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Pre pa ring for Class7
R e ading: Se ction 1.3,p p .2 0-2 1.A lso r e adSe ction 10.3.
N otation andTe r m inology: dy=dx standsfor y0(x ).W e have r e fe r r edto thisasa rate
of change,butitisalso r e fe r r edto asa de rivative .Sim ilarly,an e q uation involving
de rivativesisofte n r e fe r r edto asa di®e re ntialequation r athe r than a rate e q uation.
Proble m s: Se ction 1.3,#18,19,2 3,32 .A lso do Se ction 10.3,#9a)b)c)

Hom e w ork Due : A llp r oble m sassignedto p r e p a r e for Classes6 and7 a r e due at
the startofClass7 .

Gate w ays: Ifyou didnotp assthe Gate w ay testgive n in classlastwe e k,you should
m ake p lansto atte ndthe Gate w ay w orkshop sfor tutoring andr ete sting.

Monday,Se p te m be r

Class7 :

Slop e FieldsandEule r'sMethod
To constructa slope ē ldfor a rate e q uation ofthe for m y0(t)= F (t;y(t)),he r e 's

whatyou do: Draw a p air ofcoordinate axes.Pick a p ointon the p lane with coordinates
(t;y). A tthe p oint,draw a little line se gm e ntwhose slop e isy0(t),calculatedfrom the
r ate e q uation using the valuest andy.R e p e atthisp rocessatm any othe r p oints,cre ating
a \ ēld" oflittle slop es.The slop e ē ldcan help you visualize the infor m ation p r ovided
by a rate e q uation.Itcan also help you be tte r unde rstandhow E ule r'sMethodp roduces
an a p p r oxim ate solution to the r ate e q uation.

Pre pa ring for Class8
R e ading: Se ction 10.2 ,andSe ction 10.3 again
Proble m s: Se ction 10.2 ,#3,4,5
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W edne sday,Se p te m be r

Class8:

N e wton'sLaw ofC ooling R e visited: R e n̄ing the Model
Your w ork with lastwe e k'slab showedthatN e wton'sLaw ofCooling dida go odjob

ofe xp laining the initialdecre ase in te m p e r ature in our e xp e rim e ntbutp r edicteda m or e
r ap idrate ofsubse q ue ntcooling than we actually obse rved.In today'sclasswe willlook
m or e closely atthe e xp e rim e nt,p roducing a m odelwith two r ate e q uationsthatshould
bette r accountfor the obse rvedbe havior.You willalso se e how E ule r'sMethodcan be
a p p liedto such a m odel.

Take -Hom e Q uizon E ule r'sMethodHandedO ut.
Se ction 1.1ofCalculusin Conte xthandedout.

Lab 3: E ule r'sMethodandMor e C om p le x Models
So fa r w e have be e n e xp osedto m odelswhich consistofa single rate e q uation andan

associatedinitialcondition.Take n togethe r,the r ate e q uation andinitialvalue a r e called
an initialvalue p roble m (ofte n abbr e viatedas\IV P").W e also know thatE ule r'sMethod
can be usedto n̄dap p roxim ate solutionsto these IV Ps.Itisalso p ossible to have m odels
with m o re than one r ate e q uation andassociatedinitialcondition.In thiswe e k'slab w e
willconside r m o r e com p le x m odelsandse e how E ule r'sm ethodcan be adap tedto n̄d
ap p r oxim ate solutionsfor these m odels.

Pre pa ring for Class9
R e ading: CiC Handouts,Se ction 1.1
Proble m s: Se ction 10.2 ,#7 ; Se ction 10.3,#6 ,CiC HandoutsSe ction 1.1,#1-5.

Friday,Se p te m be r

Class9 :

The S-I-R Modelofa Me aslesE p ide m ic
Me aslesisa dise ase w hich confe rsim m unity on som e one w ho r e cove rsfrom the dise ase.

E xcluding the p ossibility ofdying from it,thisdividesa p op ulation into thre e group s:
those w ho have ne ve r hadm e asles,andhe nce a r e susce ptible to it,those w ho a r e cur r e ntly
infectedwith the dise ase,andthose w ho have recove redfrom it.In today'sclassw e will
use thoughte xp e rim e ntsto constructa m odelofthree r ate e q uationsof a p op ulation
e xp e rie ncing a m e aslesoutbr e ak.You willalso se e how to a p p ly E ule r'sMethodto n̄d
ap p r oxim ate solutionsto thism odel.

Take -Hom e Q uizon E ule r'sMethodDue atthe StartofClass.


