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Show All Your Work 

 

1. Consider the autonomous differential equation 

! 

dx

dt
 =  x

2
 "  10x  +  21. 

 a. Find all of the equilibrium solutions for this equation. Show them on a graph,  
with axes labeled. 

 
 
 
 
 
 
 
 
 b. Give mathematical reasons why each equilibrium solution is stable, or unstable. 
 
 
 
 
 
 
 
 
2. Solve the differential equation  

! 

6x " y  #  3y  =  12x
5 . 

 
 
 
 
 
 
 
 
 
 
 
 



3. Starlings are introduced to an island with no previous starlings on it. Twelve 
 pairs of starlings are placed on the island. The growth rate of this 
 population of starlings is proportional to the square of the number of pairs  
of starlings present. Two years later there are 24 pairs on the island. When  
will there be 48 pairs on the island? 

 a.  Write the differential equation. 
 
 
 
 b.  Solve the differential equation and use it to find the time requested. 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4 a. Find the general solution to the differential equation  

! 

" " y  #  6 " y +  5y  =  3x  +  2e
5x . 

 
 
  
 
 

 
 
 
 
 

 
b. Then suppose that y(0) = 18/25 and 

! 

" y (0) = 3/5. Solve the resulting initial value 
problem. 



 
5.   Use the definition of the Laplace transform to find the Laplace transform of  

the function f(t) = 

! 

e
"7t  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6.  Find the Laplace transforms of the following: 
 a. sin(3t) – 17cos(6t) - 7t

! 

5 
 
 
 
 
 
 
 
 
 
 b. 

! 

cos(4t)  +  e
3

 "  5t
6( ) # e5t  

 
 
 
 
 
 
 
 
 
 
 
 
 



7. Find the inverse Laplace transforms of the following: 

 a. 

! 
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 b.  
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