
ECE 2210                Second-Order Transient Examples A.Stolp
10/29/02
rev 2/27/07Ex. 1 a) Find the transfer function of the circuit shown. Write your 

equation in the form of one simple polynomial divided by another
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Ex. 2 a) Find the characteristic equation of the circuit shown 
(after the switch moves to the lower position at t = 0).  R 1
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b) Find the solutions of the characteristic equation. =
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s1 = s2  so...  critically damped
c) Find initial and final conditions for vC(t)

before switch is moved:
just after switch closes:

=
.6 V

.125 Ω
48 mA

.25 Ω .125 Ω

.18 V .6 V .72 mA
v C( )0 = .0 V i L( )0 = .0 V .120 mA

=
.18 V

.25 Ω .125 Ω
120 mA

d
dt

v C( )0 = =
.72 mA

C
9 105 V

sec
Second-Order Transient Examples,  p.1



Second-Order Transient Examples,  p.2

Final conditions:
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Ex. 2 with bigger R2 
a) Find the characteristic equation of the circuit shown (after the 
switch moves to the lower position at t = 0).  
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c) Find initial and final conditions for vC(t) Second-Order Transient Examples,  p.3
See drawings above
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Ex. 3 a) Find the characteristic equation of the circuit shown. (after the switch 
opens at t = 0).  Write your equation in the form of a simple polynomials. R 1
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b) Find the solutions (numbers) of the characteristic equation:
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c) Plot the poles and zeroes of the transfer function.

The poles are the s's where the denominator is zero, that is, 
the s1 & s2 solutions to the characteristic equation.
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Second-Order Transient Examples,  p.5e) Find the full expression of iL(t).
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f) Find the full expression of vC(t).
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h) What value of R1 would make this system critically damped?
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Solve for R1 with quadradic equation:
Quadradic equation can be reduced to:
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Ex. 2 with bigger R1 R 1
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