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10 Physical applications and Cauchy-Euler equations

10.1 Springs and oscillations

Are these systems underdamped, critically damped, or overdamped?

• y00 + 4y0 + 10y = 0

• y00 + 10y0 + 4y = 0

• 2y00 + 4y0 + 2y = 0

Do the following systems exhibit modulation, transience, or resonance?

• y00 + 4y0 + 20y = 7 cos 3t

• y00 + 81y = 12 sin 9t

• y00 + 81y = 12 sin 11t
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10.2 Cauchy-Euler equations

Solve the following Cauchy-Euler equation with initial values:

x2y00 � 3xy0 + 3y = 12x4

y(0) = 1 and y0(0) = 2
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