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1. (5+10pts) Given the differential equation
(2yze® + 2x%ye®)dx + (6y*x — 22%€™)dy = 0
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a. Show that p = — is an integrating factor.
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b. Find the general solution to the differential equation.
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2. (5415 pts) Consider the differential equation
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a. Show that the function y; = e is a solution.
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b. Using the reductlon of order method, find the general bolutlon
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3. (10pts) Solve the following initial value problem:
V42 5y =0,  withy(0)=0, y(0)=2.
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4. (15pts) For the autonomous differential eqution ' = y* — 3y + 2 , ¥=0,
draw the integral curves. Mark the equilibrium solutions, and label them as asymptoti-

cally stable, unstable, or semi-stable.
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5. (16+4pts) A tank has 10 gallons of water which contains 2 kg of dissolved salt. Water

t
with a varying concentration of — kg of salt per gal is pumped into the tank at the rate of
2 gal/min, and the mixture - kept uniform by stirring - is pumped out at the same rate.
Let Q(t) be the amount of salt in kg in the tank at time t (t in terms of min).
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b. Does Q(t) exceed 8 kg when ¢ < 57 Explain. ‘
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6. (5+15pts) Consider the non-homogeneous differential equatior,
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a. Give the solution to the corresponding homogenous differential equation.

rE+y=0 = =402 roots of 4he Clar .
3= C.cos(ab) + G em(at) s He g;m,m@,
ezcyg,ufiﬂw\ "k(:) }‘\@"”"é) 0@‘]{% Q’ef

b. Use the method of undetermined coefficients to ﬁnd the general solulion.
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