Practice for Math 213 Exam 2
1. What method would you use on each of the following differential equations?

a. y” -  11y’ + 30y  = 17cos 3x  + 3e5x
b. x2y” - 7xy’ -5y = 0
c. (y2 - 4)dx = x dy  		 
d. xy’ =  6x2 - 3yx, y(0) = 4 	 
e.  (3x2y2 + cos x cos y)dx + (2x3y – sinx sin y + 7)dy = 0  
f. (xy + y2)dx – x2 dy = 0		 
g. y’/y = (xy3 - 1)			 
h. y’+ xy – 1 = 0				 

2. Water containing 4 lb salt per gallon is entering a 500 gallon tank at the rate of 7 gallons a minute. From there it is pumped  to a second 200 gallon tank at the rate of  5 gallons a minute. and to a third 100 gallon tank  at the rate of 2 gallons a minute Water from the second tank is pumped into a third tank at the rate of 5 gallons a minute. Water is pumped out of the third tank at the rate of 7 gallons. 

Let x(t) be the amount of water in the first tank, y(t) be the amount in the second, and z(t) be the amount of salt in the third at time t. The first tank initially has 75 pounds of salt and the second and third have none. Find the corresponding system of differential equations.
How would you solve this system?

3. The half life of a substance is 1000 years. If 5 grams of the substance is present initially, find the amount present in 5 years.


4. A population of rabbits grows at a rate of 7% per year. 
a. Determine a differential equation for P(t), the number of rabbits  at time t.
 
b. Modify your equation to include deaths at the rate of 50 per year.
 
c. Assume the rabbits grow according to the logistic equation with initial growth rate of 7% and a limiting size is 500 rabbits. Find the DE describing their growth.
 


 


