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3. y' = y — 1. The slopes at each point are independent of z, so the slopes are the same along each line parallel to the
z-axis. Thus, IV is the direction field for this equation. Note that fory = 1, y =0.
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4.y =y —z =0ontheline y = z, when z = 0 the slope is y, and when y = 0 the slope is —z. Direction field IT
satisfies these conditions. [Looking at the slope at the point (0, 2), IT looks more like it has a slope of 2 than does
direction field I.]

5y = ¥ -z2=0 = y = =xz. There are horizontal tangents on these lines only in graph I11, so this equation
corresponds to direction field III.

6.y = y® — 3 = 0 on the line y = z, when z = 0 the slope is y3, and when y = 0 the slope is —z3. The graph is
similar to the graph for Exercise 4, but the segments must get steeper very rapidly as they move away from the
origin. because = and y are raised to the third power. This is the case in direction field L.




Jyy =z = yj—z—z = fydy—fa:dz: = -y S :J: +C1 = y¥*=z2+20, =
?-y:=C (where C' = —2C)). This represents a family of hyperbolas.
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4y =zy = /?z/rdr [y#0 = lnly[=%+c = ]y[-—ece’n = y=Ke®2,

where K = +e€ is a constant. (In our derivation, K was nonzero, but we can restore the excluded case y = 0by
allowing K to be zero.)
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11+ =tet —et L 0 [where the first integral is evaluated by substitution and the second by parts] =
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6.y = ¥ 21nydy-—:ca’m = —dy_ zdz = (ny)?=%+C =
2lny Yy 5

lny:i‘/zﬂ/gﬂ_c = y=e +v/z2/2+C

= = =1,s0
% =y’ +Ly(1) = / 2dy1=/dx tan"'y=z+C. y=0whenz
" dz v? +

“ly=z—1landy = tan(z — 1).
1+C=tan"'0=0 = C=-1Thus,tan™ y=<c
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28. From Exercise 7.2.28, EE = _20 (-%)dt < Injy | %
y—20=Ke "% & y(t)=Ke 420 y(0)=95 & 95=K+20 & K=75 &

y(t) = 75e7¢/50 + 20.

_— =T — = — —1‘ = —(li = l k Ill‘k(: - T = —t+ A\/f}

— —kt =
= 1n|kC—r|=—kt-1—M2 = |kC—r|=e "M = kC—r= Mse

kC = Mse ™™ +r = C(t)=Mse ™™ +r/k. C0)=Co = Co=Mi+r/k =
My=Co—r/k = C(t)=(Co—r/k)e ™ +r/k. | i
(b) If Co < 7/k, then Co — r/k < 0 and the formula for C(t) shows that C(t) increases an [Lim .

d . es.
As t increases, the formula for C(t) shows how the role of Cy steadily diminishes as that of 7/k increas



