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Show All Your Work 

 
 
 
 
1 A 2 kg. weight is suspended from a spring which is extended one half of a meter by  

a force of 2 Newtons. There is a damping force acting on this weight which exerts  
6 Newtons for each meter per second of velocity. A vertical external force of 

! 

12  "  6# 2( ) $ cos(#t)  "  18# $ sin(#t) is imposed on this system. 
 
a. Write the differential equation for this system. 
 
 
 
 
b. Verify that 3cos(

! 

" t) is a particular solution for this equation. 
 
 
 
 
c.  Find the transient solution. 

 
 
 
 
 
 
 d. Is this system underdamped, overdamped or critically damped? Give an  

explanation. 
 
 
 
 
 e. If the weight is given an initial velocity upwards of 2 meters per second at the 
rest  

position of the system, find the equation of motion of the system. 
 



 
 
 
 

Please Turn Over and Continue Working 
 
 
2. Use the definition of the Laplace transform to find the Laplace transform of the 
function  

 f(t) = 

! 

1 for  2  "  x  "  4  

0  for  all  other  x

# 
$ 
% 

 

 
 

 
 
 
 
 
 

 
 
 

3.  Use Laplace transform methods to solve the initial value problem 
  

! 

" " x  +  6 " x  +  8x  =  e
#t

 with  x(0)  =  " x (0)  =  0 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
Name:                                                                                                  . 


