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First Tenn Exam (28/1/ 2009} Total Mark:85 Time: 3 hours

Part1
Answer the following:
1-(a}-If A={1,2,3,4,5,6,7,8} , R is a relation on A defined by xRy if and only
if x <y, draw the coordinate grid diagram , the directed graph of R,
and express R in binary matrix form.

(b)- Define and give an example and a counter example for each of the
following relations: reflexive , symmetric , transitive and Antisymmetric.
(15 Marks)
ZCAME A= s 0,-4,-3-2-1.001,234.5,............. ltandRisa
Relation on A defined by xRy if and only if x-y is a multiple of 7 ,
prove that R 1s an equivalence relation and write the equivalence
classes of R.

(b)Given the information table for six patients and the symptoms they

suffer from,
Atiributes o
Case | Temperature Headache Nausea Cough
T nigh YBE ng yes
2 | wvery high yes o3 N
3 high no no no
4 High et Was y&s
8 normat YEs ne no
& | nommat ng yas y9s

use the concept of equivalence classes to reduce the symptoms . (15 Marks)

3-(a)-Write the adjacency and incidence matrices of the graph 1,
i v i t P

X Y = n 4

{(b)-Show that the two graphs 2,3 are isomorphic

(c)- Draw an example for each of the following graphs :
Hamnltonian, Regular, Bipartite, Complete.

(d)-Check the Eulerian property for each of the above three graphs ?

(e)- Using two colors, explain an algorithm to decide that a graph is
bipartite or not, ' (12.5 Marks)

With my best wishes i ) Prof. Dr. A M. Kozae
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Answer the following uestions:
Q(1): Before the first clock pulse, the circuit has y, = ¥2 =0, in Fig. 1.
) construct a timing diagram (D, Yi, T,y
—B) Determine the circ_t;iip_eri_‘ﬂ@@ﬁ_@r_ﬁﬂ@_@@_u@s_-

(H2): Design a single-inpu, single-output, Mealy type network that is satisfies the
state graph shown in F ig. 2, using a clocked J-K flip-flop. The States A, B, C.
and d designate the flip-flops states 00, 0L, 11 and 10 respectively,

Q(3): Dra;—a_state g?aph and a state table for a singe—-fﬁput, single-output,

Mealy type network for which the output is 1 when the network detect
that input sequence ends in either 100 of L1101 ;otherwise the output is (.

Q(4): Draw g reduced Elzﬂe table

for ihe_gﬁren state table using:

a) The implication chart. b) The equivalence partition,
| Present [ Nextsiae | Guipir -
State | x=0 X=1 | x=0  x=1 |

A_]E'rﬁ _57757

- R N 0 |
NS N
| B 1B &7 0]
B N N N
Lo [ w0 [
RPN ENNEE

———— — ____—_____..__——,_ —_— e ——

Q(5): Design  an asynchronous  counter that produces the  binary sequence
000, 010, 100, 001, 1 Ll using a falling clocked T-flip flops.
T —
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tempt all questions

testion1 - SRR ; % Sl
{a) The following test data obtained from short-circuit and open circuit tests of a 75
KWVA, 4600/230 V, 60 Hz single-phase transformer:
Open circuit test (on low voltage side): Vy = 230 V. ;= 13.04 A, P, = 521
Watls.
Short circuit test (on high voltage side): Vi = 1608 V. L.= 163 A, P, = 1200
Watts.
Sketch the transformer approximate equivalent circuit referred (o 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 its
developed torque, { 3 poinis)
estion 2 i N ; . ERE T o ;
{a) A w-ﬁr.wmmu star-connected, 220 V _.,,_m.zmldb,:zmu., 10 hp, 50 Hz, 6-pole induction
motor has the following constants in ohms per phase referred to the stator:
ro= 0294, 1 = 0.144, x; = 0.503, %' = 0.209 , Xy = 13.25. Iron losses are
neglected. Using the approximate equivalent circuit, for a slip of .02 and
taking the phase voltage as a reference, compute in polar form:

{1} Rotor current referved to the stator,
(i1} The stator current
(6 points)
{b) If the rotor current referred to the stator of the motor of part (a), for a different
slip, is 19 A, find the gross mechanical power developed in terms of the slip.
{3 points)
{c) For the motor of part (a) , compute
(i) The additional rotor resistance referred to the stator to limit the starting
current to 20 AL
{ii} Approximate value for the slip at maximum torque,

END OF EXAM.

£ -
{6 point. D}\E_v Nlﬁv < 5 o ﬂu r.Mnm\
Question 3 .

(a) Discuss, with the aid of suitable sketches, the different methods used to control
the speed of de shunt motors. (6 points)

(by A 460V, dc series motor runs at 300 rpm taking a current of 40 A, Assume flux
is proportional to the ficld current. If the load is reduced so that the motor is
taking 30 A, compute the speed in rps and torque. Total resistance of the
armature and field circuit resistance is 0.3 ohm.

{ & points)
Questiond T

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

(b} A long compound de generator delivers 100 A at 240 V to a resistive load. The
armature, series field, and shunt field resistances are 0.1, 0.045 and 100 ohms
respectively. Sketch the cireuit diagram and determine :

{1} The armature current,
{ii} The generated emf
(6 points)
Question 5

{a) A 380V (line-to-ling), 100 KVA, 50 Hz, star-connected synchronous generator
has a synchronous reactance (.15 ohm per phase. The armature resistance is
neglected. Compute:

(1) The voltage regulation when the generator supply the rated KVA at 0.8
power factor lagging,

{i1) The torque angle &
{9 points)

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

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

LUCK+ GOOD»BYE

fimal: 2eomp_tanta 2008-8
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Answer the following questions:

Q(1): Put (M) for true statement or (x) for false statement (12 degree)

[1] The 80386 was 32-bit microprocessor.

[2] The memory system is divided into TPA, XMS.

[3] A bus is set of common connection lines that carry the same type of information,
[4] In real mode, segments can begin at any location in the IMEMOory systen.

[5] The local descriptor table is a maximum 8192 bytes in length.

[6] MOV 5§, AX

[7] PUSIT AX isequivalent to PUSH EAX

[8] MOV BX, AL

[9] A memory segment can touch or even overlap.

[10] MOV ES, DS

Q(2): |a] Draw the internal architecture of the microprocessor 80286 then describe the
use of all registers, (15 degree)
[b] Comparison in detail between: (12 degree)
1) The real mode operation and the protected made operation.
2) The 16-bit instruction and the 32-bit instruction,
3) The local descriptor and the global descriptor.

Q(3j: [a] In the micrﬂpmf:eséor 80386, explain the main data -;tddressing modes and

give an example for every one. (13 degree)
[b] Describe the purpose of the D and W bits found in some machine language

instructions. (8 degree)

Q(4): [a] Suppose that DS = 0200H. BX = 0300H, SS = (400H, SP = 0001,
and DI = 0400H. Determine the memory address accessed by each of the following
instructions, assuming real mode operation: (10 degree)

1) MOV AL, [1234]
2) PUSH BX
3) MOV CX, [BX]
[b] In a machine language instruction, what is specified by the MOD field?

(5 degree)

Gt sl e Caldf o
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—
Answer All The Following

1-a-) Explain with aid of circnit diagram, how You ean overcome the crossover distortion
in the class B push-pull power amplifiers using twg Power supplies,

b-) In the circuit diagram in part (a), if R;= R>=470 O, Ri=16 ©, and Vee=£20 v,
Determine the ideal maximum peak output voltage and current,

¢-)For the class AR Power amplifier oy
shown in Fig, 1. F_FH___‘{
(DDetermine the values of V01 2
V02 Vi, Veron, Verways and Lo, et
(ii)For the 5 V(rms) input, determipe e
the power delivered to the lpad " g T Vo
resistance, o= ém
5V rr Q2 S5
=2 -—L I-_
== = Tk ‘} =
 cii
&
Fig. 1
aopbiier
—_— P
—

2-a~) Drive an EXpression for the output resistance of the noninverting ~nlifier using a
nonideal op-amp, IIR1=1KQ, R;=39Kq, A=80dB, and R,=50 {1, find the outpurt Trwtosg nce
of the nt}ninvertiug anplifier, Pesistance
b-) Draw the circujt agram of the difference amplifier, If V=5V, V,=3V, R;=10K€2, and
R=100K®, find the valueg of Vo, Vi, V, 1L, I, I;,and I,

3-a-) Drive the eXDressions of the characteristic resistance and attenuation of the
symmetrical T attenuator,

b->Mesign a 90dB, 3082, T-attequator.

7 — e S—

4-a-) Draw the circuit diagram spg the frequency response of the band stop filter. Deduce
an expression for its cutoff frequenc}r,

5-a-) Draw the circuit diagram

of the basic ultrasonic ransmission link.
b-) What is meant by “doppler effect”, With aid of drawiﬂg the waveform, drive an
€xXpression for the doppler frequency in terms of the sound waye frequency when the

¢-) Draw the block diagram of the pulse echo system shﬁﬁ'ing the outgoing and reflected
wavetorms. What are the conditions should be obeyed by the pulse signal,

Best Wishes
Said Elhalafawy
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Answer the following questions:
First question:

(a) What is Data Structures and what is Afgorithm? f
(b) Write an algorithm to multiply two matrices (A and B) of sizes n x n.
(¢) Write an algorithm to perform each of the following operations:

(i) Append a node after the 5" node of a linked list.
(ii} Delete the end node from a linked list.
(d) Write a C++ program to create a database of employees. Each employee is

defined by identification number (JI?), name (name), and salary (salary). |
By using poinier to the database, allow a user to input data of 50 employees
from the keyboard and then prints the database on the screen.

Second question: I
{a) Show how vou can represent Steck in C++ programs.
(b) Write an algorithm to implement pusfi operation.
() Write an algorithm to implement Srackfop operation. !
Third question:

(a) Show how you can represent Quene in C++ programs.
(b} Write an algorithm to implement insert operation. .
(¢} Write an algorithm to implement remove operation.

Fourth question:

(a) By using recursion, write a function to recursively compute the factorial of

a given number n.
(b) What is the main idea of the Bubble sort and the Quicksort?
{c) Write a Quicksort algorithm to sort a list of numbers.
Fifth question:
(a) What is the main idea of Binary Search?
(b) Show the actions done, step-by-step, when searching for an item x=18§ in
the following list by Birary Search: :
10 12 13 14 18 20 25 27 30 35 40 45 47 ,'

(c) Write an algorithm to implement Binary Search in C++. !

«With my best wishes»




Tanta University- Faculty of Engineering  Engineering Mathematic(3)a Code:PME2111
Phy. and Eng. Mathematics Department  Second year :Computers and Automatic Control
First Term Exam (28/1/ 2009) Total Mark:85 Time: 3 hours

Part 1

Answer the following:
4-The upward velocity of a rocket is given as a function of time in the following table.

| 9 [ o0 T 10 T 15 | 20 | 25 30
I__v(rJ @) 0 | 22704 | 36278 | 51735 | 602.97 | 901.67

a) Use Lagrange's formula to determine the value of the velocity at t=16 seconds
using: 1- Second order polynomial, 2-Third order polynomial.

b) Using the third order polynomial nterpolant for velocity from (i}, find the
distance covered by the rocket from t=11Is to r=16s.

¢} Using the third order polynomial interpolant for velocity from (i), find the
acceleration of the rocket at 1 =165, (12.5 Marks)

3.1-Prove that:
ay A =(I—V}"1 -1, £ ={l—v}_l‘ O = v{_] e v}_t’z =ﬂ{l+ a}--l.‘i .

b) Derive a formula for Newton’s Forward Interpolation.

¢) From the following table, find the number of students who obtained less than
45 marks.

| Marks | 30-40 | 4050 | 50-60 | 60-70 | 70-80
Eo. of St.| 31 42 51 35 | 30
3.2-Solve the initial boundary value problem
du &
o e’
with the boundary conditions: #(0,) =0 2, (L) =1land

0=y =1,0<y £é$

the initial condition: u(x,0)=x . Use Step sizes of s = %ﬂndk = é {15 Marks)

6.1- The distance covered by a rocket in meters from 7 =8 s tor =30 s is given by
¥ T 140000
X = [ 2000 InL }— 9.8¢ |dt
! 140000 — 2100 ¢
Use four segment Simpson’s rule to find the approximate value of ¥

6.2- Find the solution to the following system of equations using the Gauss-Seidal
method

12x; & 3p;=8z 0= ]

X + 5x, + 3x, = 28

3v, + Txy + 13x; =76,
Use [x, x, x,T =[1 0 If as the initial guess and conduct two iterations.

6.3- Given the following initial value problem:
P +2pW 4y ey (0)=1,»"(0)=2, find
a) p(0.75) b) » ' (0.75)
by Euler’s method. Use a step size of h = 0.25. (15 Marks)

With my best wishes Dr. Waheed K. Zahra
s
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