Calculus Maximus

Name /<E “f Date

Worksheet 5.3—Euler’s Method
Show all work. Unless stated, you MAY use a calculator, but show all steps.

WS 5.3: Euler’s Method

Period

1. Answer the following questions.

(a) Given the differential equation % =x+2 and y(0)=3. Find an approximation for y(1) by using
X

Euler’s method with two equal steps. Sketch your solution.

Nn=2 ('I%B
px= ke 221
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(b) Solve the differential equation & = x + 2 with the initial condition y(O) =3, and use your solution

dx
to find y(1).
o find y(1) dy _ e
4x
gdﬂ-,fmz)»bc

Y= Ly rzx +<
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(c) The error in using Euler’s Method is the difference between the approximate value and the exact
value. What was the error in your answer? How could you produce a smaller error using Euler’s

Method?
Exvor =\/~L¢!"ML - AFF”"‘WLZ/
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Calculus Maximus

WS 5.3: Euler’s Method

2. Suppose a continuous function f'and its derivative f' have values that are given in the following table.

Given that f (2) =5, use Euler’s Method with two steps of size Ax = 0.5to approximate the value of

/).

X 2.0 2.5 3.0
f'(x) 0.4 0.6 0.8
Sx) |5

X | 4 | %:‘M | aq= IS | Ynew = Y+ay

2 S o-4 (A= |5z

2.6 | 6.2 2.6 [.L)/-5)=-3 5.5

2 5.5

So, $(3) %55

3. Given the differential equation Y _

and y(O) =1, find an approximation of y(l) using Euler’s
dx x+2

Method with two steps and step size Ax =0.5.

X | Y | %'-;W\ 24=MmAY Yuew = Y+4y
o) ( 0.5 0.25 /.25
.5 | )zs o-4 0.2 /< 45
) ).45
;o, j(l)k;’ 1-45

4. Given the differential equation ? =x+y and y(l) =3, find an approximation of y(2) using Euler’s
X

) _2z-1 _ -
Method with two equal steps. 5 =2 ) X T — -.}Z_/-o.s
x 19| = | 2g= 2 | Swew =yray
) 2 2 =
1.5 | 5 -5 2.25 $.25
2 | 825
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Calculus Maximus

5. The curve passing through (2,0) satisfies the differential equation .
X

dy

approximation to y(3) using Euler’s Method with two equal steps.
3 -
N<=7 ) A= T

X j | %';W\ | Aj‘-:’b'\“)L | jhcw = y+a4ay
o : g
2-5 17’ /L} > 1l

1

$,Yz) =1

WS 5.3: Euler’s Method

=4x+y. Find an

z

6. Assume that fand f' have the values given in the table. Use Euler’s Method with two equal steps to

approximate the value of f(4.4).

X 4 4.2 4.4
f’(x) -0.5 -0.3 -0.1
S(x) 2
X | Y | %:m | a4z Mm% | Yuew = Y+4y
y 2 -0.5 —o. .9
Y2 .| 19 -0.3 —0.06 /. 84
441 284

So, () % /. 81
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Calculus Maximus WS 5.3: Euler’s Method

7. The table gives selected values for the derivative of a function f'on the interval 2<x<2. If
f (—2) =3 and Euler’s Method with a step size of 0.5 is used to approximate f (2) , what is the

resulting approximation? AK=D.5

); f(:)(-;) X j %:m A:!:—;«\Ay_ Ywew = Y+ay
- — -z = | o8 -o. i
-1.5 -0.5 -5 2.6 —oo.s _,:_-:}s 77:_:5
-1 -0.2 -1 | z.28| —0.2 —o.] 5.25
-0.5 0.4 -0.5| 2.25| o.4 0.z - .45
0 09 o 2.45 0.9 0.5 2_9
05 1.6 0.5 2.9 ). b 0. 3.7

: : 1| e 22 1) ES

! 2.2 o 1 2 .5 .
1.5 3

2 L3
2 3.7

So) £ % 6->

8. Let y = f(x) be the particular solution to the differential equation % = x + 2y with the initial
X

condition f (O) =1. Use Euler’s Method, starting at x =0 with two steps of equal size to approximate

f(—0.6). N=2Z , o = —:_Di—ig =-p.2
=
¢ | e | e | peesen
o | z -0-6 o.4
~03 | o.Y 2-5 —0.15 0.5
—0.b| 0.25

So, T(-0.8) % 025
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Calculus Maximus WS 5.3: Euler’s Method

9. AP 2002-5 (No Calculator)
Consider the differential equation: ? =2y—4x.
X

(a) The slope field for the given differential equation is provided. Sketch the solution curve that passes
through the point (0,1) and sketch the solution curve that passes through the point (O,—l) .
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(b) Let f'be the function that satisfies the given differential equation with the initial condition f (0) =1.
Use Euler’s method, starting at x = 0 with a step size of 0.1, to approximate f (0.2) . Show the

dy _ AQ= I A = A AL =0,
work that leads to your answer. X | 9| Fm=" | 2g=ar | new=yre ’
O 1 z 0.2 ).z
o1 | 1= z o-7 ). Y
o.2| LY %/#/DZ)%/‘{

(c) Find the value of b for which y =2x+ b is a solution to the given differential equation. Justify your
answer. ;£ y =2 x+b, Fhan %;L

% -:a—L:j - ""}L
*I 2 :_2_(7.)(44;) -4y

2= l./ X +2b -4
b=
(d) Let g be the function that satisfies the given differential equation with the initial condition
2(0)=0. Does the graph of g have a local extremum at the point (0,0)? If so, is the point a local
So ) 900 has a

maximum or a local minimum? Justify your answer.

B g, d™y _ 5du _

#X 23 P _ZX;} - 253 t local Mmay @ {0/°>
L — d du| -

G, (o i3 o critica =2(0)-4

point of 940,
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Calculus Maximus WS 5.3: Euler’s Method

10. AP 2005-4 (No Calculator)

Consider the differential equation % =2x—-y.
X

(a) On the axes provided, 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) .

.\ '

)

7 [/
[ A

(b) The solution curve that passes through the point (0,1) has a local minimum at x = ln(%j. What is

the y-coordinate of this local minimum? g)/ %‘)ﬁL =D W hen K=t (}ZB

Subbing: z(bn@) -y="°
y= 2.&«%

(c) 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

/(—0.4). Show the work that leads to your answer. 2 = Z ) Y= 2470 = p 2

2

X |y | om | ay=max | Ynewo=yray

o ) - 0.2 /.2

’012 /.Z //‘ (O 0‘32 /’ 52_
-0.4 | )52

%0, f(-0.4)x [.52-

o d?y . . o . .
(d) Find —;j in terms of x and y. Determine whether the approximation found in part (c) is less than
dx

or greater than f (—0.4). Explain your reasoning.

ﬂozx—j ¥ our af/rnlm«}fons +fake f)/ace/
4 j);_‘j " jn Quodrat I where x<o &y>o-
av- W’Z’J{)‘ ) For X< D &370, %70/50 -;C/@ ;s
=2—(2x 'fj . 77.__
= 2 - Zx +Y oncave. Vp in Buadrant I, o
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