Math 311 Fall 2011 - | Neme: |
Final Exam (100 points) KEY

problem | points | score
1 10
2 10
3 16
4 20
5 20
6 12
7 12

8 (E.C.) 10

total | 100+10

Instructions: You may use your graphing calculator. Work neatly. Show at least one step
of your work for full credit.

1. (10 pts.) Find the particular solution to this initial value problem.
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2. (10 pts.) Find the general solution of the following exact ODE.
(32y° + y*) do + (3% + ¢yt + day®) dy = 0.
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3. (16 pts.) A tank contains 1000 liters (L) of a solution consisting of 100 kg of salt dissolved
in water. Pure water is pumped into the tank at the rate of 5 L/s, and the mixture,
kept uniform by stirring, is pumped out at the same rate. How long will it be until
only 10 kg of salt remains in the tank? '
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4. (20 pts.} Consider the following nonhomogeneous second order linear ODE.
¥ + 4y + dy = bze™™

a) First write the associated homogeneous problem in operator notation and fac-

g ?J(f, tor the operator.
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d} Use the annihilator to find the form of the particular solution, y,. DO NOT
f) ?Jﬁ SOLVE FOR THE COEFFICIENTS.
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5. (20 pts.) Consider the following set of two coupled first order linear constant coefficient
ODEs. '
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a) Write it as a matrix vector equation, x' = Ax.
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From this write the vector valued general solution to the system.
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6. (12 pts.) For each of the following linear two dimensional systems, identify the correct
‘phase plane (above), and determire the type and stability of the fixed point at the

origin.
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7. {12 pts) Circle True if the statement is true in all cases and False if it is not. Show work
as needed for partial credit.

a) False For the two-dimensional linear system x' = Ax with
detA ## 0, if the eigenvalues of A are real, unequal, and of the opposite sign,

the origin (0, 0) is a saddle point. L
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8. (10 pts) Extra Credit. Find the particular solution to the following initial value problem.
i =z — 273
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z1(0) =0; z2(0) =4
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