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Physics 202
Chapter 32 continued
Oct 30, 2007

Induction:
LC circuit, RLC circuit

On whiteboard
 LC circuit

 Solve Kirchhoff’s equation
 Harmonic oscillator

 Discussion
 analogy to mass spring system
 Energy

 RLC circuit
 Solution
 Demonstration with a weakly damped RLC circuit
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LC Circuits
 Assume the capacitor is

initially charged and then
the switch is closed

 Assume no resistance and
no energy losses to
radiation

 The current in the circuit
and the charge on the
capacitor oscillate between
maximum positive and
negative values

 With zero resistance, no
energy is dissipated.

  Kirchoff’s loop rule:
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 Discussion on whiteboard….
Derivation of LC and RLC circuit.

LC oscillator
 Initially energy stored in

the electric field in the
capacitor

 Then energy transferred
to B-field

 And so forth ….
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LC oscillator
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Oscillations in an LC Circuit

 The energy continues to oscillate between the
inductor and the capacitor

 The total energy stored in the LC circuit
remains constant in time and equals

Time Functions of an LC Circuit
 In an LC circuit, charge can be expressed as a function

of time
 Q = Qmax cos (ωt + ϕ)
 This is for an ideal LC circuit

 The angular frequency, ω, of the circuit depends on the
inductance and the capacitance
 It is the natural frequency of oscillation of the circuit
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Time Functions of an LC Circuit, 2

 The charge can be expressed as a function of time
Q = Qmax cos (ωt + ϕ)

 The current:

 The total energy
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The RLC Circuit

Kirchoff’s rule gives:

RLC Circuit  - a damped harmonic
oscillator

 When R is small:
 The RLC circuit is analogous to light damping in a

mechanical oscillator
 Q = Qmax e-Rt/2L cos ωdt
  ωd is the angular frequency of oscillation for the

circuit and
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RLC Circuit - Damped Oscillator

 When R is very large, the oscillations damp out very rapidly
 There is a critical value of R above which no oscillations occur
 If R = RC, the circuit is said to be critically damped
 When R > RC, the circuit is said to be overdamped


