Exam da Cale 2 4/23/2004

Each prablem is worth 10 points. For full eredit provide complete justification for yvour answers.

1. Determine whether y = 32 is a solution to the differential equation 4 ;_L ==y,
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2. Write a differential equation representing a population with logistic growth and a carrying capacity of
500 {use & for the constant of proportionality).
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3. Find & general solution to the differential equation o + _xzyl =(};
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4. Find a general solution for the differential equation p* — 7y + 6y = 0.
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3. Find all equilibrium points of the system
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6. Water leaks from a vertieal eylindrical tank through a small hole in its base at a rate propertional to
the square root of the volume of water remaining. If the tank initially contains 100 liters and 20 liters
leak out during the first day, when will the tank be half empty? (@7¢tF lo & oo malploces
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8. Lake Erie has a volume of 460,000 km® and an outflow rate of 175 kkm” per vear. Suppose that
20kg of a cortain pollutant is present in the lake at time 0, when a massive filtration project is

undertaken to remove the substance from the lake. 1F0.1kg per vear is removed from the lake bevond
the amount removed by natural processes,

a) Write a differential equation for the amount of pollutant in the lake after £ years,

b) Use Euler’s method with Ar = 5 to estimate the pollutant remaining in the lake after 10 vears.
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9. Show that the function y = te"' is a solution to any diffcrential equation of the form
ay” +2ay’' +ay=0

regardless of the value of the constant a.




10. Find a general soluti
ol i L
ution to the differential eguation ¥ + wh = 0, where wi
; 118 & constant S
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