Tanta University | Second Year Students
Faculty of Engineering Academic Year 2018/2019
Computers and Control Department Second Semester

SIGNALS and SYSTEMS ___________________ Code : CCE 2210

End-of-Semester Exam, June 8 , 2019

Answer the following four questions. Time allowed : 3 hours.
Question 1
A continuous-time linear time-invariant system consists of two cascaded subsystems
whose respective impulse responses are
h(t)=58(t-0.5) and hy(t)=2¢ u(t)
where 6(.) is an impulse function and u(.) is a step function.
(a) Using the convolution method , express and sketch the step response p(t) of the
system. Calculate p(0), p(0.5), and p(2).
(b) Check the results of part (a) using Laplace transformation.
Question 2
A discrete-time linear time-invariant system has an impulse response
h(n) =u(n) —u(n - 5)
where u(.) is a step function. Express and sketch the output y(n) of the system when
the input is
x(n)=u(n-3) - un-9)
Hence, or otherwise, calculate y(2) , y(5), and y(10).
Question 3
(2) Give a definition for the characteristic equation of a feedback system. How
does the location of the roots of this equation on the complex plane affect the
response of the system ?
(b) The characteristic equation of a system is

S+’ +3s5'+37 +3s2 +25+1=0
i) Use Routh-Hurwitz criterion to find the complete root distribution, i.e. the
number of roots in the left half, in the right half, and on the imaginary axis
of the complex plane.
ii) Determine the imaginary-axis roots, if any.
iii) Is the system stable, unstable, or marginally stable ? Why ?

Question 4

A second-order system with input r(t) and output c(t) has the transfer function
t.‘(s) 40
R(s) (s+4p

Let r(t) = u(t), the step function.
(a) Express and sketch c(t).

(b) Is c(t) of the underdamped , overdamped , or crltlcally damped type ? Why ?
(c) What is the time at which c(t) reaches 90% of its steady—state value ?

BEST WISHES
Prof. Dr. Mahmoud M. Fahmy
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Q1: (17 degrees)

1) Interconnection which is present between two or more computers so that they can
communicate with each other is called

a) Network b) sharing ¢) link d) LAN
2) Arrangement of computer network nodes and connections between them is called
a) network's topology b) network's layout ¢) both A and B d) network's link

. | JR—— is a software package designed to store, manage and provide access to databases.
a) Operating System b) Database Management System ¢) Network OS
d) Binary System ¢) Security System

4) sssansbns is the data type which can be used to store video files in a database table.
a) Number b) Hyper Link ¢) OLE Object d) AutoNumber

S wesssinsa is a data type used in Microsoft Access tables to generate an automatically incremented
numeric counter
a) Number b) Hyper Link ¢) OLE Object d) Date/Time e) AutoNumber

0) sseicanis is an object of Microsoft Access which is used for formatting, calculating, printing and
summarizing data.
a) Table b) Form ¢) Report d) Relationship ¢) Primary Key

7) In SQL statements, the names of the tables you want to show their data come after
keyword.
a) Select b) From ¢) Where ~d) Order by e) Group by

8) In SQL statements, the symbol which means that you want to select all columns of the
mentioned tables is..........

a) § b) * ¢) # d) & e) %

----------

9) A business has both a retail outlet as well as a website that is enabled for ecommerce and
has not just a physical or online location defined as:
a) Electronic Commerce b) Old economy ¢) Click-and-brick  d) E-business

10) An approach aimed at making the human—computer interface more natural
a) RSS feeds b) Social Computing ¢) Web 2.0
11) An economy that is based on digital communication networks, computers, software, and other
related information technologies:

a) Social Economy b) Digital economy  ¢) Business economy d) Old economy
12) ......... is made up of one or more fields where duplicate records are not allowed.
a) Primary Key b) SQL Query ¢) Microsoft Access
d) Foreign Key ¢) Data Type

13) Computer networks require a combination of:
a) Hardware b) Software ¢) Microsoft d) A and b both



14) On a LAN network a user can share?

a) Printer b) Modem ¢) Hard drive d) All of the above
15) Bus topology is suitable for networks:

a) Big b) Equal ¢) Samll d) Many
16) Which one is the smaller network?

a) LAN b) MAN ¢) WAN d) PAN

17) Network topology in which you connect each node to network along a single piece of
network cable is called
a) bus topology b) ring topology  c) star topology  d) mesh topology

Q2: True or False (7 degrees)
1. There is a simple solution to securing information

2. Security is a state of freedom from a danger or risk
3. In a relational database table, Records are columns and Fields are rows.

4. Information is raw, unorganized facts on the form of text, numbers, ...ctc.

5. if we were to use files to store data instead of DBMS, it is not necessary to provide
good methods for access control.

6. Computer network topology which uses center communication point is star

7. The most common type of network is the MAN
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O () 21D
(a) Find all valus of z such that (5 + z)® = (1 + i)z®

(b) IF the velocity potential of Fluid flow is u(x,y) = x>y — y3x ﬁnd
(i )YComplex potential function F(z)
(ii ) Speed of Fluid flow at (x,y)

(¢c) Find all valus of z such that coshz = (1 + i)1*i

Q(2) 21M)

sinh z 2z

e
(a) Evaluate Sﬁz|=6 Y dz and fﬁz—u:s e dz
O
(b) Find Laurent’s expansion of f(z) = zz_ssl;ze' on the following regions

i)lz—-2|>1
(ii)2<|z| <3
¢) Using Bromwich contour to find inverse Laplace transform of
tanh(%g)
F(s) = s(s+b)

Q(3) 21M)

(a)  Evaluate the following by use Gamma a'nd Beta functions
1
- - 1
(i) fz x™1 (ln2 (-2;)) dx
(i) [7 5654y
(i) [ (x—2)* V6—x dx

(b) Use generating function of Bessel funct}ion to find the following integration
b 50
f Cos(xsin® — —)do
0 b

(¢ ) Find Fourier Bessel expansion of the function f(x) = x? , 0 < x < 1 in the
form }.¢° a, Jo (ix)> Jo(uyx) =0

Q (4) 22M)
(a ) Consider the fuzzy sets A, B and C defined by the memberships
- 1
A (X) = e, pup(x) = oo and pe(x) = Tr-10)2




(i ) Determine the mathematical formulas and graphs of memberships

functions of p,,gand py,p ininterval [0,10]

(ii ) Find sup(C),center, height crossover points of C and o-cut sets of the
above set for a =0.5, and 0.9

(c) An air conditioner estimates the difference between the surrounded
temperature T and the wanted values T,

(i.e the reached temperature and AT = T — T;) .Mention the operation

system Z that calculated at AT = 2.2 and idAt—T = 0.3 where AT andy = )

dt
represented by fuzzy variables with memberships p,(x) and pg(x) as follows

ZR o PM ® PS PL g pa(x)

4 05 0 0.5 i 7 .

Where the fuzzy values NL= negative Large , NM=negative medium, NS= negative small,
ZR = Zero , PL= positive large , PM= positive mediumand PS= positive small . The variable
Z is fuzzy variable represented the type of operating system(on/off sytem)as follows

(i) The air conditions pushes cold air if Z is NL

(ii) The air conditions pushes cold air if Z is NS in discrete way (operates not continual)

(iii ) The air conditions pushes hot air if Z is PL

(iv ) The air conditions pushes hot air if Z is PS in discrete way (operates not continual)

(¢ )Find a power series solution in powers of x by Forbenius method of

4xy" +2y' +y=0

With Best Wishes Course Examinatione and Coordinators
Dr. Mohamed Shokry
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a. Write the equation of the modulated signal.
b. Calculate the maximum frequency deviation.
c. Calculate the modulated signal bandwidth.

d. Show how to make the frequency modulation could equal 30 KHZ.

modulate the frequency of a carrier signal with amplitude A, = 8 V and frequency f,

MHZ. With the modulation sensitivity k¢ = 5652 rad/sec/volt.
carrier wave to save the transmitter power. Discuss with drawing the Costas receiver.

F. Drive an expression for the Fourier series representation of a wide-band single-tone FM

of both a phase modulated (PM) wave and a wide band frequency modulated wave.
C. Explain how the square-law modulator can be used for the generation of AM waves.

as a function of the n™ order Bessel function of the first kind.
G. Compare between the frequency discriminator and phase discriminat
the generation of SSBSC wave then indicate which one is better.

o

el

A. Prove that the narrow-band FM wave is somewhat similar to the corresponding one
B. Explain with drawing how to use voltage controlled oscillator (VCO) for the generation
D. Draw the circuit diagram of a ring modulator and explain how it is used for the
E. The DSBSC receiver complexity is the price that must be paid for suppressing the
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b) imgload | ¢) img d) none of the above

E
b) glClearfj‘g | ¢) glClearColor d) none of the above
b) Pos , ¢) x d) none of the above
b0 ¢) 0,1 d) 0,0
b)1,0 ¢) 0,1 d) 0,0
R
b)1,0 ) 0,1 d) 0,0
B)1L0 i ¢) 0,1 d) 0,0
a) glutidlefunc b) glutldleFunc ¢) glutlnit d) glutinit
49- (19)is : o
4) keyFun b) keyboardFun ¢) keyboardFunc d) keyFunc
50- (20) is : il
?b glutidlefunc b) glutldleFunc ¢) glutInit d) glutinit
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)’ Position

byPos | i
1,0 il
byLo | ||
b) 1,0

Lo

i
o
i
|

il

b) ghitl:ti}i'pl?unc
R
b) keyboar(ﬁf?un

b) glutldleFunc

o)

¢) 0,1
¢) 0,1
¢) 0,1

¢) 0,1

¢) keyboardFunc
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¢) glutlnit

¢) glutInit

d) none of the above
d) 0,0
4)0,
d) 0,0

d) 0,0

d) glutinit
d) keyFunc

d) glutinit




