Differential Equations
Dr. E. Jacobs

Today’s Topic : The Imaginary Root Case
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Substitute y = €™ into y”" + 4y = 0
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The general solution will be a linear combi-
nation of e?** and e=2"
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Yy = acos 2t + bsin 2t
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y = acoswt + bsinwt

+w?y =0



d2
dt2

y = acoswt + bsinwt

+w?y =0

If ¢ is time (in seconds) and wt is in radians

then: .
radians

W =
SEC



One cycle of sine or cosine is 27 radians
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y = acoswt + bsin wt
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If ¢ is time (in sec) and wt is in radians then:
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This is now in the form =2
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This is now in the form y” + w?y =0
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Pendulum
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This means that for very small oscillations,
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This is in the form 3" 4+ w?y = 0
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0 = c1 coswt + co sin wt
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