ECEN 214 handout for Mar 2, 2022
Class 12: Second Order Transients

Steps for solving first- and second-order transient problems

1) Write the differential equations using KVVL or KCL
2) Analyze the steady-state circuit to find initial conditions

3) Solve the differential equations

Solving second-order differential equations

1) For the homogenous solution
d’y dy
aw + ba + cy(t) = x(t)

We need to find the roots of the characteristic
equation as*+bs+c=0
Use the table on right to determine the

homogenous solution, depending on the roots.
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Case | Roots Homogeneous
Solution
I Distinct real Ajesit + Ayeset
roots
S = 51, 52

I Complex B,e’t cos(wt)

2) The particular solution is the same Foots + B,e% sin(wt)
3) The general solution is the same _ .
s=otjw
4) We will have two initial conditions we o o
will need to find the unknowns, such as 11 Repeated Cie>” + (yte™
y(0) = v, real roots
dy S = 50, SO
=Z00) =
dt 0)=»n
Example 1:
d’y _dy dy
—+3—+2y(t) =4, 0)=1, —(0)=0
gz T3, v® y(0) 7t 0
Example 2:
d’y = dy

d
“ 2 a2 43y =0, y(0)=2, d—f(0)=—1

dt? dt
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Example 3: Find i(t)
2 i

t=0 5000

+
625nF |

10mA I 25mH< v, (1)
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Example 4: Find i (t)

— 000>

400mH

s14 (f) 12500§

t=0

100nF |

lic(f)

(1)
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