‘,:(rt = y’=re" = yu=r26rt. y"+y'—6y=0 = r2ert+rert_66rt_0 =
"*r—ﬁ)e

=0 = (r+3)(r-2)=0 = r=-30r2

NEQy=Ft = y'=0,50%=y4—6y3+5y2 S 0=k* — 643 + 552 & k2(/€2

~6k+5) =0 «
k"’(k-l)(k—5)=0 < k=0,1,0r5

(b) y is increasing <« % >0 & yiy- Dy-5)>0 o Y € (~00,0) U (0, 1) U (5, 00)
. . dy
(¢) y is decreasing  «» % < 0 & yeq, 5)

12 The graph for this exercise is shown in the figure at the right.

y

Ay=1+ zy > 1 for points in the first qQuadrant, but we can
see that ' < 0 for some points in the first quadrant. So
equation A is incorrect,

B.y’:—2zy=0whenz=0,butwecanseethaty'>0 0 >
forz=0. So equation B is incorrect.

Cy' =1- 2zy seems reasonable since:
(1) When z = 0, ' could be 1.

(2) When z < 0, ¥’ could be greater than 1,
() Solving ' = 1 —

¥pproaches room temperature.,
b, ﬂ’ =
dt

k(y — R), where & isa Proportionality constant, y is the

lemperature of the coffee, ang R is the room temperature. The initia]

Condition js ¥(0) = 95°C. The answer and the mode] support each

Other becayse a5y approaches R, dy/dt approaches 0, so the model
Seems appropriate,

2

z
/ N 21nydy_zdm = /2lnydy=/1'dz = (ny)’=Z+C =
8.4y = -
Yy

2
2Iny

Va2 +C
Iny=+/772+0 = y=etVeT

Y

dp
M =VPi o P/INP = \idgt JP 24P = ppr2 g 2PV2 = 243/2 4
P;”:Z = 2\/§=

2+Cc = C=2\/§-§,so2Pl/2=§t3/2+2\/——§ =

i LRV S (§t3/2+\/§—§)2.



2 d,

’ Y 2 2 dy dz
1, = -_— = —_ = —_ —_—_—— =
Sz +y=9y? = T VY = zdy=(y®-y)dz = -y =
dy /dz: / 1 1 dr
—4 ___ [az 0,1 — - )dgy= [ & -1~ =
Jiis=/% wron - i) L - IR N TEAVR
-1 -1 -
= ln,yT,=ln(ecl:z]) = [yT =elz] = yTl=K:z:,whereK=ieC =
1——1-—Kz = l— ~Kz = = 1 [The excluded = 0 and 1 led out by
| v y— y-m. € exc cases, y = () an, Y = 1, are ruled out y
theim'tialconditiony(l):—l.]Nowy(l):—l = —l=ﬁ = 1-K=-1 o K =2
soy = —1
y_1—2:1:'

40. (a) If y(t) is the amount of salt (in kg) after ¢ minutes, then ¥(0) = 0 and the total amount of liquid in the tank
remains constant at 1000 L.

% = (0.05 %) (5 —n:;—n) + (0.04 %) (10 ﬁ) - (% %) (15 ELH-)

130 — 3y kg
=0.25+0.40 ~ 0.015y = 0.65 — 0.015y = 200 in

dy dt 1 1 o~ _ have —11n130 = C.
= J 200 24 ~3 1130 — 3y| = 3Lt + C; since y(0) = 0, we ha 3
s / 130 - 3y / 200 14 ~5In| Yl = 75

so —3Inf130 — 3y| = ot~ 3130 = Inf130 — 3y = —355t +1n130 = 1n(130e‘3‘/2°°), and

130 — 3y| = 130¢-3t/200_ gj; . ¥ is continuous, y(0) = 0, and the right-hand side is never zero, we deduce
that 130 ~ 3y is always positive. Thus, 130 — 3y = 130e~3t/200 5y y =130 (1 - e‘3‘/2°°) kg.

(b) After one hour, y = 130 (1 - e‘3'6°/2°°) =100 _ e %) ~ 257 kg.

Note: Ast — oo, y(t) — % = 43% kg

Cagiy = y(0)ekt ¥(2) = y(0)e?* = 600, y(8) = y(0)e®* = 75,000. Dividing these equations, we get
e = T5.000/600 = ook - 125 = 6k=In125=In5° =305 = k=32ms= 3 In5.
Thes. (0) = 600/e2* = gog/elns — 890 — 120

" ¥ty = y(o)ekt - 120e(ln5)t/2 ory =120- 5t/2

)y 5 = 120'5 —120'25 5—3000 5~6308bact611a.
d t) = 12” st 2 = / t) = I:!“,st/z |n5._1 —6“ |n5.5t 2
/ y() 2 N

/ .
Y (5) = 60 hl 5 5 / = 60 ln 5 25 \/-5 ~ 5398 baclel(la h()/ul ( ) /
e t) = 2' )0, 0( )0 & I:z”e(ln 5)t/2 :.)" X 'J 300 < e In5)t/2 _ 50_300 & |n5 t 2 p— In 5000 &
( ) y( ) i 3

t=(2n2§%)/In5 ~ 9.2h.

8. (a) The mass remaining after ¢ days is
y(t) = y(0)e* = 800e**. Since the half-life is 5.0 days,
y(5) = 800e®* =400 = 5% _ i =
Sk=Ini = k= —(In2)/s, so
Y(t) = 800e~UmDt/5 — ggg . 9—t/5.
(®) ¥(30) = 800 - 2730/5 _ 19 & mg
(c) 800e~Un2t/5 __ 1 ~(n2){ =L = _1g800

® t=51500 ~ 48 days



2 From the information given, we know that ;i— =2y = y=Ce**
POt (0, 5): 5 = (2(0)

by Theorem 2. To calculate C we use the
= C = 5. Thus, the equation of the curve js y = 5e??,

16. 51— = k(T - 20). Lety = T — 20. Then & &t =k S0U®) = y(0)e. y(0) = T(0)— 20 = 95— 20 = 75

ar i i dy _ - = 50. Thus,
50 y(t) = 75¢*. When T(t) = 70, e —1°C/min. Equivalently, % = 1 when y(t)

-1 dy = ky(t) = 50k and 50 = y(t) = 75e**. The first relation implies k = —1/50, so the second relation
T at

2) ~ 20.27 min.
says 50 = 75¢™"/%0. Thus, e~/ = 2 o _y/50 = n(}) = t=-50In(2) ~ 20.27 min



