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1. Note: you may use the table of Laplace transforms which is attached at 
the end of the test. 

  
a) Find the Laplace transform of ( ) cosh( )f t t t= . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

b) Find the inverse Laplace transform of 2
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2. Solve the initial value problem  
'' 6 ' 8 ( ), (0) 0, '(0) 0y y y t y yδ+ + = = = . 
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3. Solve the initial value problem,  
, (0) 1, '(0) 2.'' 2 ' 4 0 y yy xy y = =+ + =  
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4. Find the general solution for the Euler equation 
2 '' 6 ' 6 0x y xy y+ + =  
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5. Match the systems on the left with the graphs 
on the right. 
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dx x y
dt
dy x y
dy

= +

= − +
    ____      (A)   

 
 
 
                           
 

   
0.2 2

0.5
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dt
dy x y
dt

= − +

= − −
  _____    (B) 

 
 
 
 
 
 

   
0.5 2

0.5

dx x y
dt
dy x y
dt

= +

= − −
   _____   (C) 

 
 
 
 
 
 

   
0.5 2

0.5

dx x y
dt
dy x y
dt

= +

= −
    _____    (D) 

 
 
 



Name:____________________________________ 

 
6. Solve the initial value problem (your solution will involve an integral) 

'' 4 ( )y y f t+ = ,     y(0) = 0,   y’ (0) = 0 
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7. Find the “a priori” lower bound for the radius of convergence of the 
series solution about x0 = 0 to the equation 

2 2( 2 10)( 6 8) '' 2 ' 4 0x x x x y xy y++ + + + − = . 
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8. Suppose x and y satisfy the system 
3 , (0)

, (0)

dx x y x a
dt
dy x y y b
dt

= + =

= − =
. Find values of 

a and b so that X, the Laplace transform of x, has only one pole. Show 
that Y, the Laplace transform of y, will also only have one pole for the 
initial values you find. 
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