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sketches.. ete)

ANSWER ALL QUESTIONS

GQuestion(1) (a =35 Marks, b = 12 Marks)

‘ a} Using Gauss’s law, derive an cxpression for the electric field intensity E at a point P(r,8,4)
| due to a point charge () located at the ori gin.

' b} Three concentric cylindrical surfaces have radii - pr=2m p=4mand p; = 6 m carry
‘ uniform charge densities of : p,; =20 nC/m?, P2 = - 4 nC/m*, and pe; nCim? respectively.

! L FindDatr=1;3,and 5m

il. Find pe; such that D= 0 at p=T7m

Question(2) (a =5 Marks, b= 12 Marks)
a) Aided with clear sketches and defining each term used, derive the potential difference due 1o

| an infinite linc charge between two points A and B,

b) Two spherical concentric conductors with the inner spherical conductor is solid and has a
radius a and its voltage is V|. The outer spherical conductor has inner radius b and outer
radius ¢ and it has a voltage V. Find the charges Q) and Q; for the following conditions:

i The two conductors are isolated.

il.  The inner conductor is grounded.
i, The outer conductor is grounded.
v, The inner conductor is not charged.

Question{3) (it = 6 Marks, b = 11 Marks)
a) Using Ampere's circuital law derive a mathematical expressions for the magnetic field

intensity H from p =10 to p = = 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 R

vutside conductor inner radius is b and its outer radius s c, Sketch H versus p from O to oo
B
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b} Two parallel plates spaced by three different dielectric materials with relative permitivilies
5, 8, 12 and thicknesses 2, 5, 3 mm respectively. If sach plate has an arca of 3 cm and the
total applied voltage is 1000 V, caleulate:

i.  The total capacitance.

ii. The electric field intensity in each dielectric material
iti. The voltage across each dielectric material,

Iv. The energy stored in each dislectric material,

Question{4) " {a=3 Marks, b= 12 Marks}
a) Defining each term used, express Maxwell’s equations in both integral and differential forms.
b) The z = 0 plane is a perfectly conducting surface. A point charge of 53 nC is located at
A(4,3,1), and a point charge of — 8 nC is at B(2,-5,4), all in free space. Calculate V at a point
midway between the two point charges.

Question(s) (a =5 Marks, b = 12 Marks)
a) Aided with clear sketch, apply the boundary conditions on the surface separating two perfect
dicieciric materials of E}E:]"[i'l.iﬁii"it}" g; and & to determine the relations between D and s
and between E; and E; interms of @y, &), 0y and & .
h) Given the potential funetion V=2 x*y -5z
Determine:
f.  The potential.
ii.  The electrie feld intensity .
Hi. The volume charge density p, at point P(-4,3.6).

Permittivity of free space £, = §.85x107 F/m , Permeability of free space p, = 4z x 107 Hi/m

Good Luck
Prof. M.A.El-Khazendar
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Remarks: (Answer the following questions. Assume any missing data...)

Problem number (1) (17 Marks)

(a) Determine a polynomial of degree < 4using Newton Divided Difference Form to

interpolate the following data
w1 12 2.1 3.0 3.6 | _42—|

y | 07 8.1 27.7 451 | 608

Then estimate the value of y whenx =23

{b} Given the table

l‘ X 2.0 1 FT 22 l % J'
! (%) 15 | 2.0 1 '|_ 3.1 |

Approximate f (2.07), £(2.18) and { Ez.i'éfﬁsing Natural Cubic Spline appmximation.

Problem number (2) {17 Marks)

(a) " Richardson extrapolation is a technique for approximating derivatives of a function [ that will

enable us to reduce the truncation error. "

Derive Richardson formula and give a mathematical formula for the corresponding truncation

Srror.

1
(b) Use Simpson's composite rule to [ind the value of the integral _[ln (3+sinx)dx withn =¥,
4

And give the value of the truncation error in evaluating this integral.

Problem number (3 ) (17 Marks)

(a) Using Fourier Sine Integral, for the function f{(x) = e ™ x>0, k= 0. Find the value of

T osinwa ”
the integral I —— d@ it a>0anda<0.
o @ +k

(b) Show thatif f{x) has a Fourier Transform, so does f (x-a) and

F{f(x=-a)}=e" F{f(x)}
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(¢) Find the Fourier Transform of

x) = { (x-3)e"™  for x»3

0 for x<3

Problem number ( 4 ) (17 Marks)

(a) Derive a formula that can be used to solve a general two point boundary value problem, using [
Finite Difference Method. What are the conditions for this method to have a unique solution. ’
(b) Approximate the solution of the following boundary value problem using the linear shooting

tnethod.

Y'+(=-0)y'+xy=x, yO0)=1, y1)=2. h=025

Problem number ( 5) (17 Marks)

{a) Approximate the solution of the following hyperbolic partial differential equation

U, =U, O<x<zn and 0<t<l , where

U, ) =U(x,t})=0 and 0O<t<]
U(x,0)=2x/n(r-x%), Ux0=0, 0<x<n , use h=n/5 , k=02

(c) Solve Laplace's equation for a square 0 <x <1 and 0 <y <1, subject to the specified

boundary conditions
U0 =U0,y) =Ux,1) =0, U(l.y)= —y{y—1) with h=k=1/3

Good luck
Dr. Manal Mohamed Hekal
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Answer the following questions
Question 1.(18 Marks)
I. For the network of Fig. i
a. Determine Te. {2 Marks)
b. Find Avyg =V Vi (2 Marks)
c. Determine fis. fic. and [ig. (6Marks)
d. Determine fiy and f3. (4 Marks)
g. Sketch the frequency response for the amplifier. (4 Marks)

Ouestion2. (18 Marks)

L
iL.

Explain briefly the operational amplifier nonlinear limitations. {4 Marks)

Consider non-inverting amplifier circuit that has closed loop gain of 10. This circuit was fed by

low frequency sine wave of peak v, and is considered to load resistance R;. The op. Amp. is

specified to have saluration voltage of £13v and maximum output current of £20mA

a. For vy=1v and R;=1k . Specily and sketch the signal resulting at the output of the amplifier.
(3 Marks)

b. For w=1.5v and Ry=1kE. Specify and sketch the signal resulting at the output of the
amplifier. (3Marks)

¢. For Ry= lk €2, what is the maximum value of vp for which undistorted signal is obtained? (4
Marks)

d. For v,=1v, what is the lowest value of R, for which undistorted signal is obtained? (4 Marks)

Question3. (18 Marks)

L.
1L

Explain the main benefits of negative feedback? (6 Marks)

For the op-amp amplifier, shown in Fig. 2, with open loop gain A, and input di fferential
resistance Rig=10kQ and output resistance ry=1k 0, Bi=1k Q.R;=10k Q , v= 1000 €. Determine
closed loop gain Ay, input impedance and output impedance for the following two cases:

a. A,=10"and R;=100 Q. (6 Marks)

b. A,=10"and R\= . what is the type of the feedback configuration? (6Marks)

Ouestiond. (18 Marks)

1
1L

Discuss the effect of pole location on the frequency and transient response. (8 Marks)

Two-pole amplifier with open loop gain 10 and R =R,=10k €, was used in a circuit to give
closed loop gain of 10:

a. Find c; and ¢; so that the break frequencies are at fi=[=100 kHz. (2Marks)

b, Draw the transient and frequency response of this amplifier if its inpul was 1v pulse of lusec
duration. (8 Marks)

Ouestions. (18 Marks)

1. Explain with the aid if sketches how negative feedback affects pole location of three-pole amplifier.

(5 Marks)

1. Deduce the maximum value of feedback ratio B that causes four-pole amplifier with open loop gain

of 10* to oscillate. (5 Marks)

11L. Define gain margin and phase margin indicating how they are used to control amplifier stability.

(4Marks)

IV. Discuss two ways to compensate for amplifier instability.(4 Marks)
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Good Luck,
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I‘ Answer all the following questions:

= =

| Question (1) (10 degrees)

(1} Define the following terms: error, precision, accuracy, and sensitivity. {4 deg.)
{2) Given the cireuit shown in Figure (1), where a volimeter with a sensitivity of 1 KQ /V is
| vsed to measure the voltage across Ry, calculate:
‘ {a) The true voltage across Ry, (2 deg.) |
I (b} The reading of the volimeler, (1 deg.}
(¢) The percentage of error. (2 deg.)
{d) The accuracy of the volimeter. (1 deg.)
I Question (2) (20 deprees)
(1) Explain the operation of an ac electronic voltmeter using half wave rectifier. (0 deg.)
I| (2) Compare between d’Arsonval meter movement, elecfronic voltmeter (EVM), and digital '
voltmeter (D'VM). (6 deg.)
(3) Given the EVM of the source follower type. find the relation between ammeter current
|| and input voltage. If ry=100 K2, g,=0.003 slemens, R=15 KO, and ,=1800 & {ind the ‘
value of the ammeter current, (8 deg.)
| Question (3) (15 degrees) l
(1} Show, how a true rms voltmeter can measures the rms value ol 4 waveform. (5 deg)
(2) Describe the working of the following digital voltmeters: ‘
| (i} Linear ramp DVM. {5 deg.)
(it} Staircase ramp DVM, (5 deg.)
| Question (4) (10 degrees) |
| (1} Explain with the block diagram how the 2-C rhase shift oscillator achieves the criteria
required for oscillation. If the value of R=5 K and C=0.0] nk, caleulate the frequency of
| oscillation, (5 deg.) !
‘ (2} Determine the peak-to-peak amplitude and the frequency of the outpul signal V, as
| shown below in the Figure (2), then draw V. Given: R=200 K, K,;=10 KQ, R;=50 KQ,

l‘ C=100 pF, V=10 v. (5 deg.)

Question (5) (20 degrees) |
(1) Derive an expression for the vertical deflection on the sereen of a cathode ray tube. (5 deg.) |
(2) The length of the deflection plates is 25 mm, and the distance between the deflection plates

is 10mm. If the distance from the centre of the deflection plates to the CRT screen is 20 om,
the acceleraling voltage is 4 V. determine the deflection sensitivity of the CRT. (5 deg.)
(3) Draw the block diagram of the vertical amplifier and the horizontal amplifier of an |
[ oscilloscope. State the basic functions of each amplifier, {5 deg.)
(4) Using a diagram, deseribe the different parts of the trigger circuit and the sources of the ‘
Ingger mput. (5 deg.)
Question (6) (15 degrees) |
(1} State the undesirable effects if the probe is not properly compensated. (4 deg.) '
(2} Describe the different functions of the dual-trace oscilloscope. (& deg) |
1 |




(3) A tigger pulse is applied to the sweep generator in Figure (3) every 20 ms, compute the
amplitude of the outlput vollage Vo across the capacitor when the triggered pulse is applied, then if
the output voltage across the capacitor reaches to 10 % of ils maximum value, what is the voltage
across the capacitor after 50 us, if the saturated resistance of a transistor is 5300 £2, (5 deg.)
R, =3k
i "
.
L ]
- |
+
R é’j 1Y Voltmeter
— |
Figure (1}
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Figure (3)
Good Luck Dr. Entessar Said
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Notes:

Sustematic arrangement of calculations and clear neal drawings are essential.
Ay data noi giver is 1o be assumed — Answer as mawy guestions 4s you can.

Answer as brief as possible.
QUESTION # ONE (15 mark)

(a) Write a paragraph describing what you think is the most significant problems
in your town and how you can solve it {8 marks)

(b) Write sample checklists for completing a final technical report draft, explain
each item. (7 marks)

QUESTION # Two_(15 mark

(a) " Ethics is a significant factor in three main areas in technical communications”,

Explain in details each of these areas . (8 marks)
(b) Create a checklist for the following types of documents:
(i) Internal and External Proposals
(ii) Progress repotts
(iii) An experimental report (7 marks)

QUESTION # Three (10 mark)

(a) Describe common types of graphs and charts you may use in a technical
reports . {5 marks)

(b} Correct the following statements:
1. I except that T will never truly understand physics.
2. Lead in gasoline effects the environment.
3. My solutions is different than yours.
4. The engine needs to be fixed, irregardless of cost
5, The shifi in data is because there was a sharp change in temperature.
(5 marks)

Prof. Mustafa Mahmoud

Good Luck.....
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Answer the following guestions

(tuestion 1.

For the periodic signal mp(ty= ’_}[}Z: - rec?.r(! 0 — -’-hr)

i

ol

Sketch the signal in time domain.

1. Find and sketch its spectrum.
iii. Deduce the null-to-nul! bandwidth.
v, Find and sketch its power spectral density.
v, Estimate De power Py, total power P, Ac power P
Ouestion,
I it is required to transmit baseband signal m(t)=30 cos(2n x 10" 1) via DSBSC

and AM systems with carrier ¢{t)=100cos {27 x 10° 1)

i
11,

ii.

Draw block diagram for both systems (. And Rx.)
Evaluate the total transmitied power in both systems.
Estimate the handwidth required for lransmission,

HEsHON 3,

a. Define the SSB modulation process. Explain how to generate AM-SSB wave
using phase discriminator method,
b. Define the VSB modulation process. Explain how to generate the signal
showing the characteristics of the filier used.
¢. Compare between these two modulations techniques showing when cach of
them is used.
Duestiond.
a.  Discuss one method for modulation and detection of wide band FM sienal,
b. Define instantaneous frequency, modulation index, frequency deviation, and
lingar and nonlinear modulation,
¢. Caleulate the FM signal bandwidth where the frequency deviation=8 kHz and
fin=4 kHz. Write the FM equation if A.=18v and £.=3MHz. estimate the DOWCT
of this signal.
Questions.
a. Evaluate the figrre of merit of $8B coherent receiver model.
b. Estimate figure of merit of AM receiver using envelop detector model.
¢, Compare between the previous two systems and comment on vour resulls,

Crood luck,
Dn. Satwa Serag Eidin
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