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a.

 FilterCircuitsareusedtoeliminatebackgroundNoise

 TheyareusedinRadiotuningtoaspecificfrequency

 UsedinPre-amplification,Equalization,ToneControlinAudioSystems

 TheyarealsousedinSignalProcessingCircuitsandDataConversion

 FilterCircuitsareextensivelyusedinMedicalElectronicSystems

b. DesigningaLow-PassFilterwith0.005Ωresistorand0.01Fcapacitor

A100VAmplitudewasselectedwithafrequencyof1HzfortheSineWaveSource.

c. DeterminingtheCut-offfrequency

Thecut-offfrequency: fc= 1

2πRC

WhenR=0.005ΩandC=0.01F

F= 1 =3.182X103

2*3.142*0.005*0.01



d. DesignOutput

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

Whenthesignalof5KΩispassedthroughthefilter,thefollowingresultisobtained:

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


