Electronics and Electrical Comm. Dept.
Total Marks: 90 Marks

Electronic Cireuits (1 Course Code: BEC2103 " Year: 2™
Date: Feb, 3% 2010 {First Term) Allowed Time: 3 hrs Mo. of Pages: (2)
Answer the following Questions:

Question.1 (18 Marks)

For the amplifier shown in Fig.1, the component values are: (Vee=12V, =100, R&= 4K, R,=8
K€, Ry;=4KQ, Rp= 3.3 KQ, Re=6 KQ, Ri=4 KQ, C¢i= Ceo= 1pF. Cp=1 OuF) and the DC emitter
current is found to be Ip= 1mA, ;

a) Study the low and high frequency responses to determine the dominant low and high cutoff
frequencies.

b) Sketch Bode plot

c) Calculate the bandwidth

C,=13.9pF
Cp=2pF

,
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(Question,2 (18 Marks)

a) A differential amplifier has R.=5k{}, R =10K, Riq=1MQ, R,=75Q, and A=60dB:
i) Find the overall voltage gain A, of the amplifier in dB. .
if)What is the amplitude of v; of the sinusoidal input signal needed to develop a 15V at the

-output terminals? (6 Marks)
b) An op_angp_inregrﬁffj; with Ims time constant is driven : ::,’{
by the step shown. Assuming Vg to be zero initially, ’— |
sketch and label its output waveform. (6 Marks) |
ol e
. . : . . 0 15 my : H
¢} For the circuit shown in Fig.2, determine vy in terms of
vy, Va, V3. © (6 Marks) _ w
. Q_._L“
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Question.3 (18 Marks)
a) Derive an expression for the finite inpy; resistance of inverting amplifier. (8 Marks)

b) An inverting amplifler with a gam magnitude of 20 employs an op amp having de gain of 10
and a unity- gaiy frequency 1 » =10°Hz, : (10 Marks)

1} What is the 3-dB [requency of the open loop amplifiery,, 2
i) What is the 3-dR ﬂ‘equenc}f of the closed loop amplifier 7 G 7
1) What is the gain at (.1 Feu L AT 10 g2
iv) Write down the ramsfer finction of the closed loop amplifier. It two slages of the same
Inverting amplifier are used, what will be the new frequency Foitii 7

LRSS GCL o s

Question.4 (16 Marks)

a) For LC filter shown in Figdq, ir L=100my ;
C=253nF, and R=36002, Fing the quality factor ang
resonant frequency. What is the lype of this
Tesponse? What is e main advantage pyer the other

lu--p'—--—---—-—h—-—'\-—-\--.-—._-l——.-——-l—'-l--l-l-'q'-v-l--

b) For the MFRB circuit shown in Fig.s,
1} What is the function of the variable resistoy R;?
i) IfR=18x £, C=104F, ang Rs varies from 200
10 600, Find the bandwid} and the minimum
and maximum center frequencies,

—q..-—-—--.-——-l.-u.—.-—\.—-a-.-—--.--\.----.--—

Question,5 (20 Marks)

4) Contrast the attenuation provided by a 4™ order Chebychev filler w D=2y to that provided by
a Butterworth filter with Same order. For hoth Awa=1dB. Sketch [T} for both Lilters at the same
axes. Comment on your results. (8 Marks)

-n-“—.-q—h—--'--l-\,h__n.-_._-_-."-_---—--q----'—--r- -

b) Design g 5t order Butterworth low pass fiirer with fi5=5 KH, and total gain of 40 dB using ﬁ
cascade of three stages. The first stage is a pop inverting 1 order Stage, the second ig g 2"
order VCVS unigy gain, and the third is 4 ood order VCVS ey component. Use as many
10KQ as possible., The quality factor for each stage is indicated in the following table, Sketch

the complete circuit indicating a]] the component valyes, (12 Marks)
F_Erﬁe? Tl G 3 _EEEcEi_f_ ___E_t%e__{__?l
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Best Wishes of Success
Prof. Said E]-Halafaw;f
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Department: Electronics & Comem. Enginecring

Uni Total Marks: 40 Marks
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Course Title: Technical Reports Course Code; EEC21H3 Year: 27
Date: Japuary 2010 (First term) Allowed time: 2 brs No. of Pages (1)
| Remarks: (answer the following questions. .. assume any missing data. .. answers shou ld be supported by |
Lsketchcs_ Rod ’i
—— = = A— = —_——

!_ Quesiton number (1) {10 Moarks

a) Dxplain the steps in the engineering design process alongside the steps in the technical writing
Process, (5 Marks)

e —

b} Write the basic outline for an experimental report and explain cach item (5 Marks)

| Question number () { 15 Marks}

La} (i) Explain the factors that help vou judge the value of information you find on the web site
(i) What type of information tha micht be included m an appendix of a technical report
{ 6 Marks)

| b) Create a checklist for the following types of docuimnents:

' (i) Internal and External Proposals

(ii) Progress ycporis

{ii1j Resume ( & Marks)

i Question number (3} i 15 Marks)

a) Describe common types of graphs and charts you may usc in lechnical reports showing
when and where cach should beused. (7 Marks)

¢} Explain with drawing an orearnizational charts that can be used in a project management
Structure . ( 8 Marks)

Good Luck

T —

Course Examination Committee

Prof, Mustafi: M_Abd Elnaby Prof. Mcohamed Nasr
Dr. Heba Elkhoby Do,

i Course Coordinator: Prof. Mustata Mahmoud Abd Einaby
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|

Remarks: (answer the following questions. . assume any missing data. .

answers should be supported hj

sketches. .. etc)
| stermmbern) e |

{(a) A voltmeter reading 70 V on its 100 vV range and an ammeter reading 80 mA on its 150 mA
range are used to determineg the power dissipated in a resistor Both these instruments are
accurate within = 1.5 % at full scale deflection, Determine the limiting error of the

measurement of current. Determine the accuracy of measurement.

| Question number (2) ( 25 Marks)

| (&) Describe the principle of operation of a
| principle: (i) Resistive transducer (11} Inductive transducer

(b} A parallel

ermittivity of 8.85 x 1072 F/m.
p y

| (ii) Calculate the change in capacitance if 5 linear displacement reduces the distance between
mm . Also calculate the ratio per unit change of capacitance io per unit |

| the plates to 0.18
i change of displacement,

(iii) If a mica plate 0.01 mm thick 15 inserted in the air
| capacitance and change in capacitance for the same
| mica is 8.

| Question number (3) { 15 Marks)

() An amplifier of power gain 20dB has an mput consisting of 100
| noise power .If the amplifier contributes an

(D)
| (ii)

(b) Explain how 50%

the output signal to noise ratio
the nose factor {111) the noise figure

duty cycle can be obtained using 555 timer.

Question number (4) {15 Marks

(a) Explain with help of the black diagram, the
type DVM

P.T.O.

(B) (i) A dc. circuit can be represented by an internal voltage source of S0V with an output

resistance of 100 kQ. Determine the minimum resistance of the voltage measuring device in ||
| order to achieve 99 % accuracy for the voltage measurement across its terminal |.|
| (1) A d.c circuit can he represented by a voltage source of L0V in series with an output |
|' resistance of 1 kQ | If an ammeter of 50 Q resistance is connected to the source terminals for |

pressure  transducer employing each of the fellowing |
(iii) Capacitive transducer |

plate capacitive transducer uses plates of area 500 mm? which are separated by a
distance 0.2 mm. (i) Calculate the value of capacitance when the dielectric 15 air having a |

gap, calculate the value of original
displacement. The dielectric constant of |

WW signal power and 1 uW
additional 100 W of noise, determine: |

operating principle of a Dual slope integrating

{b) If the integrator contains a 100 kO and [pl' capacitor, and the voltage applied to the
| integrator input is 1V, (i) What veltage will be present at the output of the integrator after s

power.
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(i) If a reference voltage is applied to the integrator at time 1, is 5V i amplitude what is the time
mterval of 1,

Question number (5) (20 Marks)

a) (1) Explain with help of a circuit diagram, the Operating principle of a Linear Sweep using a
constant current source. |
(i) A CRO having a bandwidth of 25 MHz is used to observe the signals, if the rise time
of displayed signal = 20 n§ F ind the rise time of the signal (10 Marks)

b) Explain with help of a block diagram, the Operating principle of a Digital storage
oscilloscope. { 10 Marks)

Good Luck

Course Examination Committee

Prof. Mustafa M Abd Elnaby Prof. Mohamed Nasr
Dr. Heba Elkhoby Dr. Mohamed Abd Elrahman

Course Coordinator: Prof Mustafa Mahmoud Abd Elnaby
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Tanta Physics & Engineering Mathematics Department Faculty of
University Total Marks: 85 Marks Engineering
~| Course Title: Engineering Mathematics (3A) Course Code: PME2110 Year: 2™
Date: 27 /1 /2010 (First term) Allowed time: 3 hrs No. of Pages: (2)

Remarks: (Answer the following questions, Assume any missing data...)

Problem number (1} (14 Mark_sj

(a) Construct a divided - difference table for the following data
x_ | 02 [ 04 | o6 | 08 [ 01 |
Lfe® | 20 735 [ 25 | 33 | 45 |
Then obtain Newton's interpolating polynomials to estimate £ (0.25) and £ (0.9),

) Given the following data =
L x | 30 | 35 [ 40 | 45 |

|
| f(x) | 15 28 | 40 |6l |

Approximate f(3.2) and f (4.4) using natural cubic spline approximation

Problem number (2} (14 Marks)

(a) " Richardson extrapolation is an additional technique for approximating derivatives of a function
f that reduces the truncation errot,”

Derive an approximation which reduces the error to an order of 4* and give a formula to the

tfruncation error,
(b) Given fix)=sinx+x approximate {'(7/4) using Richardson's formula with h = (.1,
Compare the result with the true value,

Problem number ( 3 } {14 Marks)

(a) Derive Simpson's rule for integration together with the error term. Then write Simpson's
composite rule and an expression for the error.

(b) Use Simpson's composite rule with 2n =6 to approximate
12
J‘ xe® dx
]

Problem number { 4) (16 Marks)

(a) Use the least square method of curve fitting for the following data to get a relation between the
variables x and v in the form

E 2.0 [4.0 | 6.0 |70 ]
I 160 460 | 2560 | 5120

(b) Using the linear shooting method ( and Runge-Kutta method of order 2 J.solvethe BV P
Y+(1-x)y +xy=x , y0)=1, y(I)=2
With h=1/3.

Page: 1 /2



Problem number ( §) {:14 Marks)

(a) Derive an approximate solution to the [VP

d .
aﬁt(x, Y) Ly =y,

Using four terms in Taylor series " Taylor's method "

(b) The velocity (m/s) of a body is given by the function

v(t) =100 In(1+1t)—t : 120, x(0)=0
Using Taylor's method with step size of 3 seconds, estimate the distance
body fromt=35 to t=15 seconds,

in meters travelled by the

Problem numher (6) (15 Marks)

three level difference method

u, =u, » Uex<l |, Detel

Subject to

u0,)=u(l,t)=0 , 0<t<]

u,(x,0) =sin(rx) , u(x,0) = sin2wx) , 0<x<]
usingh =025 , k=025,

(b) Find an approximate solution to the steady state heat flowy equation
o U, =0 |, O<x<n | O<y<m
Subject to the boundary conditions
u(x,0) = u(0,y) = uxm)=0 ,0<t<]
u(m,y) =sin(y) , 0< VEn
using h=k=10.5.

: Good luck
Dr. Manal Mohamed Hekal

(a) Approximate the solution of the following hyperbolic partial differential equations using the

Page: 2/2




L

Elec. Power and Machines Engineering Department

Tanta University Faculty of Engineering
Course Title : Electromagnetic Fields Course Code : EPM2104
Date : Jan 25" 2010 (First term) Allowed time: 3 hrs
Total Marks : 85 No. of Pages: (2) Year ¢ 2™ Power

Remarks: (answer the following questions... assume any missing data... answers should be supported
by sketches...eic)

—_—

Question(1) (a=6 Marks, b=15 Muarks)
a) Derive an expression for the clectric flux density D at a point (0,0.7) due to an infinite
sheet of charge on the plane z =0, having a uniform charge density p, C/m”.

b) Three concentric cylindrical surfaces have radii p; = 2.5 m, p2 =35 m, p; = 5 m.
The three cylindrical surfaces carry uniform surface charge densities of
pg =10 nC/m* , pa=-30nCm’ , ps = ps respectively.

1) FindDatp=2,3,4m

i) Find p;such that D=0atp=6m

Question(2) (6=3 Muarks, b=15 Marks)
a) Using Ampere's circuital law derive a mathematical expressions for the magnetic ficld

intensity H from p =0 to p = o of an infinitely long coaxial transmission line carrying a
uniformly distributed total conductor current I in the inner solid conductor and — I in
the outer hollow conductor, given that the inner solid conductor radius is h and the
hollow outside conductor inner radius is b and its outer radius is ¢. Sketch H versus p
from 0 to co.

b) Two parallel plates of a capacitor spaced by three different diclectric materials with
relative permittivities 5, 4, 2 and thickness 2, 3, 1 mm respectively. If each plate has an
area of 4 em” and the total applied voltage is 300 V, calculate:

1} The total capacitance,

i) The electric ficld intensity in cach dielectric material.
iii) The voltage across each diclectric material.

iv) The energy stored in each dielectric material.

Page: 1/2




‘ Question(3) la=6 Marks, b=15 Marks)
a) Defining each term used, write the Maxwell's equations in its integral form for static
Ficlds.

b) Using a evlindrical coordinates ( 0 «p «a DD an, Duzwz ); find the electrie field
intensity and the stored energy in this electric field over this cylinder if:

. _ply
]:I Vis Zm

V=V, cos?e(2)

Question(4) (a=6 Marks, b=16 Marks)
a) Aided with clear sketches, derive expressions that determine the perfect diclectric
material properties at the surface between two dielectric materials when they are
placed in an external clectric field using the boundary conditions.

b) Calculate the force produced on a square loop ABCD inz =0 plane carrying a current
of 3 mA flowing from D to C (o B to A to D ( clockwise direction) due to a current
carrying conductor of 10 A and placed on the plane » = 0, X = 0, and its direction is in
the +ve ¥ direction, where coordinates of the square loop are: A(2,0,0), B(4,0,0),
C(4,2,0), and D(2,2,0).

Good Luck
Prof. MA.EI-Khazendar

| Course Examination Committee
Prof. M.A. El-Khazendar Prof, E.M. Rashad
Dr. M.K, Elnemr Dr. M. Abd Flaziz

Course Coordinator: Prof. MLA. F)-Khazendar




RS Department: Electronics and Electrical Communication Eng,

Faculty of
Total Marks: 100 Marks

Engineeringe

| Course Titie: Communication Theory Course Code: EEC 2104 Year: 2™

| Date: 23/1/2010 (First term) Allowed time: 3 hye No. of Pages: {7}
Remarks: (answer the following questions... assume any missing data... answers should be suppo e
by sketchcsmetr}

—-—_______._-._____.._~—_.._____—__,__h_._ ———
glPrul}lem humber] (25 Maks:

;fl (A} Write shor notes about the following : (10 Marks:
|Energy signal, Discrete Spectrum, AM envelope distortion, Quadrature Cagrpjer
Moultiplexing and Nuise Figure,

(B) Find the compact trigonometrie Fourjer series for the periodic $quare wave shows:
!in Figure 1, and skesch its amplitude and phase spectra. (10 Marks)
R B

|
|

(C) Find the inverse Fourier transform of G(w) for the spectrum shown in Figure 2,

_zl

Problem number 2 {25 Marks)

(A) Define and represent the AM mathematically in time domain and frequenc:
| domain. Draw the AM envelope for all different cases, and draw the AM

frequency spectrum, (10 Maylks
1(B) Explain briefly how to generate the amplitude modalated wave using switching
modulator, (7 Marks)

(C) Youare given the signal 7 () as 8 Ma ks

m(t)=10rect [ -107)/2x107 1410 recy [(¢+107)/2x107%)
i~ Sketch the signal in t-domain,
ii- Obtain and sketch the spectrum of M (/ ),
iii- Is it energy signal or power signal ? why ?
iv- Find the ESD of this signal,

- P.T.0. Page: 1 2



|‘ Problem aumber 3 i

(25 Merks)
i &) Define and represent mathematically the frequency modulation, (7 Marks)

|
| B) Deduce the instantancous frequency expression using sinusoidal modulating wave,

! (6 Mirke)
| C) A receiver picked up the signal (12 Mz ple)
| V(1) =10cos [27(4x10°) + 0.8 sin (277x6007))]
i

' and the modulating sigaal amplitude is 4 VOH.
i

|
|
|
|

(1) Define the modulation fype, calculate the bandwidth of the modulated signai,
and carrier power,

(i} Draw the frequency spectrum of the modulated signal and calculate the
frequency deviation.

(iii)  Show the effect of changing the modulating signal amplitude to [ Vofr’ and
the effect of changing the modulating signal frequency to 330 Hz_

| Problem pumber 4 (25 Murks)
|
|

A} Derive the mathematical expression of Figure of Merit using SSB Receiver model.

i (8 Mirk:)
.‘f;ﬂ] Derive the mathematica) expression of Figure of Merit for an AM-Receiver using
; envelope detector, and compare it with SSB- Figure of Merit. (9 Mark:)

.! C) Derive the marheraatical expression of Figare of Merit using FM received model,

i (8 Miirk+) /
i
l r
Best Wishes of Success
Course Examination Committee
Dr. Hebu Ali El-Khobby Prof. Mostafa Mahmoud Abdel Nab;
Prof. Mohammed El Saced Nasr Dr. Yasser Attiya El-Bagoury

Course Coordinator: Prof, Mouostafa Abdel Nabi
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