
A.

 RadioCommunications:Filtersenableradioreceiverstoonly"see"thedesiredsignal

whilerejectingallothersignals(assumingtheothersignalshavedifferentfrequency

content).

 DCpowersupplies:Filtersareusedtoeliminateundesiredhighfrequencies(i.e.,

noise)thatarepresentonACinputlines.Additionally,filtersareusedonapower

supply'soutputtoreduceripple.

 Audioelectronics:Acrossovernetworkisanetworkoffiltersusedtochannellow-

frequencyaudiotowoofers,mid-rangefrequenciestomidrangespeakers,andhigh-

frequencysoundstotweeters.

 UsedinAudioApplicationsforEqualizationpurposes.

 UsedinReceiverssuchasSuperheterodyneetcforefficientreceptionofthe
basebandsignals.

B.DesigningaLow-PassFilterwith0.005Ωresistorand0.01Fcapacitor

A100VAmplitudewasselectedwithafrequencyof1HzfortheSineWaveSource.

C.DeterminingtheCut-offfrequency

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

WhenR=0.005ΩandC=0.01F



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

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)

A.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


