RC Circuits

So far we have considered DC circuits with constant current (magnitude and direction). In DC circuits
containing capacitors, the current will remain in the same direction but the magnitude will vary with
time. A circuit containing a capacitor and resistor connected in series is called an RC circuit.
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In such an RC circuit the current is not constant and will vary with time.

CHARGING CAPACITOR

Initially the capacitor is uncharged with the switch open. There is no current since it’s an open circuit.
At t = 0 the switch is closed and the capacitor begins to charge by the battery (explain!). At some later
time ‘t’ the charge on the capacitor is ‘q’. Applying the loop rule gives:
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Let’s use Eq. 1 to find the initial current and max charge on capacitor:

Att=0,9=0,and =1,

V-0/q—1oR=0
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At t = 0 the potential across the battery appears entirely across the resistor. When the capacitor
reaches its max. charge Q, | =0. Using Eq. 1:
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