SYED AMMAL ENGINEERING COLLEGE

(Approved by the AICTE, New Delhi, Govt. of Tamilnadu and Affiliated to Anna University, Chennai)
Established in 1998 - An ISO 9001:2008 Certified Institution
Dr. E.M.Abdullah Campus, Lanthai, Ramanathapuram — 623 502.
Phone: 304000, 304222, 304101 (04567)
Web: www.syedengg.ac.in, E.mail:saec@syedengg.ac.in

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

EC6303 SIGNALS AND SYSTEMS

UNIT-I
CLASSIFICATION OF SIGNALS AND SYSTEMS

1. For the signal Shown in the fig, Find x{2t+3).
2. What 15 the Classification of Svstems?
3. Prove that S{n) = uin)— win—1)
4. Check for penodicity of cos{0.01mn).
5. Defme Unit mmpulse and Unit Step Signals.
6. When 15 a System said to be memory less? Give Example.
7. Defme Step and impulse function m Discrete Signals.
. Distinguish between Deterministic and random Signals.
0. Determime whether the given signal = Energy Signal or power Signal. And calculate its
CNETEY OF POwer.
(£} =et)
10. Check whether the following svstem is static or dynamic and also causal or non-causal
syslem.
(n)={2nj
11. Venfy whether the given system descnbed by the equation is lincar and time invariant.
(E)=(t=)

. remn
12. Find the Fundamental Peniod of the Given Signal. ¥[n] = sin U:T + 1}}
13. Check whether the discrete time signal sin3n 15 penodic?
14, Define Random Signal.
15, Give the mathematical and graphical representation of continuous time and Discrete tme
impulse function.
16. What are the Conditions for a System to be LTI System?
17. What are the Classification of signals?
1E. What is continuous time and discrete nime signals?
19, Define energy and power signals?
20.Define odd and cven signals?

16 Marks

I. Wnie about elemeniary Contimuous tme Signals in Detal.

2.  Determine the power and RMS value of the followmg signals.
(t) = Scos (30t + m/3)
{t}) = l0cos5tcos 10

3. Determine whether the followmg system are [inear or not.
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dy b
E+.¥:y{t] = t<x(t)

vin) = 2x(n) + r(r11 T
4. Determine whether the following system are time invarant or not.
yit) = tx(t)
{n)={2n)

5. Dstinguish between the following.
L Continuous time signal and
discrete time signal n. Unit
step and Unit Ramp functions.
1. Periodic and Apenodic
Signals.
w.  Determimistic and Random Signals.

6. 1 Fmd whether the following signal
() = 2 cos{10t + 1) — sin {4t — 1) is periodic or not.  ii. Find the
summation Lir=- e E(n=2) i Explam the propertics of unit impulse
function. v, Fmd the fundamental pcnud T of the contmuous time signal.

(t) = 20cos| 10wt + =6)
7. Check the following for lincarity, time invanance, causality and Stability.

(nj=(n)+ nxin+ 1) B.
Check whether the following are peniodic.

x[x] —sllﬁi(m +1 :l

.:l:'{:"l::l - g.irr_I 5-|'IL'|'._;I

9. Skeich the following signals.

L xith = rit) 0. xith=o{-t+2) nL
wt) = -2rith where rit) 1s the
ramp signal.

10. Explain all classification of signals with Examples for Each Category.

1. A Discrete time System 15 given as vin) = vi(n-13 = xin). A bounded input of (n) = 2{n}
15 applied to the system. Assume that the system 15 mitially relaxed. Check whether the
system is stable or unstable.

12. Determine the whether the systems descnbed the Vp o/p equations are linear, time
invarant, dynamic and stable.

I Yty =xit -3+ (3 - thi

dxiil)
¥ilt) === i

¥i[n] = nx[n] + bx*[n]
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UNIT-1I
ANALYSIS OF CT SIGNALS

Obtain Fourier Senes Coefficients for xin) = sinwgsn
Give Synthesis and Analysis Equation of Contmuous time Founier Transform.
Defme ROC of the Laplace Transform.
State Initial and Final value Theorem of Laplace Transforms.
Find the Laplace Transform of the signal{t) = e ().
State Convolution property of Founer Transform.
Give the Relationship between Laplace Transform and Founier Transform
What are the Transfer functions of the following?
a) An ideal integrator
bj Anideal delay of T seconds.
8. Write the N* order differential equation.

R R e

10, What are the Dirichlet’s conditions of Fourier seres?
11. What 1s the condition for Laplace transform to exist.
12. Write the equations for mgenometnc & exponential Founer series .

13. What are the Laplace transform of &t) and uit)?

14. Find the Fourier transform of x{tp=ei*="7

15, Dfference between unilateral and balateral transform

16. The output response { t) of a continuous time LT1 system 15 2e 4 ¢) when the iput xit) 15
uit) find the Transfer function.

17. Find the transfer function of an ideal differentiator.

18. What 1s meant by Total response.

19. Write the differentiation and integration property of Laplace transform.

0. Siate Parseval's theorem of Founier senes
PART - B

1. 1) Distinguish between Fourler series Analysis and Founer Transforms

1. Obtain Founer serves of half wave Rectified Sme wave.
2, 1} Dretermune the Fourier Transtform for double exponential pulse whose function 15

given by

(t) = e "', Also draw its magnitude and phase spectra. 1i). Obain imverse Laplace
Transform of the function

< 1
X(s) = 5507 ROC: -2< Rels) <1
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3. 1) Find the Laplace Transform and ROC of the signal {t) = e =t t) + e ()
1). State and Prove Convolution property and parseval’s relation of Fourler series
4. 1} Find the tngonometric Fourier series for the periodic signal () shown in the fig. i, State

and prove Parseval's Relation of Founer Transform.
&, 1). Find the Laplace Transform of the following. a) x{Eh=wit
—2)
by (t) = e uit)
i) Find the Founer Transform of Rectangular pulse. Sketch the signal and Founer

transform.
6. 1. Find out the mverse Laplace Transform of
X6) =5
i) What are the two tvpes of Founer representations? Give the relevant
mathematical representations. mi) 1. Solve the differential equation:
d¥v(e) dy (L) N
i 4? ¢ Eyie) = Sxlt) o x(t) = uft)

g State and Prove the propertics of Laplace Transforms.
9, 1. Find the laplace transform of the following signal s{ti=sinmt, 0=t =]
0, otherwise

1. Find the Founer Transform of the Trangular Function.

(5) = 2riHEE4S
1. 1. Find the inverse Laplace transform of (=105 (e+2) ; Refs)=-1
i1. Determine the initial value and final value of signal x{t) whose Laplace Transform is.
Za4h
o) = 5
11.  State and prove the properties of Fourier Transform

1. Obtain Tngonometnic Founter senes for the full wave rectified sine wave

PREPARED BY Mr. BRAMASUBRAMANIAN, AP/ECE



SYED AMMAL ENGINEERING COLLEGE

(Approved by the AICTE, New Delhi, Govt. of Tamilnadu and Affiliated to Anna University, Chennai)
Established in 1998 - An ISO 9001:2008 Certified Institution
Dr. E.M.Abdullah Campus, Lanthai, Ramanathapuram — 623 502.
Phone: 304000, 304222, 304101 (04567)
Web: www.syedengg.ac.in, E.mail:saec@syedengg.ac.in

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

UNIT-III
ANALYSIS OF LTI-CT SYSTEMS

I. What 15 the Laplace transform of the function Xt =w(t}-u(t-2)
2. What are the transfer functions of the following
a) An ideal integrator

b Anideal delay of T seconds

State the convolution Integral for CT LTI systems?

What is the impulse response of two LTI systems connected in parallel?

Write the W' order differential equation

Write down the convolution integral to find the owtput of the CT systems

Give the svstem impulse response hit). State the conditions for stability and causality.

Write the equation for the complete response of a CT system i terms of state transition

matrix.

9. What is meant by mpulse response of any system?

10. Dietermine the Laplace transform of the signal f{i-5) &ui-5)

11. Dtermine the convolution of the signals Xin—{2.-1.3.2} & hin)—{1.-1.1.1}

12. List and draw the basic elements for the bloc diagram representation of the CT systems.

13. Check the causality of the system with responee hitj=e"uit).

14. What are the three elementary operations in block diagram representation of CT system
1

Wk

B -

15. Check whether the causal system with transfer function hisj=;—z 1s stable
16. What 1s the condition of LTI system to be stable?
17. Define LTI CT systems
15. List and state the propertics of convolution Integral.
19. What are the tools used for analysis of LTI CT systcms?
20. Define Matural, Forced and complete response?
FART-E

1. 1) Determine the mpulse response hit) of the system gaiven by the differential equeation
A¥picy o Swle)
A17 © dr +2vit) = x(t) with all initial conditions to be mero.

11} Obtain DF-1 realization of,

A iy [l defr]
de® 3 e (e i

1

The systermn produces the output wit) = e *uit) for an input x(t) =~ 2w(t). Determine 1)
frequency response n

magnitude & phasc of the response i)

the mmpulse response

3. 1) define convolution Integral and descnbe 15 equation.

1} A stable LTI system is charactenized by the differential equation

d?wie) | awic) . axfr]
. =l
ar? o 3¥(t) ar =01}

Find the frequency response & Impulse response using Fourner transform.
4. 1} Draw DF-1 cascade form & parallel form of a system with system function.

His)=is+1Hs+2)

PREPARED BY Mr. BRAMASUBRAMANIAN, AP/ECE



SYED AMMAL ENGINEERING COLLEGE

(Approved by the AICTE, New Delhi, Govt. of Tamilnadu and Affiliated to Anna University, Chennai)
Established in 1998 - An ISO 9001:2008 Certified Institution
Dr. E.M.Abdullah Campus, Lanthai, Ramanathapuram — 623 502.
Phone: 304000, 304222, 304101 (04567)
Web: www.syedengg.ac.in, E.mail:saec@syedengg.ac.in

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

Lh

Compute & plot the convolution ¥(t) of the given signals.
1) Xit=uit-3) — u(t-5) big=e=teuith n) X0t}
Jilth= & tult)

]
6. The LTI system 1s charactenzed by impulse response for given by Hisj=(s+15 Roc :
R=_10.

1 1Determine the output of a system when 1t s excited by the mput

K E)=-Ze - “tul Lo~ culnh
7. 1} What 15 Impulse Response? Show that the Response of an LTI sysiem 15 convolution
Integral of 1ts impulse Response with input signal?
n} Obtain the convolution of the following two signals?
XitFe=w-t)
i) = u(e-3)
&. The imput xith & vt} for a system sati=fy the differential equation

a3wiE) . _dwiel
dc? '1%+1;-'[l} =x{L)
1) Compute the transfer funchion & mpulse response u)
Draw DF, cascade form & paralle] form Representations
2. 1) Explain the steps to Compute convolution of two integrals.
1} Find the Convolution of the followang signals.
() = e *uft)
h(t) = ult+ 2)
10. 1). Explain the properties of convolution integral.

n}. Using laplace transform, find the impulse response of an LT1 svstem described by the
differential equation.
dy(t) _ dyit]
dr* ot
I 1. 1}. Reahze the followang in direct form 10

dlvir diyit dy(t d*x(t dx(t
I;'gh. ;;E:'+? }'{J+ﬂy(rj=5 dﬁj""' I”+?x{£}

ii). obtain convohlution of the signals ¥1(t) = e~ =u(t) and x2(t) = e "u(t) 12
121} Find the laplace transform of the signal.
(0 = e-<Lu( 1y + oYl —1)
n). Fmd the Fourer transform of
¥(th=elflfor-1=t=1
=0  otheraise

— 29t = x(1)

PREPARED BY Mr. BRAMASUBRAMANIAN, AP/ECE



SYED AMMAL ENGINEERING COLLEGE

(Approved by the AICTE, New Delhi, Govt. of Tamilnadu and Affiliated to Anna University, Chennai)
Established in 1998 - An ISO 9001:2008 Certified Institution
Dr. E.M.Abdullah Campus, Lanthai, Ramanathapuram — 623 502.
Phone: 304000, 304222, 304101 (04567)
Web: www.syedengg.ac.in, E.mail:saec@syedengg.ac.in

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING

UNIT-IV
ANALYSIS OF DT SIGNALS

Define Sampling theorem?

Defme convolution mtegral of contmuous time system?

What 15 main condition to avond aliasing?

What is ROC in Z transforms?

What is z transform of sequence  X{nr=z" u(n)

What is the relation between DTFT and Z transform?

Find DTFT of uin}.

§. Define unilateral and bilateral Z transform

0. Define convolution sum with its equation

10. Check whether the system with system function Hizp=1/41-1/2z-1)

I1. Prove that xin)*  =x(n)

12. Find the convolution of two sequence xinpr={1,1,1.1} h{ny{2.2}
13. Defme system funchon.

14. Define shifting property of the discrete time unit impulse function.

15. State the sufficient condition for the existence of DTFT for an apenodic sequence?

Al M P

b B

16. State Parseval's relation for discrete time apenodic signals.

17. What 5 an antialiasing filter?

18. Define one sided Z transform and two sided Z transform.

19. What is convelution property of DTFT

20. Find the system function for the given difference equation ¥inp= 0.3 vin-1)+ x{n)

PART B

1. 1} Prove the sampling theorem and explain how the onginal siznal can be reconstructed
from the sampled version.

ii} Find the DTFT for the signal ¥(n) = uln — £}
2. State & explain the following Propertics of DTFT

1} Convolution

2} Tmne Shiftmg

3) Time Reversal

4) Frequency Shiftimg

3. Determine the Z Transform of the Signal
xin)y{1.2.3.2}

x(n}={1.2.-1,2.3) x{nj= ulnj-u{n-
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4. (1) State and prove the Convolution Property of Z Transform
1) Obtain the relationship between DTFT and Z transform
5. State and prove the following propertics of Z transform
1} Lincanty
1) Time shiffing
i) Dafferentiation
1v) Correlation
6.  Find the nverse Z Transform of X(z) = 1/{1-0.52" + 0.527)

for ROC [Z =1

Determine the transfer function and mpulse response for the causal LT1 svstem
described by the equation using Z transform

Yin) — 14¥in-1)-3/8%in-2) = -xin) + 2x(n-1)
8. Find the Z transform and ROC of the sequence x(n) = r* cos{nfjuin)
9. Determine the Z transform of x(n) = 2" cos(w.n)ju(n)
10. Determine the DTFT of (1/2) * uin).Plot its spectrum.
1. Compute the response of the system
Yin)=0.7 viZn-1)— 0.12y{n-2) + xin-1} + xin-2]

12. State and prove sampling theorem for bow pass band limited signal and explain the
process of reconstruction of the signal from its samples.
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UNIT-V
ANALYSIS OF LTI-DT SYSTEMS

Diefine one sided Z- transform and vwo sided Z-transformm™

Define the shifting property of discrete tome unit impulse function?

What is the Z-transform of sequence xi{nj—a®™uinj?

Define system function?

Dietermime the range of “a” for which the LTI system with mmpulse response hinj—a~w{n) Is
stable

B =

th

6. FT xin*delinj= x{n)

Write the difference equanon for non recursive system?

&. Find the convoluton of two sequences xiny=4{1.1.1.1} and hiny={2.2}7

9. What is the overall impulse response hin) when two system impulse response hl{n) and
h2{n) are connected in paralle] and 1n senes?

10. State any two propertics of DFT?

11. Find the DFT of x{nj=§1.1,1.1,1.1,0.0} 12. Define natural response and forced response?

13. Find the convolution of x1(t) and =2t} x1(t=tuitx2=w(t) 14. What

15 mean by ROC?

15. Define the impulse response and step response of a system?

16. What are the properties of convolution?

17. Find lincar convoluteon of xin)={1.2.3.4.5.6} wih yin)—{2.-4.6.-8}

18, What 15 the overall impulse response hinjwhen two system with impulse response
hlinkand h2in)} are connected 1n parallel in senes?

19. What 15 the necessary and suffickent condition on impulse response for stability?

20. What are the basic operations on block diagram representaton?

=l

PART B
1. Find the impulse response of the discrete time system described by the difference
cquation
yn-2p3vin-1 H2vinl-xin-1)
Discuss the block diagram representation for LTI discrete time systerms
Describe the state vanable moede] for discrete time systems.
Find the state vanable matrices A_B.C.I for the equation
ynl3wn-1F-2vin-2=x{n)+5x(n-1 Fox{n-2 )
Find the impulse and step response of the following system
¥np34yin-1 - LEwn-2y—x({n}
6. Obtain the cascade and parallel form realzaton of the following system
winkU4yin-1-UEwvn-2 - xinH3xin-1 H+2xin-2)
7. {a) The system function of the LTI svstem 15 given as
HIiZ)= (3-HZ") 0/ (1-3.58+1 523)
Specify the ROC of H{Z) and determine hin) for the followang condition
{1} stable system
{2} causal system

ol

h

{b} Obtain the discrete form 11 structure for
w3 4yin-1 - 1Eyin-2=x{n}+ L 2x(n-1)

&. A discrete ime causal system has a ransfer function
H(Zy= (1-Z')/ (1-02Z"-0.15Z7)
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