Unit 10 Capacitors

Units:— Coulombs, Farads, Volts.
QR=CxYV
Capacitors connected in parallel

Cp=C1+Cor+C3+---
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If V =Vysin(2rft)

IS applied across a capacitor, the current is
909 or 5 radians out of phase with the driving
voltage and is given by:—

I = CVy2nfsin(2nft + g)
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Differentiate Q = C'V to obtain the current.—

_ 4R _ 4V

dt dt
The current through a capacitance is
proportional to the capacitance and
to the rate of change of the voltage across
the capacitor.
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Apply a sinusoidal voltage waveform across a
capacitor.

V = Vpsin(2x ft)
|%4
We then get I = C’C;—t
= CVp2nfcos(2nft)

CVo2n f sin(2x ft + g)

For a sinusoid, the voltage and the current
are 900 or Z out of phase

Phase of I is positive with respect to V
Current leads the voltage waveform.
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If a 15Vyp, 20kHz sinusoidal voltage is ap-
plied across a 0.1uF' capacitor, calculate the
current in the capacitor.

I = C’V027rfsin(27rft—|—g)

= 0.1x10%x15x2x 7 x20x103
xsin(2><7r><20><103><t—|—g)

0.188sin(1.256 x 10° x t + 1.57)Amps,,
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