
Conclusions concerning RC circuit

C

R vR(t) = i(t)R

vC(t) = q(t)/C

vT(t)

In all cases:

vR(t) = RC
dvC(t)
dt

Sinusoidal driving:
vT (t) = Em sinωt ω = 2πf

Slow changes:
(

low frequencies; f � 1
2RC

)
• Voltage is mostly across capacitor (vC(t) ≈ vT (t); vR(t)� vT (t))

• vC(t) (∝ charge) lags vT (t) by a bit

• vR(t) (∝ current) leads vT (t) by about 1
4 period

• Differentiation circuit: vR(t) ≈ RC dvT (t)
dt

[holds for any slowly varying vT (t)]

Fast changes:
(

high frequencies; f � 1
2RC

)
• Voltage is mostly across resistor (vR(t) ≈ vT (t); vC(t)� vT (t))

• vC(t) (∝ charge) lags vT (t) by about 1
4 period

• vR(t) (∝ current) leads vT (t) by a bit

• Integration circuit: vT (t) ≈ RC dvC(t)
dt

=⇒ vC(t) ≈ 1
RC

∫
vT (t) dt

[holds for any rapidly varying vT (t)]

At all frequencies, vR(t) leads vC(t) by exactly 1
4 period


