Lesson 47

=
—_—N\XN ) S
~~~>\\N VP O
~~SaN\\ v “ S S S

= sinx siny

14 BT

By =z+y-1

By =22y

. A SN\ S ——
T e g
0 / e e e e
S
AR
O oo/ T VANNANNSNSNR
" — o277 7T VNN
e oo/ 0L VNN
c cesss /7 11 ]V N NNNNSNNT
()} o777 1TV VNN
e srss7 77 1TV VNN
) o770 7 VN NSNS
& AN
L 7177 7 1 BRI
u._“ N SR DR A=
d o777 T VN NSNS
~rrss7 7 00TV NNNNNN
Q 777 11TV N NNNNSNNT®
o777 VN NN
L s/ 7 01V VANNNNNNH
) sl /////////2
- crrs /70 0TV NNNNSNSNSNE
= =
W A=
BERREEE AR
© VNNNNNN V22777
p— ///////--T\\\\\\
() VNNNNNN\N\TT/72/77/77 |
" — VNNNNN\N\\N\ | /2727777
Y- NNNN\XN\N\\L /2272777 |
Q VANNANNN \\\\\\\‘
2 R
~ || /ol /] ] R _
O 17777711 VNNNNNN
O\ T /77777 T TVYNNNANN |
O AR NN
O U VY7 VERRINSNNN
L L \\\\\\“ VANNANN
e 4= RN R
()
L =
M ._m A s
.IS a AV A AN A |
e s NSNS
et s/ NN
= 1 oo AR RS S A
N/ o777 7 111DV VNNNNNT
LLl /77777011 TV VNANNNY
0 O Y
S N R AT R S A (=
) NNNNNNNNV VS
o] (@) SNSNNNNN\N\WN\\ | Sy
~s~~~\xN\\\\\ |/ / /e
i - Y4 ~—~~~~N\\\\ | / /st
8 ~~~—~~~NN\\\\ | /e
- — ~—0NCNAN\WN\ | /7 e P
u IIII:I./../////// \ VP s ol _
o~

By=2—y

primethinker.com


https://primethinker.com/

YN N NN N~N~—F— — — S S S
Y NN NN NS~N~~—F+—— xS ST
YN N NN NN~—~+—— S S
\NNNNNSNSN~—~d— st
VANNANANNNSNSN~~A——~ /77 1]
S T S S \NNN~F+—~7 /17 | |
L VN NNNNNNSNTF 220
I — T — - A [ 1 |
0 - 0 5 10
([ R A A T T T B S S S|
R A R A N S R T S S S S B
[/ 1/ Y A e e S S S e S S ¢
[/ 7/ 7/ 7/ / /s =+~~~ NN NN NN VD
/ /7SS S s — =~ >N X% NN NN
O P E S S s — 1 — =~ >~ %N NN N NN
]l /LSS s — 1 — =~ NN NN NN\
O A e e s — 1 — =~ >~ %N N NN\

Slope Field

Direction field for

Let's look at the general solution
algebraically!
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Euler's Method

Euler's Method is a numerical approach
to approximating the particular solution
of the differential equation y' = F(z,y)
that passes through the point (zg, yo)-
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Approximating a solution using the
Euler's Method

Use Euler's Method to approximate the
particular solution of the differential
equation ' = x — y passing through the
point (0,1). Use a step of h = 0.1.
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2009 Free Response (AP)
d

Consider the differential equation e 6z° — z’y. Let y = f(x) be a particular solution
x

to this differential equation with the initial condition f(—1) = 2.

a. Use Euler's Method with two steps of equal size, starting at = —1, to approximate
f(0). Show the work that leads to your answer.
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2005 Free Response (AP)
d

Consider the differential equation d_y = 21 — .
X

1. Sketch a slope field for the given differential equation at the twelve points indicated
and sketch the solution curve that passes through the point (0, 1).

3
2. The solution curve that passes throught the point (0,1) has a local minimum z = In 5

. What is the y— coordinate of this local minimum?
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2005 Free Response (AP) - Continued
d

Consider the differential equation d_y = 21 — .
x
3. Let y = f(x) be the particular solution to the given differential equation with the
initial condition f(0) = 1. Use Euler's Method, starting at x = 0 with two steps of

equal size, to approximate f(—0.4). Show the work that leads to your answer.
4. Find °d in terms of  and y. Determine whether the approximation found in part (3)

dx?
is less than or greater than f(—0.4). Explain your reasoning.
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