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Angwer the following guestions
[| Problem number {11 (14 Marks) —|
[a] Put (Ed)or (x}, then weite correct statement (10 Marks) |
1) The code segment is limited to 64 Kbytes in 80386, |
2) STOSB
| 3) In real mode, scements can begin al any location in the memory sysiet,
4 AND AL. BL
‘ 3} MOV AX, DL
| ()] LES BX, CAT
| ok INC BYTE PTRI[EL]
| &) PUSI] BX isequivalent to PUSH LB
@) MOV ES. DS
| 1) INAX, CX
! (b] IfaMOV SL |BX + 204] instruction appears in a program. what is its machine
I langnage equivalent? (4 Marks)
] CpoodeMOVEZn ]
| | RiMcode | Addressing mode T Code [ REGfield
'1 :i (00 | DS: (BX + SI] —t OrL | BX |
TEES . i1 RN 1% SEN .-
:, . T pS:(BX+DI] | 10 | -
i | ps:pexi 4 ML 3 b

[a] Draw the internal architecture of the microprocessor 803 86 then describe the use

T Problem number (2) {24 Marks)
k3

l of all registers. (10 Marks)
|

[b] Comparison between: (9 Marks)
[ 1) The real mode operation and the protected mode operation.
] 2) The 16-bit instruction made and the 32-bit instruction mode.
3} LOOP instruction and TMP instruetion.

[e] Code a descriptor that describes & memory segment that begins at location
‘ 210000, and ends at location 21001F . This memory segment is a code segment
| that can be read. The descriptor is for an $0286 microprocessor. (5 Marks)




|' Problem number (3 21 Marks
T ——uumber (3} (21 Marks)

| [a] For the folowing instrictiong determine the
function, (10 Marks
/ L) M(H-’[IEE«'LHJ, BX
2) MOV |BP], DL
’ 3) MOV CL, [EDX + EDI]
4) MOV ARRAY[EBX], FAX
3) MOV [EBX + Z*ESI], AX
| [B] In & machine language instruction, what
f W bits found in some miéchine langy

[ e e

Is spe

[¢] Describe the operatrion of each of the following instructions and th

i

} the destination Operand in each instruction

data addressing mode and d

cline it

cilied by the MOD field, the D and

age instructions. (3 Marks |

€ content of
fer execution A3SUMINg the iniljaj

values are DS =“U600H, BX = 41221 (6 Marks)
,r' [) INC BX

2) SUB BH, 22,

3} RORBX. 7

4) AND BX_FOFF,,

43 {16 Marks

Problem number
~Totiem number
| [a] Suppose that D - 0200H, BX = 0300y, S8 =

DI = 04008, Determine the memory address
| instructions, dssuming real mode Operation: {

1) MOV AL, [1234,,]
2}  PUSHBYX
3} MOV CX, [BX]

- MODEL SMALL
LODSE

FOP DS

MOV BX, OFFSET DATS
MOVSX BX, DL

OUT DX, Ax
LGS SILDATA4
DATAS DW 20D
MUL D

L)
| 2
I 3)
| 4}
3)
6)
7)
B)

UP(?)
| 9)

[]"J'ﬂﬂ'g.i; SP = [:IUD_I.}I arid
dccessed by cach of the following
6 Marks)

| [b] Explain the mezaning of the following instructions- {'_I_U_Tﬂéﬂq_s}

I
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PROBLEM # ONE (15 marks) ford AN ¢ o asts Ty
1- Draw and explain the ring counter circuit? (5 marks)

IL- What is meant by a shift register? What is the difference between it and the shift circulate registers? In
shift circulate left register, if the initial value was 1101, then what will be the value stored after three

clock pulses? (7 marks) | l
I Using whatever means possible, prove or disprove that the two combinational logic circuits shown
below have equivalent funetion. Explain yvour approach and show your work, (3 marks) |

b
c
a
c

% | Circuit #1 "
_@ __@* Circuit #2 |

O [

PROBLEM # TWO (20 marks) [

L Yourtask is to derive the state diagram associated with the o lowing sequential logic circuit diagram:

—

{a) Is this a MEALY MACHINE or s MOORE MACHINE and why?

{b) Write Boolean equations for the circuit nodes- Z, Dy and Dy,

(¢} Fill in the state transition table,

(d} Draw the state diagram, (10 marks)

Please Turn Over B,



e 13A0) OINLL 3583

TV EeIT ooy pisaas; 350
‘o031 JHVNEIT

(syaewm g) ‘spod yusuoduwros pue ‘sjeuds L ‘sndino
‘sindur [je [aqe] 03 ams ag ‘Japow TAHA Futmoljor stp o1 spuadsosiod jeyy WeISEIp Y00[q S MEBI(]

(SYIET (Z) TaHA ¥ # WA 19004

Jea[o (2 ugsap st2unoD (g sunany (e

- (syaewm g) SSMOWMYIUASE PUE SNOUCIYIUAS U8aMI3G SOUSISTIP 24D STIRUM 11

258y
(e 1) sojed
aamud pue sdoyy dijy 1g-1 2sn AJuo Avw nof 1800000 31g-f InoA I0] Weiielp aNewalss ay) sei
PNID A1 FUIUTISHP UM PRIAPISUCD 24 PINoys 1ng welderp s SwAnpdus
107 ATUO 202 SUO SE WAOUS ST SIT (001) 21es 0} Yaeq oF [jis 11 “2jeis AUR Je [= 19S2T Ul 18T 810N
‘urIBelp Lonisuen 2es (jEnenun jeymstios) Furojo] syl s Iunos pg-¢ e oawapdun oy amnel T

(3{eT () € # WA 18084

(syaew (1) £21QBIS JINAITD AT S] /52]E1E PASNUN 2} JO AU0 Ul [[ry 2 1 uaddey jpaciegs  (p
"SI0 DYL MEIP UYL W] parpduns g ul
uray ssaxdxg -suonenba ndine pue suonenba indwr dogg-dify -1 21y eauiap Juawuisse sup fuisn (2
*{3511] 2[4E] 241 2oNPaL 10U OC]) "S9IEIS 2591 JO] JuRwiugsse ATBUlg S1EIS B puld (g
‘a]qe) pegrjduns a1 ejrimal pue op aswad ‘os I ;e]qe) SI) UT S238)S 211 SZTUINOILT NOA 1R

|

LR

|
|
|
I
|
|

E-A S

[=X1%E p=x1E
ndino apejs ap] | mdino IIBIS XN tl WISILT

‘sare® aifiop pue sdojp-diy -1 Bwmsn pajuaiea)dun ag 03 $1 2jqe) 2988 Furmo|[og 241, =11




a)

h)

c)
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Remarks: (answer the following questions._. assume any missing data... answers should be supported by
sketches if possible)

Ouestion number (1) (18 Marks)

A single-phase 2300/230 V, 100 KV A transformer has the following actual parameters:
Ripw=020 Rpy=0001582 Xpw=07€C X v=00075Q, Reapy =20k, Xmpw = 12 kO

(i) Obtain an cquivalent circuit of the transformer referred to the high voltage side.

(i) If the transformer delivers rated load at 220 V and 0.8 lageing power [aclor, determine the
voltage regulation and the elficiency.

(111) Draw the phasor diagram [or the condition (ii). (12 Marks)

Write down Lhe energy balance equation for the motor mode. Prove that the developed torque
acts m the direction that tends to decrease the reluctance and increase the inductance.
(6 Marks)

Question number (2) (14 Marks)

Explain, miding with appropriate sketches, the different methods used 10 control the speed of de |
moLoTs. {3 Marks) |

Diraw the external characteristics (i.¢ the relation between the terminal voltage and the load
current) of different types of de gencrators. {3 Marks)

An 8-pole, 300-rpm de shunt generator with 800 wave-connected armature conductors supplics a
load of 25 A at its rated terminal voltage of 240 V. The armature resistance is 0.25 €2 and the ficld
winding resistance is 240 €2, The rotational loss is 280 W, Determine;

(i} The induced emf (i1} The flux per pole
(iii) The torque applied (iv) The cfficiency {8 Marks)
Ouestion number (3) (14 Marks)

A three-phase, 208-V, 30-lz, 4-pole, 1440-rpm, wound-rotor induction motor has a standstill
rotor impedance of (0.6+)2) ohm and a negligible stator impedance.

(1) Define the slip, the breakdown slip and the synchronous speed. Show how can the direction
ol this speed be determined and reversed?

(ii) Explain briefly the effect of the supply voltage and supply [requency on the motor
torgue/speed characteristics. Hlustrate vour answer with suitable sketches.

(iii) How does the increase in the rotor resistance aflect the breakdown slip, the starting torque.
the breakdown torgue? Hlustrate your answer with suitable sketches.

(iv) Determine the value ol resistance lo be added to each phase of the rotor circuit so that
maximum torque is developed at the starting condition.

(v) Determine the speed al [ull-load torque with the added rotor resistance. (8 Marks)

P.T.C). Page: | /2




. Cont. Question number (3) (14 Marks)

b) A 440-V, 50-Hz, 6-pole. three-phase induction motor is taking 65-kV A, at 0.8 power factor and
running at a slip of 2.5 %. The stator copper losses are 0.6 kW and the rotational losses are 5 kKW,
Compute the motor cfficiency and the shaft torque.

(6 Marks)

Question number (4) (12 Marks)

a) For a three-phase synchronous motor, explain briefly the ellect of the ficld current variation on
the armature current and power [actor. Hlustrate your answer with suitable sketches.
(3 Marks)

b) | A threc-phase, 12-KVA, 460-V, 50-Hz, 4-pole, star connected synchronous machine has a
negligible stator winding resistance and a synchronous reactance of 8 ohms per phase al raled
terminal voltage. The machine is first operated as a generator in parallel with a three-phase, 460-
V, 50-Hz power supply.

(iy  Write down the conditions for connecting two synchronous generators in parallel,

(ii) Determine the excitation voltage and power angle when the machine is delivering rated
KVA at 0.8 PF lagoing. Draw the phasor diagram for this condition.

(i) With the field current as in (ii) the prime mover is slowly increased. Determine the
maximum power that the generator can supply. What are the corresponding values of stator
current and power factor?

{9 Marks)
Question number (5) {12 Marks)

a) | A 230-V, 50 Hz, 1 IIP universal motor runs at 1500 rpm and takes 1-A when connected to a 230-
Y dc source. Determine the speed and the power factor of the motor when 1t 15 connected to a
230-V, 30-Hz supply and is loaded to take 1-A (rms) of currenl. The motor resistance and
inductance are 10 £ and 0.23 H respectively, (3 Marks)

b) A six phase (stator poles) permanent magnet stepper motor has two rotor poles. Determine the
possible step angles that can be obtained. showing the corresponding sequence of excitation.

(3 Marks)
¢} | Give short notes on the main [eatures of the following:

| {1} Single phase induction motaor
(i)  Servomotors

Hlustrate vour answer with suitable sketches. (6Marks)

WISH YOU ALL THE BIST

D, Said M. Allam
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Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches. ..etc)

1 Systematic arramgement of calculations and clear neat drewings are eysenticd,
! Any data not given is to be assumed — Answer as many questions as VO Can,
| Answer as brief as possible.

Question number {fi (20 Marks) .

a) Explain several techniques that help reduce the effect of error on practical measurements.

(5 Marks)

b} Current was measured during a test as 20.5 A , flowing in a resistor of .20, It was found that
the ammeter reading was low by 1.3% while the resistance value was high by 0.5%. Find the
true power as a percentage of the power that was originally calculated . (7 Marks)

5 c) A voltmeter having a sensitivity of 1.5 k Q/volt reads 80 V on its 150 V range, when commected
across an unknown resistor in series with milliammeter, the ammeter reads 15 mA.
Calculate (i) apparent resistance (ii) actual resistance of unknown resistor
_ (iii) error due to loading effect of voltmeter
I (8 Marks)
Question number (2) { 20 Marks)

a) EXplain the basic principle of operation and construction of strain guage, what is the advantage
of using a compensating gauge ? (7 Marks)

b) List various types of temperature transducers and explain the applications of each .
(8Marks)
¢) A thermocouple produces a voltage of 50mV Its internal resistance is 50 £ The resistance of its
leads is 10 €. Its output is read by an ammeter having an internal resistance of 120 . determine
the output voltage . {5 Marks)

Duestion number {3) { 20 Marks)

a) Explain the origin of ground loops. Sketch a circuit model for show the effect of ground loop
noise and suggest several methods for removing the effects of common mode noise voltage .
{7 Marks)
b) Show how OP amp and RC network can be used to design a phase shift oscillator and
explain its operation.
If the oscillator have a three stages with equivalent resistors R =10 k € and capacitors
C =0.001puF are available , determine the value of the feed back resistance Ry necessary for
your design to operate as an oscillator, determine the frequency of oscillation (8 Marks)

| ¢} Show how probe capacitance affects timing measurements. Determine the percentage change in
a rise time of a signal generator as a result of probe capacitance, assuming the signal source
resistance and capacitance are R, =50 © , C; = 20pF , while probe resistance and capacitance are
i Rp=IMQand Cp = 10pF (5 Marks)
|

P.T.O, Page: 1/2



Question number (4) { 25 Marks)

{a) Explain the construction of Wien bridge oscillator using an n-channel JFET as a stabilizing
element and explain its operation. (7 Marks)
(h) Sketch the block diagram of a staircase —ramp digital voltmeter and explain its operation.
( § Marks)

(¢ ) Bxplain the construction and principle of operation of the 555timer chip .Explain how to
use it as a voltage controlled oscillator (10 Marks)

Good Luck
Prof. Mustafa Mahmoud
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Problem number (1)
a- Using Lagrange polynomial to find one approximation root of the equation sinx +x-1=0
b-From the following table Find:
(i) Linear spline form [ | P Rt - R 17 o jl::' SRR %
| ; ” . | i) NS I _I.." SR ki ek LT g INERITERT Y
| (ii) f(1.1)and f(4.5) using F(x) 12 |6 ke | 9 12 | :
; Newton's forward and backward 1
F Problem number (2) (a)From the following table '
| i = T - -_I—- —_— - S G '-_ P 1
|ix 0o (025 |05 75 |1 (125 LS |
|[Feolin [23 (31 42 [72 o3 [112 |
. . . h '
Find D2,2 (Ricardson extrapolation) where 3, =a () a(h) is central
| 4 %
5
‘ approximation of {'(0.5) and h=10.3.
F. g x2 a2 |
F‘ (b}¥ind an approximate value of [ (e dx)dy  py using
il
! Trapezoidal rule on X-axis with h=2 and  Simpson rule on y-axis with k=2
Problem number (3)
(2)Deduce the global error by using Euler method for first order ordinary differential ;
i eguation
{b) Using Rung —Kutta method to find ¥(0.2) and z(0.2)
. v Iz . |
i —Jﬁx-l-}'ﬂ, & =X-v y()=1 and z(h=0 i
' itk o
| o e
Problem number (4] (a) Using N ewtons-backward 1o find Adams-Bash fourth ~Moulton Torm
i
. , U TR i I oy IR 5
r Yr+1"Yn «}4[3:5?;1 0yt p-2 2 p-3l
: g A e o ey 3 ;
and using it to find y(0.4) of — =xty=l ,¥(0)=0 and h=0.1. :
L i
'?
‘ (b) Use finite difference method to find the solution of 1
' g o DEFE] and u(x,0)=x(1-x), u(0,t)=1, &, (x.0)=20 ?
‘ u(1,t)=0 :

Papge: 1/1



| Problem number (3)

I {a} Given a graph with the following lists vertex-sel 112,34} and cdpe-list {12, 23, 24,34, 14
i (i} Draw this graph

l (it} Find the adjacency matrix and incidence matrix of this araph

i (iii) Find the degree-sequence ol this graph

(iv) Give two subgraph of this graph
| {(b) Draw & non-simple graph with six verlices and degroe-scuence (0.3.3.4.5.3)

| {¢) Build a binary tree which its vertices orders in preorder as 7325465 and inorder as 2345678

Praf .Dr. - Abd-El Aziz Ahamed A ba- K hadea
Div, Ml Shokey,

e —— e Perrrrrs i
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Workout the following guestions

Question 1 {15 marks]
I State the differences between linear and nonlinear data structures and give some examples far
sach type.(5 Marks)
. State the difference between sequential access and random access data structures in giving
cpme data structure examplas for each. (5 Ma rks)
itl. State the difference between the generic List<T> and the non generic list, ArrayList, in the .N ET
framewaork class library. What class of them you prefer? Why? {5 Marks)

Question 2 {15 marks)
Given the integer numbers 100, 5, 2,10, 1, 30, 4, 62, 70 and 40 stored in their writing order in an array.

I Write an algorithm in any language of your choice that accept the array as @ parameter and sort
its contents in descending order using selection sort algorithm, {5 Marks)
Il scheratically, explain the operation of your code [how the position of each nu mber is changed
inside the array as the algorithm does its waork.) (3 Marks)
M. Analyze the algorithm and give its Big Oh {asymptotic) running time cost. {5 Marks)

Question 3 {15 marlks])
Binary search is one of the mast famous searching algorithms.

L Differentiate between binary search and sequential search from performance point of view {5
barks)

. ‘Write one recursive implementation and another iterative implementation for binary search in
any language of your choice. The implementation should take an array and a search value. (5
Marks)

il. What is the difference between recursive and iterative implementations? (5 Marks)

(uestion 4 {15 marks]
L. Identify the suitable data structure for pach of the following (3 Marks)
a. Converting decimal numbers 1o another base
b, Calculate the shorted path from a city to anather
c. Weodeling storage location hierarchies on a storage device
d. Building storage of citizens that will be frequently searched by national 1Ds

e. Building storage of employees that will he frequently searched by names

L If the two input stacks for the algorithm shown helow are empty. Show the cantents of each of
them after the execution of the algorithm if the input string exp="15+ 30— 45 + 60 = 75+ 50" (5
Marks)

Page: 1 /3



. Write an afgorithm that takes the resulling stacks as argument and calculate the result of the

expraession. (5 Marks)

i

alae

Calculate (Stack N,

if

nn .
’

token =
= o; p <

1 axp.3ubstring(p, 1}
£ {IsNumericich)!

= M ==
£ (ch ==

L p ==

{IsWumeric (tokent)

N.Push(token):
token = "'";

if {ch == "+" {1 ch
.Pushichts

Guestion 5 {15 marks)
Consider the binary tree and the algorithm shown below

Stack O,

token +
lexp. Length

shring expl

exp.Length; pt+)

Sy

13

W “,."r"]

chno=s

@
TR,
5]
e
i o
w5 | 178
St L J

| void Traversal(Node current)

{

}

if {current = nutl)

{
Traversallcurrent.Left);
Console WriteLine{current.Value);
Traversal{current.Right};

}

l. wWhat is the output of the algarithm if the root node of the tree is passed to it? (5 Marks)

L. What is the asymptotic run time complexity of the algorithm? (5 Marks)
. ‘What would be the resulting tree after the deletion of the node 150 from the given tree? Give all

possibilities. (5 Marks)

Question 6 {15 marks)
Consider the graph shown below and node (a) 23 a starting nade. Apply Dijkstra’s algarithm to find out
the shortast path to alt other nodes. Show your steps graphically

Page: 2 /3



{heestion 6 {10 marks)
You studied two spproaches to get the minimum spanning tree in a graph. Apply each of the two
approaches to the graph shown below; explain each step in your solution in drawing. Do these two

approaches give the same result for the given graph? If your answer is yes, under what condition this wiil
be always true?

m
RS
25 ':\'_,)\
45 .'II / an
1 W g
= vf"/ L £ 75 Ty
4 i ot fﬁ’/“,-"
T an § F e
II'L ~ 2 L / /
W -~ kb 43_/
ol % < /
IE, I A,ﬁn
III A0 IM\‘\ ] e .‘r/”} !
1 i’
~ P o]
\"}---\-\-‘--" | Py H Il,f
Hid 5:_|"---._ . /-' i)
i © e e
HE
Good Luck

Course examination committes
DOr. Hamed M, Hemeda
Or. Ahmed &l Tahawy
Or. Tarek Al Ahmady
Prof. Hisham Arafat Khalifa

Coursét:aurdinatar: Or. Hamed M. Hemeda
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