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ME242 – MECHANICAL ENGINEERING SYSTEMS

LECTURE 10:

• Solutions of Linear Differential Equations 3.5
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FIRST ORDER DIFFERENTIAL EQUATIONS
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These equations are derived from the RC and IR models
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FIRST ORDER DIFFERENTIAL EQUATIONS
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FIRST ORDER DIFFERENTIAL EQUATIONS
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FIRST ORDER DIFFERENTIAL EQUATIONS
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FIRST ORDER DIFFERENTIAL EQUATIONS

Homogeneous Solution: τ
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FIRST ORDER DIFFERENTIAL EQUATIONS
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SECOND ORDER DIFFERENTIAL EQUATIONS
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These equations are derived from the RIC models

Solution: )()()( txtxtx PH +=
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SECOND ORDER DIFFERENTIAL EQUATIONS

Homogeneous Solution:

Initial Conditions: ( ) ( ) oo xxxx && == 0    ,0
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Characteristic Equation:

:
:

ζ
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SECOND ORDER DIFFERENTIAL EQUATIONS
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Complex poles:
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CASES:

Undamped

Underdamped

Critically damped

Overdamped

SECOND ORDER DIFFERENTIAL EQUATIONS
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SECOND ORDER DIFFERENTIAL EQUATIONS
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Complex poles:
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SECOND ORDER DIFFERENTIAL EQUATIONS
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Complex poles:
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SECOND ORDER DIFFERENTIAL EQUATIONS
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SECOND ORDER DIFFERENTIAL EQUATIONS

Homogeneous Solution:
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Complex poles:

Step 
Response

SECOND ORDER DIFFERENTIAL EQUATIONS

( )[ ] 2sin)cos()(
n

f
dd

t x
tDtCetx

ω
ωωσ ++= −


