A1. Transport velocity is 5 m/s.

Doubling time is 1 hr = 3600 sec, so 2 = €359 means \ = % So rate of reproduction is
In2

0 = Ac = z555¢ and equation is:
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A2. Transport velocity is now —5 m/2, and A is as in Al.

@_ %4_ In2
ot~ "oz 3600

A3. The reaction term is now different, since the rate of reproduction must be negative
when ¢ > 100. The simplest formula is Ac(1 — ¢/100), where A = 222 Then an equation is:
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A4. Just add diffusion to Al:
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A5. Since V() = e, we have that V'(z) = —2z¢™*" and V" (z) = —2e~%" + 422e~%".
Therefore, the chemotactic term is (with proportionality constant o = 1): —%V’ —cV" =
2re ac -+ 2e” ‘e — 4$2€_x26, and therefore, putting it all together:
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B1. Transport: velocity is v = 5(1, —1,2) = (5, —5,10), and we compute:*
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: 5 q _ s Cre 100y — 506 9
div((5, =5,10)¢) = div(5e, =5¢, 10¢) = 57 58y +10--

so using o as earlier, we end up with:
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B2. Oc Oc Oc Oc In?2
5= 05 tog g5t 360p (L — ¢/100).
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! As a student pointed out, there is an error in this answer. If the velocity is (5, —5, 10), the speed would be
V52 + 52 + 102 = /150, not 5. So there is a scalar factor missing.



