Math 231 – Exam 1
Name   

September 29, 2008



Show your work; otherwise you may lose points if your explanation is inadequate.  Circle your answers.   Calculators are not allowed on this exam. 

Part 1.  (12 pts)  Fill in the blanks with the correct answers.
(a)
This primary goal of this course is learning how to solve                                                     differential equations.
(3 pts)

(b)
A first-order differential equation 
[image: image18.png]


 is said to be separable if 

 .
(3 pts)
(c)
A differential equation together with an initial condition is known as 
 . 
(3 pts)
(d)
The Leibniz notation that denotes the rate of change of a quantity 
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with respect to a quantity 
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 is 
 .(3 pts)
Part 2.  (8 pts)   

Is 
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 an implicit solution of  
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?  Justify your answer.
Part 3.  (40 pts)   Solve each of the following equations (find explicit solutions when it is possible to do so).

(a)
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Part 4.  (10 pts)   Consider the differential equation: 
[image: image10.wmf](

)

1

dy

xy

dx

=-

.
(a)
[image: image1.wmf](

)

,

dy

fxy

dx

=

Find constant solutions, if any, and write their equation(s) here.
(b)
Compute 
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 expressing your answer only in terms of 
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 and 
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.  Sketch the graph of the solution that passes through the point 
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 using the first and second derivative tests.

Part 5.  (10 pts) 
A sewage treatment tank contains 100,000 gallons of a water-sediment mixture.  There are 5,000 pounds of sediment mixed in the water.  The tank removes 10 percent of the sediment per minute.  How much sediment remains in the tank after 2 hours?  (Since you are not allowed to use a calculator, just simplify your answer as much as possible.)
Part 6.  (20 pts)    Set up the following equations but do NOT solve them.
(a)
There are 1,000 people in Mayberry. Whenever a rumor is started by the town's gossip, the time rate of change of the number of people who have heard the rumor is proportional to the number of people who have not yet heard the rumor.   Write the differential equation describing this situation in terms of two variables.  (Identify every variable and constant that you use in the equation.  Use the convention that constants of proportionality are positive.)
(b)
A body of mass 
[image: image15.wmf]m

 is moving along the positive 
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-axis due to a force that attracts it to the origin with a magnitude proportional to its distance from the origin. The frictional force opposing the motion of the body is proportional to its weight.  Use Newton’s second law of motion to find the differential equation governing the motion of the body along the 
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-axis.  (Identify every variable and constant that you use in the equation.  Use the convention that constants of proportionality are positive.)
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