MATH 230
FEBRUARY 14, 2007
TEST #1—TAKE HOME NAME

There are a total of 7 problems. Please be sate/ttu have the entire test. Show all necessari.wanswers
that seem to appear by magic will receive no credit

Your work needs to be done on separate paperdotrehic file) and must be neat and easy to réadggest
that you work out your solutions and then copy therthe paper you plan to submit. If you submitityo
answers using Mathematica, each problem must lbaglglabeled. All solutions must be submitted in
numerical order.

You are to do your own work. You may use any bogksir class notes, and Mathematica. This is tltleea
BEGINNING of class o'Wednesday, February 21; late papers will be heavily penalized. If yowsiiyou
may email your solutions. In that case, your workst be sel BEFORE coming to class.

Each problem is worth 7 points.

1. Use Mathematica to graph the slope field fordifierential equatio%— =sinxcos X.
X

Also, place the solution curve which correspondh&initial value y(-2) = -1.

2. A tank holds 500 gallons of liquid. Initiallg,contains 100 gallons which has 10 pounds ofltadsssolved
in it. Brine, which contains 1 pound of salt p@rdallons of liquid, pours into the tank at theeraf 5 gallons
per second. The well-mixed solution drains from tdink at the rate of 3 gallons per second. Howmsalt is
in the tank at the moment that the tank starts/esftow?

(Note: This requires finding and solving a diffietial equation that determines the amount of saihe
tank at any time t. Then the solution must bewatald for the value of t which corresponds to witrentank
overflows.)

3. Solve the differential equatidi8+ y cosfy ) dx+(x costy ) §)dy= |

4. Solve the differential equatiofiyX + 3xy’ = 2.

5. Solve the initial value problem
Y@+ y® _ 2y + 4y — 24y = 0; y(0) = 11, y'(0) = -9, Y0) = 53, y"'(0) = -95

6. Use the Method of Undetermined Coefficientsdiwes the differential equation
Y™ + 2y” — 3y’ — 10y = 8xe ¥,

7. Use the Method of Variation of Parameters toesdtie differential equation

"+ - .
yry 1+sinx



