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Math 231 – Exam 2
Name 

November 5, 2008

In order to ensure that you receive full credit, show your work.   It is impossible to evaluate work that is not written down and clearly expressed.  Points will be deducted for poor communication and incomplete work, even if your answer is correct — also for unlabeled quantities, incorrect letters, and incorrect mathematical notation.

Part 1.  (20 points)   Fill in the blanks to complete the following statements.
1.
A first-order differential equation 
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2.
A first-order differential equation is said to linear if it can be written in the form                                                                                                                                 .

3.
Let 
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 denote the amount of the radioactive isotope uranium-238 in a container at time 
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.  The decay of uranium-238 is modeled by the radioactive decay law, which is the differential equation                                                                        . 
4.
To approximate the solution of the initial value problem 
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 using Euler’s method, we use the iteration formulas 
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5.
The Malthusian law of population growth was derived in class and in the textbook by assuming that the probability that a given cell divides during a very short time interval 
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Part 2.  (12 points)  Use the Criterion for Exactness to show that the following differential equation is exact.  Then find a general implicit solution.
6.
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Part 3.  (48 pts)   In Problems 7 to 10, first classify the differential equation as to its type: write either separable, linear, or exact in the space provided next to the equation.  However, if an equation is neither separable, linear, nor exact, then simply write none of these types.  Find explicit solutions of all of the linear, separable, and exact equations.  In case an equation can be classified in more than one way, classify it as you see fit and then solve it accordingly.  

7.
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9.
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10.
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Part 4.  (20 pts)  

11.
A 600-gallon tank is initially half full of a sugar water solution made by dissolving a total of 50 pounds of sugar in water.  A faucet located above the tank is turned on; at the same time, a plug at the bottom of the tank is unscrewed.  Immediately, a sugar-water solution with a concentration of 3 pounds of sugar per gallon begins flowing into the tank at a rate of 5 gal/min while the solution in the tank flows out at the rate of 8 gal/min.  Let t denote the time in minutes and 
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 the concentration of the sugar, in pounds per gallon, in the tank at time t.  Express your answers to the following parts in terms of t and 
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(a)
What is the initial concentration of the sugar in the tank?
(3 pts)

(b)
What expression represents the total amount of sugar in the tank at time t ?
(3 pts)

(c)
What derivative represents the rate at which the amount of the sugar in the tank changes?
(3 pts)

(d)
Find a linear differential equation that models the concentration of the sugar in the tank.
(4 pts)
(e)
For what times is the differential equation model in part (d) valid?
(3 pts)

(f)
Write the differential equation in part (d) in standard form.  However, do not solve it.   
(4 pts)
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