7.2 Direction Fields and Evler's Method
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B Click here for answers.

1. A direction field for the differential equationy’ =y — e *is
shown. Sketch the graphs of the solutions that satisfy the given
initial conditions.
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2. (a) A direction field for the differential equation
y' = 2y(y — 2) is shown. Sketch the graphs of the
solutions that satisfy the given initial conditions.
(i) yO =1 (i) yO =25 (i) y0 = -1
(b) Suppose the initia condition is y(0) = c. For what values
of cislim_.. y(t) finite? What are the equilibrium

solutions?
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B Click here for solutions.

3-4 m Sketch adirection field for the differential equation. Then

use it to sketch three solution curves.
.y=x-—-y 4, y = xy + y?

5-8 i Sketch the direction field of the given differential equation.
Then use it to sketch a solution curve that passes through the given
point.

5.y =y%4 (01
7‘ y/:XZ + y21 (01 O)

6. y=x2+y, (1,1
8' y’ = y(4 - y)v (O! l)

9. Use Euler’s method with step size 0.5 to compute the approxi-
mate y-values y1, », s, and y, of the solution of the initial-
value problemy’ = 1 + 3x — 2y, y(1) = 2.

10. Use Euler's method with step size 0.2 to estimate y(1), where
y(X) is the solution of the initial-value problem y’ = x + y?,
y(0) = 0.

11. Use Euler’s method with step size 0.1 to estimate y(0.5), where
y(x) isthe solution of the initial-value problem y’ = x? + y?,
y(0) = 1.

12. (a) Use Euler's method with step size 0.2 to estimate y(0.4),
where y(x) is the solution of the initial-value problem
y' = 2xy? y(0) = 1.
(b) Repeat part (a) with step size 0.1.
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Bl Clich here for solutions.
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9. 2,2.75,3.5,4.25
10. 0.4150
11. 1.8371
12. (a) 1.08 (b) 1.1292
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1. (a) y (b) y 4y =ay+y°
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The solution curve

through (0, 1)
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(b) Forec < 2, tlim y (t) is finite. In fact, if ¢ = 2 then
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tlim y(t) = 2and if ¢ < 2 then tlim y (t) = 0. The
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equilibrium solutions are y = 0 and y = 2.
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The solution curve

through (1, 1)
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7. - > 3 10. h=0.2,20 =0,y0 = 0,and F (z,y) = = + y>. We
z |y |yY=2"+y _
need to find ys, because x5 = 1. So
0 0 0 Yn = Yn—1 + 0.2 (In—l + yi—l)-
O 1 1 y1 =0+0.2(040) =0, y2 = 0+ 0.2 (0.2 + 0%) = 0.04,
Lo 1 ys = 0.04 + 0.2 (0.4 + 0.04?) = 0.12032,
L 2 ya = 0.12032 + 0.2 (0.6 + 0.12032%) ~ 0.24322,
-1 1 2 ys = 0.24322 + 0.2 (0.8 + 0.24322%) ~ 0.4150 ~ y (1).
0| 2 4
0 4 M. h=01,20=0,y0 = 1,and F (z,y) = 2 + ¢/*
The solution curve -h=05To=5% =4 Y= v
2 2 8 We need to find ys, because x5 = 0.5. So
through (0, 0) 5 5
2| 1 5 Yn = Yn—1 + 0.1 (221 +y2_1).
-2 | -1 5 y1 =1+01(0°+1%) =11,
1| 2 5 y2 = 1.1+0.1 (0.1 + 1.1%) = 1.222,
ys = 1.222 4+ 0.1 (0.2% + 1.222%) ~ 1.37533,
ya = 1.37533 4 0.1 (0.3% + 1.37533%) ~ 1.57348,
8. Vo th ys = 1.57348+0.1 (0.4 + 1.57348”) ~ 1.8371 ~ y (0.5).
T Y =yd-y)
ol o 0 - oM _ PO o2
; ; ; 12. (@) h=10.2,20 = 0,yo = 1, and F' (z,y) = 2zy°.
0 1 3 We need to find y2, because x2 = 0.4.
0| -1 -5 I yi=1402(2:0-1%) =1,
0| 2 4 / U y2=1402(2-02-1%) = 1.08 ~ y (0.4).
0| —2 —12 2 1 o (b) h = 0.1 now, so we need to find y4.
0| 05 1.75 AR AT y1=1+0.1(2-0-1%) =1,
0| —-05 —2.25 Note: The solution curve y2 =1+0.1(2-0.1-1%) = 1.02,
11 o 0 is asymptotic to y = 0 ys = 1.02+0.1(2-0.2-1.02°) ~ 1.06162,
1 1 3 andy = 4. ya = 1.06162 + 0.1 (2- 0.3 - 1.06162%) ~ 1.1292
1| 2 4 ~y(0.4).
1| -1 -5

9. h=0.520=1,9 =2,and F (z,y) = 1+ 3z — 2y. So
Yn = Yn—1+hF (Tn-1,yn-1)
= Yn-1+05(1 4+ 3zn-1 — 2yn—1)
= 0.5+ 1.5zp_1

Thus,y1 =054+15-1=2,y2 =054+1.5-1.5 =2.75,
y3 =054+15-2=35,y4 =0.5+1.5-2.5=4.25.



