
8.022 Lecture Notes Class 36 - 11/21/2006


RLC (Undriven) 

V across capacitor 

I = dq 
dt−

Q = CV 

V = LdI + IR dt 

I = −C dV ( d (Q = CV ))dt dt 

V = Ld2V C + RC dV 
dt2 dt 

d2V R dV 1 
+ + V = 0 

dt2 L dt LC 

Try 

V = Ae−αt cos ωt 
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dV 
= Ae−αt(−α cos ωt − ω sin ωt)

dt 
d2V 
dt2 

= Ae−αt[(α2 − ω2) cos ωt + 2αω sin ωt] 

(α2 − ω2) cos ωt + 2αω sin ωt − 
R 

(α cos ωt + ω sin ωt) + 
1

cos ωt = 0 
L LC 

⎧ ⎨ Rω R2αω − = 0 α = L ⇒ 2L −→ R ⎩α2 − ω2 − αR + 1 = 0 L LC 

R2 R2 1 1 R2 

ω2 = + = 
4L2 

− 
2L2 LC LC 

− 
4L2 

1 R2 
ω = 

LC 
− 

4L2 

R < 2
√

4c 

1 −→ ω = 
LC 
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Mass-inductor 

dI 
V cos ωt = L + RI 

dt 

I = I cos(ωt + φ) 


