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Answer the following five questions:

Q(1): For the circuit in Fig. Q1 g
i ) Ra T,

a) Prove that V. =—2(V, - V¥,) when —=—

EUR ' Ry Ry

- Ha [ @ 2 :
b For =t V=40 Vand Vi, = 158V,
Ky Rd 3 v,
whal range of values for V, will result in linear
operation?
Fig, (1

Q(2): The voltage pulse described by the following equations is impressed across the ter

of (1.5 ul capacitor:

'\-\..'| .} |1 I. '-- {.-]
()= 5t 0=t =4
Wi=2001 ggt e

a) Derive the expressions for the capacitor current, power, and energy.

i1 \

by Specify the interval of time when energy is being delivered b y the capacitor,

0(3): a) Deduce the current response for an RL cirenit with step voltage source.

b} The current source in the circuit generates the current pulse shown in Fig, Q3.

There is no energy stored at 1= 0.

ki is [y =
1- Derive the numerical expressions for (1) J
- T F=
sl e i~ i Al
for the time intervals 1= 0,0 <1< 350 us, and 3 1 L :} L
o8 , \_]_. O
- : i |
S us =1 <o e e
s o it L{ps)
2- Calculate v{507 us) and v{30" us) lig. Q3

(A Aabiall i)

=]

rminals

340

-t



4): The switch in the cireuit shown in Fig. ©4 has been in position 2 lor a long (ime.
2.4 P £

ALt =0 the switch is thrown to position b, Find
a) VA fortz=0

i oo 30 K2 E=0 g0 A0 KO
h) i(t) fortz=0 WTNa b i
Sy gy
WM WE T+ L e N .
| K7 T/ Ve Frn s
i |
Fiz, {4

{5} The iniual energy stored in the cireuit in Fi g. Q3 1s zero. At
1% applied to the cireuit.
&) What is the nitial value of J, and dl: /dt 7
b) What is the numerical expression for 1{t) when t = 07

—_—

- i -
=10 Tl
: =400 255 230,
1 J\ = P T
24 (’J'\ j‘< 0 myg nEy v

mA N [ '

&1

L= 0, a de current source of 20 mA

Sy 8 RN b
7y B sl Sl cobl 2
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Attempt all guestions

Question 1
{21 The following test data obtained from shori-circuit and open circuit tests of a 75
KWV A, 4600/230 V. 60 Hz single-phase transformer:
Open cireuit test (on low volage side): ¥, = 230 V, [y = 13.04 A, Py = 521
Watls,
Short circuit test (on high voltage side): V. = 160.8 V. 1, =163 A Py, = 12068
Warts,
Sketch the transformer approximate equivalent circuit referred to the high
voltage side with the values of the parameters, (8 points)
(b} Describe and sketch three different types of a single-phase induction motor.
{ 3 points)
{¢) Draw the torque-speed curve of an induction motor and derive <8 s

developed targue. { 3 points)
Juestion 2
{a) A 3-phase, star-connected, 220 ¥ (line-to-line). 10 hp, 30 Hz, é-pole iduction
motor has the fallowing constants in chms per phase referred to the stator:
ro= 0294, 1y = 0.144, x, = 0.503, x' = 0,209 , X, = 13.25. Iron losses are
neglected, Using the approximale equivalent circuit, for a slip of 0,02 and
taking the phase vollage as a reference, compute in polar form:

(i) Rotor current reflerred to the stator,
(1) The stator current
(& points)

(b} If the rotor current referred to the stator of the motor of part (a), for a different
ship, is 19 A, find the gross mechanical power developed in terms of the ship.

{3 points)
(c) For the motor of part (a) , compute :
{i) The additional rotor resistance referred to the stator te limit the starting
current to 20 A

(i) Approximate value Tor the slip at maximum torgue.

n.,..w.h & al) ¢ .a_ml\wu o, ,_“

(i points)
Cuestian 3

¢a) Discuss. with the aid of suitable sketches. the different methods wsed Lo control
the speed of de shunt tpotors. (6 pomts)

(b} A 460V, de seriesynotor runs at 300 rpm taking a current of 400 AL Assume flux
is proportional 1o the field current. If the load is reduced so thal the motor i
taking 30 A. compute the speed in rps and torque. Total resistance of the
armature and field circuit resistance 1s (.8 ohm.

[ 8 points)
Cuestion 4

(a)} Discuss, with the aid of suitable sketches, the voltage build-up process of de
shunt generators, Sketch the no-load characteristics al different speeds and
define the critical resistance. { 6 points)

(b) A long compound de generator delivers 100 A at 240V w a resistive load, The
armature, series field. and shunt field resistances are 0.1 . (.045 and 100 ohms
respectively. Sketch the circutt diagram and determine :
it The armature current,

(i) The generated emf
{f points)
Question 5

{a) A 380V (line-to-line), 100 KV A, 50 Hz, star-connacted svnchronous generalo
has a synchronous reactance 0.15 ohm per phase. The armature resistance 1§
neglected. Compute:

{i} The voltage regulation when the generator supply the rated KWA at (.8
power factor lagging,

(i The torque angle b
{9 points)

(b) Aided with illustrations, explain the basic construction and the principle of
operation of two-phase control motor. { 4 points)

(¢} Aided with illustrations, discuss the use of linear motors in high-speed electric
trains. (2 points)

LUCK= GOOD-BYE

END OF EXAR.
: final HMch tanta m:mm._w. _ . —
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Answer the following auestions:

Q(1): a) Show that the following logic-gate network is equivalent to a single three input AND

aale.
Ko PSR Iy
T
| oA

b) Consider the two four variable functions:
PAB,C,DV=Zm{0.2.4.7, 8.10)
QAB, C.D)=Zm(1,9 13.15)

Express P@ () as a sum of minterms {m-notations),

Q(2): a) Plot the following function on a Karnaugh map.
FIAB,C.DD) = B'C’ + A'BD + ABCD' + 3'C
b) Find the minimum product of sums

¢) Find the minimum sum of products
Q(3): 1) Realize the function

F(A,B, C.I)=Zm (1.3.6.8 9. 10, 14)
Using an 8-to-1 multiplexer with control inputs A. C. and D
H) An 8 x I multiplexer has inputs 4. 8. and € connected 1o the selection inputs 85, S5 and S
respectively. The data inputs [, through /7. ave as follows: [, = 1. = f-=0_ f; - £i=1

Ip=1;= D and J; = D' . Determine the Boolean function that the mubtiplexer implements,

Q(H): A combinational circuit is specified by the lellowing three Boolcan functions:
L =X'Y' +XYZ'
F,=X'+%
F, = XY+ X'y

construct the circuit with a decoder and external gates.

Q(5): Design a combinational circuit with tiree inputs, x. v. 2 and three outputs. A, B.and €. When
the binary input is 0, 1, 2, or 3. the binarv output 1s one greater than the inpul. When the binary input is

4,5, 6, or 7, the binary output is one less than the input.

cledls G Al Claddl Gl s
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Answer the following guestions:

1- a- Find the ¥- parameters of the T-network that has 7, = 8 €2 Zn = 10 and 2. = (2 0
- Find the ABCD paramelers of the ideal transformer that has lers ratio of 10 24
c- Iind the input impedance of the ideal transfommer that s given in {1-a) when il is leaded by
a capacitor of 10 micre Farad,

2- a- Find the Y-parameters of the T-network that has Yy = 0.4 mho, Yo =j 0.4 mha. and
Y= 03 mho.
b- A Common Emitter Amplifier has the parameters, hye = 0, hja — 200 £2, g = 100, and
Hee= 100 LL mihe:Also R =R =Re=8000, R = 1.3KkSL Ry 2.7k Re -2k L) and

Cr Gy = G20 WL Farad. Caleulate the input impedance, vollage gain, and the current gain

3-a- Show how you could use the operational amlﬂlFﬂl to integrate the E{Jilm-x-'mg inrLis:
Yo =5 It Ve=35L V=35
b- A [w bits A/D converter with resolution (L5, and Re = 0,35 L5B resislan
Determine the output voltage when the input voltage is "11010"

4 - Draw the logic ¢ireuit ol the following functions, and minimize them.
Fi=C+ABC + AB
F3=ABCH +ABCD +ABC

DAH+ARCD

3o a- Simplily the Tunctions;
Fy=%10,1,2,3,467, 8 12 13
F2= ABC+ ABC +ABC+ABC
Fi= ACH AR+ ABC+BC
b- Compare between calculating the value of the following [unction as Sum of Products and as
Product of Sum;
F= A B+ AB AR AB



i A i T D 8

v

| Tanta T)nive:rﬁf_}l, ' - I S Tinal Written Txam
| Taculty of Tngineering, i, &
| Computer and Control Engineering Dept., e & Date: 24,/ 01 /2009 ’
| Subject: Data Structures and Algorithms - Time: 3 Hours

Answer the following questions: 2 T

First question: — L"U \};} el ‘%Jrcﬁf LD

(1) Write the general syntax of declaring Structnres and Arraps?

(b) What are the differences between siafic and n.{wrm:fr.' data structures?

(¢) Write an algorithm to multiply two square matrices X and Y of n numbers,
(dj Write an algovithm to compute the prime numbers less than 32,

Second question:

{a) Write the general syntax of declaring a poinfer?
(b} What is a linked list?
(¢} Sbow how you declare a node of a linked list containing a data part and a
pointer to next node?
(d) Write an algorithm to perform each of the following operafions on a lst:
(i) Append a node at the start of a linked list.
(i) Delete the ¢nd node from a linked list.

Third question:

(a) Write a C++ program to first allow a user to input 10 integer numbers into
an array X, then, by using poinier go through the array elements to {ind
the smallest number in the array. Finally, prinl on the screem both the
array clements and the smallest number.

(b) Write a C++ program to first create a database of students. Each student is
defined by identification number (42), name (aame), and telephone (tel)
which contains two felephone numbers fiome and mobile. Then, allow a
nser to input data of 20 students from the keyboard and finally prints the
database on the screen.

Fourth question.

{2} Write a function to compute the factorial of a given number n.

(h) Write an algorithin to sort an array X on n numbers.

(e) Write an algorithm to find the index of an item d=8 io a list 5 of n
numbers,

«With my best wishes»
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