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Lecture #9: Second Order Circuits



Example 3: Critically Damped
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Combine two first order ODE’s into one 
second-order ODE in v(t) and solve.
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Damping coefficient

Resonant Frequency 3=oω

Critically damped response
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Roots λ1=-3 and λ2=-3.  The roots are real and equal
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Back to Example 1: Overdamped
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Back to Example 2: Underdamped
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The Forced Response
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Solves: )()(
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Where:

xn is the homogeneous solution or the natural response

xf is the particular solution or the forced response

How is  xf determined?  Guessing method.
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Example: Forced Response

The natural or homogeneous solution has the form (see Lecture 8):

  vn(t) = B1e
−3t cos(4t) + B2e

−3t sin(4t)

The particular solution or forced response has the form (see Table):

  v f
(t) = A a constant

Therefore  the total solution is:
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Find the three constants!
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Example: Forced Response

  vc (t) = 12 −16e−3t cos(4t) +13e−3t sin(4t)
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