10.5 Solutions

d d d d o
By Ly f_y= L lly=mjl+c =

dx T y x y x

ly| = eI=1+C = &I=Ie€ — o€ |2| = y = K=z, where K = +e is a constant. (In our derivation, & was nonzero,

but we can restore the excluded case y = 0by allowing /i to be zero.)

d d; o
4 ¢ =y*sinz = —y=yzsin:r: = ¥ _sinzde [y£0] = %Y _ | sinzde =
dx y? 9?2

1 1 1 i .
——=—coszx+C = —=cosx—C = y=———— where KX =—C. y=01salso a solution.
y y cosxt + K
d tet
7. YT o yi/1+ydy =tetdt = fyw’l—l—yzdy:ffetdt = %(I—Fyz)an:tei—et—l—c’

dt v/ 1+ 32
[where the first integral is evaluated by substitution and the second by parts] = 1+ 3% = [3(tef — &' +C)]?7 =

y=/[B(tef — et + O)77 — 1

dz . dz . . - -
10.d—;—|—et+‘=[] = d—;=—ete‘ = Jre_‘dz=—fetdt = —eF=—¢'+C = eF=¢'-C =

i=-_ﬂat—C = = ! = z=In = z=—ln(et—C‘J

es et — O i et —C

13. zcosz = (2y +€%¥)y = =zcoszdr=(2y+e¥)dy = [(2y+e™¥)dy= [zcoszdz =
v+ %e‘??" =xsinx +cosz +C [where the second integral is evaluated using integration by parts].

Nowy(0)=0 = 0+%=U+1+C = C'=—§.'Ihus,asolutiunisyz+%eay=xsinx+cos;r—§.

‘We cannot solve explicitly for y.
dL 2 dL dL 1
1B.E=kL Int = F:klntdt = /‘§=/.klnfdt = —E=kt1nt—fkdt

1

_ 1 . _
[by parts with w = Int, dv =k dt] = —I=Ltlnt—kt+C = L_kt—ktlnf—c-

! = C—k=1 = C=k+1 Thus, L= !

L(l)=-1 = -1

T k—klnl—C kt —ktlnt—k—1
d d du dy dy du
Hu=x+y = dx(u)—dx(3:+y} = dx—1+dx,lmtdx—I+y—u,sodx—1+u =
du =dr [u#-1] = du_ _ dr = In|l+ul=2z+C = |[1+ul=1° =
l+u l+u B o

l+u=2e" = u==2e% "—1 = z+y=2e -1 = y=Ke* —x—1, where K = £ £0.
Fu=—1then—1==x+y = y=—z— 1, whichisjusty = Ke® — x — 1 with & = 0. Thus, the general solution

isy=Ke® —x— 1, where K € R
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10.5 Solutions

44. (a) If y(¢) 1s the amount of salt (in kg) after ¢ minutes, then y(0) = 0 and the total amount of liquid in the tank remains
constant at 1000 L.

- (0030 )- (o) (02) - () (o)

130 — 3y kg

dy 1
Hence, fm = | 200 and —1 In|130 — 3y| = 555t + C. Because y(0) = 0, we have —2 In 130 = C,
so—21In|130 —3y| = 505t — 2In130 = 1In|130 — 3y| = —325¢ + In 130 = In(130e—%*/2%%) and

|130 — 3y| = 130e—%*/2°°_ Since y 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~%/290 and y = 1201 — ¢=3¢/200) kg

(b) After one hour, y = 122(1 — ¢=%%0/200) = 120(] — ¢=99%) ~ 25 Tkg.

3

Note: Ast — oo, y(t) — 22 =431 kg

. : . - dv dv dx dv mgR?
48. (a) According to the hint we use the Chain Rule: mE=mE—E=mvE=—m =
2 2 2 2
/ f —gR dz v _9R +C‘.“’]1en3:=[],u=vu,sov—u= gk +C =
(z + R)? 2 z+R 2 0+R
2
C=23-gR = 12-Ljf= Q+R—gR.Nowatthetopofitsﬂightpthemcket’sVelocitywi]lbe(},andits
a
: : : R? vy R? R(R+h) gRh
height will be = = h_Solving for vy —2vf = 2 — —gR = 2 =g[— _
eight e olving for vo: —z vy A+ R g 2 g Ath i R
29Rh
vy = .
*“VER+h
; . 2gRh 2gR
(b)LB_ﬁ]l—rITc}-ovu_hanzalc:{l'iR+h @R+l = /2R

(©) ve = /2 - 32 ft/5? - 3060 mi - 5280 ft/mi == 36,581 ft/s ~ 6.93 mi/s
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