Sample Final Exam in M A 341.002, Fall 2004

1 Consider y’ +y =70 + t and y(0) = 200.
(10) (8. Usethelinear method to find y(t).
(6) (b). List al possible methods that will solve or approximate the

solution for this problem?

2. Consider the population model for y(t) = the size of the population:
y' =(1/1000)(1500 — y)y —s
where y(0) = 200 isthe initial population and sis the harvesting rate.

) (8. Find the steady state solutions when s = 50.
(13) (b).  Use separation of variablesto solve for y(t).
3. Consider y" +y' +y = 2e", y(0) = 0 and y'(0) = O.
(6) (@.  Find the homogeneous solutions.
(6) (b).  Find the particular solution via undetermined coefficients.
(6) (c).  Findthe solution that satisfies theinitial conditions.
4, Consider a mass spring with the damping parameter equal zero.
(5) (@. Ifthemassis2, the spring constant is 32, and external
force equal to 10 cos(w t), state the differential
equation which models this.
) (b).  Find the particular solution when w is not equal to 4.
(5) (c). Describe what happens to the solution as w approaches 4.
5. Use Laplace transforms to solve y* + 9y = €*, y(0) = 1 and y'(0) = 0.
(7 (@. FindL(y).
(8 (b). By therulesfind y(t).
6. Consider the system of ODEs

X'=2x+y + 0+3t ,x(0)=5and
y'=-3x-2y-4+0t ,y(0) =10.

2 (@. FindAandfsothatx'=Ax+fwherex=[x y]"
(6) (b). By hand find the eigenvalues and eigenvectors of A.
2 ().  Find the homogeneous solution.

(6) (d).  Find the particular solution.

2 (). Usetheseto solvetheinitial value problem.
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