10.5 Solutions

1.

13, (1+t}%+u=]+t, t>0 [dividebyl+t] = =+

17.

Y +eoszr=y = 3 +(—1)y= — cosx is linear since it can be put into the standard linear form (1),

v + Plx)y = Q(x).

. ¢ + cosy = tan « is not linear since it cannot be put into the standard linear form (1), v’ + P(x) y = Q(x).

[cos y s not of the form P(x) y.]

Ly tay=2" = y +zxz=2zy = 1 —z’/y=—=x1snot linear since it cannot be put into the standard linear

form (1), ¥’ + P(e) y = Q(x)-

.:r:y—l—\f”;=ezy' = y’=:r:ye_"—'—|—y/;e_= = y'—l—(—ze_z}y:v”;e_zishnearsinreitfanbepmiﬂmthe

standard linear form (1), v" + P(z) y = Q(=).

. Comparing the given equation, 3 + 2y = 2¢°, with the general form, y' + P(z)y = Q(x), we see that P(x) = 2 and the

integrating factor is I(z) = e /F®)4® — o [29= — 2* Multiplying the differential equation by I(x) gives

ey + 2%y = 277 — (ez"y]’ =27 = My = f?ea"—' de = e¥y= %eh +C = y= %e’ +Ce .

Yy =245y = Y —Sy=zx I(z)=elPE = [(=8)dz _ —5= Nmitiplying the differential equation by I(z)
gives e "%y —be Ty =xe " = (e7y) =ze T = e Fy= fxe_az dr = —%xe_ﬁz — ;—Ee_ﬁz +

[by parts] = y=—1x— = +Ce™.

2 cos® x
L2ty 42y =cos’z = Y +—y= . I{ﬁ}=efP{”)d"'=e~r3"“’dm=e“n|’”|=e'n{”z}=r2_
H.A

2
Multiplying by I'(x) gives us our original equation back. You may have noticed this immediately, since P(x) 1s the derrvative
of the coefficient of 3. We rewrite it as (z*y)’ = cos® z_ Thus,
xly = fcnsz;rdx =f%{] + cos 2z) do = %x+ _11 sin2x +C =

1 1 . C 1 1 . C
y=E—I—F51n2:C+; or y=§+§5mxcu€.x—|—§_

du 1

= 1—|—tu=1 (*), which has the

form ' + P(t) u = Q(¢£). The integrating factor is I(t) = e/ P() 9t — J11/(+8)]dt _ n(1+8) _ 4 ¢
Multiplying (+) by I(t) gives us our original equation back. We rewrite it as [(1 + ¢)u]’ = 1 + £. Thus,

t+ i 40 2 +2t+2C
14+thu=[(1+t)dt=t+124+C = p=—2— S N e
(1+Hu=[1+1) It + “ 1+t O 'T T2+

d . . . .
d—: — 2ty =3t%*, v(0) = 5. I(t) = /(=29 — .~ Multiply the differential equation by I(#) to get
e_’t2 % — te_tzu =3+ = (e_tn v) =3 = e_*nv = f3t2 d=Ff+C = v= i's'e1t2 +Cet2_

5=v(0)=0-1+C-1=C,s0v =7t +bet
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20.

23.

26.

3x 3z
.r2+1y_.r2—l—1_

[z2+l)g+3$(y—1:}=0 = (224+1)y' +3zy=3z = ¢+
I(:r:} — Ef?zf(-_.-3+1}dz — e(s/z}Ln|=2+1| _ ( nl= +1}) _( 2 4 ])3,’2 Multlplylngb}r(z + ])3,’2 gives
(@2 + 172y +3z(x? + 1)V2y = 3z(22 + )2 = [(xz-i—l}‘?”y}‘=3;r(x2+1}”2 =

(2*+ 1)y = [32(z®>+1)Pde = (2> +1)*°+C = y=1+C(z>+1)">. Smee y(0) = 2, we have
2=14+C(1) = € =1andhence y=1+ (z*+1)"%/2

) _ _ dy dy ' odu w0 gy
Settin; =1“——1— " — — —  Then the Bemoulli differential equati
chmgu=yv (1=mn)y T T 1-nd l—n de oETEM equation

u (1)
becomes l—j—“ + P(z)u'/ ™) = Q(z)u™/ ™) or 2 — 2+ (1= n)P(z)u = Q(z)(1 — n).
— T

.Herexy' +y=—xy° = y'+£ =—y%, son=2 P(x) =l and @(x) = —1. Settmg u = y !, u satisfies
x x

W —tuo1 Then I(z) = e/ (-1/=)d= — ! (forz > 0)and u = x(fldx+c) = z(In |z| + C). Thus,
x x €T

1

YT ZCtm)

ey +2) =122 andu =4 = zv +2u=122" = u;+2u=12x.
x

2
I(z) = e J2/@) dz _ 2miz] _ (e'ﬂl=') — |z|? = 2. Multiplying the last differential equation by «? gives
u’ +2zu = 1227 = (2%u) =122 = 2Pu= [122%dz=32*+C = u=32"+C/z* =

Yy =32">+C/2" = y=2'-C/z+D.
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