Solutions 9.2-Winter 2008
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v) (b) From the figure, 1t appears that y = 7 15 an equilibrium solution.
1 From the equation ' = = siny, we see that y = n7 (n an integer)
describes all the equilibrium solutions.
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3. ¥’ = 2 — y_ The slopes at each point are independent of =, so the slopes are the same along each line parallel to the z-axis.
Thus, IIT is the direction field for this equation. Note that fory =2, 3" = 0.

4. ' = z(2 — y) = 0 on the lines = = 0 and y = 2. Direction field I satisfies these conditions.

5. Y =x+y—1=0onthe liney = —z + 1. Direction field I'V satisfies this condition. Notice also that on the line y = —z we
have i/ = —1, which is true in IV

6. ' =sinxsiny =0onthelines x =0andy =0,and ' > 0for 0 < = < =, 0 < y < . Direction field II satisfies these

conditions.

7. @ y(0)=1
® y(0)=2
(© y(0) =1
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Note that for y = —1, ' = 0. The three solution curves sketched go

o o o o o=

y=1+y through (0, 0), (0, —1), and (0, —2).
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17. The direction field 1s for the differential equation 3’ = y° — 4y.
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L= t]im y(t) exasts for —2 < ¢ < 2;
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N L=42fore=342and L =0for -2 < ¢c < 2
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;o) For other values of ¢, I does not exist.
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2. h=05,z0 =1,y =0,and F(x,y) =y — 2x.
Notethat 21 =29 + h=14+05= 1.5, 22 = 2, and =3z = 2.5.
1 = o + hE (o, o) = 0+ 0.5F(1,0) = 0.5[0 — 2(1)] = —1.
y2 =11 +hF(z1,1n) =—1+405F(15 —1)=—1+05[-1—-2(1.5)] = —3.
ys = yo + hF(z2,12) = -3+ 0.5F(2, —3) = —3+0.5[—3 — 2(2)] = —6.5.
Y2 =yz + hF(x3,yz) = —6.5+05F(2.5,—6.5) = —6.54+ 0.5[—6.5 — 2(2.5)] = —12.25.

2. h=02,20=0,y9=0,and F(z,y) =1 — zy.
Notethat 2y =2y +h=04+02=02 2, =04, 23 =06, and x4 = 0.8.
y1 = yo +hF(xo,5) =0+ 02F(0,0) = 0.2[1 — (0)(0)] = 0.2.
y2 =11 +hF(x1,11) =02+ 0.2F(02,02) =02+ 0.2[1 — (0.2)(0.2)] = 0.392.
yz =y2 + hF(za,y2) = 0392+ 02F(0.4,0392) = 0.392 + 0.2[1 — (0.4)(0.392)] = 0.56064.
ys = yz + hE (3, y3) = 0.56064 + 0.2[1 — (0.6)(0.56064)] = 0.6933632.
us = ys + hE (4, ys) = 0.6933632 + 0.2[1 — (0.8)(0.6933632)] = 0.782425088.
Thus, y(1) == 0.7824.
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