(z-0.3)/ ('~ 0.1 2-0.02)
Realize the filter using the cascade form. (12)

__--,-,-..,_-------—-—I—---'I'Il-lll-'l-—i-l--------l_ ------

d.
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Answer the following questions:

1- a- Explain, with the ald of a sketch and equations, the calculation of IDT paramoters. What Ia
meant by damping an ultrasound transducer, and why Is this necessary? What Influence does
damping have on the frequency response of the tranaducer? (EMarks)

b- A SAW is generated on the surface of a plezoelectric substrate by mean of an ac voltage
applied to an |10T at f, = 1GHz. Given that the velocity of propagation of the SAW on this materlal Is
v = 3J4BBm/s, determine the acoustic wavelength, Compare the value of this wavelength with that
of an electromagnetic wave propagating In free space at the same frequency. Determine the ratio
between the SAW wavelength and the electromagnetic wavelength In this case. Comment on the
obtained results. (BMarks)

2- a- Explain, with tho aid of a block-diagram and equations, the overall tranafor function of an ideal
linear-phase response SAW filter (4Marks)

b- A SAW filter with nominal linear-phase response employs Identical uniformly apodized IDTs In
input and output stages. Each IDT has N=B0 electrodes. Determine {i) the approximate 4-dB
percentage fractional bandwidth of each IDT and (Il) their 3-dB fractional bandwidth; (i) indicate
whether or not the averall 4-dB filter bandwidth will be the same as in (l); and (vi) determine the
approximate suppression level (In dB) of the first sidelobes of the filter. (10Marks)

3- a- Draw and discuss the inputioutput equivalent circuit for a Surface Acoustic Wave (SAW)
filter in the cross-field model at a center frequency f,. (4Marks)

b- A SAW filter Is fabricated on YZ- LINbO,. Its input and output IDTs have constant finger overiap,

The Input IDT has N, = 50 finger pairs and apodization width W = 100 acoustic wavelengths at a
center frequency f, = 400 MHz. Consider that the capacitance/ finger pairlem is C, = 4.6 pf/icm.

Determine the numerical values of the unperturbed radiation conductance G, at f,. ( For YZ-
LINDO,: v = 3488m/s and k* = 4.6 % ). {10Marks)

4- a- Sketch an lllustrative transeeiver for a digital-cellular communications transcelver, such as for
the GSM , and indicate the possible location of constituent SAW components, (4Marks)

b- What are SAW wircless label identification "tags”, and what are they used for?. (4Marks)

c- A SAW convolver has a rated convolution officlency h, = - 46 dBm. If the signal input power P,

is 10 dBm (10 mW) and the reference power P, |s 20 dBm (100 mW), what Is the correlated output

power Po,7. I the autput nolse floor level In the previous SAW convolver s

- 756 dBm, determi
the output Signal-to-Nolse (S/N) ratio. m IEH“::'kr:;

S- a- Stat the four types of acoustic sensors. and draw an equivalent circult model t
. 0 describe the
Inhrlctlnnrb-twun 8 SAW and charge carrlers In a film overlay, (4Marks)

b- Deposition of & 100 nm-thick AL film on a LINbO, SAW device causes shoet conductivity vary

from o, << vy, 1o a, >> vec, . () What acoustoelectric velocity and attenuation ch
this film? . (b) What Is the maximum acoustoelectric attenuation (in dB) for a :r;gn;;;lii;;r;g:
device with a path length of 100 1L7.{ For LINDO, k' = 4.8 % ). (10Marks)

—_—
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Answer the following quustins:

Check if the system given by :
y(n) = x(n)
is time variant or not,
2. The input/output equation of a digital filter is given by :
y(n) + 2y(n-1) + y(n-2) = x(n) - x(n-1) 0<n.
(a) Find the poles and zeros.
(b) Draw the magnitude and phase responses of the filter.

--------------------------------------------------------
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Menoufia University
Faculty of Electronic Engineering
Electronics & Electrical Comm. Dept.
For 3™ year, Final Exam (2016/2017) it/ ianca

Acoustics (ECE 313)
Time Allowed: 3H
T7 Jan. 2017
Total marks: 70 marks

Attempt the following questions:

1-a) Show that the expression p = A /Wt=kx) 4 g g/(wt+kx) i5 4 solution for the pressure

. dp 1 3%p
wave equation 7= — ———= = [,

1-b) Knowing that the particle velocily u, is given by u, = —pi_j'-':—idt. and that the
o L

displacement £, = [u, dt, find an expressions for both 1 and £ in the x-direction and hence
draw the phasor diagram for both forward and backward travelling waves,

1-c) A plane sound wave propagating in water contains 120 watts of acoustic power
distributed uniformly over a circular section of 30 cm diameter. If the frequency of the wave
is 50 Hz, determine:

a) The intensity [ in watt/m?,

b) The sound pressure amplitude,

<) The particle velocity amplitude.

For water: p,=1000 kg/m” and c,= 1500 m/sec.

kr{er }

2-a) The specific acouslic impedance ol a spherical wave is given by Z = P ,Co . For

what value of kr is the specilic acoustic resistance 10 times of its specific acoustic re:scmnce?

2-b) Given a small source of spherical waves in water, For a radial distance of 150 em,
computc the difference in phase angle belween pressure and particle velocity at a frequency
of 100 kHz. Calculate also the magnitude of the specific acoustic impedance for these

conditions.

—
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FTRY IACILN anu ue LG wie prncipie ol operation of a direct radiator luud!ipl:aker (DRL)
stating the main function of the corrugation in (he cone,

4-c) State at least three factors that must be considered in the design of an ideal loudspeaker,
4-d) Define the following terms, giving their units;

1) Transformation factor &.
i) Motional impedance Zy,
iil) Blocked impedance.

4-e) A DRL has a total mass of 0.02 kg, (voice coil and cone) operating in a magnetic ficld
B= 1 Weber/'m-. The radius of the speaker is (L2 m, its mechanical resistance is 1 kg/se, its
radiation resistance is 2 kg/sec, and the stiffness of the cone is 2000 N/m. The length of the
voice coil is 7 m. its inductance is 0.0005 1 and its resistance is 12 Q. Calculate the following
quantitics at a frequency 175 Hz:

a) The frequency of mechanical resonance Z,

b) The electroacoustic efficiency 1.

¢) The acoustic power output produced by a driving vollage of 20 V.

—— .

|
TVith my best wishes,

Prof. Dr. Aly Hassan

Page 2/2
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Question No [ : ( 20 Marks)

n) Described the necessary four equations to show how the electric and
magnetic fields (differential and Integral form equations) propagate, interact
and how they are influenced by object, ( 10 Marks)

b) The planc wave propagating in fresh water at frequency 2.5 x 10° Hz. The real and
imaginary part of the permittivity are £ =78 and £ =7. Find the attenuation
function, phase constant and intrinsic impedance of the fresh water. ( 10 Marks)

Questian No 2 : - ( 20 Marks)

1) Begin with one of Maxwell's curl equations to find the power flow associated with
electromagnetic wave. (10 Marks)
b) II the transmission line with inductance, capacitance and conductance per unit length
for an individual line are L, C and G respectively, and the medium with permittivity &,
permeability pand conductivity o find the following:
i) The relation between the transmission line and medium parameters.

ii) The procedure to obtain the attenuation and phase constant. (10 Marks)
Question No 3: (20 Marks)

a) Draw the flow diagram chart of Transmission Line Matrix (TLM) program technique
to obtain the components electric and magnetic field for the microstrip of Fig. 1, and
the write the following:

i) The necessary equations for the total voltage impulse reflected along line n at time
(14 k)al.

ii) The scattering matrix equations.

jiii) Power and impedance. (10 Marks)

b) Drive the general equations for two dimensionnl transmission line

element for the following:

)] General series connected node with permeability stub,
i) General shunt connected node with permittivity and loss stub.
(10 Marks)
7 12
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—— Open dircult boundry * QUTPUT PRINT

Fig . 1. Two dimensions waveguide.

Question No 4: (30 Marks)

a) For the model of the micrestrip filter of Fig. 2. Drive the equation to find the following:
i) The propagation velocity =, , the wavelength of the signal inside the microstrip, free-

space wavelength 4, and The phase-constant of the signal,
il) The inductance and capacitance per length.
iif} Transmission Parameters, Scattering Paramelers, Insertion Loss, and Return Loss.

—1—l—

Fig. 2. Model of micrstrip filter, (10 Marks)
b) Starting from Maxwell’s equations In three dimensions domain to obtain the update
equations of the following:
i) Transfer Electric Field in z-direction TEz.
Ii) Transfer Magntic Field in z-direction TMz. (10 Marks)

5:} For the rectangular cavities in three directions is given in Fig.3:
i) Represent the three dimensional matrix using two-dimensional nodes,
i) Write the necessary equation to support both E-modes and H-modes.

(10 Marks)

Fig . 2 Rectangular covity loaded with a lossy

dielectric slab.

-

|

4
Crean, d gaca b | ) 3y 5allae /3 |

Total: 90 Marks

0
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Answer the following Questions

o2 Differentiate among Mode! validation, verification. and calibration. Draw the modeling and simulation

cyvele, incicating the validation (5M)
List the network simulation pachages, explam three of them, (3M)

What is 1l e memoryless propery? Let v be an exponentially distributed with a mean of  1/4), Determine
the process penerator for v, Consider a digital a communication network. the transmitier (TX) sends 2
bytes te recever (RX) in a noisy chansel. Calenlate the hit crrar rate. il the bits in position 7, 9 and 12

receved mermr as shown below, Generate the code implementation by using MATLAR, (5M)
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Qo On o network gatesway, measurements show that the packels arrive a3 mean rite of 10 ichets pe
secand (pps) and the pateway tahes abont 4 omilliseconds w fopward e, L stz e NN ekl
analyze the gateway. What is the probability of butler overtlow i the atewiy lid only 4 hutierns? $low

nrny bullers doowe need o keep packet loss below ane pacher per nnllion?

(N
Qr: Consider a Greek weather dyvnamical system is eapressed by diserete tinre Markoy chinin (1Y M) L),
= 2030 whese state M) represents the weaiher in Athens at day n. The sequence tornes o
dynamical system. The weather system ean be in one af three stites: Suiny, Rainy, or ¢ loody (VM)
Find the following:
al A state space of the weather system
B) A transition probability matrix
€) A state transition dingram
Qs: List the steps for development of Systems Simulation, discuss three of them, (T™M)
Qu: Dehine SLCM, how it can use and how it can achieve lor modeling project A

Quet IUis required 1o design a mobile radio network, Tlie allocated Trequency speetrum is 25530 L1z wliils

the channel bandwidtly is 2x25 kHz. The acceplable CIRis 18 dB. 10 the call duration is 120 see, datermine:

a-The cluster size b-The number of channels per cel).

¢- Il each cell has 200 users on 1he average and eacl user places one eall i 1he hisy howr. caleulate the

expected blocking probabilily,

d- Determine the cell radius i the user density is U630 naers/hn” - e rense distinice (8AD)

Scanned by CamScanner



1] a) Define the relative refractive index difference for an optical fiber and show
how it may be related to the numerical aperture . (2 Marks]

b) Briefly indicate with the aid of suitable diagrams the difference between
meridional and skew ray paths in step index fibers. [2 Marks]

c¢) Explain what is meant by a praded index optical fiber, giving an expression for
the possible refractive index profile? Using simple ray theory concepts, discuss
the transmission of light through the fiber. Indicate the major advantage of this
type of fliber with regard to multimode propagation, [3 Marks]

2] a) Describe the phenomenon of modal noise in optical fibers and suggest how
it may be avoided.[3 Marks]

b) Briefly explain the reasons for pulse broadening due to material dispersion in
optical fibers. . —

The group delay 1, in an optical fiber is given by:

where c is the velocity of light in a vacuum, n, is the core refractive index and A is
the wavelength of the transmitted light. Derive an expression for the rms pulse

broadening due to material dispersion in an optical fiber and define the material
dispersion parameter. [5 Marks]

¢) The material dispersion parameter for a glass fiber is 20ps/nmkm at a
wavelength of 1.5pm. Estimate the pulse broadening due to material dispersion
within the fiber when light is launched from an injection laser source with a peak

wavelength of 1.5 pm and an rms spectral width of 2nm into a 30km length of the
fiber. [5 Marksl
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University :  Menoufia Date : 24/0572017
Faculty t Electronic Engineering Time : 3.0 Hours
Department t Electronic and Electrical Ne. of pages : | page
Communication
Academic level : Third Year Full Mark 1 60 Marks
Course Name : Moblle Comm. Systems Exam : Final Exam
Examiner 1 Prafl. Mona Shokalr
Answer all the following Questlons :
Question No 1 : (20 Marks)

a) Draw the block diagram of transmitter of GEM syslem and explain each stage? { 10 Marks)
b) Caleulate the wavelength, number of channels and duplex distance of GSM 1900 where Uplink
(requencies {1850-1910 MHz) and Down link frequencies (1930-1990 MHz)? {5 Marks)

.€) Explain PRMA protocol? { 5 Marks)
Question No 2: (20 Marks)
3) From your opinion, what are the constrictions of primary and secondary system in CRN? ( 10 Marks)
b) What are the main applications of CRN? { 5 Marks)
¢)  What are the challenges of sensing techniques in CRN? { 5 Marks)
uestion No 3 : . (20 Marks)

3) Draw the block diagram of OFDM system and explain each stage by describing the benefit of cach

. block? “ﬂ ?‘-1!1“‘\.5]
b) Explain how can calculate the optimum weights using Wiener Solution?

(5 Marks)
c) What is the main difTerence between diversity and AAA techniques? (3 Marks)

Best Regards
Prof. Mona Shakair
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Midterm Exam: Digital Image Processing

Time Allowed 1 hour
Answer five guestions only: (4 Marks for each point)
1- Explain the process of super-resolution reconstruction of images.
2- Compare between the different image restoration methods.
3- What is the difference between low pass and median filtering of images?
Write Mallab codes for both of them.
4- What are the lypes of blur encouniered in digital images? Explain a blur
identification method for degraded images,
5- Explain the idea of adaplive image interpolation.
6- What are the limitations encountered in the image restoration process?
Show how we can eliminate them.
7- Explain the filter implementation process in images. Explain the effect of
filter size on both low pass, high pass, and median filters on images.
8- Show how may the image sub-sampling process cause degradations in

images?

Best wishes.
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lerms: plaintext, encryption algorithm, sceret key, ciphertext and dex
? (2n

3

Symmetric Encryption Model and what are requirements for high se
(2n

es ol atlacks on encrypled messages? (Zn

tinput value {21}, whal is substitute byte translormation?

ative inverse in GF(2%). Transformation matrix

AN N N

B - 2 b S T (T (T T N I
= o b oo g o 1 1 b

Ii.".ll S0 | F6 3% N I S T T T (B
Bd | AA | 4B h T O A N | I N T
| oL 5SA | FI hi L R R
45 | 92 | 6C by LI I N A N IR B VI %
]";:L: | 37 | 67 NLLET T (R (T SO N O R N Y 9
(4n
ibe the AES key cxpansion algorithm? Gr

 Playfair matrix, encrypt the message using the two matrixes and ¢

Vust see you over Cadogan Wesl. Coming at once.

FlH K LIA|R|G|E
INnTo|r]o s(T|B|C]|D
Cviw| x|y JE e
Lla|R][G Nolr[olu
ls|T|B]C viwix|vy|z| L,
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EMC

Answer the following questions:

Question (1) (12 Marks)

1)

6)

What is the effeet of o spark pap? Explain the mechanism ol this
clfect?

|12 Marks|
Name o source of unintended cleetromagnetic wide frequencey band
emission and another  that produces  narrow [requeney band
emission.

|2 Marks)
Why computers and similar digital devices are considered to be g
source of electromagnetic emissions?

[2 Marks)
When would an eleetronic system be considered clectromagnetically
compatible with its environment?

12 Marks]
What arce the main aspects of concern in clectromagnetic
compatibility?

|2 Marks)
When does the unintentional transfer of clectromagnetic energy
cause interference?

|2 Murks)

Question (2) (16 Marks)

1)

What is the purpose of the power supply in an electronic svstem?

[2 Marks)
What is the difference in effeet, with respeet o clectromagnetie
compaltibility,  between  using  metallic s using  non-metallic
enclosures for electronic systems?

12 Marksl|
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1)

1]

3]

Waould the 80 1y coreent Nowing throuph the power cord to the
clectromic equipment he of concern Tor  the  clectromagnetic
compatibility problems or it is the cord itsell ve something else, and
why?
‘ |2 Marks|

Whatis radinted susceptibiling?

12 Marks|
An acrophime is Myving al o specd of 10 Km per hour, Tind is speed
eapressed in centimeters per second.

|4 Murks]
A twinewire transmission line of length 25 meters is carrying a signal
from an antenna (o n television receiver set at a frequeney of SO0
MUz, determine its eleetrieal lenpth,

|4 Mirks|

Question (3) {12 Marks)

1

{}]

What is the importance of eleetrostatie discharge in electromagnetic
comprtibility?
. |2 Marks]

What is lightaing, and how it prodoces the resulting sound?

|2 Marks|
Explain what is meant by TEMPEST?

|2 Marks|
What is the importance ol the mathematieal maodel for @
phenomenon?

12 Marks|
Wihat are the reasons behind the faet that nowndays almost all the
electronic functions were being implemented digitally?

12 Marks|
Name two bodies that are responsible for producing the resulations
for the standards of the limits of clectromagnetic emissinns,

|12 Marks]

Ouestion (4) (12 Marks)

1)

Give one example for the effects of intevlerence on electronic devices
or cquipment,

|2 Marks|
What are the reasons for the ENMC requirements that manufacturers
voluntarily impose on their produels?

|2 Marhs|
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. oo decide » RF frequencies
3)  Whatis the range of frequencies that s decided o be ]

he the USAS 12 Marhs|

4) What are the purposes of the electromagnetic  compatibility

regulations?
Y 12 Marks|

5) Whatis cluss / Lass 13 of digital deviees?
) il is class A and class 13 of dig |2 Marks|

¥ T L " (] ] H ¥
6)  What does one mean by more stringent class in clectromagnetic

compatibility? What is the more stringent class, and why'
|2 Marks|

Question (5) (18 Mirks)

1) Are personal computers belungs to eluss A or class B and win?
|2 Marks|

2)  What is the frequeney range for conducted emissions?
What is the frequeney range o radiated emissions?
|2 Marks|
3)  Draw the circuit of the line impedance stabilization network (LISKN)

and explain the purpose of each clement in the eircuit.
|5 Marks)
4) Drw o sheteh Tor o semianechaie chamber, and  explain its
components and the required distances?
|5 Marks|
What are the marks that ane will find an the cquipment that indicate
the complinnee of (he equipment to the USA regulations and 1o the
Furopean regulations?

th

|2 Marks|
6)  What is the near-ficld-far-ficld houndary at 15 MHzand at 3 GUH2?
|2 Marks|

20 24T T 7 2 DR R TP L ) R TR ) IR o P R PR U T ) T R [ U Y
(Good Luck)
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Dare ¢ H517400 7

University Menonfia

Faculty Electronic Time * 3 Hours
Engincering

Department +  Electronics  ond  Electrical No. of r 3
Communlcationg pages

Academic level :  BSe, Third Year Full Mark : 70 Marks

Course Name : FElective Course 2 (Digital Exam : Final Exam
tmage Processing)

Course Code : EECJI6 Examiner : Dr. Fathi Abd Ei-

Samir
Answer the following questions:
‘ Question 1: (Answer two points only) (5 Marks for each polint)-

a=

b-

Suggest applications for image processing In the flelds of medicine,
sport, astronomy, and agricullure.

Suppose you were 1o scan a monochromatic image, and then print out
the resull, Then suppose you scanned in the printoul, and printed out
the result of Lhal, and repealed this a few times. Would you expect any
degradation of the image during this process? Why? Suggest solutions
il there are degradations.

E':-:plain lhe histogram equalization process. Assume, we applied
hislogram equalization on an image twice, does it differ from applying it
once? Why?

Question 2: (Answer two points only) (5 Marks for each point)

a-

b-

C=

Compare between low-pass, high-pass, and median filters used
for image processing. Write Matlab codes for each of them.

Explain the idea of homomarphic image enhancement. Write a
Mallab code for homomorphic image enhancement.

Explain the idea of image compression using neural networks.

Question 3: (Answer two points only) (5 Marks for each point)

a-

State the different types of blur and explain a blur identification method.
Can we use logarilhmic processing in image restoration like thal in
homomorphic processing? Why?

Explain Ihe steps of JPEG compression. Whal is the diff

i erence
between JPEG and MPEG compression? Why do we use lhe discrete
cosine transform for image compression? Can we use the Fourier
transform instead? Why?

What is meant by image interpolation? Explain the Idea of polynomial

image interpolation? Whal is the difference bet
. . ween inlerpol
non-interpolating basis functioRs? rpolating and

Scanned by CamScanner



Questlion 4; (Answer two polnts only)

A=

b-

c-

Questlon §: (Answer two points only)

E-

b-

Question 6: (Answer two polnts only)

(5 Marks for each point)
Explain the steps of automatic gait recogniticn.

Show how we can use non-inverible transforms for cancelable
biometrics.

Explain with the ald of sketches lhe idea of MACE filters thal is used for
face and fingerprint recognition.

(5 Marks for each point)
How can we use bioConvolving for securing biometric data?

Explain the bioHashing method and how we can use it for
securing biomelric data. ,

Sketch the block diagram of super resolution reconstruction of
images. Il we have a discrete sequence f(x,) of lenglh N as
shown in Fig. {1-a) and this sequence is filtered and down-
sampled by 2, we get another sequence g(x,) of lenglh Nf2 as
shown in Fig.(1-b). The inlerpolation process aims al estimating a
sequence I(x,) of length N as shown in Fig.(1-c), which is as close
as possible to lhe original discrele sequence f(x,). Assume
bilinear inlerpolation with:

[l - |11 |.lt <l

ﬂm:l 0 I <]y

Find an expression for the squared error between I(x,,;) and
f{%x+1) and minimize it as a function of s . Show thal:
=f|:-"'h|}"‘.ﬂ[:‘n)

g8(x,,,)-g(x,)
Comment on Lhis resull. Explain mathematically an adaplive
method lo solve this problem.

o

(5 Marks for each point)

a- Compare belween salling and random projection methods for

cancelable blomelrics.

b- Suppose lhal we have lwo satellite Images for lhe same area on the

Earth at different times, and we wanl lo detect the changes, how can
we perform this task.

c- In your opinlon, Is il possible to use neural netwarks for applications

like image enhancement or image restoration? Juslify your answer.
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Total marks [35]
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b

MENOUFIA UNIVERSITY
FACULTY OF ELECTRONIC ENGINEERING, MENOUF
ELECTRONIC AND ELECTRICAL COMMUNICATIONS ENG INEERING DEPARTMENT
SURIECT: NETWORK THEORY FOR 3 YEAR STUDENTS TIME ALLOWED: THREL HOURS
SATURDAY: 21/01/2017

ANSWER THE FOLLOWING QUESTIONS:

l.a. State the three needed conditions for the system functian H(s) te be positive real, where

H(s) = N(S)/D(s) = ) a8’ / Z b,s!
i=0

j=v

(3 Murks)

L.h. State the serious limitations af the symmetrical T-section low-pass filter (LPF}

terminated with an ideal load equal to the characteristic impedance Z ¢ (2 Marks)

2. Test the following rational function to see if it is positive real

His} = (8 +125°+445+48) / (4957 +235+15) (10 Marks)

| 3. Find the I' Cauer realization of the following driving point functions
ta)  Z(s) = [(sH1)(s+3)(s+5)] / [(s+2)(s+4)(s+6)] (10 Marky)
() Yix) = JIN+D(H3)(7+5)] 7 | 8 (525 +d) (5 +6)) (10 Marhs)

4, Synthesize the transfer function H(s) = Vi(s)/V(5) of a singly 1-Q termination-two port
neftwork using two port parameters if

[H(jw)| = 1/V1+ w® {15Marks)

5. Design the 3 order Chebyshév band-pass filter ( BPFE) if the bandwidth of the puss-bund
is BW = 8x10° rad/sec., the pass-band is centered at w,= 4x10' radisec., the desien

impedance, Z,= 10° 82, the ripple in the pass-band must not exceed 0.5 dB and the transfer

Siemerion, Iis) = Vi(5)/V (s). (20 Muarkx)
GOOD LUCK
" ' __ﬂ:':::'"""-;’r‘-M‘
. W "1 =
PDr. Molam ;cf '.’.,P—fﬁ alieiany

Scanned by CamScanner



-ﬁmu need to continue the solution to a problem here, mark clearly on . ¥ !
stated that the “solution is continued on page 167, and on this page mark clearly which problem you

the page where the problem 13

are continuing.

= E]

*END OF EXAMINATION*
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The Complete Smith Chart
Black Magie Design
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g:_zr,glnx &: |10 pts. tolal)

A transmussion line is louded with an impedance Z,, = j50 0 at a distance | m from the load
Z,; = 50+ f50 11 as shown below, If the wavelenpth on the line equals § m. Use a shon-circuited
parallcl stub placed to the left of points A- A" 1o match the load 1o the line. Using Smith chart,
(a) Find the distance d where the stub should be placed (in terms of A)
{b) Whal 1s the length of the stub L' {in terms of )
(c) Plot the resulting circuits,

Al 1 m |

Z,3 =504 560

dy Ly d; Ly
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C] Circle or underline the correct answer, [? points) lin value will be
L. A ducctional coupler has a direetivity =25 dI3 and an isolation =40 dI3. The coupling
a &54n c 15d1

b. 40dB d. None of these.

2. The scattering parameters are used 1o express relations belween
A Impedances and admittances of the ports.

b Total voltages on the ports and total currents on the ports.

€. Valtage waves incident on the ports and those Iras clling away from the ports.
d. None of these.

X, The Isolator is used to
a

Attenuate the power level 1o the wanted value,
b.

Fass microwave signal at low attenuation in one direction, and not the other.
€. Pass microwave signal in both directions at low loss.
d. Produce phase shift for the transmited signal in one direction, and not the other.

4. When it is required to split a microwave signal into two parts that are equal in magnitude and
opposite in phase, the following matched device is used

a. H-plane T-junction wavepuide. c. 3-pon circulator.
b. 3-dB directional coupler. d. E-plane T-junction waveguide.

3. A waveguide section in a microwave circuit acts as

8. Low pass filter ¢. High pass filter
b. Band pass filter d. Band stop filter

6. A magic-Tee is nothing but

2 A modification of E-plane tee. c. A combination of E-Plane and H-Plane.
b. A modification of H-plane tee. d. Two E-plane tees connected in parallel.

7. An ideal directional coupler has directivity, and

insertion loss,
a infinity, zero

€. zero, infinity

b. zero, zero d. infinity, infinity

K. A transmission line is:

a A pair of wire, b. A special type of cable,
€. A copper trace on a printed circuit board with ground plane,

Any metallic siructure with at least 2 conductors that i long compared 10 the wavelength of the
wave guided by the structure.

9. An-air transmission line with length | connects
frequency 1. Transmission line effects can be g
2 Is20cm, [~ 10Kl
b. =400 km, [ =501z

# load 10 a sinusaidal voltage source operating al a
nored for the case

€ = 20em, [ = 300 Mz
d. 1= mm, [ = 100 GHe

L . o I
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QUESTION 4: [15 pts, total]
Al Explain bricfly with diagrams the differences between Isolator and Circulator. [3 points]

13] Draw schematic of four port circulator constructed using magic tees and explain its operation. [3
points)

120l 16
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(k) The power delivered to the antenna | X points|

(¢} The power reflected back to the generator |2 polnts]

110l 16
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B] A radio transmitter operated a1 400 MUz has an internal impedance of 0 11 and it delivers power ol
I W to a matched load 1t s connected 10 an antennn of impedance Z4 = 10 4 /50 10 'I-'III._-II loss-lree
30 f coaxial cahle with L =0.625 [l lm], C = 40 |pl/m] (Hint: p = 107°%p = 10714), Find

Fo= %N :I & 5o h

ANV —ao >
Fl@.:) I =500 —” 4 =100 00

o]

—o -
(a) The Thevenin equivalent of the transmitter together with the transmission line, i.e,, with respeet
to tetminals 2 — 2°, (7 points)

10016
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QUESTION 3: |20 pts. total] th of the line i
A| The results of a slotied-line experiment are plotied in the following figure. The length of the Ine is

f = B.4 cm, its characteristic impedance is Zp = 50 . Find

[PEey

JT5V

(a) The reflection coeflicient at the load. (2 points)
-1V

—40%5em —Jem =195cm =% em

(b) The load impedance. [1 point]

(c) The input impedance. [2 points)

(d) The reflection coefTicient at the generator terminals. [1 points)
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(¢} The waveguide has dimens; _ .
Vim. Findthcavcragr.- P-le:m @=4cmand b =2 cm and filled with air and E, = 63.77

Propagated inside the guide at f = 3 GHz. |2 points]

B] Draw the ficld patterns inside a rectangular waveguide for TEzo. TEgy. TMzo, and TMgy modes in
xy and xz planes. [8 points)
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fi“b. where E is the peak

T

(d) Prove that the power transmitted by TE;; mode is given by P =

electric field value (Hint: I: cos® (?) dx = _]';sinz (?) dx = %}. [4 points]

Sof 16
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LESTION 2: |25 pis. total)
A| For a rectangular waveguide supporting TF waves, we have the following electric fields:

= Ivwnw
E.= Bw 2mey . (3my\ -z
x Kih cos ——-n sin Y e

o J2wun 2nx 3y
E - ¥ "_Ilﬂg
r= = e o) eos(57) ¢
(a) Whal is the mode of operation? |1 point)

(b) What is the direction of propapation? [1 point]

{ = jweE), find the comesponding

(c) Using Maxwell's equations (7 x E = - jwpll, Vx| 2 a4y
Yo+ (52)9+
az

magnetic ficlds in thex,y and z directions (Hint 7 A= (-

a4 4 %
=¥ =E) e, 1
(: o )2] |6 points]

L e S 4ol 16 \
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(¢) If port 2 is matched, find the reflection coefficient Iy at port | as well as the input impedance
Ziny 0L port 1. [2 points)

(d) Assuming that the network is fed a1 port 1 and the load at port 2 is Z,, whal is the internal

impedance of the generator at port 1 such that maximum power is delivered to the network? |2
points)

(=) If pont 2 is short-circuited, find the reflection coefficient [P m port 1 as well as the input
i

impedance £, at port 1. [4 points]
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(b) The reflected-1o-incident power ratio. |1 paint]

(c) The rransmitted-to-incident power ratio. [1 point]

(d) The loss-te-incident power ratio. [1 peint]

(¢) What is the function of this device? [1 point)

— 3 twork are given by
B) The S-parameters of 3 2-port A€ 05+ 0.5 0.15- J'“‘Dsl

[51= [0.95+ jo2s  0.5-j05

The sysiem impedance s Zy;=500.

(2) 1s this network loss-free? Justify your answer. [2 points]

(b) Ts this n erwork reciprocal? Justify your BnsWer, (2 points]
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Final Examination 2016-2017
Time : 3 Houry

Thate t Sunday, May 21,2017
Total Marks: 90 Marks
Instructor : Dr. Ahmed Farghal

Menoufia University

Faculty of Electronic Engineering

Electronies and Electrical Commun, Eng, Dept.
Third Year - Second Semester

Microwave Engineering

Course Code: ECFE 323

ISA, you can ACE this cxam!! Think!!

Instructions:
1. Answer ALL questions. Provide the solutions in this exam booklet.
2. There should be 16 numbered pages (including Smith chart) in this exam.
3. Work efficiently. Some questions are casier, some more difficult. Be sure to give yoursell time

10 answer all of the easy ones, and avoid getting bogged down in the more difficult ones before
you have answered the easier ones.

£ =8854x 10" F/m, p,=4rx10~7 H/m, n,=3770

QUESTION 1: |20 pts. total]

A] For the M1 network shown below, Ry =180and R, = 291 0, Find

(2) The scattering matrix, [4 poinis] Cr— AAAN O ——)
+ +

E_,-S'Jﬂ 1-"| R"'_‘l 'HI l: I'-sun

 — — -J—

Scanned by CamScanner



.y}l 2
Note thats f(z\s;)= - — ¢~ (F78 /2 h0) j2) 2y and the likelihood ratio is

Yiray,
H,
f{:"-‘l) =
Alz)=
=) flz/s,) <
H,

(¢} An on-ofl binary system uses the pulse waveforms
Sy 51{:)=A5'm“?' 0<1<T

S,(t)=0 0<tsT

let A=0.2mV and T=2ps. Additive white noise with a power speciral density

N/2=10""W/Hz is added to the signal. Determine the probability of emor when

P(S))= P(8;)=0.5.

P(YO|XO
X0 —— YoIxor -, vo

P(Y1|X0) P(YO|X1)

Fig.1

Al P(Y1]X1) ¥l

H(@ )

Fig.2
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First Semester Exam

Title: Random Variable and Random Process Time Allowed: 3H
Year: 3™ Date:3" Jan., 2017

Course coordinaior: Prof Atef Abou El-azm

Answer the following questions

Problem 1 (8 Marks)
Using Venn diagrams, verify the following identities.

a. A=(ANB)U(A-B)

b. 1f A and B are finite sets, we have |AUBJ|=|Al+|B|-|ANB]|
Problem 2 (16 Marks)
In a binary communication system (Fig.1), a 0 or 1 is transmitted. Becouse of channel
noise, a 0 can be received as a 1 and vice versa. Let X and X, denote the events of
transmitting 0 and 1, respectively. Let Yg and Y, denote the events of receiving 0 and
1. respectively. Let P(Xo) = 0.5, P(Y|N,) = 0.1, and P(Y,[X}y) = 0.9,
(a)Find P{Y .} and P(Y)
(b)Find P(Xa|Yo) and P(X;Y ) ?
(c)Calculate the probability of error P..
(d)Calculate the probability that the transmitted signal is correctly read at the receiver.
Problem 3 ( 20 Marks)
(a) If the two random processes X(1) and Y(1) are given by X(t) =A cos®t + B sin®t,
Y(t) =B cos@t - A sin®t where  is constant and A and B are independent random

variables with having zero mean and variance G°. Find the cross—correlation of X(t)
and Y(t). )

(b)The input X{1) to an ideal band pass filter having the frequency response

characteristics shown in Fig.2 is a white noise process. Determine the total noise
power at the output of the filter.

Problem 4 (26 Marks)

(a) Find the output of the matched filter (Vo). and determine the maximum value of

(S/N), if the input S(1) is a rectangular pulse of amplitude A and duration T as shown
in Fig.3.

(b) In Maximum Likelihood Detector choosing the threshold A is based on
minimizing the probability of error. Prove that the optimum threshold 4, is obtained
for minimizing the error probability when P(s5,)=P(s3).
P.T.O
'—-—/I

Page 1of 2
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Question 7: (Answer two points only)

a- Is it betier to perform Image restoration

(5 Marks for each point)

in absence of in the Erﬁm
t mﬂmﬂdﬁ a on
of noise? Can we use simple image anhancf;n;ﬁlnmng? O e 0

low-pass and median filters in the presence 0
you expect in this case?

e kg e use of the
b- Is it possible to hide information in digital images through th

discrete cosine transform? Suggest how.

Assume tha!l we have performed the discrele cosine transform on an

c-
image, and then randomized the discrele cosine transform samples,
and finally performed the inverse discrete cosine transform. What is the
effect of this on the final obtained image?
fiXe.1) f(x) f{xi-1) f{xg-2)
a- f{xy)
12 172
b- g[:‘n]
E[In]l E[In- l-]
1
!
“‘11"] {Iﬂ IlII'.Ia":h-I] f{IL.:]
c- H{xy) «— 5
l-s—u
172
d- g(x,)
q(xa)
q[:’;ml]

Fig.(1)

313
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Answer the following questions:

. a- Explain what is meant by the direct plezoelectric effect and the converse plezoelectric effect.
For a piezoelectric material with an ultrasound velocity of 6000 m/sec, what thickness should a
disk-shaped transducer have to provide an ultrasound beam with a frequency of 2.5 MHz?.
Calculate the thickness of the transducer matching layer. (EMarks)

b- A SAW is generated on the surface of a plezoelectric substrate by mean of an ac voltage
applied to an IDT at {, = 1GHz. Given that the velocity of propagation of the SAW on this material is
v = 3J48Bm/s. determine the acoustic wavelength. Compare the value of this wavelongth with that
of an electromagnetic wave propagating in free space at the same frequency. Determine the ratio
between the SAW wavelength and the electromagnetic wavelength in this case. {BMarks)

- a- Explain, with the aid of a block-diagram and equations, the overall transfer function of an ideal
linear-phase response SAW filter ~ (4Marks)

b- A SAW filter with nominal linear-phase response employs identical uniformly apodized IDTs in
input and output stages. Each IDT has N=80 electrodes. Determine (I} the approximate 4-dB
percentage fractional bandwidth of each IDT and {ii) their 3-dB fractional bandwidth; (ili) Indicate
whether or not the overall 4-dB filter bandwidth will be the same as in (i}; and (vi) determine the
approximate suppression level (in dB) of the first sidelobes of the fiiter. (10Marks)

a- Draw and discuss the input/output equivalent circuit for a Surface Acoustic Wave (SAW)
filter in the cross-field model at a center frequency f.. (4Marks)

b- A SAW filter is fabricated on YZ- LiNbO,. Its input and output IDTs have constant finger overlap.
The input IDT has N, = 50 finger pairs and apodization width W = 100 acoustic wavelengths at a
center frequency f, = 400 MHz. Consider that the capacitance/ finger pair/cm is C, = 4.6 pf/cm.
Determine the numerical values of the unperturbed radiation conductance G, at f.. { For YZ-
LiNbO,: v = 3488m/s and k¥ = 4.6 % ). (10Marks)

-a- Sketch an illustrative transceiver for a digital-cellular communications transceiver, such as for
the G5M , and indicate the possible location of constituent SAW components, (4Marks)

b- What are SAW wireless label identification "tags”, and what are they used for?. (4Marks)

c- A SAW convolver has a rated convolution efficiency h. = - 46 dBm. If the signal input power P,
is 10 dBm (10 mW) and the reference power P, is 20 dBm (100 mW), what Is the correlated output

power P.,7. If the output noise floor level In the previous SAW convolver Is - 75 dBm, determine
the output Signal-to-Nolse (S/N) ratio. (6Marks)

- 3- Stat the four types of acoustic sensors. and draw an equivalent circult model to describa the
Interaction between a SAW and charge carriers In a film overlay, (4Marks)
b- Deposition of a 100 nm-thick AL film on a LINbO, SAW device causes sheot conductivity vary
from o, << vee, 10 0, >> vee, . (a) What acoustoeleciric velocity and attenuation changes arise from
this film? . (b) What is the maximum acousltoelectric attenuation {in dB) for a 100-MHz LINbDO,
davice with a path length of 100 L7 (For LINDO; k' =4.8% ). {10Marks)
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Solve All Questions:

|. Define sensors? What are physical parameters using for sensing and the
sensors devices that using to measure these physical parameters? (7 points)

b

. Define range, error, accuracy and nonlinearity? (8 points)

L

. Draw a circuit used as MEASUREMENT OF VOLTAGECONTROLLER: using a
microcontroller? Remember its entire component and explain its operation?
(10 points)
4- Design a 4 bits op-code simple computer with minimum devices to do these
operations: ADD, SUB, MOV, MUL, and DIV with two input devices and two
output devices. Give:
a- The Block diagram.
b- Table of instruction set(Op-code , Instruction(op-code + operand))
(10 points)

S5-Assume that the RAM locationd0H-42H have the following values 40H= (47H)
and 41H=(25H).
a. Draw the Mow chart of summation of two numbers 57H and 15H.
b. Write a program for direct summation of 57H+15H, write the comment.
c. And then write a program to find the sum of the two numbers in these
locations 401 and 41H and put the result in 43H? Write the comment.
d. Add BCD of the two numbers and correct it to hex for questions b and c.
Note: Make a hex decimal adjustment of AL for questions b and c.

(IS5 points)

6- Design a project using decoder multiplexer to control four T-segments using 4-
bits ABCD data from pic program (PIC 16F84 microcontroller) required to:
-Give the block diagram of power supply circuit, the PIC with oscillator and
:Ht‘l bottom. The PIC also connected with the components that o/p data on
7-segment,

(20 points)

Scanned by CamScanner



Question 4 (13 Marks)

() Let X (t) be a white Gaussian noise with Sxx(f)=Ny/2. Assume that X
(t) is input to an LTI system with h(ty=e™ u(t). Let ¥ () be the output.

a. Find Sﬂ'(f).

b. Find R*,rr[:T).

c.  Find E[Y(t)"].

(i) The input X(t) to an ideal bandpass filter having the frequency

response given by H(w) = {; :}ﬂt'lh:ﬂﬁl: o

is a white noise process. Determine the total noise power at the output of
the filter. Assume W, = (w; —wy)

Ougstinn 5 (10 Marks)
Derive that the error probability performance for frequency shifi keying

systems uses the pulse waveforms:

S :,{r}=.f!msé;-lr D<r<sT
: 5,(f)=Acosw,s 0<t=T

- |E
is given by P :Q{ —Hi} where I, =A’T/2 is the average signal

energy per bit. Assuming that
wa, T >»>1, w,T > 1, (wy —w,)T > 1

GOOD LUCK
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First Semester Exam (ECE315-C1)

Title: Random Variable and Random Process Time Allowed: 3H
Year: 3" Date:13" Jan,, 2017

Courve coordinator:  Praf Atef Abou El-arm

Answer the following questions

Question 1 (10 Marks)

Let A, B, C be three scts as shown in the following Venn diagram. For
each of the following scts, draw a Venn diagram and shade the area
representing the given set.

a. AUBUC - 5/

b. ANBNC a.

¢. Au(BNC) AN

d. A—-(BNC) v

e. AUBNC) \ \
Question 2 (22 Marks)

We toss a fair coin twice, and Jet X be defined as the number of heads
observed. Find: () the range of X, Ry, (b) Its probability Py (x)). (c) Find
and plot the distribution function Fy(x) for the random variable X.

uestion 3 (15 Marks)

(i) Let X be a discrete random variable with range Ry={0, n/4, n/2, 3n/4
i‘t}..'il.lt.:h that ]‘x{n}=Px[n’4}-—-Px(nf2]=f’x(3:rf4}=PH{n:)=]j5_[:imI E[sin(h’)]:
(ii) Binary data are transmitted over a noisy communication channel in a
block of 16 binary digits. The probability that a received digit is in error
as a result of channel noise is 0.01. Assume that the errors occurring in
various digit positions within a block arc independent.

() Find the mean and the variance of the number of errors per block.

(b) Find the probability that the number of errors per block i< oreare
or Equal to 4. p Iﬂ'Cl\ 15 gl"L.‘llLl‘ ‘hﬂn

P.T.O __Il_-_‘;,
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e) Draw the block diagram of QAM signal? (5 Marks)
) If Bandwidth of g (t) is n, what is the Bandwidth of g* () (5 Marks)

Question No 4 : _ ( 20 Marks)

a) Find the Fourier transform of e~ u(t)? (10 Marks)
b) What is the difference between Baseband communication and Carrier
Communication?

(5 Marks)
¢) Draw T1 Carrier system? (5 Marks)

Best R epards

Praf. Mona Shokair
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Answer all the Following Questions ;

Question No 1 ;

(20 Marks)
a) Explain the main difference between PCA and DPCM? (10 Marks)
b) Draw the block diagram of DPCM system? (5 Marks)
c) How can overcome the problems of DM? (5 Marks)
Question No 2:
{25 Marks)
a) What are the advantages of dipital communication? ( § Marks)
b) Calculate the signal to quantization noise power ratio? { 10 Marks)

¢) Approximate square signal g(t) in terms of sin 1, so the energy of the error
sigmal is mininm.

gl)=csint 0<t< 2w
(5 Marks)
d) Prove that;
git+T)+g(t-T)=2coswt G (w)

(5 Marks)
Question No 3 : ' (25 Marks)

a) What is the meaning of negative frequency? (5 Marks)

b) What are the applications of Modulation? (5 Marks)

¢) Calculate the ofp Y (w) for the fellowing Figure? (5 Marks)

S B

Stt)
o
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Answer the followings Questions ennsane SN L orisiaerrerastsersrnrsrensteesanrunnarers Akl o

Qu: Describe the most important specifications for transmitters and recelvers circults. A mobile phone receiver has

a sensitivity of 0.2V and a blecking dynamic range of 50dB. What is the strongest signal that can be present along
with a 0.2V signal without blocking taking place? {2Mm}

L T T T T R S TR R T e L L I I T I T I T I T I I I I T I T Y
e T T T L LI SEdimrmmamrmnn e T
mEEtEEEEmEmE --u-“--l---a.-au|u.ii..-........--||+|-------u.n-llu.---.----......q“.|........................................,...-;. ............ ErsErEEEEIRERAEE .
-------- i L L Y S R I TSI rTrITY b e T T Y L L]
e L T T T T T T T ey, WEEEE I EE R R R RS e e R e e L T T L L L R T N I Iy

Erasaw LEL TRy T fimamaanmmmn B LR L R L Ll I T ey, B R L b T T e —

e e T S TSI L L e R T T T T L T T Ll e I

-lIlll+------“-'l----lI-l----'-lI"I--!l------l--rl'--ll-l!-ll ----- e L L ||....------|-||l-t---p--l.i-----|--|.|--||.-----||--|-|-|-----|l|llli

L L L L T T T T e IR HEFArE AR A, -l|.---p-q-r-----p|-|.--.--au..----+¢-¢------1--.-l||--a..a._...........|,,._._.,...._.___'...,_".l.'____.'

e l|I-l----ll+------+-r--r--l.--------ii------H------llh----l LA RR ERE LT TN R LA AR LR L L L

Qu: Determine the bandwidth of 3 frequency synthesizer uses a PLL to synthesize a 0.1-MHz signal from a 0.5kHz
reference frequency, A typical value for K. is 0.5 V/frad, and a typical value for the VCO gain factor K, (for a 0.1-MHz
VCO) is 1 kHz/V (no filter), What value of low-pass filter should be used so that the closed-loap system approximates

a second-order Butterworth filter? Compute the new bandwidth, the corresponding system rise time and hold in
range (lock range). (3M)
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- M T N T TTIT I

wEwawm mme sy ErTT] FEaw o

e i b L L L LE TR LEE S e L LTI Esana 8
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University : Menoufia Date :28/0472017
Faculty :  Electranic Engineering Time s I Hour
Department :  Electronic and Camm. @ No. of pages: 1
Academic level : 3" Year Full Mark @ 20 Murks
Conrse Name @ Mobile Comm. Systems : Exam : Main term Exam
Al s Examiner @ Prof. Mona
Answer all the following Questions :
Question No 1 : (10 Marks)
a) Draw the block diagram of GSM transmitter and explain each stage?
(5 degrees)
b) How can CDMA system overcome the problem of frequency seleclive Jading?
(5 degrees)
Question No 2: (10 Marks)
a) How can PRMA protocol improve data transmission?
(5 degrees)

b) Caleulate wavelength, duplex distance and number of channels of GSM 1800
where downlink frequency (1805-1880) MHz and uplink frequency (1710-1785)
Mlz? (5 degrees)
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The Complete Smith Chart

Black Maglc Design
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B ol

. (2 pts.) Find the standing wave ratio on each line.,

b. (2 pis.) Find the time-average power delivered 1o cach impedance Z, = 160 N and
Z, = §j150 11,
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Question 2: {4 pts.]
2. The voltage and current expressions that were measure 10
. nz
v(z,t) = 100 cos(2m x 10'% — nz + w/6) + 50 cos(Zr xllt?‘“::nz)}
{(z,t) = 1.0 cos(2n x 10'°¢ — sz + 7/6) — 0.5 cos(2 X
a. (1 pt.) Determine the vollage phasor.

d on a lossless transmission line are:

b. (1 pt.) Determine the current phasor. How could you physically interpret the minus sjgn?

. (1 pt.) Determine the impedance of the load,

d. (1 pt.) Determine the reflection cocfTicient at the load.

Question 3: [2 pts.]

I (I pt.) What does this picture represent?

Il. (1 pt.) Most RF and microwave instruments and coaxial cahl - 1}
- ES h B i 'ITI:’- g
S0 11. Briefly state why? ave standardized impedan o0l
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Sec:

Name:
Score:
Question | of possible 5 points
Question 2 of possible 4 poinls
Question 3 of possible 2 points
Question 4 of possible 4 points

Total of possible 15 points

Answer the following questions:

Question 1: |5 pis.]

. Consider the transmission line circuit below, Assume lossless line.

&g = 50— 100p f=1125m |
e} )
Ze=50N L
e 15 m 2, = 50— 100f
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Question No 3: ( 3 Marks)

Draw the block diagram of the imaging system.

[Total: 15 Marks |

S g
N D

Oosiean 3 gasa adl b Jyadlae /3 |

4/4
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Question No 2:

Write the procedure steps of the image reconstruction which can
carried out from the calculated scattered electric field.

( 3 Marks)

be

141
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Rest Regards

Prof. Gomaa- Prof. Mona - Dr.Maha

Scanned by CamScanner



