Homework 11

1. Find the general solution x(t) of the equation of
x"+2x"+5x=0
using the damp oscillation formula we gave in class.
Sol: Guess the solution is :z = zye® and plug it into the equation:
ate® + 2ae® + 5e% =0
The unknown «a satisfies the algebraic equation:
a’+2a+5=0

There are two real solutions:
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Fora = —,— give us one complex solution:

z = zge te*t = zpet cos 4t + izpetsin 4t

—2-4i

The real part and the imaginary part are two real solutions. Note that a =

gives us the same real solutions.
Hence The general solutions are their linear combination:
x = ce"tcos4t + c,e " tsin4t
2. Solve the equation of
x"+4x'+3x=0
And initial conditions: x(0) = 1,x'(0) = 0.
Sol: Guess the solution is :z = zye*" and plug it into the equation:
ate® + 4qe® +3e =0
The unknown «a satisfies the algebraic equation:
a’+4a+3=0
There are two real solutions:
a=-1,-3
We get two solutions and the general solutions are their linear combination:
x=cet+ce 3t
Put in the initial conditions: x(0) = 1,x'(0) = 0:
c1+c;=1,¢,+3c;, =0
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3. First consider the homogeneous ODE:
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A. Find the general solutions x;, of this ODE.
B. Consider the inhomogeneous ODE:
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Find one solution. Hint: x o e 2t would work.

C. Find the general solutions x;,}, of the inhomogeneous ODE.

D. Assume the initial condition x(0) = 0, % (0) = 0, find the solution x(t).
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