
Math 285, Exam #L, Spring 2012

Instructions: show all  work. Use exact answers whenever possible (word problems being the onlyexception). Be sure to answer al l  parts of each question.

1" consider the differential equation y' = y(3 - y). Determine the equil ibrium (stationary)
points' Labeleach equil ibrium value of the graph below and sketch the direction f ield. you maydraw the phase plane rather than plott ing specif ic points to obtain the general behaviour.Determine whether any equil ibrium points are asymptotical ly stable or unstable, (20 points)
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3. Determine if  the proposed solution y(t) = gt + * satisf ies the differentialequationt y ' - y = t 2 . ( S p o i n t s )
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5' Solve the differential equation and find the general solution y, + Zy = f,s-2t for the initialcondit ion y(1)=0. (25 points)
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6' Verify that the differential equation y' = t";*t 
is homogeneous. Then solve the equation by

that method. (25 points)
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7. A pool contains +0,000 gallons of pure water. A pool cleaner wishes to add chlorine to the
water at the rate of 500 ppm/gallon in water added at 5 gallons/minute. He achieves this by
pumping water out of the poolat the same rate. Assuming that the chlorine is well-mixed in the
pool, write, a differential equation that represents the amount of chlorine in the pool in ppm
(parts-per-mil l ion) at any given t ime t. Solve the equation and then determine how long it  wil l
take to get the entire pool to 15 ppm. (25 points)
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8. Consider the nonlinear differential equation y' = (L - * - y2)t/2. Find the regions in the ty-
plane where solutions wil l  be certain to be continuous. (L0 points)
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9. Determine if  the equation (ycosx * Zxev) * (sinx * x2ev - 7)y'= 0 is exact. l f  i t  is, f ind
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