Phaseplaneanalysisproblems

Thefirst of thesetwo problemsis pretty straightforvard. The secondwill really testyour geometry If
you can handlethe first problem,you shouldbe OK in this course. If you cansolwe the secondproblem
withoutlooking atthe solutions,you're headingfor thetop of the class! Averagestudentsnayneedto peek
atthesolutionsfrom time to time asthey areworking on problem2.

1. If weuseasuficiently large pressuref aninertgasX, collisionalactivationby theinertgasbecomes
muchmoreefficientthanthe A + A stepin the LindemannmechanismThe mechanisnbecomes
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Sketchthetrajectoriegeneratedby this mechanisnin the phaseplane.
2. In classwe studiedthe decompositiorof ozone:
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X(g)+Osig) = Ozg)+O(g) +X(g)
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usingclassicabrguments Let usnow studythis mechanisnin the phaseplane.

In theatmospherepxygenmoleculesarein greatexcesssothattheir concentratiorcanbetreatedas
constantAssumethatozoneis producedat a constantrateby processegot consideredlirectly here,
i.e.includea“reaction” step
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(Experimentallythis canbe arrangedy having a constanflow of ozoneinto areactionvessel.)

(a) Write down the rateequationgor ozoneandfor oxygenatoms. Note that sincethe molecular
oxygenconcentrations constanttheseareour only two variables.

(b) Sketchthetrajectoriedn the phaseplane.Do you expectto seea slow manifoldin this mecha-
nism?
Notes: Don’t bothercalculatingthe equilibrium point. The equilibrium pointis at theintersec-
tion of the nullclines. (Think aboutwhatthe nullclinesrepresenandhow you would calculate
the equilibrium point.) Figuring out whatthe [Os] nullcline lookslike in this caseis a bit more
involvedthansomeof the previousexamplesve have seen f youdotheanalysiscorrectly you
will find therearetwo casego consider



