Problem Set 4 — RC Circuit Transient Analysis

1. A series RC circuit has R = 10 kQ2 and C = 47 uF, connected to a 12V DC source at t = 0.
Derive the expression for the voltage across the capacitor Vi (t) during charging.

2. For the circuit in Problem 1, calculate:
(a) The time constant 7
(b) The voltage across the capacitor at t = 27
(¢) The time required for the capacitor to reach 99% of its final voltage

3. Find the total energy stored in the capacitor at steady state and compare it to the total energy
delivered by the source.

4. Sketch Vo(t) and I(t) curves for both the charging phase (0 < ¢ < 57) and the discharging
phase. Label key values on each axis.

5. A capacitor initially charged to 12V is connected at ¢ = 0 to a network of two resistors:
R = 4 kQ in series with the parallel combination of Ry = 6 k2 and R3 = 3 kf2. Find the current
through R immediately after the switch closes, and find the time constant of the discharge.
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