33. Consider a series RC circuit for which R=1.0 MQ,
C=5.0 uF, and €=30V. The capacitor is initially uncharged @ ——¢ C ==

when the switch is open. Find the charge on the capacitor 10 s
after the switch is closed.

Solution If the switch S is closed at t =0, the charge on the
capacitor at any time later is

q= Qmax(1 - e—t/‘r)
Here, 7=RC is the time constant of the circuit. For the given circuit,
7= (10 MQ)(5.0 4F) = (1.0x 10° Q)(5.0x 10 F)=5.05

The charge stored in the capacitor when it is fully charged (i.e., when current in the
circuit has decreased to zero) is Q.- Note that if Kirchhoff’s loop rule is applied
to this circuit, with I = 0, the result is

+E-AV.-R(0)=0
or when the capacitor is fully charged, the voltage across the capacitor is

A‘/C = Qmax/c = 8
Thus, Qumax = CE = (5.0 uF)(30 V) =1.5x10"* C=150 uC

At t=10 s after the switch is closed, the charge on the capacitor is:

g=(150 uC)[1- ¢"10/509)] = (150 pC)[1- 2] =130 uC

A Voltswagon towing a
mobile Ohm.




