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Mathe m aticalModeling andConstantR ate E q uations

Today we willintroduce the ge ne r alp r ocessofm athe m aticalm odeling,andthe n conside r
thatp rocessin the case ofa p a rticula r e xam p le .

A m odelisnotan e xactr e p r e se ntation ofa r e alp he nom e non.

Pur p ose : W hy constructa m odel?

A ssum p tions: W hatisbeing sim p līedandom itted?

V alidation: How do you know ifthe m odelissatisfactory?

Modeling with R ates

Itisofte n e asie r to constructa m odelinvolving ratesofchange ofa va riable than to m odel
the va riable dir e ctly. Thisobse rvation isthe basisof m any a p p licationsofdi®e r e ntial
calculusto scie nce.

1.Sup p ose a car sta rtsfrom Chicago andtravelstowa rdsE agle R ock ata constantrate
of55 m p h.Sketch a gra p h ofitsvelocity,v(t),asa function ofe lap sedtim e t(hours).

2 .For the sa m e ca r,sketch a gr a p h ofthe ca r'sp osition,s(t),(m e asur edin m ilestrave lled
from Chicago)asa function ofelap sedtim e t.W hatisthe slope ofthisgra p h?
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Solutionsto ConstantR ate E q uations

B y de n̄ition,velocity isthe r ate of change of position with tim e. B e cause ofthis,the
notation s0(t)isofte n usedinste adofv(t).

3.Conside r the r ate e q uation s0(t)= 55.Can you n̄da solution to thise q uation? Is
the r e m o r e than one ?

4.Sup p ose you a r e toldthats0(t)= 55,andthats= 2 5 w he n t= 0.The se condp a rtof
thisstate m e ntiscalledan "initialcondition," andism or e com m only be w ritte n with the
notation s(0)= 2 5.A rate e q uation togethe r with an initialcondition iscalledan initial
value p roble m .Can you solve thisinitialvalue p roble m ?

5.O nce again lets(t)denoting the ca r'sdistance from Chicago atelap sedtim e t.W rite
an E nglish se nte nce e xp laining w hatthe initialvalue p r oble m isdescribing with thisin-
te rp r e tation ofs(t).


