y\:@\ a2

Tanta University : Department of Electronics and Electrical FHEdiG %

Communication Engineering ! Engineering

Course Title: Electronic Measurements (1) Course Code:EEC2105, Students: 2™ year.
Date: Sat.,06-Jan.-2018, Time Allowed: 3 hours, No. of Pages: 2
Total Marks: 90
Final Exam

Remarks: (answer the following questions... assume any missing data ... arrange your answer booklet ... Use graphs

and examples whenever you have a chance during your answer)

Question 1: (20 Marks)

a~ Analyze the circuit shown to find its function. If its input is
v; = 10sinwt mV and R, = 2R,.
i.  Sketch its output
ii.  Sketch its output if D, replaced by a short circuit
iii.  Sketch its output if D, , D, are inverted.
Sketch its output if only D, is inverted.
Sketch its output if only D, is inverted.

b- Design a first order active band stop filter with voltage gain of 10 and a lower cut-off frequency of
100 Hz and higher cut-off frequency of 1.5 KHz. Draw the circuit and sketch its frequency response.

c- Draw a precision instrumentation full wave rectifier and indicate how it works. If the input signal is v; =
10 sin wt mV, compare its output to a bridge full wave rectifier.

Question 2: (20 Marks)

a- Draw the basic structure of the electromagnetic flowmeter transducer. Show how it measure the flow
velocity. List the advantages of it.

b- Compare the different temperature transducers. Put your answers in a table.

c- For a certain thermistor, # = 3100 K. Its resistance at 30°C was 1200 Q. If it was inserted into a liquid,
and its measured resistance was 2440 (, find the temperature value of that liquid. If it is replaced by a
resistance thermometer with @ = 0.05 and its resistance at 30°C was 1200 (), what is its resistance at the
temperature found by the thermistor?

Question 3: (20 Marks)

a- A digital signal is presented by 5V for logic 1 and —5V for logic 0. Construct a 4-bits summing type
DAC and a 4-bit R-2R ladder DAC using 5 KQ resistors. Find the output of each circuit for a digital
input: 1001,1010. '

b- Compare the ramp type ADC, the flash ADC and the dual slope ADC. Deduce which ADC type is
suitable for digital multimeters.

Page 1 of 2




Question 4: (15 Marks)

a- Draw a circuit for generating square/triangle waveforms test signals for laboratory.

b- Draw a phase shift oscillator based on OpAmp that has all the resistors in the feedback network
are set to 12 K€ and all capacitances are set to 2.7uF. Find: (i) the frequency of oscillation, (ii)
the condition for oscillation, (iii) If the available resistors for adjusting the gain of the amplifier
are 15 KQ, 33 KQ, 220 KQ and 470 KQ, choose the right values for assuring the existence of
oscillation
A Hartley oscillator has L, = 3L, ,C = 10nF. Draw the circuit and find L, L, for generating a
frequency of 1.2 MHz and the required amplifier gain.

Question 5: (15 Marks)

a- Compare between the heterodyne- and window- type wave analyzers. Include the block diagrams
when possible.

b- Draw the block diagram for a laboratory harmonic distortion analyzer and explain how it measure
the THD.

c- A distortion analyzer reported that the THD of a signal is 12% and it contains only the
fundamental, 1%t , 3™ 5% and 7" harmonics. If the rms value of the harmonics are
1.2V, 0.2V, 0.1V, 0.05V respectively. Find the rms value of the fundamental frequency. Suggest a
method to reduce the THD of that signal.

The end of questions

Use only black or blue pens or pencils in your answer
Do not make any mark in your booklet

Good luck .
Dr. Sameh A. Napoleon (Coordinator of the Course)

Page 2 of 2



Department: Electronics and Communications Eng

Faculty of Engineering

Course Title: Technical Reports
Date: 15/01/2018

Course Code: EEC21H3 Second Year
Allowed time: 2 hr No. of Pages: (1)

Answer the following Questions:

. What are the main contents of the reports’ body?

. Mention the strategies for successful proposals.

1
2
3. Compare between the informal and formal emails?
4. Address the types of the technical writing.

5

. State whether the following sentence would be classified as either formal

or informal. If informal, change it to formal.
I am pleased to inform you that you have won our grand prize.

I hope all is well with your new career choice.
[ shouldn’t have gone and missed with it!!

I can’t help you with that cuz it’s too hard.
Hi, how are you?

Mo ow >

6. Identify the contents of the title page with an example.
7. Give examples for the Tree Diagram for effective writing?

8. Define the word ‘citation’ and how to cite references within the text and
in the references list?

9. Structure the Table of contents for a review article titled ‘Electronics in
Medical Devices’. _

10.What are the restrictions (what to avoid) while writing an abstract?

11.Define the word ‘APPENDIX’ and when it can be used?
12.Address the general guidelines for Graphs and Tables.

13.Write a maintenance technical report for the Electronic laboratory in
the Electronics and Electrical Communications Engineering
Department.

14.Write the following reference in the correct format:
(5 (226), Effect of Obesity on Albino Rat Kidney, WS Mohamed, AS

Ashour, 2016).

Best Wishes
Dr. Amira Salah Ashour




i

S0D
—“I: 7

a 1ey) moys ‘saojesado

SAREBALIDP PUE I33UI) ‘PABANIE(" PIEMIOJdq 0 PUD VA Q1T  (9)
(wyyriodpe Sraquoy) €€y purg (A)  jurod-os ueissneo) (1A)
NI SAPPIAA ()  d[n uosdurg (1)’ d[n feprozade.y, (1)

suisn £q Nxmmﬁ ﬁc% Jo anjea dewixoadde ue pury (q)
. *d[ILI uonBIZ)UI

[eprozader) Jo uriof 9y} pue J0.LId UOHEIUNL) JO ULIO) oY) Inpa(g (®)

(Wsz)(so

(10", J = V7@ sadaym ?oﬁw_cmw.:xo uospaeary) €€q (1)

(L0, 3 pue (50,3 ‘(10,3 (1) ‘puy

I'C |TT |60 |80 |90 |70 |(0a

S0°0 | ¥0°0 | €0°0 | 200 | 10"0 | X
d1q®) Surmofoy oy woaq (q )

(Spoyjour s, U0JMAN pUE paes.Io] ssnex) asn)

bl 9| S| L| ¥| €] sT(x)y

L0]90|S0|vo[€0|[T0|T10] X

(S€°0)3 Pue (§9°0)(TT°0)} PuUly 91qE) Sursoyjoy oy woy (k)

"wa0y wonejodsoyuy surpds avaul Uy A BUIPL00)) )T WOL] (11
duefd-Ax ur Ajearydeasd sapos asap ywasoaday (1)
* LLOL S3p093 Jo aduanbas ay) £q juasaadax
pue (0°0) ye Sunpre)s aa1nd Jo afew [e)Sip Aoy Surpooud [euonddIIp woay (9)

poyppow d3ueadey () poyyow uosydey — u03MaN (1) poipour Juedag (1)
spoyjow
SUIMO[[OJ AP ISNAqQ Q=7 —X+X ysod uonenbs jojooray pury  (q)

| 6| 8| 9| ¢
S| ¥ €| T| 1] X

wLI0j a+~o§ = £ wW.10J 3y} uo dAIN3 3 Sumiy ( ©)
Xz

WSO G
r!;[
(‘woo ,7) 1eak puooes Burissulbug Jo Ajnoeq

0TTZaWd (8102-£102) 8102/1/L1 Ays1aaun ejue

SmaoouiSuy ; g i fpsaaarnun
Jo Kymoey w SN BWIRYIBIA 9SANSAYJ Jo Juaunjaeda(q BjuR ],

- g 7:_7./,0




Q (4) (25M)

(a) Use Shooting method to find y(0.6) , h=% and0 <x<1 for
y' +x%y +y=x
where y(0)=0and y'(1) = 1

(b)  Find the current I(t) at t=0.6 by numerical approximations method in the
following network with R;=5 ohms, R,=4 ohms , L;=0.2 henry , L,=0.5
henry which connected to a source of voltage E(t) = 100 cos (200t) . Assume
that current and charge are zero when t=0 use h=0.2

L,

B %Rl % 2
RZ

(¢ ) Use finite difference method to find the solution of one dimension heat
equation 4u; — Uy, =0, with boundary conditions u(x,0)=x sin 7x ,
u(0,t)=1,u2,t)=0 and 0 < x = 2

With my best wishes I' Dr: M.Shokry . Page: 2/2
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Faculty of
Engineering

Department: Electronics & Electrical Communications

Total Marks: (90) Marks

Year: 2017/2018
No. of Pages: (4)

Course Code: EEC2103
Allowed time: (3) hrs.

Course Title: Electronic Circuits (1)
Date:13/1/2018

Question No. 1 : (10 Marks|

Choose the correct answer to complete the sentences
1. A change in frequency by a factor of is equivalent to 1 octave.

a2
b. 10
c. 5
d. 20

2. What is the ratio of the capacitive reactance Xcs to the input resistance Ri of the input RC
circuit of a single-stage BJT amplifier at the low-frequency cutoff?

a. 0.25

b. 0.50

c. 0.75

d. 1

3. For which of the following frequency region(s) can the coupling and bypass capacitors no
longer be replaced by the short-circuit approximation?
a. Low-frequency
b. Mid-frequency
¢. High-frequency
d. All of the above

4. The region produces the maximum voltage gain in a single-stage BJT or FET

amplifier.
a. low frequency
b. mid frequency
¢. high frequency
d. none of the above

of the decibel gains of each stage.

5. The decibel gain of a cascaded system is the
a. sum
b. difference
c. product
d. quotient

6. In the input RC circuit of a single-stage BJT or FET amplifier, as the frequency ;
the capacitive reactance and of the input voltage appears across the
output terminals.

a. increases, decreases, more
b. increases, decreases, less
c. increases, increases, more
d. decreases, decreases, less

possible bandwidth for a

7. The of the upper cut-off frequencies defines a
system.
a. highest, maximum
b. lowsst, maximum
c. lowest, minimum
d. None of the above

8. Maximum efficiency produced by class B amplifier is approximately
a. 50%
b. 60%
c. 79%
d. 84%

9. In a class C amplifier

a. Efficiency and distortion both are maximum
b. Efficiency and distortion both are minimum.
c. Efficiency maximum but distortion minimum.
d. Efficiency minimum but distortion maximum

10. Effect of voltage-shunt feedback connection is

a. increasing the input impedance and decreasing the output impedance.
b. increasing the input impedance and increasing the output impedance.
c. decreasing the input impedance and decreasing the output impedance.
d. decreasing the input impedance and increasing the output impedance.

Question No. 2: [10 Marks]

Complete the following sentences:

The maximum efficiency of resistance loaded class A power amplifier is

In class B operation, the operating point is generally located of the d.c. load line.

1

2

3. Class C amplifiers are used as

4. If atransistor is operated in such a way that output current flows for 60° of the input signal, then it
isaclass_ operation.

5. The collector efficiency of a power amplifier having zero signal power dissipation of 5 watts and

a. c. power output of 2 watts is

6. A transformer coupled class A power ampliﬁer has a load of 100 Q on the secondary. If the turn

ratio is 10:1, then the value of load appearing on the primary is

7. Power amplifiers generally use transformer coupling because transformer permits
8. Quasi-complementary push—pull transformerless power amplifier has two pairs: Darlington

and

9. If an amplifier with gain of -1000 and feedback of B = 0.1 has a gain change of 20% due to

temperature, then the change in gain of the feedback amplifier equals

10. If the gain of the amplifier without feedback is 4, then with feedback B the overall gain of the

circuit is reduced by a factor




Question No. 3:

1. Refer to the class AB amplifier shown in Fig. 1

[20 Marks]

a. For Vi =15 V rms, determine the power delivered to the load resistor.
b. Draw the load line for the npn transistor.
c. Label the saturation current, Ic(sat), and show the Q-point.

2. For the circuit shown in Fig. 2

a. Determine the low-cutoff frequency.

b. Sketch the asymptotes of the Bode plot.

+40V

Fig.1

’ V.
—AM—]} Ips = 60
01 4F Vp= ~6Y,=e0)
N ] §33m

BY ¢y =3pF Cy=4pF
Cy = 5pF €, =6pF

f
f Cy= 1pF
30
47 uF

i
i Q

L}
ql
q|~.___jzf_____
}

Question No. 4:

R3 and Rs.
2. For the circuit shown in Fig.4:

a. Calculate the single-ended output voltage Vo.
b. Derive an expression for the common-mode gain of the amplifier circuit.
c. Explain with drawing how we can improve this circuit by using constant current source.

Isi
&
Ry=
10 k€2 R>
[ WA WA—rt
o
+
R3=
10 kQ R4
‘L AYA A%
is2

4708 ¢ 47k

[20 Marks]
1. For the circuit shown in Fig. 3. drive a symbolic expression for v, as a function of isi , is2. R1, R2,

ﬂ(=n5=iﬂkn
B,=B, =75

[30 Marks]

Question No. 5:

1. For the circuit shown in Fig. 5: 110 Mark]|
a. Calculate the total offset voltage for an op-amp with specified values of input offset voltage

Vio =4 mV and input offset current /o = 150 nA.
b. Calculate the input bias currents at each input of the op-amp if the average bias current /is = 30
nA.
| 2. For the signal and circuit of Fig. 6 , determine the maximum frequency that may be used. Op-
amp slew rate is SR = 0.5 V/ps. [5 Marks|

500 x$2
| AN : 7240 kO
V'»'
I i
| Fig. 5 Fig. 6

3. Determine the output voltage of an op-amp for input voltages of V;; = 150 p V and Vi, = 140 uV.
The amplifier has a differential gain of 42 = 4000 and the value of CMRR is 100. |5 Marks|

4. Explain how the operational amplifiers can be used to form various types of controlled sources.
|5 Marks|

5. Calculate the ac power delivered to the 8-Q speaker for the circuit of Fig. 7. The circuit component
values result in a dc base current of 6 mA, and the input signal (V7) results in a peak base current

swing of 4 mA. |5 Marks]
VCC:'"’ lov
Licﬁﬁﬂi
i {4 ma
W .
Ky =88 f
Ry sl 12 mA
. ¥
0 f
i 6 mA
Y } bt o
! b 3 mA
C i ""i,aw s ety eez e i
2 { !
IB = 6 A 150 H &mA
Ry A :
1 3mA
Duelo V: _ E.
! :4 mA 0% fp=2mA
et A S S DR T S
= G 1 ] ¥, 4 33 ; ‘%Eq\
Fig. 7
B T T T L R T T T e Ry

End of Questions

Best wishes of success
Dr. Roayat Ismail (Coordinator of the Course)
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d. State the main concept of detection of an FM signal, then explain the demodulation of a
frequency modulated signal using a simple high pass filter discriminator. [6 Marks]

plasiols 33,30 Jaoas 55LEY Jouadtl salaiad 3,50 Juadill 7580 @ FM 5)La] e cadigall 205,11 5,440 <03

tﬁﬁfﬁ@if&a‘y@‘;@?

Best Wishes
Dr. Mahmoud A. A. Ali

Course Examination Committee
Associate Prof. Mahmoud A. A. Ali Dr. Sameh Atif Napoleon
Associate Prof. Amr Hussain Hussain Abdallah Dr. Heba Ali ElfKhoppy

Course Coordinator: Associate Prof. Mahmoud A, A. Ali
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Tantz {niversity Faculty of Engineering
Course Title: Communication Theory Course Code: EEC 2104 Year: 2™
Date: First Term 3/1/ 2018 Allewed Time: 3 Hours No. of Pages: (2)

Answer the following Questiens

Question No 1 [20 Marks]

a. Assume that the signal f(¢) is given as follows: : L less s Zaiajlt 35)LaY1 o yo,a  [5 Marks]
t —10 t+10
f(t)=2 [rect ( > ) + rect( > )] cos w,t

(et Falll 2_3,LEY ols )|

o Sketch this signal in time domain.

¢ Obtain its Fourier transform and draw it. syl @3 L3 5368 Jagad s
¢ Find its spectral density, then indicate whether it is an energy or power signal and why.

el g 5 o 5543 55 T G3Lo 55L3] o S iy @5 ¢ L) Lpdalall Talisnl] pand o

b. Comment on the importance and the usage of Fourier series and Fourier transform in
communications. Support your comments by examples. [4 Marks]

AR LES s @ LY 2 y)5h Jagais )98 Uealuia e JEo aluiiod el @ Laaf 250

c. Explain briefly the convolution property of the Fourier transform, then explain in details an
application of its usage in analysis of a communication system [5 Marks]

VLT Lalail Julod 2 dalieiesd Laaddad Juuaditly 7 50 & ¢ )53 Josmdd o 50Y1 Lol Sl 5

d. Define the natural meaning and the mathematical expression of the correlation process, and
explain in detail how it can be used to suppress or to reduce the noise effect on receiving
equipment’s. [6 Marks]

S8 s T Caas 2 Lgaluiiod 3T Lluads 7580 @& cdaylall Llead Gunlipll juailly andall iell Caypety @B
L 3] e clus guntl

Question No 2 [20 Marks]

a. Define, explain the physical meaning, then indicate the mathematical and / or graphical
representation each term of the following: . [6 Marks]

2._;]\:4.” )}G‘Y‘ L}Ae“amd&x}g;\.ﬂﬂ P.J.u)-” 3‘ /3(?-‘51:'_)-” d._glnl” U"‘! SJL:J:?( c\j 4L.§)Lu L,.Z.LH C).&j u.;:e).fugqs

s Linear system. el allazti
» Time invariant svstem. cra !l pa il alact]
e Distortionless system. g fya I it

b. Explain the procedure io calculate the transfer function of a linear time invariant system for
individual harmonics, then show how to measure it using a spectrum analyzer. [4 Marks]

Hai Canmniinge

At e abs Lgedde® s 0 \- s yall cladal gall A8y s 30 ae ol el AU 33 ANy il LT >

Y
sl ¥l fises

e
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Question No 4 [20 Marks]

a. Sketch and explain and the phase shift method to generate the single side suppressed carrier
amplitude modulated signal fssg s (t). [4 Marks]

Alalotl da gl ol s oo ol g3 Laad] Jouad 55L8] salsil jslall Gagly i3l Lislo g ol 5 eyl

b. Draw and explain the general block diagram of AM Radio transmitter then draw the spectrum
of the signal at the output of each stage. [5 Marks]

s o J&o zpds ie Culall JEod @yl @3 ¢ a0l 0 Sl sl el Jusd eyl alall SBgieall dabaiel o 550 o5 s

c. Explain in details how to change the unmodulated carrier to obtain a general expression of the
frequency modulated signal fry, (t) showing its instantaneous phase and frequency. [5 Marks]

LA).\_):\j LA)}-‘G 1344:}5 .).\J.U'dg.\.l:: 5)‘1}:?‘:&)&.{3&4‘1}1&”&&“)_‘& ilalstt Z.}.j“)ﬂ._si: L_@&ML}C)&‘

.gJ‘A:;U\
d. Illustrate the specifications of the standard FM audio broadcasting for public, the frequency
range allocated for it, number of stations, and the bandwidth for each station. [5 Marks]

Sl LYl clazs siey cdl Gawaiel] (ga3all GUailly FM allaty jggemll Luliall peewdl Sl ciliinfge puny
Aaza Jemt LAY Gl (o e sousS

Question No 5 [20 Marks]

a. Explain what is meant by the Bessel function, the form of integration that it expresses and its
type. and what is the mechanism for determining the frequency band of wide band frequency
modulation system through the values of its coefficients. [4 Marks]

oS alladl (gl Glaill pusd 3.317‘__,.@ Lag de gy die pual (O Jalsmill Y2 Lag Jows Uty 3503l oo Lo sy
AiMalas @18 US (e aual g Flais 225311

b. Explain the physical meaning of the linearity of modulation. State the condition of linearity.
Apply this condition on the following techniques: [4 Marks]

S Sl e oyl s Guadaly 0 @ Al oy 553 @ ol Tudaid agadall il 20

fosa.sc(t), foserc(t), fupm (6), fwpem ()

c. Explain in details the direct method to generate the wide band frequency modulated signal
indicating its basic concept in addition to its practical circuit for reaiizaticn. {6 Marks]

Il BLoYL el LgSine J15LEY) e Blaill gl ol 33,30 Jooad 5508] audgal 5,500 Ggpdall Joaiilly 7 a0

Lgelaiiod Eney Lall Zabaadt 55001

4 e 34nia

¢. Define the rise time indicating its importance in designing of communication systems. Then
prove how to determine the rise time for a low pass filter using a simple RC circuit.[5 Marks]

;:_[a_)l &LAJ)Y‘ OB (el e caiss Cu:.v (A.Z BT Sy | PN v ‘Q._a..a_l..a:\ 2. dl_m.zi Lae._u.ﬂ_c;ﬁ iL:J)\“ e et f:ﬁ

.'-..';.Z&Aj isglia cpa Lpmnn Aaiin 2)3‘.3 ‘ai‘).'zlu.:\.; oRaRkis e

d. Write down with the aid of drawing an expression of ideal high pass filter according to the
concepts of distortionless, prove its impulse response, and draw it then comment.  [5 Marks]

.)._A.LA;L:-H

Question No 3 . [20 Marks]

a. Express the general mathematical relations that represent the following modulation techniques
in the time domain: [5 Marks]

a3t GUadll 2 L ottt 3yl Jia3 ) Zalall Zpais byl frasall Llies ulicnes ol

fosesc(t), foserc(t), fssp.sc(O), fuse (6), fuppm (D), fuprm (), fwprm (t)

b. From the expressions of the time domain that you have just wrote in part a, deduce the
mathematical expressions of the spectrum of the following modulation techniques. [5 Marks]

M Jootaal! ol Cadall dpa by 1 fopeall il T sl 2 sl Lgins 301 a3l Skl ol psnad il

Fpsgsc(w), Fpsprc(w), Fssp sc(w), Fyppm (@), Fypry (), Fywprm (@)

c. Draw the spectrum of the following modulation techniques assuming that the modulating
signal f(t) as a sinusoidal function of amplitude 4,, equals one half of the carrier amplitude
A, whereas its frequency w,, is one tenth of the carrier frequency w,.: . [5 Marks]

Of o 2 alalandl do sl plas! coal Lge Lt Lpa Dlass Louadll 5)LE] o (olyaly LI Jooadll oliss cauls e

rilalod) 2 gl 53,5 Y5k Lansys

Fpsp.sc(@), Fpserc(w), Fssp.sc (@), Fyppm (@), Fyprm (@), Fyprm(w)

d. If the carrier is given as A, sin w_t, sketch precisely the output of the following modulation
techniques in time domain assurning that the modulating signal f(¢) as a symmetric pericdic
rectanguliar function of amplitude 4, equals one half of the carrier amplitude A, whereas its
fundamental frequency w,, equals one tenth of the carrier frequency w,.: IS Marks]

'-_’A Je“\_i:l.” BJL‘.«J \); L..":r)&._n ,_:_I.A).” Lj‘,!aa.' 2__ ;__J;.. x_;_..l.nl." jj..'a e~ Z_E‘av\.,: ig.u_)‘ ¢l S_)L..,;_‘ sl L}.}.U cilan ‘_!i
,_.:.'3’.4..:\ L;\.‘..;'j).fk LA_’:_!J-:) 1».4.;..';__; alalsl :L._>‘9“ CLH.J\ aa “65\.“4:] Ls,cul JY : io P dici Par 7 Z—‘_J_,"-: i.t;).a ;J'L}.}A oe ;)L:LC.

rilalondl G gl 33,5 ydie

Jpsesct) fpsarcit), foull). frm(t)
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Tanta University
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Electrical Power and Machines Engineering Dept.
Final Exam — First Semester 2017-2018
Course: EPM2104/EPM2141(Electromagnetic Fields)
Year: 2" Electrical Power/Communications

Time allowed: 3 hr.
Date: 10 Jan 2018

No. of Pages: 3 | No. of Questions: 5 Total Score: 85

| Remarks: Attempt to solve all of the following questions

Part-1 Electrostatic Fields

15 Points [10+5]

Question 1

[A] SOLVE AND CHOOSE the correct answer for the following statements:

(Verification of your choice is A MUST when numerical data are given)

Al cilbanall 59 O Ala B Jally A g e (85 a0 131 A e ) ada o)

(1) Plane z=-10 m carries charge -20 nC/m?2. The electric field intensity at the origin is

(a) -10a- V/m (b) -18na: V/im  (c¢) -72ma- V/im  (d) -360na- (e) None
(2) Point charges 30 nC, -20 nC, and 10 nC are located at (-1,0,2), (0,0,0), and (1,5,-1) ,

respectively. The total flux leaving a sphere of radius 6 m centered at the origin is:

(a) 20 nC (b) -10 nC (c) 10nC (d) 30 nC (e) None
(3) A potential field is given by ¥ = 3xy — 5y. Which of the following is not true?

(a) The potential difference between point (2, -1, 4) and point (2, -1, -4) is zero.
(b) At point (1, 0, -1), E vanish.
(¢) The electric field at (2, -1, 4) is 3ax - ay V/m.

(d) The potential at (0, 1, 0)is -5 V.
(e) None of the above.
(4) Which is not an example of convection current?
(a) Electric current flowing in a copper (b) A beam of moving charges

(¢) Electronic movement in a vacuum tube  (d) An electron beam in cathode ray tube

(5) A capacitor connected to a battery stores energy twice as much with a given dielectric as

it does with air. The susceptibility of the dielectric is
(a) 0 (b) 2 (c) 1 (d)3 (e) None

[B] State true ( \/) or false (X) and correct the false statements
AR A | el (x) i) o Ala 8 prsnaaiily 45 g e (565 ol 13) A Aula ) a0

(1) The dielectric strength is the minimum electric field that a dielectric can withstand

without breakdown.

(2) Inside a conductor, the electric field intensity is changes with the position.

(3) A dielectric is an equipotential body.
(4) For a free-charged dielectric-dielectric interface, the tangential components of the

electric flux density in the two materials are equal.

(5) The charges can be either be created nor be destroyed.

|
|

1/3

’ . . . . - - 3
A. A circular disc of charge with radius a lies in free space in the z = 0 plane, centered at

I:Question 2 ]' 15 Points (3X5) %
|
!

the origin and has a uniform charge density of ps, C/m?,

(a) What is the total charge of the disc

(b) Find the electric field intensity at point A(0,0,4)

(c) Find the electric potential at point A

(d) For ps = e, C/m* and ¢ = 4 m. Calculate the magnitude of field intensity at points

,-B. Starting with Gauss's law, deduce coulomb’s Jaw. J

’ C. Consider the following charge distribution:

‘ * apoint charge of 10uC is located at r = 0, and
f * 2 uniform surface charge density of —1uC/m?atr=2

) a) Calculate the electric flux density Datr=] and r=3
b) What uniform volume charge density should be

|
P1(0,0,3) and P(0,0,-6)
(e) For p; = e, C/m? and a — oo. Calculate the magnitude of field intensity at Py and Ps. ‘{
|
J

| established in the region 4 <r< 6 for D to vanish at r=7.

,&uestion 3 | 20Points (2X10) =

A. LetV = 10xy, V in free space.

a=2 Pars b=94

) (i) What is the volume charge density? .
(ii) Determine the potential difference between A(1,2,3) and B(1,3,5) (two methods)?
(iii) Calculate the work done needed to move a unit positive charge from point A to point B?

(iv) What is the work done needed to move a point charge in a rectangular loop taking path
(1,0,0)—(1,2,0) —(1,2.1 ) —(1.0,1) —(1 ,0,0)? Discuss your result?
(v) Assume that the ¥ = 0 plane is a conductor and find the total chargeon 2 < x,z < 3.

|
|

B. The following figure shows the representations of electrostatic fields near a dielectric-

U .

dielectric boundary for different medium,

(a) Which configuration(s) are correct for &1 < &,?
(b) IfE = 5@, + 2@, + 3d, V/m in medium 2 and &2 = 2&,4 = 2, then determine:

2) The polarization for each medium.
3) The energy density in both medium.

I

|

! 1) The electric flux density in medium 1.
|

|

|

I

1
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Question 4 L Extra Points (BONUS) [ 5 Points

A point charge Q=10 nC in Fig. is 10v/2 cm away from
the origin. The charge is located between two semi- z{
infinite conducting planes as shown.

(a) What is the number of charge images?

(b) Sketch the electric field lines and the equipotential
surfaces in the system.

(¢) Calculate the magnitude of the force on Q due to the

charge induced on the conducting walls.

Part-1I Magnetestatic Fields and Time varying fields

Question 5 35 Points

a)

Enumerate Maxwell's equations for steady magnetic field and static electrical field in
both differential and integral forms. Explain the modifications required for time varying
fields.

b)

Write short note about Hall effect and how it can be used for current sensing.

c)

A current sheet, K = 6.04, A/m, lies in the z = 0 plane and a current filament is located
at y = 0, Z = 4m. Determine the filament current I and its directions, if H = 0 at (0, 0,
1.5) m.

d)

A current filament carrying 15A in the 4,direction lies along the entire z-axis. Find H in
rectangular coordinates at (2, -4, -4).

€)

For a rectangle loop laying in xy-plane, the loop opposite corners are (0, 0, 0) and (1, 2, 0).
It carries a filamentary current of 4mA. The current is going out the origin along x-
direction. If the loop is subjected to the magnetic field B, = —0. 64, + 0.84,T,

calculate the torque established on the loop.

Find the current density vector causing the magnetic field strength H = xyz(a, + 3,) .

Express the vaiue of H in Cartesian
components at P(0.01, 0, 0) m in the
field of coaxial cable a = 3mm, b =

9mm, ¢ = 12mm, [ = 0.8A, centered on ads R
e A . : e & i <

the z-axis, 4, direction is into the k5 , Yos €

central conductor. Ly b s

Wish you all the best A. Prof. Mohamed K. El-nemr and Dr. Sherif Dabour
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