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Problem 1 (3+3+4+10) 
 
The displacement ( )u t  of a dynamic system is governed by the following second order, linear, 
differential equation (SLDE)  

( )   mu cu ku F t   0 0(0) ,  (0)u u u u    

where 

 is the mass.

 is the damping constant,

 is the spring constant, and

( ) is the externally applied force

m
c
k

F t

 

 
(a) Define the following in terms of the displacement ( )u t  and structural parameters m c k, ,  

 steady state response of the system 
 critically damped system 

(b) Using linearity of the solution, write down the general form of the solution in terms of  
0 0,   and ( )u u F t  

(c)  If 
lb 1 lb-sec

8 lb, 16 ,   ,  ( ) 4cos(2 ) lb
ft 4 ft

m k c F t t    , find the amplitude of the steady 

state response. Do not use any formula. 
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Problem 2 (6+6+8)  
 
a. Explain the method of undetermined coefficients used to determine the particular solution 

py  of a given nonhomogeneous SLDE.  

 Is the method applicable to any general SLDE?  

 Does the form of py  depend on the solution of the corresponding homogenous problem? 

b.  Write down the forms of the particular solution of the differential equation 

 y 4y 4y g t     using the method of undetermined coefficients for the following 

cases 

   
   
   

2

23. 

1. sin

2. sin
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


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g t t e
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g t t e

 

 
For the third case above, derive the complete general solution of the SLDE.  

 
 
 












