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1. (5pts) The differential equation xy” — 3zy’ — 3y = 0 has a solution of the form y = we
Find a.
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2. (5+5pts) a. Give the general solution to the differential equation % = y2/ 5
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b. Give an initial value y(xg) = yo where the solution from part a is not the unique

solution. Explain why.
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3. (5+5+5pts) Give the general solution for the following differential equations
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b. -C% = 3cos’z — tan(z)y
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4. (4+10+2pts) Water polluted with 0.5 %2 of silver is dumped into a storage tank at a rate
of b % and is ahsorbed into the ground at a rate of 1-&. Suppose that the tank begins
with 16 L of clean water, and the polluted water stops being added after 60 minutes.

a. Give a differential equation (with initial value) for A(t), the amount of silver in the
tank at time t.
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b. Solve the differential equation from (a) to get a formula for A(¢) until the time when
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c. Having too much silver in your body causes a condition called argyria, where silver
enters your skin and hair, and your body permanently turns blue. An average weight
person drinking 3 L of water a day will turn blue if the silver concentration is above
0.33 7. If you regularly drink the polluted water from the tank after it is full, will
you turn blue?
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5. (10+3pts) Consider the differential equation ¢/ = y*(y* — 1)

a. Draw the direction field for this differential equation. Mark the equilibrium solutions
and label them as (asymptotically) stable, unstable, or semi-stable.
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b. If y(0) = I then what is lim y?
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6. (7pts) Solve the following initial value problem:

y// -+ Yy = 1, with y(O) — 1’ y/(o) = 0.
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?ﬁ: (74+7+47pts) For the below differential equations write: (1) the real solution to the asso-
ciated homogeneous equation yy, and (2) the form of the particular solution Y,

(DO NOT SOLVE FOR THE COEFFICIENTS OF Y,,)
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8. (13pts) Consider the differential equation
vy’ —(x+ 1)y +y =0
The function y; = e is one solution. Find the general solution.
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