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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.

4y =zy = /?z/rdr [y#0 = lnlyl=%+c = ,y’__ece;/g - y=Ke’2/2,

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.)

dy tet

S = = yV1+y2dy=tetdt = yV1+y2dy = [tetdt =
@t yV1+y2 Jyv S

11+ =tet —et v o [where the first integral is evaluated by substitution and the second by parts] =

1+y? = (3(te* —¢ FLO)8 o y—t\/3(te‘—e‘+C)]2/3_1

2

P Ty 2lny - J 2—2— C =
6'y—2lny = y d=zdz = / dy—/z:drc = (my)= 2 "

lny:i\/IQ/QTC = y=e V12/2+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

=1
6. W _ ¥ y(1) =1 /d—2=/d—§ = —l=—2—3153+0-y(1)=1 * -l=—3+C =
dz 13 y T y
2 \ 22:2
1 1 1 _ 2+2z _ .
c:-;.505=m+5_ 7222 YTyl
d —-= -20|=-%t+C &
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.

C_ == 1
dt = (1/k) m|kC —r|=—-t+ M
3. (a) Cfit =r—kC = (kC=1) = /k - /

— —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. | oo
(b) If Co < 7/k, then Co — r/k < 0 and the formula for C(t) shows that C(t) increases and tlir{.xo (t) = .

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



