
 

Circuits Impulse Response
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This is sometimescalledthe Heavisidefunction afterOliverHeaviside

Example An RC circuit driven by a stepvoltage
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By now we can solve by inspection
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u t is useful in representing the step response of thecircuit
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so f t represents the time derivative of a step fuction
How would a circuit hypothetically respond to an impulse
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The impulsedelivered a charge onto the capacitor of
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essentially the impulse places an initial condition on
Ce t 0

After this we simplygetthe natural
response
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The impulse response to Vin f t closelyapproximates
theresponse to a finite pulse of area 1 e.g IPulse t
when the pulseduration is much shorter than any
system time constant e g t

see demo knowingthe idealimpulseresponse tells ushow
thesystemrespondsto shortpracticalpulses

Note that only thepulse area is important not the
shape of thepulse
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The impulseeffectivelyinjects an initial condition
t of so the response to an impulse or a short
finite pulse shows us the natural or homogeneous
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to any input we will show that
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Suppose we have some input drive waveform e.g
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If gke the limits of our two sum expressions

t net Pulse ft net at

t 10 f t a do

This shows the sifting property of the impulse
The sifting propertyworks becausetheseproductsare
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Theseproperties revealing natural response
beingable to find the response to any input make
knowing the impulse response really valuable


