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Department of communications 2" Semestce, 1 Year, 201 BeEiat
Microclectronics Technology Midterm Exam, Time: | ol
Nume :J ] Hea ['_ j
|| Answer the following questions
' Question | 10 Marks
{a) We need to ineduce (M) otoms as impurities for o shallow depth in the Si
semiconductor, €xplain -with drow- the sutable methed for that?
(b Whet is meant by (onnealing)?
(c) A silicon wofer has on Bi doping density of 10™ m™* at 300 "K. What is the resistivity of
the wafer? 4, = 0.135 m*iv.sec
Question 2 10 Marks
(@) Explain ~with drow- the most common method used to determine WES of conductivity

of the S.C. material. When this method ks not opplicable?
(b) Why the Hoynes Shoddey Experiment was. limited In the first days to the germanium

atoms only?

(<) A noninjecting metal probe of 1 mm diometers is placed on o plane surfoce of @
semiconductor of 25 Q-am resistivity. The outer surface of the serniconductor has an

ohmic contact. o 2 V batten, is connected between the probe and the chmic contodt.

Neglecting the voltoge drop QCross the metal and the ohmic contoct, determine the

current flowing through the circut.
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Partl

Answer the following questions

Q1{ 15 Marks)

1-a- What is meant by class A amplifier? .
Show that its maximum cfficiency is 25%.

1-b- Find the maximum ac output power, the dc input power and the maximum

efficiency of the amplifier shown in Fig. 1. Also determine the input resistance

assuming [}.=50 and r' =602,

I the circuit shown in Fig. 1 is replaced by a Darlington class AB push-pull

amplifier with [3,.=50 for each transistar, what will be the input resistance?,
and, what is the advantage of that?.

A

Fig. 1
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Answer the following questions 10 Marks
Question 1
s L I rl
ol GRS to artdiae () atoes as Impuetios for o shallow depth iy e
SOMIGEDOIRIOr. SR Auith Gianee The suaibie methiesd for Lthot?
(= S M b (Gevaaiean
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"\EL [ =5 - 5
':' . .‘H"l:.: 1_'\_‘""_ — I!-"‘::\.-"' |l|-|"' 1\. SO

O i ——n

XONOEY -0 drows- thie most comman methad used to determine type of condudivily

L L

of the .0 metenial. When this maethod & not opplicable?

Why the Hoynes Shockley Experiment wos, limited in the first days to the germanium

ctoms onk)?
A noninjecting meta!l probe of 1 mm dameters s placed on o plane suface of a

semiconductor of 25 O-om resisthity, The outer surface of the semiconductor has an

ohmic conadt. @ 2 V battery i connected between the probe and the ohmic conacdt.

ing the
Neglecing the voltage drop aaoss the metal and the chmic contact, determ

current Riowing through the drauk.
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Figure |

Question — 3: For the ac power circuit shown in Figure 2,

a. Determine the power triangle.

b. Determine the current supplied by the source.

!
T
1300 VAR 600 VAR

(ind.) (cap.) |

4

(1o

(cap.)

120 W

80 WY 11200 VAR

Figure 2

Question — 4: For the circuit shown in Figure 3, ifV; = 11720°V, R, =500.X; =

86.7 0 and f = 60 Hz. Calculate the complex power and correct the power factor to

unity.
b
_._
R
- V. vV,
C) i JA1 L
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VMidterm Fyam
Date: 24 3 201N
Fram Type: Wnitten
Noof Fyam Pages: 2
No. of Faam Questrons: 3
Faam Marks: 20 Marks
Fram Time: 60 Minotes
From 1210 AN o 1230 W\

Minoufia University

Faculny of Flectronic Fngineering

Dept. Industrial Flectronics and Control Eng.
Course: Flevtrical Power

Course Field: Specialization Requirements
Academic Level: First Year, 2% Semester
Academic Year: 2017 201N \
Course Code: ACF 124

e

®

F

Name:
Class:

Answer the following questions:
Question — 1: Put True (\) or False (%) signs for the following expressions:

Nuclear power stations of generating electricity have cheaper initial cost,

| Lol e eXpensive running Ccost. . ‘
| | The non-conventional energy sources are further advantageous due to
I' - | virtually zero running cost. ' 1
| ' A fuel cell has an ac output voltage typically of 1.23 volts at normal
3 ! atmospheric pressure and temperature. [ '
! 4. | A nuclear power plant is a thermal power station in nature. ( )
|| Wind power stations is a non-conventional sources of electrical power |
i | that have exclusive advantages of being pollution free and renewable. { ]
Raising [he_vnlrage makes it possible to transmit large amounts of electric |
6. power over long distances with minimum line losses. A 7
Hydroelectric power stations are considered non-conventional sources of
T | electrical power generation. A '
The nuclear generation of electric power is disadvantageous due to high | |
S capital cost as well as the maintenance charges. A '
Fuel cells operate based on the photo-voliaic effect, which develops an |
9. | emf, on absorption of ionizing radiation from Sun. ¢ l
When selecting a method of generating electricity, it is naturally desirable |
10. | that the source must have not perpetuity. | l‘ )
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3 For the circuit shown in Fie.2.

V=V oS et

2! Find an expression for the circuit impedance.

bl Drive an exprossion for instantancous power
(P) and average power (Pag) delivered by the
SUMCD.

Find the value of @ that makes the impedance minimum.

(10 marks

L

VYL

Fig.2
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D! {a) Vor the chrvuid showmn in figiVidram the sulpul meselarm

iF Dotk S0 amid A2 apen

WS wpew amil %3 g liwesd

wil 51 closed | and S npen

i) ot S0 and 53 clovnd

(B ITHL = 1) and © = 100l with bath 51 and 53 claved
caloulate  4i The nipple valtage and the ripple faclor .
W) The de output veliage .

1 —
- .
s==c
= R A
l E g 5y |
SO -
—
Fig.(3)
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Q1 ] Calciiate LAY, lor saeh cirud of Figi} . Connider idual diodes,

B awn
N =iy
gV T..I ¥ IW L " ")
| B I = FLEN -
i) Figin b

Q"l'-t}b;‘-“.'ﬁ‘“ c_l'..n ['):' Faty

Qg |b) Fer the kgl clicidt ahonn in FI)

Whal |a thie hencton of tha clewll a5V
P !
I {;.-:1’- oulput wevalfarm, L Ralkn
(1, “—e—r_g—.
iy b by b v
Ly
(1., gv—ta—roI

B 1

Figi
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Bepartrment of tnduvtrial Fleetromics and Control Ing Blid Leern uarm of BRe Terg) Semester
Firet Year Students Date Thopr, § /B3 2018
Fumber of Pages [ Tirne Sllcred: L Hour
D1: For the cirenil of fligure (1. A number of “irkel- I7 Muarks)

Cadmium vullage celis of an interna: revistance (p, =

0.2 L and capacioy of (€, = 10 Ak per eells has been Ra il b

confceled fo furm o single utters £y of ema 16, = | el

IV and (£, =20 A8). Ansver the nllmwing pojnis: = .,
—————. “' i |

R,
11 Whut is ihe teul pumiber of viollape cells usey® . |
| -:
2} Mraw the esnnection diagram of ihe voltage gells, T
0 IF the Battery Ey b used 1o ddrive the mutor of an rg. (11

clectric car o distance of 2&m with a4 constani
specid of Ubnedr fur an average motor cureent of IL50, What Is e capacitsy ufl g
alter travelling this distance?

4) Pctermine the current £, Nowing in the cireuil of Ggare (1} alice closing sa, (, =4 [1
I

5) Determine the value of 1., aand Ty belore and after clomfm sn,

| Mote that: the c.m. Mol the Ni-Cd voliape eell .= 12 V).

O R R S W W Ee e S e A S R =

A S¥

b
=
=
n
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(12: For the circuit of Geure (20, Using the nodal analysis, R,

determine the power dissipatinn in the resistanee K.,

| where: B, =50 0, K= 100 L), B,= 0.2 kL), R, = 0,25x
10 AL 1= 10V, 1= 20V, 1, = 2A] B i | “O

-
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Tiime allowrd: 1 Hous

QL

Cadminm volinge eells uf an inlermat resistanee e,

0.2 L1y aml eapacily af (=1 Ay per cell, s been
ool el £y =

Ay and (O =20 M. Answer e Fol o inge poinis:

connectedl 1o orm 2 singele uitery

For the cirenlt ol fieure iy A punmiher ul ~ivkel-

1) What is the etz i ber ol veltape cells sl

2y Draw the conpeeliieh digrram of e volbape evlls.

3} If the hattery Eg is aserd 1o drive the mulor ul an
electrie ear a distance of har with a conslant

i7 Marks)

Ry " b

—-'—--""- —
| 'l'ﬂ'.. 1
I . Fl i nl

Fig- 1110

speed aof LD for an average motor current of 0,54, What i the capacity of Ia

after travelling ths distance?

4 Determing the current 1) Mowing in the cireuit of Agore (1} after cloning swi (it =8 0

%) Metermine the value of Voo Vpand belnre and after closing 5w,

| Note that: the e.m.f of the Ni-C

—___--.-_--_--——----—--—-_--——-.—-—---———---.—

d vollape cell £=1.2 Vi

- - — =

pa
l_l_
x
5

A S
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Third question: (5 marks)

) Vi wsing dy namic niemnry, Weite 3 progeam to find the minimum and the

mavimun values dnoa dynamic array o N dnteger pumbiers. Print on ihe

vereen the minimumm sod the masimuom salues, (% marks)

a8
y i
.................... .
---------------------------------------------------------------------- 5B
B L T e e R T T ] TILELICE TR R T R L L LN U e
o
L
. ELE: - A ENE R RN Gl e
BEE T
abhi =t EEEEEF
Eest wrihes =
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while (current 2= NULL)

temp = current-=nevl;
currenl-nexl = press

[rres = current;
current = lemps
!

heal = pres:

)

Assunte that relerence head of a linked list contains A <—> I <=> C <=}
> F <—=F is passed 1o above function. W het should be the modified
linked list atter the epction call?!

(h)By assuming a linked list of N nodes containing integer data, write a
function to insert a node in the linked list after the node that has daia
cequals S0, (5 mrhy)

b - - Lo » L4 - " LR L] . = L
- '3 " m - i e - - ke
&
* §E xam ma - . .
- FETEEE TS sana T
aam - ® aEEE 8 ks - "
EERE - s * * - i .-
waww - FEEE R R R R - # - LN ] ¥ L » - .
® = - T . - FaEIEEE® i rEmm ® 4 - = 5
EEEEE T T smam rEss B REREnE @ BE i - T -
- - - - - - EE L] L - St T R R T T N
BEEE i RS mEmEaFEEEm - - bEwd ] TEL i
- semmmEEEEEE aed e i EE nmw EL ] -
] - = & = =& T YT L L] R e - = f & &4 Lt
i s e e e = [ ]a ] e T L L L R +EEAEm L e - e -
maw e T L T T sam = e EEREN * i
s LT saad - sshdamEmEds beaam a - U -
e L L TELLEL
P . e - - = rEs a
. ]
b A - - - - - LR - - e " * :
---- l----.........,._ — & . [ e
i -
.................... T . - - = 5 wEE
""""""" = = - - wa S waw = s
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using amospoage oy
MY maing )

= REEENN

VI Feam -

N num| s
LIRS

(LA TITI T

o L LT
LA

o L F

i l."ifl"l'l!l]':l;
N L. [

I*= nim = i
o L LIF

' num;

“ip = 4) - 5o
fortimta —0:j« K jon)

coul == ﬂlll"FIll] e ",
relurn I

Second question: (9 marks)

(a) Consider the Tullowing function that takes reference to head of 3 Linked
List as parameter. Assume that a node of linked list has a pointer to neat
node as mexl. (4 mzryy)

siruct SNode

! char (7
“ode® nean:

H

voll Tanction{Node *head)

| Sole *current = heal;
Sode “lemp - N1
“Sode *prev = NIL1

=
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Anster the followamy questions;

Furst question: (6 marky)

Wil Jerm fLra=
Purs drema farr ol Topartnm
Digtr D] JILJ0 0

:.l"l" ol p

AT g 4.

= c— L ——— e

a) Wewrite the Lillowing program alter removing the erroes, U nderline

cach corrcclion, ;

Program

singlude <wontream™>
wunAg Aamespace stil;
siruet Pivel

ind colar, sivle:

sanid show ot Pivel 1)

cout << [eolor, Panle << emdl;

int main()

: -
Fivels Point] = |5, 1)
show Painl| Paint ] )3

. Pivels Palntl = I'sintl;

color.Paintl += 2;
. show Pointi Mointl);
relorn O;

P mare s

Correction
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Fagireenng Phvsios Deparmen) Lapineering Phvsacsd
First Yoar: Fara Term Sl Termn Exam
Daey 0 Ials Tamie, Ikr

Full Mark-30
PRssical Ubnstaalss .

moet 0 'Re  e=ltali'C heAmadi M e=tnli'ms
ke 13S0 IR

Ansaer (e Pollinwing uesons

13 Cansader a electson of mass (m b meviog in ve-plane ina tac- dimensional bos af
side temaahs 1L bosuch that (V=0 insids amild (V=1 joutsids the box

Find the cigen-fonctions and 1he sigen-valaes
| 13 Markaf

2) Disouss the mathematical and physical mesning of the four quantum numbers.

| Varksl

3. ) Flearons with a maxemum kineric energy of 3¢V are gjected {rom a meial surface by
altravioled mdiation of wavelength [S00A. Find:

v} The work function of the metal
iy The threshold waveleapth of the metal
i The stoppag poreotisl

| 19 Marks)]

?
=
)

Grood Juck DiAkmed Abo Arais

Scanned by CamScanner

A St



-

“..:M,l‘“j | ﬁ:: Mamd | \-'_ﬂ.'l_-.“-t.l'i-l.f:_l_.... T s el uh_);&.:&

L'—rT-—q— i e e
o — | R L
g % | =
o e T T L3

.

- .

i

] 1 21 [ | o

— - —l!- h - l. | 4
B g Wl E- s ]
The wanmmior w of e NP~ Tjp= Ci Oy Cp amd O aie sarable
Ly emd Ly bawe fand tass
Ly

W L = Fpa eI 1" ks

Scanned by CamScanner



SR Gl plac i)

(Free Hand) : 4201 291 L2 ol

e e DT

Y

HEB ]

sl
= 1 @ &
L~ e G
SESEORE
= [~ |4 @

Scanned by CamScanner



nnnnnnnnnnnnnnnnnnn



Eu;l'::"'-hl-:u.n[}nm |

5=rf|-:t .'-In:h.mi Devicey -1

Surlsce Made Dev |-I:!H -3

Surface Mosat Deilgny -'_

ads 1ot ﬂ...-t,,.._;. H,r_,u;r.._pluh L-:Il..r,,.-.ilv.,,'.p o

l..s..-r.._.....t._:...mu,u

J—I'— 'II

Labglnts }3 iptnt

L-'t-l ll..f-l.l -I-_‘l-" =43

34 slom 311,254 Prototype ¥z |

e T ey Y S ._,I

-L-j-]-n.'lu Jllq-n.-l..l"’.. -1

..p—:l-l'.hl' =2 HJ}‘I"*-.‘—H-!IGI-'JL-L-!-JJ -
M'}rww*ﬁm;ﬂhﬁlﬁﬂuﬁ*h ] |
o gl pmelicl = | TS el =]

-I'.-..-_-I..-I.l-|a.|l-_lu'ﬂ' _JI

Ryl a0y e M LS 3t = |

£t 2 mond 3 psinid st Conzrn] F::IFI!.::-.-:.:'_:'....u, J.;...I

gl e

e

I..-..,,-.-I..I'.-.:.uj'.'l' b |

I Eﬂ}.ﬂﬂ.‘h: -3 I|

Scanned by CamScanner



Anawer all of the [allnwing guestions
Ouestion (1): (10 Marka)

n) Find the Laplace tramfarm of the follawing fanction,

1% f(t) = sinh?¥(31) 4 3e* -5t 1 f{t) = t'e" & 2t

1, Dt <l
.'!,']. _f“"l - 'r'“ :[ﬂ[ﬁ l]. *l_ _f{['l = 1 1<t ‘:2: T=1
b) Wrile the function [f{t) in terms of unil step [upction, tbea find W Laplace
tranifonre, .
2, Dst<l
here =
; 1 {:, 1SL55
Quealion (2): (10Marks]
Fin the Inverse Laplace tramiform for the follawing funclions:
2n+ 4 n-4
1 2). F(a) =
L e Sl T
a4l e
3). X(s) = e (1-€7)
). X(2) = FE _1 .l',_ﬂﬂ}:*l-*c 3
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Hir A Lirn

prm‘. HJ‘IJH Murks ﬁnu". Dr, Ei-Dhany
Answer all the following guestivns (30 deprees)

Question Mo 1z How we can express such expressions, (10 degrees)

(1) Forward soltage, Reverse voltage, Cut-in YVoltage, cut off voluge,
Peak-inverse YVoltage (5 degrees)

(b Consider a silicon ervatal whose bond gap enerey is Fg= 112 ¢ anld
its temperature are kept at T=3000k,

LLIM the Fermi level, Ernois in the middle of the bamd gap, what is the
probability to found electron st 12 = e+ KT, (2.5 degrees)

21T the Fermi level, Eis located ot the conductinn band edge, Er = g what
the probability to find an electron at = Fe + KT (2.5 degrees)

Ouestion No 2: (10 degrees)
11 We know that, fur electronie uses, the most imporiant property ufl
cemiconductor material is that its eonductivity be modulate by r:u_ur‘n-.:..!
siznals. can vou determine which parameter that effect the ennductivity .
15 degrees)
(b)  What are the main
in semiconduectors? (3 degrees)

: nifecni ] ili Uree CATTieTs
factors affecting the mobility of charg

(duestion No 3z (10 ilearees) ‘ _

\ () How '™ junction comes in equl

Fa T . . ) ' \

(b) Consider Silicon abrupt p-n diode “1".::.: il ol
i 1 apacitance ot 2y, : .

3 Caleulate the ;nncimn_c.uz;.:mﬁ!n o e bty 35 16, g

intrinsic concentration is10'" Si orelative | )

< eharee is 1.6 x 1007 (KT =
¢ 87 x 0¥ Flem , electronic charge is 1.6 x

. cpties () equal two
- aterial properties () eq Y + lenletion
s ﬁ: I'Illi n Pﬂll].:ﬂli'ﬂ af the diode? Caleulate the depletic
= -

librinm statement? {4 -.'n:-,:,rwtﬂ
L= 10" et and Ny =10 fem

ptrmiﬂiwit;' s
1/40, The const

| wWith my best wishes
|

and diffused j"ﬂ'iﬁ““w (6 dmr“ﬂmm 1ci1
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4.3) Briefly discuss nanostructures in terms nrllltlrilgimrn'iiun:llit}'.

A

[SMarks)
4.h) What are the conlinement regimes for quantum dots with
infinite potential barriers? |5Marks]

4.¢) What arc the possible applications of nanostructures? [SMarks]

*TIILII L] T TTIIIL Ll R L L T T sREEEEREE

5n) How are X-ravs generaled? Describe the construction and
aperation of Coolidge X-ray tube, How are intensity and hardness of

X-rays cantrolled? [SMarks)

5,b) Why eiposure to X-ray injurious to health but exposure to
visibile light is not, when both are eleciromagnelic waves?  [5Marks]

S.¢) Whal is the coordination number? Caleulate the coordination
number for simple cubic. bee and FCC lattices? [5Marks|

........ et T IRttt e T R R R L R R R T R L L R Rl

6.a) Explain why the propertics of polycrystalline materials are most
alten isotropic? [SMarks]

6.h) Briefly discuss the similarilics and difference between photons
and phonons. [5Marks]

6.c) Briefly explain why some transparent materials appear colored
whereas others are colorless. [SMarks]

Tt e e R L R R L LAl R P R R R R R R R R R R R N Ry

ot dpans plis 1) play 340 2] a3
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1-a) Explain the physical meaning and the properties of the wave function ()
according to quantum theory. |SMarks)
1-1) Consider an electron of mass (m) moving in x-direction in an infinite potential
well of width (L), such that (V=0) inside and (V==) outside the well,

Find and draw the eigenfunctions, the eigenvinlues and the probability of findiog the
electron lorn =123, [EMarks]
1-c) Caleulate the amount of enerpy emitted radiation when an electron in a
three-dimensional box of side lenpth 0.5nm makes transition from the third excited

state to the first excited state. Find the corresponding wavelength of the emitted
radiation. [SMarks]

2-a) Define: 1-Degencracy 2-7ceman effect  3-Fermi energy level

d-I'nuli exclusion principle 5-Heizenberg uncertainty principle  [SMarks]
2-5) Plot the energy of electrons (E) against the wave number (K) for free electron
theory and band theory. Then show the lirt and seeond Brillovin zones, [SMarks]
2-¢) Caleulate the probability of electron necupancy for state whose enerpy is:
i)0.1eV nbove Fermi energy levels  Ji)01eV below Fermi energy levels
fii)equal to Fermi enerpy level
Assume the temperature of 800K, [5Marks]
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2.3, Derive The instantancous pewer entering. a Cirtuik_pLk)

e — . — N T . ee—

—— — . W —

2.b. The voltage dLross aload is 2r(t) = 6o Cosflet -0y Y and
+he Cusrent th rovgh Yhe elementinthe ditection ef the
~ _velvagedrepie Ift)= 1.5 CostwraS8)A Eind: S
[ the cemplexand apparant Pricer s, .
(B! the real and yeartive powers, and (e)the pewer bactor
and thelaad impedance . S —
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1)

(10 Marks

r =13 Fur the electrical circult of Fig, 2, deiermbne:
j b
ay The erquivalent resiitance whiteh by seen Ty the oy
LTI T AN 1540 "o
{ 1
b The valiape Hrap "V acress the 35 1) —r i

reslstance.

'L
€V Theveuln equivalent cireoit aeross e 30 0 Y {;,,] y i
resisbince, .|-

=0 I—d:.*.'.-

?
B4 2t Zxa
- ’

4 i 3
(R

1.1) Fur the electrical circuit of Fig. 5. Determine:

2t The value of K for a maximum power ‘P’ of 3 mW
deliverzil in Fy.

1) The value of B for this candition.

) The value of Py

2-21If the battery of Fig. 3 » connectol tn the " i
circuit of Fig & Determine the eurreat supplicd Dy Fig 2
the battery when:
p) The bartery is conneered across the lerminals a-h,
by The hattery is connecled acrmss thie Lerminals o,
wmn 153 00
L i kL L i S A L3 L ]
ay &Y v
- 10 e,
| 7] ll n .'i Lo =iMn
b ] -.l‘l" 1 4
1500
o Fiz, 4

(10 Marks)

.2) For the electrical clreuit of Fig. 6, determing the tatal
power delivered 1o the cirenil by the two SOUrces using the

super-pasition principle.

[ 4]

12%

L g * ! v —lwr_]

the matrit form of the mesh equations. sas Q (_1)
5.0,

Enal of paxt |

— wl—
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T & el (@

Farulty ef Diectranic Lngneering ' Flertrical [ ngimesring [ACT115)

Department ef Industrial [lectronics snd Control Trg Final term Fuam of the 1¥ Sametter
Hrvt Year Students (2000 - 2015) Date: Thur. 10/ 1 J 2019
mumber of Pager ] Time allerweed: § Hours for both of the two party

Part 1: DC Circuit Analysis

‘ 01: Choose the most correct answer from the multiple choices (10 Marks)
I, cemiees s the type of malerials which has a negative temperature coeflicienl of realatance.
(ah metaly (b alloyy (e} vemicondocion () [msulators ic) None of vich ehalees

2. A wire of aluminum of 100 meler long, 1 mim’ erass-sectinn, has 3 conductance of oo S
(pa =2 8x 10 "t m)
ia) 2.8 () L () 7x10" () dax10? (e) Nune of 1uch choices

A A coil han 3 1ota) resistance of 20 (3 a1 0 °C, its pesistance becomey e {1 at 373 °K
assuming the material of the coil wire hasv @y = 4.26 = 107°7°C . (note thar: T “K=1°C +273).

(a) MK {hy 285 (c) 212K (118 fe) None of cholces
—_—in Pt
4. The circuit of Fig. 1 hay e Independent currenl sources and N
nenens e peadent voltage sources. 1 !
(2271 (W) 142 (ch0/2 2o (¢} None of v ( w?
such choices [ il
& [
% An 100 Ve source is connected to a prowp faar parallel bulbs of 200V / Fig. 1
100 watt each. The source supplles a corrent of ceee. m.
{2y 4000 (b} 100D {e) 400 () 100 fe) None of vuch choices
6. The polarization in 2 valtage cell has the effect of ... ity Internal resislance.
ja) fiving  (b) Increasing {¢) decrearing {dyehanging {e) None of cholces
7. Lead-acid cell is one of 1he e cells
(3) primary [b) secomdary fc)dry {d) high-resistive  {¢) None of chiolces
8. The Li-lon cell has .. capacity compared to the nickel-cadminm eell.

(a)equal  (b) lawer  (c) higher  (d) linear  (¢) Nooe of cholces

9. Three Identical voltage cells are parallel connecied to farm a bartery. Each cell has an open
circuit voltage of 5V and Internal resistance of 0.6 (L The battery terminal voltage for LA load
is eqqual to V. -

(a) 11.2 {b) 4.4 (e) 144 (dy4.4 {e) None of cholces

10. The eapacity of the voltage cell is measured by oo
(a) mall (b} Wh () VA {d) Ah {e) None of cholces
Page (1)
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PART I Laplace Transformes and Their Applications

{20 Marks)

Question (1]
a) Find Laplare transform el Ll Follom g Funr Lo
1. f(t) = e | ,r:u-—L-.m'Hn
w
e’ (R ES -
- ) Lofit)= [ " sinlet)ll
il 1\ o, others jse '[
5] Fin the inverse Laplace transform for the following functlons:
12 Sesl el By
1. e — il — r | - i —
FI'I"‘.".. ' Ald -'q-‘h'tld-".."r
< | TR
1 Fla)= "-1 L Fle)= ~—
(2e1][a=1) TER]]
{1” .‘iill'll}

Question (2]

a. The RLC cireuit shown in Fig. | consists of a resistor R = 160 [ n caparitor € = 10°*F
and an Inductor L= 1 H ennnectei In serfes together with a vollage source () =10V.
Prior to cloadng the switeh at time ¢ = 0, both the charge on the enpacilor and the resulling

current in the eireult are tero. Find:
1. The differential equation governing the charge q(t) an the capacitor.

2. The current [[(£) in the cirenit at any time L.
Determine the response of the mechanical system shown in Fig. 2 when subjected to the

(1, 1<t<2 ~ - . S
foree nn_{u_ othomuise - If M =1kg. K=2Nm! and B=3Nm"'s

— A T
O o P

Fig.

3

Fig. 1
Question (1) {10 Marks}

Find the general solutlon near ¥ = 0 of the variable cocffcients Unear differential equation

{Bessel’s equation);
2y " +ay' + (2 -4y =0

With My Best wishes
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Aty 7 £id 4:1;-"'.',}-'-.'.4_‘,.-': Lt o) e W

= - o owmgiew ™ &5 4 g - 1 T
S e ey e aal 2 al g (1)

=L+ 0w =(atsinn 4+t
de 1
1=0,02 ok (S0 A ) v 2SI A A e 3 A an ()
anly e & }';1:-#:. . }[I'Il_'t ‘;1.'-1‘.5-
s 3D | et pall
alip- 10 o et AT ihAD BBl Ll S0 el g ()

(DU ) sta! 3 pestad L J Ak 082y )
(D' +D* =D-1)D° -2D+3)y=¢"" +sin(2x+3)

alase 10 AED Alas LAD A Bl LT WY Jan gy (i)

(Lo JaT et A dias A0 2ol diu sl )

Yo E3vT e 2v =(x+2)+et rem

alsye 10 T et a0 ABAY A Rsea™ 2l ot s (i)

= L=t |

EECR RN LT Py

(VD - D -2xD+6)y = ¥

3sgilly glually gyall mlpaall sl
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Ly it . ’ ' ——.
.-HEHJH{II'I!U l:,. T :‘El[l!_‘i,r i ”-"-“r .-;.,._.'"”-r" I-"--’i”"

Taculty of flectronie Lrigeneenng by C5E F U0 dmera e Viade s und Algonith e
Pepartment of ¢ wmputer Seienee o, g, ] \ Trike ¥ OfF p1E
5 i o Er ~
fll".ﬂ. Tear -’} Fueae, SEO pin £100 80 heni ! f}f;;;mi
Mo of Orestions: Pva eaf Pingon @ A, Foar TR0

e T —

Answer the following questions:
'T"EFE Em*jf:};:.: | _
Clﬁﬂﬂff fﬁf correct arsten

Lo Sorting is ool possibile by osing which af the fallawing methods?
(¢ Lschange
f{|_|“','|-,'1:|r|r1

Yool maeeke; [601
[111}

g Dot

(hiSclectiun
v oareay can be oaccessed by oreferrmg o the indeved element within the

2.
Arriy .
() Yes (h) S
3 Stack is:
fa) FIFOY (SINIRY
thFCFO (diLIl |
1. Fura bhinary search algorithm (o work, it s pecessary (hat the areay (list)
must hes
(a) Suned fc)lnatree
thiUnsorted () Pushed into stack

Flow many swaps are required to sort this areay 12, 5, 1, 3, 4} using hulble

th

SOrt:

(a)3 fc)o

{h)3 {d)§
6. Which of the following algorithm does divide the array in two halves:
{¢)Linear scarch

(@) Insertion sort
(d)Bubble sont

(h)Binary search
7. A procedure that calls itself is called
(a)lllegal call (c) Recursive
(b} Reverse polish {d)None of the above
8. What is the worst case time complexity of linear search algorithm?
(a)01) (c)Oilog n)

-
"

(b)Oin) (d)O(n’)
9. Which of the following uses FIFO method
(a) Queue (¢) Linked list
(b)Stack (d)Birary Tree
1). What is the best time complexity of hubble sort?
(a)Oin’) (¢)Ofn)

(b)()n log n) (d)Ofn log n’)

Second question: {20]

(a) Write 2 function called Conurmi( ) that counts and returns the number of

nodes in 2 linked list pointed by head. |

—
1 -
-5 - . it | I
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For the circuit shown in Fig. 1. (10 marks)

1)
V=200 sin twt R1
RI=R2=10 K2, Wh \
L=0.1 mHl and C=U0.01pf, v \
R2 L =¢€
a) Find the resonance frequency (). l
b}y Caleulaie the RS values of Vi, I (0= o). .
¢} Find the active power delivered by the source al (0= wy). Fig.1
d)  For (©=2uy) determine whether the impedance cirenit is inductive or capaicitive.
2} For the circuit shown in Fig.2. (10 marks)
V=V, sin mot R L
a}) Find an expression for the circuil impedance. v
b) Drive an expression [or instanfaneaus power i
(P,) and average power (Py,) delivered by the
source.
¢)  Find the value of o that makes the impedance minimum, Fig.2
3) For the circuit shown in Fig.3. (10 marks)
V=50 sin 211ft, F=50 HZ I _
r—
R=1012, L=10 mH R
a) Find the value of C that makes the reactive v
power = (), G> T c
b) Find the R.M.S value of the current (I). T -
¢) What is the phase shift between 1and V
Fig.3
|Pax e_I-
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Univervn
Faculn
Department
CAcademie Level
Aeademie Term
| Course Name
CCourse Cmle
CAcadentic Y ear

! Menoulia

Flectromic Fngineering

GLueneral

1" Year

i
1" Term

Flectrcal Enginecring
Wk s

207 2018

o
5

| —

Iate

lime
‘ﬁu_ul l':l E:rt

Mo ol Questions

Full Mark
Il vam
I vamuner

14 0] 2008

From 10 amta | pm
*

£
(1]

| Final F vam

Frofll Irr. Abdul- vpim S,
Dr. Ramy Farid

Answer all the following questions

Qucestion 1

PART |

(15 marks)

For the cirenit in Figure 1, caleulate total power delivered from the current source at

mavimum power transfer to R;, and then sketeh the characteristic curve of the total

power delivered rom the souree by varying the load Ry

5,156 ©2 %

Ii’-ﬂg

o ®

Lo
e,

20

Figure 1
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Answer all the followine questions

PART 1

Question 1 (15 marks)

For the circuit in Fieure 1. ealculate total power delivered from the current source at
maximum power transfer to Ry, and then sketeh the characteristic curve of the total

power delivered from the source by varying the load R,

5456 @ = Zioo
5 02
10 A ——A A g’RL
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! | P P | ®
A e N and N Nerays of modvbdemum have was cleteths 071 and 0 6N [5 Marks]
| - 1+ a N " v
respevtv ey, Find the wanvelength of' 1, Neray of moivbdenum,

¥ LI P | . L R . . '

b Valeulate e camespotidme thickness x required o peduee 110 Marks)
the ameunt of trasmitted Neray intensity by halt of Fe-17 mass *o Cy
L L : [ E I B L . x e + =
ALY aensin o T gy and mass absopiion coetliciems of 1

and Urare 37,0 and 299 omy” g respectively Tor Mo-K,, radiation).

Saa) Convert the plane (101) into the four-index Miller- Bravais scheme for {5 Marks)
hexaponal unit cells,

5-2)  The unit cell for tin has tetragonal symmetry, with @ and ¢ lattice (10 Marks)
parameters of 0383 and 0318 nm, respectively. 11 its density, atomic

weight, and atomic radius are 7.27 glemy’, 118,71 gmol, and 0.151 nm,
respectively, compute the atomic packing lactor.

e-3) Brctly explain the two possible origing of specific properties of (5 Marks)
nanestruetured materials.

6-b) The reflecuvity of silicon at 633 nm 15 35% and the absorption coellicient {10 Marks]
is 3.8 x 10" m". Calculate the transmission and optical density of a sample
with a thickness o 10 um,

* C 1 | Bk | mmp | ] #l) la Y Ha| | e
]_Qucstmn ERE 'm T Ism [ l r . | ::
Achieved 3 | E | A3 | el | k) l B3 | add | el | Al a1l CHE ] ai LIS w1 l“‘-l \
11.0s -
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Faculty of Electronic Engineerin z
Engineering Physics3
Final Exam,

Time: 3hrs (10-13)

Menafis Universioy s
Erngineering Phyvsics Department
Fimr Year- First Term

Dgze:10°1 2018

Full Mark- 90

Physical Constaats: m=9.1510"Ka  e=1.6x10M'C  h=6.6x10"];
c=3x10"m’s k=138x10" JK

Answer the following questions:

1-3) Discuss the physical meaning and the properties of the wave function (¥
[3Marks]

according to quantum theory.
1-b) Consider 2n electron of mass (m) moving in x-direction in an infinite potential

well of width (L), such that (V=0) inside and {(V=x) outside the well.
Find and draw the eigenfunctions, the eigenvalues and the probability of finding the
[SMarks]

eectron forn =1,2.3,
I-¢) A photon with wavelength 0.5nm strikes an electron at rest and rebounds at

angle of 120 to its original direction. Find the wavelength and speed of the photon
after collision. [3Marks]

2-2) Define: 1-Degeneracy  2-Zeeman effect  3-Fermi energy level
+4-Pauli exclusion principle 3-Heizenberg uncertainty principle
2-b) Plot the potential energy of an electron in a linear periodic lattice and
[EMarks]

Kronig -Penny model. State the Bloch solution.
2-¢) Calculate the probability of electron occupancy for state whose energy is:

i'02eV above Fermi energy level  ii}02eV below Fermi energy level
iiitegual to Fermi energy level
Assume the temperature of 400K. [5Marks]

[5Marks]

3-a) Explain the following:-
i) Meissner effect i) Electron pairs formation in BCS theory [3Marks]
[SMarks]

3-b) Compare between type I and type LI superconductors.
3-c) Electrons with a maximum kinetic energy of 3¢V are ejected from a metal

surface by ultraviolet radiation of wavelength 1500A. Find:

ijthe work function of the metal
ii)the threshold wavelength of the metal ey

iii)the stopping potential

Good luck Dr.Ahmed Abo Arais
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Menoufia University Subjecr: Electromics 2

Faculty of Electronic Engineerine
Dept. of Electronics and Electrical Comm.

1" Year

....................................

Question One (10 Marks)

Al) Derive the complete hybrid equivalent circuit model for common Emitter
transistor, and find an expression for the following parameters

1. Total voltage gain 2. Total current gain

3. Input impedance of the stage 4. Output impedance of the stage

B1) The transistor shown in Fig. (1-1) has the following h-parameters x*a}ucs:
hie= 2.75 KQ, hee= 180, hye= 2510, hee= 25 uS. Find (1) Ziz. (2) Tz (9) A

(4] Aj, [.5]' -ﬁhimz‘,‘h and {6} Zets'_L:e'l-

Question Two (10 Marks)

A2) Draw the DC load lines for the network of Fig. (1-2) on the characteristics of
Fig. (1-3).

(B2) Determine the peak-to-peak value of I and V.. from the graph if the input
voltage V; has a peak value of 10 mV. Determine the voltage gain A..

+18 r
+18V
| |
II
1 33 m |
;, 680
Kn gF L
¥ iff—
e st “. 4T,
(T ) _
SgF
00 e L1 I/ A=l
n - N M — 22 47Kl
o 4 Z,
' Z
¥
¥ —
b Z v =
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