DHANALAKSHMI SRINIVASAN ENGINEERING COLLEGE (AUTONOMOUS),
PERAMBALUR-621212
DEPARTMENT OF ECE
U23ECT33–SIGNALS AND SYSTEMS
UNITI:CLASSIFICATION OFSIGNALSANDSYSTEMS

PARTA:
1. Computetheaveragepowerandenergyof thesignal x(t)=r(t)-r(t-2),where[image: ]
(NOV/DEC-18)
2. Plotx(3-5t)forthesignalx(t).Giventhesequence oftransformation,(NOV/DEC-18)



3. Representthefollowingsignalin termsofthe unitstep function.	(APR/MAY-18)
4. Whatisarandomsignal? Give anexample.	(APR/MAY-18)
5. Determine if the signal x[n] given below is periodic. If yes, give its fundamentalperiod. Ifnot,statewhyitisperiodic.[image: ].	(NOV/DEC-17)
6. Check whether the following system is Time Invariant/ Time variant and alsoCausal/non-Causal:[image: ] .	(NOV/DEC-17)
7. Findthesummation [image: ].	(APR/MAY-18)
8. Definelinear system.	(APR/MAY-18)
9. Give the mathematical and graphical representation of a continuous time and discretetimeunitimpulsefunctions.	(NOV/DEC-16)
10. Statethe differencebetween causal andnon-causal system.	(NOV/DEC-16)
11. Sketchthefollowingsignals:[image: ](MAY/JUN-16)
12. Given[image: ]writeout and simplifythefunctions,
(i) g(2-n)(ii)[image: ]	(MAY/JUN-16)
13. [image: ]Findthevalue oftheintegral	.	(NOV/DEC-15)

14. Give the relation between continuous time unit impulse function f(t), step functionu(t)andrampfunctionr(t).	(NOV/DEC-15)
15. Definepowersignal.	(APRIL/MAY-15)
16. How the impulse response of a discrete time system is useful in determining itsstabilityandcausality?	(APRIL/MAY-15)
17. Statetwo propertiesof unitimpulse function.	(NOV/DEC-14)
18. Drawthe followingsignals:	(NOV/DEC-14)
(a)u(t)-u(t-10)	(b)(1/2)nu(n-1)
19. Determine whether the following signal is energy or power signal. And calculate itsenergyorpower.x(t)=[image: ].	(NOV/DEC-12)
20. Check whether the following system is static or dynamic and also causal or non-causal:y(n)=x(2n).	(NOV/DEC-12)
PARTB:
1. (a)(i) Drawthewaveformforthesignalx(t)=u(t)+r(t)-2r(t-1)+r(t-2)-u(t-2),
whereu(t)and r(t) areunitstep andramp respectively.	(3m)
(ii) [image: ]Determine andsketch theevenand oddpart of thesignal.	(3m)

(iii) A continuous time system is given by [image: ]. Check whether thesystemisLinear/Timevariant/Causal/Static.	(7m)
(NOV/DEC-18)
2. b(i)Acontinuous timesystem isgivenby,[image: ]Checkwhether thesystemis Linear/Time variant/Causal/Static.
(ii) Drawthe waveformforthesignalx(t)=r(t)-2r(t-1)+r(t-2).	(3m)
(iii) Findwhetherthesignalis periodicornot.
[image: ]+[image: ]	(3m)
(NOV/DEC-18)
3. a(i) How the unit impulse function δ(t), unit step function u(t) and ramp function r(t)can be related? Also give the mathematical representation and graphicalrepresentationoftheabovethree functions.	(6m)
(ii) Determine the following signals is periodic. If a signal is periodic, determine itsfundamentalperiod.
(a)[image: ]	(4m)
(b)[image: ]	(3m)
(APRIL/MAY-18)


4. Determine whether the system y[n]=2x(n-2) is memoryless, causal, linear, timeinvariant,invertibleandstable. Justifyyouranswers.	(APR/MAY-18)
5. a)Findthe whetherthesignalisanenergy signalorpowersignal.
i)x(t)=e-2t u(t)	(5m)
ii)Draw the waveformforthesignalx(t)=r(t)-2r(t-1)+r(t-2).	(4m)iii)For thegivensignal determinewhetherit is even,odd, or neither	(4m)

(NOV/DEC-17)
6. b)Determine whetherthefollowingsystemsisLinearandCausal.
i)y[n]=x[n].x[n-1]andy[n]=[image: ][x[n-1]+x[n]+x[n+1] ]	(5m)
ii)Forx(t) indicateinfigure sketchthefollowing:	(4m+4m)(a)x(1-t)[u(t+1-u(t-2)]
(b)x(1-t)[u(t+1)-u(t-3t)].

(NOV/DEC-17)
7. a)i) Find out whether the following signals are periodic or not. If periodic find theperiodx(t)=2cos(10t+1)– sin(4t-1); x(n)=cos(0.1Πn)
ii)Findout whetherthefollowingsignals areenergyorpowersignal orneither pwernor energy. Determine power or energy as the case may be for the signalx(t)=u(t)+5u(t-1)-2u(t-2).	(APR/MAY-17)

8. 	Determine the properties viz linearity, causality and time invariance anddynamicityof thegiven systems.
y(t)=[image: ]y1(n)=x(n2) +x(n)
y2(n)= log10x(n)
(APR/MAY-17)

9. a)i) Find whether the following signals are periodic or aperiodic. If periodic, find thefundamentalperiodandfundamentalfrequency.	(7m)
x1(n) = sin2Πt + cos Πtx2(n)= sin [image: ]cos[image: ]
ii)Find whether the following signals are power or energy signals. Determine powerorenergy of thesignals.	(6m)
g(t)=5 cos(17Πt+[image: ])+2sin(19Πt+[image: ])
g(n)=(o.5)nu(n)	(MAY/JUNE-16)
10. Find whether the following systems are time variant or fixed. Also find whether thesystemsarelinear or nonlinear.
[image: ]

(MAY/JUNE-16)

UNITII:ANALYSISOFCONTINOUS TIME SIGNALS
PARTA:

1. consideraperiodicsignalx(t)with fundamentalfrequency2Πandα0=1,
α 1=α -1= ¼, α 2=α -2= 1/2, α 3=α -3= 1/3. Express x(t) in general Fourier seriesformula.	(NOV/DEC-18)
2. StateDirichlet’sconditionsofFouriertransform.	(NOV/DEC-18)
3. FindtheFourierseriesrepresentation ofthesignalx(t)=[image: ].(APR/MAY-18)
4. GiveParseval’srelationforcontinuoustimeFouriertransform.	(APR/MAY-18)
5. FindtheFouriertransformofx(t)=e-atu(t).	(NOV/DEC-17)
6. Willtherebetwo different signals havingsameLaplacetransform? Givean example.Howdo youdifferentiate thesetwosignals?	(NOV/DEC-17)
7. Whatistheconditionfor theexistenceofFourier seriesforasignal?
(APR/MAY-17)
8. StateParseval’s theoremforacontinuous timeaperiodicsignal.	(APR/MAY-17)
9. 	Find the Fourier series representation of the signal [image: ]and determine theFourierseriescoefficients.	(NOV/DEC-16)
10. FindtheLaplacetransformof x(t)=e-atu(t).	(NOV/DEC-16)
11. Givethe LaplaceTransform ofx(t)=3e-2tu(t)-2e-t u(t)with ROC. (MAY/JUNE-16)
12. Whatistheinverse Fouriertransformof	(MAY/JUNE-16)
(i) e-j2Πft0	(ii)δ(f-f0)
13. GivetherelationbetweenFouriertransformand Laplacetransform.(NOV/DEC-15)
14. Drawthespectrumof aCTrectangularpulse.	(APR/MAY-15)
15. Givenx(t)=δ(t).FindX(S)and X(ω).	(APR/MAY-15)
16. State the conditions for the convergence of Fourier series representation of continuoustime periodic signals. (NOV/DEC-14)(or) State the conditions for convergence ofFourierseries (MAY/JUNE-14)

17. FindtheROC oftheLaplacetransformof x(t) =u(t).	(NOV/DEC-14)
18. Stateany twoprosperities of ROCof LaplacetransformX(S) ofasignal x(t).
(MAY/JUNE-14)
19. GivesynthesisandanalysisequationsofcontinuoustimeFouriertransform.
(NOV/DEC-12)
20. Definethe regionofconvergenceoftheLaplacetransform.	(NOV/DEC-12)
21. StateanytwopropertiesofContinuous –TimeFouriertransform.(APR/MAY-10)
22. StateconvolutionpropertyofFouriertransforms.	(NOV/DEC-09)
PARTB:
1. a)i)FindFouriertransform ofthesignalx(t)[image: ](5m)
ii)FindtheLaplacetransform ofthe signalx(t)=e-2t u(t)+e-t(cos3t)u(t)	(8m)
(NOV/DEC-18)
2. b)i)UsingpropertiesofFouriertransformfindX(jω)andG(jω).
(1)X(t) =e-aǀtǀu(t); a>0	(3m)
(2)g(t)=2/(1+t2)	(3m)
ii)Findthe InverseLaplacetransformofX(S)	(7m)
[image: ]
(NOV/DEC-18)
3. Find the Fourier series representation for the signal x(t) = 2+cos 4t+sin 6t and plotitsmagnitudeand phase spectrum.	(APR/MAY-18)
4. Stateandproveanythree propertiesofcontinuoustimeFouriertransform.
(APR/MAY-18)
5. a)i)FindtheFouriertransformof arectangular pulsewithwidth Tand amplitudeA.
(7m)
ii)Determinethe Fourierseriescoefficientsofthefollowingsignal.	(6m)

(NOV/DEC-17)

6. b)i) Determine the Fourier transform for double exponential pulse whose function isgivenby x(t)=e-aǀtǀ, a>0.Also drawits amplitudeandphasespectra.	(7m)
[image: ]ii)Obtain theinverseLaplacetransform ofthefunction	(6m)

(NOV/DEC-17)

7. Obtain the Fourier co-efficient and write the quadrature form of a fully rectified sinewave.	(APR/MAY-17)
8. Determinethe inverseLaplaceTransformof thefollowing,	(APR/MAY-17)
(i)	[image: ]
(ii)[image: ]
9. FindtheFouriertransform of thesignal x(t) =cosΩ0t u(t).	(NOV/DEC-16)
10. Stateandprovethemultiplicationandconvolutionpropertyof Fouriertransform.
(NOV/DEC-16)
UNITIII:ANALYSISOF DISCRETETIMESIGNALS
PARTA:
1. Statethe needfor sampling.	(NOV/DEC-15)
2. DeterminetheNyquistsamplingrateforx(t)=sin(200Πt)+3sin2(120Πt).
(APR/MAY-15)
3. FindtheNyquistrateofthesignal x(t)=sin100Πt– cos100Πt.(NOV/DEC-16)
4. FindtheNyquistrateforthesignalx(t)=1+cos10Πt,inHZ(APR/MAY-18)
5. Writetheconditionsfor existenceof DTFT.	(MAY/JUNE-16)
6. Findthe inverseDTFT ofX(ejω)= 2ejω+ 1 - 2 e-2jω.	(APRI/MAY-18)
7. Acontinuous timesignalx(t)has thefollowingreal Fouriertransform:
[image: ]=[image: ]
Isx(t)isbandlimited ?Ifso,find theNyquist rate..	(NOV/DEC-18)
8. TheDTFT ofadiscrete timesignalx(n)is given as
X(ejω) = 2e2jω+ 3 +4 e-2jω-2e-2jω.Find thetimedomain signal x(n).
(NOV/DEC-18)
9. FindtheDTFTofx(n)=δ(n)+δ(n-1).	(NOV/DEC-14)
10. FindtheZ-transform of thesignal and its associatedROC x[n]={2,-1, 3, 0,2}
[image: ]
(NOV/DEC-16)
11. FindtheZ-transform and itsassociated ROCforx[n]={1,-1,2,3,4}.
[image: ]
(NOV/DEC-15)
12. Stateandprovethetime folding propertyofZ-transform.(NOV/DEC-14)
13. Listthemethods usedfor findingtheinverseZ-transform. (APR/MAY-15)
14. WhatistheZ-transformofaunit stepsequence?	(APR/MAY-17)
15. FindX([image: ]of thesignal forwith theZ-transformis given by
X(Z)= [image: ].	(APR/MAY-17)
16. Findthefinal valueof thegivensignal [image: ].
(MAY/JUNE-16)
17. FindtheZ-transformof asequence,x[n]=cos(nωT)u[n].(NOV/DEC-17)
18. DefineNyquistrateandNyquistinterval.

19. Whatisananti-aliasingfilter?	(MAY/JUNE-14)
20. StatethemultiplicationpropertyofDTFT.	(MAY/JUNE-14)

PARTB:
1. State and explain sampling theorem both in time and frequency domains withnecessaryquantitativeanalysisandillustrations.	(NOV/DEC-15)
2. Whatisaliasing? Explainthe stepstobetakentoavoidaliasing.
(MAY/JUNE-16)
3. i)FindtheDTFTofx(n)=[image: ] u(n-1).	(APR/MAY-17)
4. ii)FindtheZ-transform ofx[n] =anu(n)-bn u(-n-1).and specifythe ROC.
(NOV/DEC-16)
5. Find the Z-transform of the sequence x[n] = an u(n) + bn u(-n-1). Consideringthetwoconditionsa>b anda<b.	(APRI/MAY-18)
6. Derive the Z-transform of the following sequence x[n] = sin(ω0n)u[n]. Alsospecifyits ROC.	(NOV/DEC-18)
7. FindtheZ-transformandsketchtheROCof thefollowingsequence
x[n]=2nu(n)+3nu(-n-1).	(NOV/DEC-17)
8. UsingsuitableZ-transform propertiesfind X(Z)if x(n)=(n-2)[image: ]u(n-2)
(APR/MAY-15)
9. FindtheZ-transformofx(n)=aǀnǀ,0<a<1.	(APR/MAY-15)
10. FindtheinverseZ transformofX(Z) =[image: ]for
(i)ROCǀZǀ>0.75	(ii) ROC ǀZǀ<0.5	(NOV/DEC-14)
11. FindtheinverseZ-transform usingpartialfractionmethod
[image: ]X(Z)= [image: ]; ǀZǀ>.	(NOV/DEC-17)
12. UsingthepropertiesofinverseZ-transformsolve,
X(Z)=log(1+aZ-1);ǀZǀ>ǀaǀandX(Z)=[image: ];ǀZǀ>ǀaǀ(NOV/DEC-17)
13. ExplainthepropertiesofZ-transform.






















UNITIV:LINEARTIME INVARIANT -CT SYSTEMS
PARTA:

1. Givenh(t), what isthe step responseof aCTLTIsystem?	(APR/MAY-17)
2. Giventheinputx(t)=u(t) andh(t)=δ(t-1).Findthe responsey(t).(APR/MAY-18)
3. ConsideranLTIsystemwithtransferfunctionH(S) isgivenby[image: ]Re(S) >3; determineh(t).	(NOV/DEC-17)
4. Given[image: ] ,ROC: Re{S}>-2.Find x(t).	(APR/MAY-18)
5. Ifthesystemfunction[image: ], Re{S}>-2,findthe Impulseresponseh(t).
(NOV/DEC-18)
6. Find whether the following system whose impulse response is given is causal andstable[image: ].	(MAY/JUNE-16)
7. Statetheconvolutionintegral.	(APR/MAY-17)
8. Whatis u(t-2)*f(t-1) ?Where* representsconvolution.	(NOV/DEC-15)
9. Two systems with impulse response h1(t) [image: ]and h2(t) = δ(t-1) are connectedinseries.What istheoverall impulseresponse h(t) ofthesystem?(NOV/DEC-18)
10. Convolvethefollowingsignals u(t-1)andδ(t-1).	(NOV/DEC-16)
11. Given[image: ] .Find thedifferential equationrepresentation ofthe system.
(NOV/DEC-16)
12. Giventhedifferentialequationrepresentationofasystem,
[image: ].FindthefrequencyresponseH(jr).
(NOV/DEC-15)

13. ListtheROCproperties ofLaplacetransform.	(NOV/DEC-17)
14. Will there be two different signals having same Laplace transform? Give an example.Howdo youdifferentiate thesetwosignals?	(NOV/DEC-17)
15. Realizetheblockdiagramrepresentingthesystem[image: ] .(MAY/JUNE-16)
16. Drawtheblock diagramof theLTIsystemdescribedby[image: ].
(NOV/DEC-14)
17. Givenh(t), what isthe step responseof aCTLTIsystem?	(APR/MAY-17)

18. Findwhether thefollowingsystemwith impulseresponseh(t) arestableornot. [image: ].	(NOV/DEC-17)
19. Givetheexpressionforconvolutionintegral.	(APR/MAY-17)
20. List and draw the basic elements for the block diagram representation of thecontinuoustimesystem.	(NOV/DEC-12)







PARTB:
1. Using graphical method, find the output sequence y[n] of the LTI system whoseresponseh[n] is given and input x[n]is given as follows.
x[n]={0.5,2};h[n]={1,1,1}.	(NOV/DEC-17)
2. [image: ]Using graphical convolution, find the response of the system whose impulse responseis[image: ].foran input	(MAY/JUNE-16)
3. Usinggraphicalmethod convolvex(t)= [image: ]. with h(t)=u(t+2).
(APR/MAY-15)
4. Convolvethefollowing signals
x(t)=[image: ](NOV/DEC-15)
5. Findtheoutputy(t)of thesystem[image: ]Re{S} >-2.For theinput
x(t)= [image: ]	(NOV/DEC-18)
6. For a LTI system with [image: ], find the differential equation. Find thesystemoutput y(t) tothe output x(t)=[image: ](APR/MAY-15)
7. AcausalLTIsystem[image: ]is producing an output
y(t)= [image: ]foraparticularinput x(t).Determinex(t).
(APR/MAY -17)
8. Determineunitstep responseof theLTIsystemdefined
[image: ].	(NOV/DEC-17).
9. AcausalLTIsystemsatisfiesthelineardifferentialequation
[image: ].
i) Findthefrequency response[image: ]of thesystem.
ii) Findtheoutputy(t)ofthesystem for theinputx(t)=[image: ].
(NOV/DEC-18).
10. [image: ]Find the response y(t) of a continuous time system using Laplace transform withtransferfunction[image: ]foran input x(t)=	.(NOV/DEC-16).
11. Drawtheblockdiagram representationfor[image: ].	(APR/MAY-15)
12. Realizethefollowingindirectform II.
[image: ].
(MAY/JUNE-16)










UNITV:LINEAR TIMEINVARIANT -DTSYSTEMS
PARTA:
1. FindX(∞)ifX(Z)isgivenby[image: ](NOV/DEC-18)
2. Considerthesecond ordersystem function H(Z) = [image: ],
Implementthesystemin parallelform.	(NOV/DEC-18)
3. Draw the block diagram representation of the system given its input outputrelationshipy[n]=[image: ](APR/MAY-18)
4. Convolvethefollowing signals, x[n]={1, 2 ,-2} ;h[n]={1, 2, 2}	(APR/MAY-18)
5. Write the condition for stability of a DT-LTI system with respect to the position ofpoles.	(NOV/DEC-17)
6. Realizethedifference equationy[n]=x[n]–x3[n-1]indirectform I. (NOV/DEC-17)
7. What is the necessary and sufficient condition on impulse response for stability of acausalLTIsystem?	(APR/MAY-17)
8. Whatisthedifferencebetweenrecursiveandnon-recursivesystems?(APR/MAY-17)
9. Convolvethefollowing sequences:x[n]={1,2,3}; h[n]={1,1,2}.	(NOV/DEC-16)
10. Give the system function H(Z) = 2+3Z-1+4 Z-3-5 Z-4. Determine the impulse responseh[n].	(NOV/DEC-16)
11. Fordiscreteconvolution sum,findthestepresponseintermsofh(n).(APR/MAY-16)
12. Definenon-recursivesystem.	(APR/MAY-16)
13. Convolvethe following signals,x[n]={1, 1 ,3};h[n]={1,4, -1}.	(NOV/DEC-15)
14. Namethebasicbuildingblocksused inLTIDTsystemblockdiagram.
(APR/MAY-15)
15. Writethenth orderdifference equation.	(APR/MAY-15)
16. Give the impulse response of a linear time invariant time as [image: ], checkWhetherthe system is stable ornot.	(NOV/DEC-14)
17. IntermsofROC, statethecondition foranLTIdiscrete timesystemto be causaland
stable.	(NOV/DEC-14)
18. Findtheoverall impulse responseh(n) when two systems h1(n)=u(n)and
h2(n)=δ(n) +2δ(n-1) are in series.	(MAY/JUNE-14)
19. [bookmark: _GoBack][image: ]UsingZ-transform,checkwhetherthe followingsystemisstable.	(MAY/JUNE-14)
20. Defineone-sidedZ-transformandtwo-sidedZ-transform.(APR/MAY-10)
PARTB:
1. a)i)Considera continuoustimeLTIsystem,
[image: ].
(1) FindthesystemfunctionH(S).	(3m)
(2) Determinetheimpulseresponseh(t) for	(3m)
(A) Thesystemiscausal
(B) Systemis stable
(C) Systemisneithercausalorstable	(NOV/DEC-18)
ii)Realizethe given systemin directform II

[image: ].	(7m)
2. b)i)Considerthesystem[image: ]
(1) Findtheimpulseresponsefunction ofthe system
(2) IsDTFT existsforthesystem? ifso, how?
(3) FindtheDTFT.
[image: ]ii) Obtain the cascade form realization of the system described by differenceequation
(NOV/DEC-18)
3. Convolvethefollowingsequence:x[n]= anu[n],a<1 ;h[n]=u[n] (APR/MAY-18)
4. The system function H(Z) is given by [image: ].Determinethestepresponseofthesystem.	(APR/MAY-18)
5. a)i)Obtain theparallel realizationofthesystem givenby
y(n)– 3y(n-1)+2y(n-2)=x(n)	(6m)
ii) Determine the direct form II structure for the system given by differenceequation,[image: ](7m)
(NOV/DEC-17)

6. b)usingthepropertiesof inverseZ-transformslove:	(5m+5m+3m)
i)X(Z) =log(1+aZ-1) ;ǀZǀ>ǀaǀand[image: ]
[image: ]ii)Checkwhetherthesystem functioniscausalor not,
(NOV/DEC-17)
7. 	a) Perform convolution to find the response of the system h1(n) and h2(n)forthe input
sequencex1(n)andx2(n)respectively
	(i)x1(n)={ 1, -1,2, 3 }
	;
	h1(n)={ 1, -2, 3, -1 }
	

	(ii) x2(n)={1, 2, 3, 2 }
	;
	h2(n)={ 1, 2, 2}
	(APR/MAY-17)



8. For a causal LTI system the input x(n) and output y(n) are related through a differenceequation[image: ].Determinethefrequency
responseH([image: ]and the impulse response h(n) ofthe system.	(APR/MAY-17)
9. Convolvethefollowingsignals
x[n]=u[n]– u[n-3];   h[n]=(0.5)nu[n].	(NOV/DEC-16)
10. Determine whether the given system is stable by finding H(Z) and plotting the pole-zerodiagram,
y[n]=2 y[n-1]–0.8 y[n-2] +x[n]+ 0.8 x[n-1].	(NOV/DEC-16)
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