MA?214-003 Spring 2009
Final Exam - 200 Points
8 May 2009, 1:00-3:00 PM, CB 339

INSTRUCTIONS: PLEASE WORK ALL 6 PROBLEMS BELOW. PLEASE
WRITE YOUR NAME AND SECTION NUMBER ON EACH PAGE. NO
CALCULATORS, BOOKS, PAPERS, OR NOTES ARE ALLOWED.

LAPLACE TRANSFORM FORMULAS ON THE LAST PAGE.
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1. (30 points). Find the unique solution to the first-order ODE:
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2. (35 points). Find the unique solution to the second-order initial value prob-
lem:
y'(t) +2y'(t) + 2y(t) =6(t - 2), y(0)=1 and y'(0) =0.
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3. (35 points). A 100 liter tank initially contains 100 grams of salt. A solution
of water and salt with a concentration of 0.5 grams per liter flows into the tank
at a rate of 5 liters per minute. It is thoroughly mixed in the tank and flows
out at the same rate. find the amount of salt in the tank as a function of time.
How much salt is in the tank as time goes to infinity?
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4. (35 points). Consider the following nonhomogeneous, second-order ODE:
y"(t) +2y'(8) + Sy(t) = e™".

a. Find a set of independent solutions for the associated homogeneous ODE.
Make sure you verify that the two solutions are independent.

b. Find a particular solution to the nonhomogeneous ODE.

c. Write the general solution to the ODE.
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5. (35 points). Find the unique solution to the nonhomogeneous, second-order

ODE:

0 0<t<2
Y +4yt)=¢ (t—2)/2 2<t<4
\ 1 t >4,

with initial conditions:

y(0) =0, andy'(0) =0.
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6. (30 poiuts). Counsider the first-order ODE:
dy
2— —y = e"/2,
dr V7

a. Find the most general solution to the ODE.

b. Find the unique solution to the ODE satisfying the initial condition:
y(0) = 0.
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