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A.)Discussthebenefitsoffiltersinengineeringsystem

Answer:Somebenefitsoffiltersinengineeringsystemsinclude;

Thetunerinradio:Thebandpassfilterinthetuneroftheradioallowsafixedfrequencyto

theoutputspeaker.

Treble&bassofthespeaker:Thebasshaslowerfrequencies&treblehashigher

frequencies.Theyareseparatedusinghighpass&lowpassfilterandareseparately

routedtocorrespondingbassspeaker&treblespeakerforclearmusic.

Anti-Aliasing:itisalowpassfilterthatfiltersoutthehigh-frequencycomponentsfrom a

signalbeforesampling.Itpreventsthealiasingcomponentform beingsampled.

NotchFilter:theyarebandrejectsfilterswithanarrowbandwidththatfilteroutany

interferingsignal.

PowerSupplySmoothing:TheoutputofthepowersupplywhichisarectifierhasanAC

rippleinit.Thesefrequenciesarefilteredoutusingalowpassfilterwhichresultsin

smoothingtheoutputsignal.

Noisesuppression:Theyareusedincommunicationsystemsfornoiseremovalfrom the

receivedsignals.

B.)Designalowpassfilterof0.005Ωand0.01Fusingbuildingblocksonly;youare

freetodetermineyouramplitudevalue.

Answer:A100VAmplitudewasselectedwithafrequencyof1HzfortheSineWaveSource.



C.)Determinethecut-offfrequency

Answer:Thecut-offfrequencyiscalculatedbyF=½*(pi*R*C)

WhenR=0.005ΩandC=0.01F

F=0.5*pi*0.005*0.01=3189.099Hz

D.)Determinethecut-offfrequency

Answer:Thetransferfunctionequationforthecircuitisgivenas

(1/RC)/(S+1/RC)

WhenR=0.005ΩandC=0.01F

TransferFcn=(1/0.005*0.01)/(S+(0.005*0.01))=(20000)/(s+20000)



E.)Iftwosignalsof5KΩand2KΩarepassthroughthefilteratdifferentintervals.

Discussyourobservation(s

Answer:Whenthesignalof5KΩispassedthroughthefilter,thefollowingresultis

obtained:

Thetransferfunctionequationforthecircuitisgivenas

(1/RC)/(S+1/RC)

WhenR=5000ΩandC=0.01F

TransferFcn=(1/5000*0.01)/(S+(5000*0.01))=(0.02)/(s+0.02)



Observations:Thesignalisattenuatedto3.869ohms

Whenthesignalof2Kohmsispassedthroughthefilterthefollowingresultsareobtained:

Thetransferfunctionequationforthecircuitisgivenas

(1/RC)/(S+1/RC)

WhenR=2000ΩandC=0.01F



TransferFcn=(1/2000*0.01)/(S+(2000*0.01))=(0.05)/(s+0.05)

Observations:Thesignalisattenuatedto9.266ohms


