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Chapter One. Free vibration of 1-DOF systems 
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Chapter Two. Response to Harmonic Excitation 0( ) cosF t F tω=  (note 0 0 /f F m= ) 
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Base excitation sin by Y tω= ,  

Displacement transmissibility 
1/ 22

2 2 2

1 (2 )
(1 ) (2 )

X r
Y r r

ς
ς

⎡ ⎤+
= ⎢ ⎥− +⎣ ⎦

, b

n

r ω
ω

=  

Force transmissibility 
1/ 22

2
2 2 2

1 (2 )
(1 ) (2 )

TF rr
kY r r

ς
ς

⎡ ⎤+
= ⎢ ⎥− +⎣ ⎦

 

Rotating Unbalance. Magnitude of steady-state response 
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Chapter 3. General Forced Response 
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Chapter 4. Multiple-Degree-Freedom Systems 
Matrix equation of undamped systems free of excitation M K+ =x x 0  

Natural frequencies can be found by solving the equation 2det 0M Kω⎡ ⎤− + =⎣ ⎦  

Mode shapes can be found by solving the equation 2
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Free response using the modal analysis method 
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8. Find the response in the physical coordinates ( ) ( )t S t=x r  

Proportional damping if C M Kα β= + , damping is proportional. In such case, [ ]2T
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case of a 2-DOF system, 2 2
1 1 1 2 2 22 , 2ς ω α βω ς ω α βω= + = +  

Free response of a damped system. Solve the response in the modal coordinate . 

Then transform it back to the physical coordinate 
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Forced response of an undamped system. Find the force in the modal coordinate . Solve for  and 

 from the equation: . The formula for  can be found in Chapter two. Then transform it 
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Forced response of a damped system. Find the force in the modal coordinate . Solve for  and  
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Chapter Five. Design for Vibration Suppression. 
Understand the use of Nomograph for specifying acceptable limits of sinusoidal vibration (also refer to Section 1.2) 
Vibration isolation 
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Natural frequencies of the entire system can be found by solving 
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Basics of linear algebra 
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