Practice take home exam solutions, typed by Anna Hoskins.
1. Rate of change = rate in —rate out. Therefore the differential equation is:

dx
— =12 - A4x(t
p (t)

2. Find the general solution
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p(t) and q(t) arediscontinuousat t = £2. Thissplits thereal line asfollows :
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Of these the longest interval containing t, =0is (-2, 2).
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Puttingv = x* and differentiating we get av :1 X 4 X r4ﬂ =x 4 ax
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Substituting, the equation becomes,
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Characteristic equation: r* - 2r +1=0, which gives(r - 1)> =0
therootsare:r = lrepeatedtwice.So,y, =¢€', y, =te'

are fundamental solutions and the genera solution is:
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500r =e*" - 1 Solving, using a graphic calculator, we get
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