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P E It appears that the constant functions y = 0.5 and y =1.5are equilibrium

-~ solutions. Note that these two values of y satisfy the given differential
equation y’ = xcos.Ty.

The function F depends on both x and y because the line segments along each horizontal are not
parallel (do not have the same slope), nor do the line segments along each vertical line. The line
segments in the fourth quadrant have negative slopes, so (C) is not true. However, the horizontal line
segments occur for some x in [-1, 1], which indicates that F = 0 for some x in this interval. Thus, D
is the true statement.

Fory =0, the given slope field indicates that F does not depend on y, and has horizontal tangents at
x = 1. In addition, the slopes are positive for x > | and negative for x < 1, with the absolute value of
the slopes decreasing as x approaches 1. The differential equation corresponding to the general
solution y = +(x—1)* + C would be y =+2(x—1)*. This means that option (A), y =+(x—1)* +C could
be the general solution for this slope field.

This slope field for y = 0 appears to be reflected across the y-axis to obtain the slope field for y < 0.
Thus, for y < 0, the solution could be y=—(x—1)" +C.

The slope field indicates that the differential equation must involve both x and y, so possibilities (A)
and (B) are eliminated. At the point (1, 4), the slope field has a line segment with a negative slope.
This is true for option (C), but not for option (D).

In the given slc-[;e ﬁe]a, we see that the solution curve passing through (0, 1) has slopes that are

positive and increasing, so (D) is true. Fory=2e"—x—-1= % =2¢" 1= x+(2€‘ — x—]) =X+ 1,50
X

(C) is true. The solution passing through (0, 1) does appear to be asymptotic to the graph of
&

v=x-1, so(B)is true. However, ify=x— 1, thenx+ y=2x+1#1= "
X

, S0 statement A is not

true.

v'=2—y. The slopes at each point are independent of x, so the slopes are the same along each line
parallel to the x-axis. Thus, III is the direction field for this equation. Note that fory =2, y'=0.

V' '=x(2—y)=00n the lines x =0 and y = 2. Direction field I satisfies these conditions.

Vv'=x+y—x=0o0nthe line y=-x+1. Direction field IV satisfies these conditions. Observe also
that on the line y =—x we have y" =—1, which is true in IV.

V' =sinxsin y=0on the linesx=0,y=0and y' > 00 forO0<x <, 0< y<a Direction field IT
satisfies these conditions.
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Note that y' = 0 for any point on the line y = 2x. The slopes are positive to the left of the line and
negative to the right of the line. The solution curve in the graph passes through (1, 0).
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Note that ' = y(x +1) =0 for any point on y = 0or on x =—1. The slopes are positive when the factors
v and have the same sign and negative when they have opposite signs. The solution curve in the
graph passes through (0,1).
31. h=05,x,=1y,=0, and F(x,y)=y-2x.
Note that x, =x, +2=1+0.5=1.5, x, =2, and x, =2.5.
v =¥, +hF(x,,y,)=0+0.5-F(1,0)=0.5[0-2(1)] = -1
v, =w+hF(x,y)=—1+0.5-F(1.5,-1)=-1 +I}.5[—1 —2{1.5}] =-3
V=¥, +hF(x,,y,)=-3+05-F(2,-3)=-1+0.5 [—3 —2(2}] =—6.5
Vo =W +hF(x;, ) =—065+05-F(2.5,-6.5)=-6.5+ D.S[—ﬁ.ﬁ —2{2.5}] =—12.25



32. h=02,x,=0,y,=1, and F(x,y)=x"y—13". x, =x,+2=0+02=02, x, =04, and x, =0.6,
x, =0.8, and x; =1.

¥, =¥y +hF(x,,,) =1+02-F(0,1) =1+ 0.2[ 0*(1) - (1) | =1+0.2(-1) = 0.9

Y2 =¥ +hF(x,,)=09+02-F(0.2,0.9)=0.9+0.2 (0.2)*(0.9) - £(0.9)" | = 0.8262
v, =y, +hF(x,,y,)=0.8262+0.2-F(0.4,0.8262) = 0.784377756
v, =y, +hF(x,,y,)=0.784377756 + 0.2F(0.6,0.784377756) ~ 0.779328108

y. =y, +hF(x,,,)=0.779328108+0.2F(0.8,0.779328108) ~ 0.818346876
Thus, y(1) ~ 0.818

33. F(x,y)=x+xy, h=0.1, x, =0,y,=1.
Note that x, =x, +2=0+0.1=0.1, x, =0.2,x, =03 and x, =0.4.
V=Y +h-F(x,,5,)=1+0.1-F(1,0) =1+ 0.1[1+(0)(D)] = L.1.
vy =y +h-F(x,»)=11+0.1-F(0.1,1.1)=1.1+0.1[L.1+(0.1)(1.1)] = 1.221.
¥, =1.221+0.1-F(0.2,1.221) =1.221+0.1[1.221+(0.2)(1.221)] = 1.36752.

v, =1.36752+0.1- F(0.3,1.36752) = 136752+ 0.1[1.36752 + (0.3)(1.36752)] = 1.5452976.
Thus, »(0.4) ~1.5453.

4. F(x,y)=x+y.h=05,x,=0,y,=1. y =_vD+f.:F{xﬂ,_vﬂ)=]+ﬂ.5-F(D,])=1+ﬁ.5({]+l]=1.5

¥, =y +hF(x,%)=15+0.5-F(0.5,1.5)=1.5+0.5(0.5+1.5)=2.5. Thus »(I)=2.5, (D).
35. F(x,y)=4x(1+y%), h=-0.25,x,=1y,=0.
Y= Yo+ hF(x,,7,) =0-0.25-F(1,0)=0-0.25-4-1-(1+0* ) =1
¥, =¥, +hF(x,.y,)=-1-025-F(-0.75,-1) = —1-0.25-4-(=0.75)- (1+ (~1)’ )= =2.5 Thus
1(l) ~ 2.5, choice (D).
0.36x

36. F(x,y)= L, h=02,x,=0,y,=6. » =¥, +;3F(xm}h)=6+ﬂ-2'F(ﬂ=l)=6+0-2[ﬂ'3§'0J=6

v, =y, +hF(x,,)=6+02-F(0.2,6) =6+ﬂ.2[ D“”Z’ 0.2 ]=6.0{]24

v, =y, +hF(x,,,) =6.0024+0.2- F(0.4,6.0024) = 6.0024 +0.2[ U'3'5'D'4] ~6.007198,
Thus f(0.6) = 6.007, choice (C).



37.

40.

41.

(a) F(x,y)=cos(x+y), h=0.2, x,=0,y,=0.

Note that x, =x, +7=0+0.2=0.2, x, =0.4, and x, =0.6.

V=¥, +hF(x,,3,)=0+0.2-F(0,0)=0.2cos(0+0)=0.2
V,=v,+h-F(x,y)=02+02-F(02,02)=0.2+02cos(0.4) ~ 0.3842121988.
Vi=v,+h-F(x,,1,) = 03842 +0.2- F(0.4,0.3842) ~ 0.52558011763. Thus, »(0.6) =~ 0.5238.
(b) Nowuse h=0.1. Forl=n=6, x, =0.n.

V=¥, +hF(x,,¥,)=0+0.1cos(0+0)=0.1

v, =y +hF(x,y)=0.14+0.1c0s(0.2) ~ 0.1980

¥; = 0.1980+0.1c0s(0.3980) ~ 0.2920: v, ~0.2920+0.1cos(0.5920) ~0.3733;
Vs = 0.3733+0.1c0s(0.7733) = 0.4448; v, =~ 0.4448+0.1c0s(0.9448) ~ 0.5034;
Thus, »(0.6) =~ 0.5034.

(a) y=6x+b= %= 6. We need y to be a solution to the differential equation, so

6=%=2_v—l2x=2{6x+h)—121 = 6=12x+2b-12x=2b= b=3.

(b) % =g’ = £'(0,0)=2(0)—12(0) =0, thus, g has a critical point at(0,0).

d’y . dy d’y
—5=2—-12=2(2y-12x)-12=4y-24x-12 = — =—12. Therefore g is concave

dx dx dx (x,3)=(0,0)

down at this point and the graph of g must have a relative maximum at (0,0).

f(xX)=y=-"2x+4e"+c = f'(x) =:;l£ =24 =
X

4 +y=-2-4de” +(—2x+4e“’ +c] =c—2-2x=-2x+(c—2). Inorder for fto be a solution of the

differential equation we must have c¢—2=0= ¢ =2, which is option (C).

42. (@) F(x,y)=x—y, h=02, x,=0,y, =1.

v, =V, +hF(x,.v,)=1+02-F(0,1)=1 +0.2(0—1) =0.8
Vv, =y +hF(x,.y,)=08+02-F(0.2,0.8)=0.8+0.2 (0.2 —0.8) =0.68
Vv, =y, +hF(x,y)=0.68+02-F(0.4,0.68)=0.68+0.2 (0.4—0.68) =0.624
Euler’s method gives an estimate of f(0.6) = 0.624.
dy dy

.2 _ _ _
b) fix)=—4+x+k=>—=2e"+1 = —+y="2e " +1+ (2" +x+k)=1l4+x+k=>k=-1.
b) f(0)=— - ot ( )



43. (a) If fhas a critical point at x =In2, fmust have a horizontal (or undefined) tangent line at this

point. Therefore, & =2x- Jf'|
dx

—0=2(In2)-y=0= y=2In2.

{x,37)=(In2,3)
(x,3)=(In2,¥)

dy dy dy :
b) —=2x—v=> —=2—=2—(2x—v)=2-2x+v. Atthe point (In2,2In2),
()dx y=_ o (2x-y) . point ( )

2
2-2(In2)+21In y =20, so this point is a relative minimum.
(c) Fx,y)=2x—y, h=-02,x,=0.y,=2.
¥ =Y +hF(x,,3,)=0-02-F(0,2)=2-02(2-0+2)=24
v, =¥, +hF(x,y)=24-02-F(-02,2.4)=24-0.2(2-(-0.2)+2.4)=2.96. At the point

(0,2), j‘xy =2—(2-0-2)=4>0so the curve is concave up, f(-0.4)=2.96 and will be an

underestimate.



