Circuit Elements

RC Circuits Equations:

Current through a resistor in an RC circuit: I(t) = I_0e�^{t/τ} , τ = RC Q_0 is the charge at t = 0, and Q1 is the charge after a long time. Charge on a capacitor in an RC circuit: Q(t) = (Q_0 � Q1)e�^{t/τ} + Q1, τ = RC Q_0 is the charge at t = 0, and Q1 is the charge after a long time. Assorted Facts:

1. The charge on a capacitor can not change instantaneously if connected in series with a resistor. 2. The current through a resistor can change instantaneously. 3. Sum of voltages around closed loop is zero. (Kirchoff’s law #1) 4. Sum of currents into a node is zero. (Kirchoff’s law #2)

Units:

Quantity Units Conversion Electric Field (N/C), (V/m) 1(N/c) = 1(V/m) Charge (C), (e) 1e = 1.6 � 10�^{19}C Voltage (V ) 1(V ) = 1(J/C) Current (A) 1(A) = 1(C/s) Capacitance (F ) 1(F ) = 1(C/V ) Resistance (Ω) 1(Ω) = 1(V/A)