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A lan K no e rr
PointDistribution (N =7 0)

R ange 102 + 99+ 96 + 91+ 88+ 85+ 80+ 7 7 + 7 4+ 6 9+ 6 6 + 6 5-
Grade A A - B+ B B- C+ C C- D+ D D- F
Fre q ue ncy 15 9 5 11 8 5 5 2 3 2 1 4

Com m e nts

O ve r all

#1Prop ortionality andLine ar Functions. The introduction ofDevon,ChrisandLe e. A sit
turnedout,De von iscom p letely clueless,Le e ism ostly cor re ct,andChrisgetseve rything right!
The m ain m istake p e op le m ade he re wason the r̄sttwo state m e nts.IfA isp rop o rtionalto B
thatm e ansthatA = kB whe r e k isnon-ze ro constant. That'sit! Se p a rately,itisalso true
thatthe de n̄ition ofa line ar function isthatit'schange in outp utisp ro p o rtionalto itschange
in inp ut,so ¢ A = k¢ B. O ne ne edsto be ca r e fulto note the dire ction ofthe im p lication in
Chris'sandLe e'sstate m e nts.Take Le e'sstate m e nt: IF a function isline ar,THEN change in
outp utisp ro p o rtionalto change in inp ut.Thisstate m e ntistrue in both dire ctions.If change in
outp utisp ro p ortionalto change in inp ut,the n the function isline ar.How e ve r,Chris'state m e nt
isonly true in the dire ction itwasw ritte n: IF A isp rop o rtionalto B,THEN ¢ A = k¢ B.A
num be r ofp e op le r e alizedthe state m e ntisuntrue ifr e ve rsedandthusincor re ctly declar edLe e's
state m e ntfalse.The r estofthe q uestion isaboutnotation,e nsuring thate ve ryone unde rstand
the m e aning of¢ A (change in q uantity A )andA 0(rate ofchange of A ,which we now know is
also the DE R IV A T IV E ofA ).

#2 E ule r'sMethodandIV Ps.It'sp r etty cle ar thatalm ostthe e ntire classunde rstandshow to
ap p ly Eule r'sMe hodto ap p r oxim ate the solution to an IV P by l̄ling outa table,andcan e xp lain
the p r ocess. The r e w e re som e slightscaling e rr o rsin p lotting the p ie ce wise line a r functions,
butnothing m a jor.You justhave to re m e m be r to draw straightlinesbetw e e n the data p oints
com p utedfrom your table.The m ostdi±culty in thisp roble m se e m edto com e fro m a p p r oxim ating
C (3=4).Many p e o p le foundan ap p r oxim ation by using E ule r'sMethodagain with ¢ t = 1=4,
which isa cor r e ctsolution,butm o re w o rk than w e inte nded. If you look atyour gra p h,you
know thatC (3=4)m ustlie on the line betwe e n (1=2 ;1)and(1;3=4). So allyou ne edto do is
n̄dthe e q uation ofthisline andp lug in the t value. The e q uation ofthe line e ndsup being

C (t)= ¡0:5t+ 1:2 5 andso C (3=4)¼ 7 =8 using thism ethod.Ifyou usedE ule r'sMethodwith
¢ t= 1=4you gota m or e accurate answ e r.You also shouldhave be e n able to che ck whethe r your
answe r m ade any kindofse nse by se eing ifitfellbetwe e n 3=4and1,asitm ust,from sim p ly
looking atyour gra p h in the p r e viousp a rt.

#3 Slop e FieldsandIV Ps.Mostp e o p le we re able to cor r e ctly identify the rate e q uation thatwe nt
with the slop e ē ld.Thiswasdone eithe r by noting thatslop esw e r e constantacrossrows,and
he nce de p e ndedonly up on P ,or by che cking p oints.Som e p e o p le confusedtwo or m or e ofthe
following: the rate e q uations(which e q uate P 0to e xp r essionsinvolving P andp ossibly t),the
right-handsidesofthe rate e q uations(e xp r essionsinvolving P andp ossibly t),andsolutionsof
a rate e q uation (which ar e unknow n functionse xp r essing the de p e nde nce of P on t). W he n it
cam e to sketching gra p hsofthe solutionsp assing through sp e cīc p oints,som e p e o p le we r e n't
sur e w hatto do while othe rssketchedp lausible solutionsby ignoredthe sp e cīc p ointsin the
instructions.A llyou ne edto do isfollow the slop e s\like a boatdrifting in the curr e nt." A subtle
p oint: m any p e o p le w ho othe rwise sketchedcor re ctgrap hsshow edthe lowe r gra p h joining or
crossing the constantone.A m o m e nt'sre °e ction willshow you why thiscouldn'thap p e n {atthe
p ointwhe re the grap hsjoinedthe r e w ouldne edto be two slop es,notone !
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#4Modeling.In the r̄stp artofthisp roble m ,you ne ededto cle a rly state thatan e p ide m ic occur r ed
only whe n I 0> 0,the n use the rate e q uation for I 0to de rive the condition S · b=aguarante eing
thatno e p ide m ic willoccur.Som e p e o p le justtriedto argue from the m e aning ofbanda; this
re ceivedp artialcr edit,butisnotade q uate.(For one thing,itfailsto accountfor the r elationship
of S to b=a.) N e a rly e ve ryone dre w a co r r e ctcom p a rtm e ntdiagra m ,although m any p e o p le
introduceda ne w com p a rtm e nt,V ,for those in the p o p ulation who w e r e vaccinated. A sthe
instructionssaidto do,we sim p ly lum p edthistogethe r with R andgave fullcr edit.Mostp e o p le
didwellconstructing the m odel,though a fe w stillhadthe p roble m swhich show edup on the last
q uiz.R e m e m be r : e ve ry ar r ow outofa com p a rtm e ntcorr esp ondsto a te rm subtractedfro m the
rate fo r thatcom p a rtm e nt,while e ve ry ar r ow into a com p a rtm e ntcor r esp ondsto a te r m added
to the rate fo r thatcom p artm e nt.O n the lastq uestion m ostp e o p le obse rvedthatneithe r the
re cove ry nor the transm ission co e ±cie ntswe r e changedby the introduction ofvaccination.This
wastrue (andre ce ivedsom e cr edit)butm issedthe m ain p oint.The thr eshholdvalue wasde rived
starting with the condition I 0· 0 andusing the rate e q uation for I 0.Itisonly be cause thisrate
e q uation wasunchangedby the introduction ofvaccination thatthe r e w asa thr eshholdvalue fo r
S andthatthisvalue wasstillb=a.Hadthe I 0 e q uation be e n changed,itisp ossible thatthe r e
wouldnothave be e n any thr eshholdvalue for S o r that,ifone e xisted,itwouldhave be e n di®e r e nt
fro m b=a.


