
Math 110 Class24: Monday O ctobe r 2 3 Fall2 000

SolutionsofInitialV alue Pr oble m s

Checking Solutionsof R ate E quations

Isy(t)= e 2 t a solution ofthe rate e q uation y0(t)= y(t)?

y0(t)=
d
dt

e 2 t = e 2 t¢d
dt
2 t= 2 e 2 t = 2 y(t)6= y(t):

T husthe answ e r to thisq uestion is\N O ." Can you think ofa function y(t)which DO E S satisfy
thisrate e q uation? Ifso,che ck your answ e r below.

Can you think of A N O THE R function w hich satis̄ esy0(t)= y(t)? (Hint: T hink aboutthe
ConstantMultip le R ule.)Che ck your guessbelow.

Checking InitialConditions

Do esy(t)= 2 e t satisfy the initialcondition y(0)= 2 ?

y(0)= 2 e 0 = 2 ¢1= 2 :

T hus,the answ e r to thisq uestion is\YE S."

Checking Solutionsof InitialV alue Proble m s

B asedon your w ork above,isy(t)= 2 e t a solution ofthe following initialvalue p roble m ?

y0(t)= y(t); y(0)= 2

E xp lain.
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Conside r the following initialvalue p roble m :

C 0(t)= ¡t¢C (t); C (0)= 1

In Math 12 0(Inte gralCalculus)you willle arn how to solve thisinitialvalue p roble m andde rive
the solution

C (t)= e¡
t2
2

Howe ve r,w e can use our ability to di®e re ntiate functionsto che ck w hethe r a give n p rop osed
solution to an initialvalue p roble m isactually a true solution.

Give n the p ro p osedsolution C (t)= e¡
t2
2 :

1.E valuate C (0)

2 .FindC 0(t)

3.Do esthe p rop osedC (t)satisfy the give n initialvalue p roble m ?

E xam ple

4.The function y(x )= 2 x (ln(x )¡ 1)isp rop osedasa solution to the following IV P:

y0(x )= ln(x 2); y(1)= 0:

Do esy(x )satisfy the initialvalue p roble m ? If not,can you m odify itso thatyour m odīed
ve rsion doessatisfy the e ntire initialvalue p roble m ?


