MAZ14-UU3 Spring 2009
Test #1 - 100 Points
2 March 2009

INSTRUCTIONS: PLEASE WORK ALL THE PROBLEMS BELOW. PLEASE
WRITE YOUR NAME ON EACH PAGE. NO CALCULATORS, BOOKS, PA-
PERS, OR NOTES ARE ALLOWED.
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1. (15 points). Find the solution to the ODE with the given initial condition:

(y +2%y)y (z) = 2z, y(2)=0.
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2. (15 points). A tank initially contains 100 liters of pure water. A stream
of polluted water with a concentration of v = 5 grams per liter of mercury is
poured into the tank at a rate of one liter per minute. It flows out at the same
rate. How much mercury is in the tank after 18 minutes? ¢ {Jo, 10012 L monvlos
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3. (15 points). Find the unique solution to the initial value problem:
ty' + 2y = 4t%, y(1)=2.

For what interval of time about ¢ = 1 is the solution valid?
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4. (20 points). The population P(t) of cave bats changes according to the
logistic equation:

P'(t) = kP(t)(R - P(t))g; 0, k>0.

If the initial population is P(t = 0) = Py < R, find the population at time ¢.
What is the stable population obtained when t — co?
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5. (15 points). Find the most general solution to the ODE:

e“siny + (2 + e” cosy)y'(x) = 0.

EXaﬂc /'J r\ =€ S!\'\“Lfa, I - ﬂx (o¢
DL] y § Q(L/CLE YA |
g\,} > P, @QLJ*D\ /%f;;l - Q,X(DQL] CYA(T
).\(\& \P M gkp -
gfi /]*)ZJ H (J) = V\dy = €>(S'Mj + %/u/)
PAGPN LWSM% = dy 4 exsfn@v‘ h i)
b /

C = Ay 46)(5“%&)

! : = Ay Yoy Y eoct 0!
Chode 0= dy'+ lony Yoty b

0= @J«ﬂx costa')taj } (,Xi)y\tg .




6. (20 points). Consider the second-order ODE:
y" =3y +2y=0.

a. Find a pair of independent solutions (be sure to check that they are inde-
pendent).

b. Write the most general solution to the ODE.

c. Find the unique solution satisfying the initial condition:

y(0)=1, ¢'(0) =1
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