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Math 54 Final Exam (Practice 4)

Jeffrey Kuan

Problem 5 (30 points)

Solve the following homgeneous second order
converting it to a first order system and solvi

equation methods.
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linear differential equation in two ways: (1) by
ng it, and (2) by using second-order differential
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IBih 54 Final Exxam (Frasts =/

Jeffrey Kuan

Problem 6 (30 points)

()a.lcu.late the IOux 1er series eXpanS!On fOI the functlon

f(6) =¢’ —m<f<nm

Write
YOur answi
er both
as a sum
of co
mplex exponentials, and as a
sum of sines
and cosines
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Problem 7 (20 points)
Consider the system of differential equations

zi(t) = z1(t) — 25(t)

.’Elz(t) = —Ql‘l(t) -F .’IIQ(t)

Suppose that () and z5(t) represent the populations of two animals, A and B, in thou-
sands. The phase portrait is shown above!.

e Find the general solution for the system above.

e Graph the trajectory on the phase portrait for the initial condition z; (0= 8 £a(0) — 5
In this case, which animal dies out first, Animal A or Animal B? Justify your answer.

e Is (0,0) a stable equilibrium, an unstable equilibrium, or neither?
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