Electric Circuits
Lecture 10 Damped Second-Order
Systems
EE2210, Fall 2022

Jenny Yi-Chun Liu
jennyliu@gapp.nthu.edu.tw



Lecture Outline

o Chapter 9 in the textbook
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Let’s Analyze the RLC Network (Damped Oscillator)
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Setup the Differential Equation
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Setup the Differential Equation Differently
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Method of Particular and Homogeneous Solutions
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0o Four-step procedure v=—V,
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1. Find the particular solution vy (1)

2. Find the homogeneous solution v, () ae*® s, s,
" Four-step procedure A, ESE 4 A,e‘z*'

3. The total solution is the sum of the particular solution
and homogeneous solution.

4. Use initial conditionsto solve for the remaining

constraints.
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Let’s Solve
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1. Particular Solution
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2. Homogeneous Solution

d*v(t) Rdv(®) 1
+— +
d* L dr LC

v(t) = 9

(D Asswme \'TCH: Aeg‘t 5

: * t st 1 4
O As”e’ +£L-A-s-e + —-AC zo
LC

1
ol m Rty
D Ae (S«"_S*\r ..,c,)"°

€ \ clhav ackevishic equ ot o

2
D 4 — =0
S *Ts+ —

13



2. Homogeneous Solution
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3. Total Solution
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4. Find unknowns from initial conditions
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Let’s Stare at the Total Solution for a While Longer
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