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1. Estimate the solution of the ODE y’ = x2/% + y2/3 ysing At = 0.2 with the indicated method
and number of steps. Y(o): {
a. Euler's method, 3 steps (8 points)
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2. Three 100 gallorn fermentation vats are connected as shown

(Tank 1 feeds into Tank 2; Tank 2 feeds into Tank 3; Tank 3 feeds back into Tank 1.)
If the mixture is well-stirred and circulates between the tanks at the rate of 10 gal/min, derive
the set of equations to model the system. (You don’t need to solve.) (8 paints)
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3. Rewritey"" +2y"”" +y'+y =1+ te' as a system of first %1er equations. (You don’t need to
solve.) (8 points ¥
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4. Setup the spring

problem shown below as a system of equat

ons. (You don’t need to solve.)

(10 points)
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5. Solvex’ = (_2 _5) X. Write the general solution (with real terms only). Plot several sample
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6. Find the general solution to the system tXx' = (—:21 :1) X. Write the fundamental solution
matrix. (8 points T T
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8. For each set of solution curves shown below, match the graphs with proposed solutions and
characterize the system as containing a stable vector/orbit, origin attracts, origin repels, origin is
a saddle point. (12 points)
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11. Use the table of Laplace transforms to find the inverse Laplace transform of the following
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16. Find the general solution to the ODEs using the characteristic (or auxiliary) equation. (8 points each)
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23. For each of the di
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24. Use the method of integrating factors to find the particular solution for xy’ = 2y + s,

y(In2) = 0. (8 points)
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Laplace transforms— Table
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