Math 2326, Test 111

1. Find the general solution:
w’ + 2w +w=e"

answer: w(t) = Cre™" + Cote " + St%e"

2. Find any 5 of the 6 equilibrium points of the nonlinear system:

& — —8a? — 6y + 480

W — g2y — 3 + 2500y

and classify any two of them as a source, sink, saddle point, spiral
source, spiral sink, or center.

answer: (0,0) is source, (0,50) is saddle, (0, —50) is saddle,
(60, 0) is sink, (30,40) is sink, (46.8,17.6) is saddle.

3. a. Find the general solution of the undamped spring problem, with
a periodic applied force field: my” + ky = cos(wt)



answer: y(t) = C’lcos(\/%t) + CgSi?’L(\/gt) —L—cos(wt)

b. Near what value of the frequency w will a very large oscillation of
the spring result?

answer: W = L
m

4. Find the Laplace transform of the solution to problem 1, with initial
conditions w(0) = 2,w’(0) = 3. (Don’t need to find w(t).)

answer: L(w) = (S+1)3 + (zi)?
5. Find the inverse Laplace transform of F(s) =

answer: f(t) = 2e~*2cos(\/3t/2) + _t/zszn(ft/Q)

6. Find the Laplace transform of the solution of
y" — 3y + 5y = g(t), with y(0) = 0,4'(0) = 0, where
g(t) =0 for t < 2 and g(t) = €* for t > 2.
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answer: L(y) = =2)(s2=3575)



