
Math 110 Class7 : Monday,Se p te m be r 11 Fall2 000

W ar m -Up

Discussthe following q uestions:

I.Ifyou say thata va riable V is(dire ctly)p r op o rtionalto a va riable X,you m e an that:

a) asX incre ases,V incre ases.;

b)the r e isa non-ze r o constantk (notne cessarily ne gative)such thatV = k ¢X;
c)the r e isa non-ze r o constantk (notne cessarily ne gative)such that¢ V = k ¢¢ X;

II.In using E ule r'sMethodto cr e ate a p ie ce wise line a r a p p roxim ation to the solution of
the initialvalue p roble m

H 0(t)= ¡:008 ¢(H (t)¡ 3:5); H (0)= 84:98;

w hy do w e estim ate ¢ H using the for m ula ¢ H ¼ H 0(t)¢ t?
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Slop e Fields

DEFIN TIO N : A slop e ē ldfor a r ate e q uation ofthe for m

y0(t)= F (t;y(t))

consistsofa setof(t;y)coordinate axes,with,atr e gularly sp acedp ointsin the coordinate
p lane,little slop edline se gm e nts.The slop e ofthe line se gm e ntce nte r edon a p ointwith
coordinates(t;y)hasthe num e ricalvalue F (t;y(t)).

A slop e ē ldfor a rate e q uation isa use fulway to visualize the inform ation p r ovidedby
the rate e q uation.

E xam ple

1.Conside r the r ate e q uation y0(t)= 1
4t.Com p lete the table below,the n use itto sketch

a slop e ē ldfor thisrate e q uation:

t: 0 0 0 1 1 1 2 2 2 3 3 3 4 4 4
y: 0 1 2 0 1 2 0 1 2 0 1 2 0 1 2

y0(t):

2 .Match the slop e ē ldsbelow with one ofthe two following rate e q uations.E xp lain
your choice.(Se e H-H,Se ction 10.2 ,p .495.)

A : y0(x )= 2 x

B : y0(x )= y
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Slop e FieldsandEule r'sMethod

A slop e ē ldfor a r ate e q uation can help your visualize solutionsto the r ate e q uation.
Itcan also help you visualize how E ule r'sMethodisap p roxim ating solutionsto the r ate
e q uation.

E xam ple

Conside r the initialvalue p roble m : y0(t)= 1
4t, y(0)= 0.

3.In the ne xtunitofthiscourse,you willle arn te chniq ue syou can use to ve rify that
the solution to thisinitialvalue p r oble m hasthe for m ula y(t)= 1

8t
2 .Com p lete the

following table,the n p lota gr a p h ofthisfunction on the slop e ē ldyou constructed
in 1.above.

t: 0 1 2 3 4
y(t):

4.Using E ule r'sMethod,com p lete the following table to n̄da p ie ce wise line a r function
a p p roxim ating the solution ofthissam e initialvalue p r oble m ,y0(t)= 1

4t, y(0)= 0,
using a ste p size of ¢ t = 2 . Plotthisap p roxim ation on the sam e slop e ē ldin 1.
above.

t y(t) ¢ t y0(t) ¢ y¼ y0(t)¤¢ t
0 0 2
2 2
4 2

5.Using E ule r'sMethod,com p lete the following table to n̄da p ie ce wise line a r function
a p p roxim ating the solution ofthissam e initialvalue p r oble m ,y0(t)= 1

4t, y(0)= 0,
using a ste p size of ¢ t = 1. Plotthisap p roxim ation on the sam e slop e ē ldin 1.
above.

t y(t) ¢ t y0(t) ¢ y¼ y0(t)¤¢ t
0 0 1
1 1
2 1
3 1
4 1


