Principles of Calculus Modeling: An Interactive ApprodashDonald Kreider, Dwight Lahr, and Susan Diesel

Exercises for Section 3.4

Homework problems copyrigl)2000-2005 by Donald L. Kreider, C.

Dwight Lahr, Susan J. Diesel.

1.(1pt)
Lety be the solution to the following initial value problem:

dv_ 1-2y y(-1)=-1

PART |
By hand, use Euler’s method with step size 1 to approximate
y(4).

The first row of blanks should be filled with tlk@ndy values
of the starting point, namely; 1 and—1. Fill the next row with
the x andy values of the results of the first iteration. Contind
until you reach the approximation y94). Leave all subsequen
blanks empty.

Starting Point: (

)

Next Point:
Next Point:
Next Point:
Next Point:
Next Point:
Next Point:
Next Point:

PART II
Use the Euler's Method applet or a computer algebra sys
such as Maple to draw the slope field of the differential eqt
tion in the IVP above. Include a sketch of the Euler approxin
tion. How well does the Euler approximation fit the slope fiel
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approximate the graph gffromx=—1tox=4"?

A. Pretty well
B. Not very well

PART llI
Implement Euler's method with step sizes- .5 and therh=.1
to find better approximations to the graphyofrom x = —1 to
X = 4. Enter below your new approximationsy@t).

h=05: y(4)=
h=01: vy4)

Of the step sizes tested above, which gives the best appr
mation to the graph of fromx= —1tox=47?

Use Euler's Method with h = 0.5 to estimate y(3)/if=y and
y(2) =21.
y(3)
What is the exact value of y(3)?
y(3) =

~
~

]

07?
In other words, how well does Euler’s method with step size I

n}

3.(1pt
Use E(ulgr)’s Method with h = 0.5 to estimate y(5¥ift= cogx) —
sin(x) andy(0) = 1.
y(5)
What is the exact value of y(5)?
y(5)

~
~

4. (1 pt)
e Use Euler Method's to estimay8) for the differential equation
Xy +y-+x = & with step size 1 angi(1) = e+ 1.
y(8)
The Improved Euler's Method makes a change to the origi-
nal method in the following way: At each poif4;,y;), compute
Xi+1 = X + h as before. Then the vallgx;,y;) = 7.1 is calcu-
lated. The average &f(x;,y;) andF (x11,71) is used in place
of F(xi,yi) to findyi1.

Yirr =VYi+ g[F(XnYi) +F(Xi11,211)]
What estimate foy(8) do you get using the Improved Euler’'s
Method?
y(8)
The exact value o§(8) is 372.994748380216. What per-
€ent improvement is obtained by using the Improved Euler's
:Method?
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percent

5.(1pt)

An object of massn s dropped from an airplane. Assume the
force of resistance due to air is directly proportional to the speed
of the object. Leg be the force of gravityy the velocity of the
object, andk the constant of proportionality. What is the differ-

ential equation describing the motion of the object?
dv

g\ésume the initial velocity of the falling object is 0. Use
Euler's Method with stepsize h = 0.1 and k = 15.9 to find the
speed of a 90 kg object 12 seconds after being dropped from the
OXirplane.
Speed after 12 seconds =
second

meters per

6. (1 pt)
Use Euler Method's to estimay¢s) for the differential equation
xy — 3y = x® with step size 1 angi(1) = 1.

y(5)

What estimate foy(5) do you get using the Improved Euler’s
Method described in the previous problem?

y(5)
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7.(1pt)
We have seen that the Euler Method approximation to the
tual solution curve for an initial value problem = F(x,y),
y(X0) = Yo improves when we decrease the step size h use
the approximation.

Lety =yandy(0) =1, and usén = % Fill in the rows below

with the starting point and the results of the next three iteratig
Starting Point: (

)

Next Point: ( )
Next Point: ( )
Next Point: ( )

What estimate does this result in fg1)?

What is the limit ag1 — «?

ac- 8.(1pt)
Use Euler Method’s to estimaygl) for the differential equation
d iBogy)y = x-+y with step size 0.01 ang(0) = 0.
y(1)
9.(1pt)
ndJse Euler Method’s to estimaig0.2) for the differential equa-
tion xy +y(x— 1) = 0 with step size 0.1 ang(1) = 1.
y(0.2) ~
10. (1 pt)
Use Euler Method's to estimay¢s) for the differential equation

y = —2xy? with step size 0.1 ang(—5)

~
~

101

y(5)

~
~
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