Assn 6

11.

13.

15.

17.

19.

21.

d
. For 4/ — 5y = 0 an integrating factor is e~ 5 _ =5 g5 that = [e_sxy] =0 and y = ce® for

—n0 < ¢ < oo. There is no transient term.

d
For yf +y = €3 an integrating factor is eJ 9 = % 5o that - [e“y] = e and y = %93‘” +ce™ ™ for

—no < 1 < oo, The transient term is ce™ =,

d
For y'+3z2y = x2 an integrating factor is ef 3% dr _ 2 oo that T [89:3 y] — 2% and y= %—FCE_IB
for —oc < x < 0o. The transient term is ce—2".
1 1 d 1 1 c
F —y = — an integrating factor is e/ (/#)% — 7 50 that —[zy] = — and y = —1 -
ory"—i-:ry — an integrating factor is r so tha dm[:n::y] —and y = —Inz + —

for 0 < 2 < oo, The entire solution is transient.

1 71
1/z)dx _ = 80 that — {— y} = sinz and

1
For 3/ — ¥ = rsinr an integrating factor is e~ Jt = |z

y=cx —xcosr for 0 < z < no. There is no transient term.

4
For o' + ~y = 22 — 1 an integrating factor is e/ (4/¥)% — 34 55 that o [:c‘iy] =

6 _ 2% and

3 4

Y= %.’E - %.’E +cx™* for 0 < < oo. The transient term is ca ™.
! 2 e’ . . o o [1+(2/2)]dz 2T drga 21
For ¢’ + (1 + —) Y = — an integrating factor is e = z“e" so that I [3: e y} = e and
T T [
1e* ce™™® ce™™
= =— +—5 for 0 < z < co. The transient term is —;
2x T x

Y

d 4 - d
For d—m — 21 = 4¢° an integrating factor is e~ Jafydy — gimy= _ y~* so that T [y‘“ix} = 4y and
¥y ¥ Y

x =2y% + cy* for 0 < y < oo.  There is no transient term.

2

d
For 3/ 4 (tan #)y = sec z an integrating factor is ef nzdr _ g0 5 50 that o [(sec z) y] = sec” z and
iy

y=sinz +cecosz for —7/2 < x < w/2. There is no transient term.

2 2xe™" d
For v/ + zi T Y= ;i T an integrating factor is eJ (2+2)/(z+1)ldz _ (z41)e*, so - [(z +1)e"y] =
2
2¢ and y = T = + e~ for —1 < x < oc. The entire solution is transient.
x4+ 1 r+1

dr
For =5 T sec § = cos# an integrating factor is eJ%c0d0 _ cn|secattanz| _ go0 9 4 tang so that

T [(secf + tanf)r] =1 + sin# and (secf + tanéf)r =6 —cosf + ¢ for —w/2 <0 < 7w/2 .
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Assn 6

23.

25.

27.

29.

31.

33.

1 —32 d
For v/ + (3 + E) Y= £ — an integrating factor is eJBH/D)dr —_ 5037 o6 that - [:ce‘%y] =1 and
CE,—S:L‘ -
y=e 4+ for 0 <z <oo. The entire solution is transient.

xI

For v + —y=—e"an integrating factor is e 1 =z ;0 that - [ry] = € and y = —e" + =
for 0 < = < oc. Ify(l)=2thenc=2—eandy=;e”+ ;E.
di R E d E
For d—; Ef. =7 an integrating factor is el (R/L)dt _ oRE/L oo that & [ER” L -i} = IER” L and
E E E
i=—=+ce BT for —o0 <t < o0, If i(0) = ip then ¢ = ig — E/R and i = — + (-ig - —) e~ L,
R R R
For ¢/ + L y = Inz an integrating factor is eJW etz _ o 1 1 55 that i[(x + 1)y] =
r+1 r+1 dz
Inz and y = —— Inz z + C _for0 < x < oo If (1) = 10 then ¢ = 21 and
7= r+1 r+1  z4+1 ' w = ' N
T Iz T + 21
=7 +1 r+1 =x+1°

For y' + 2y = f(z) an integrating factor is €* so that

yezr— {%egx—i—cl, 0<r=<3

€9, r > 3. r\

If y(0) = 0 then ¢; = —1/2 and for continuity we must have [+
Co

=y

1.6 1
5€ —§sothat

For ' + 22y = f(z) an integrating factor is ¢® 5o that
2]
yer2= {%e“’ﬂ—i—cl, 0<z<1

c2, T > 1.

If y(0) = 2 then ¢ = 3/2 and for continuity we must have
c;;z%,e—l—%so that |

fad——
=Y

Lyde 0<zr<1
y —
(%e-ﬁ- g) e‘xﬂ, x> 1.
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35.

47.

We first solve the initial-value problem 13/ 42y = 4z, y(0) = 3 on the interval N f
[0,1]. The integrating factor is ef 2de 2% so 20T
d 1
a[ef}xy] _ 4$€2x 15
10 +
ey = f dre®dr = 22e®® — e** + ¢4
5 1
y=2z—1+ce . L
4 Jg -

Using the initial condition, we find y(0) = —1 4+ ¢; = 3, so ¢; = 4 and
y=2r—14+4e"2 0<z <1 Now,sincey(l)=2—1+4e2=1+4e"2,

we solve the initial-value problem 3’ — (2/2)y = 4z, y(1) = 1 + 4¢~2 on the

—2/x)dx g~ 2nz _ -2

r7*, 80

interval (1,00). The integrating factor is el

d 2 N _2_4
E[:r Y| =dzx™" = -

4
m_2y=f—d:c=4ln:c+c32
T

y=42?Inz + cox?.

(We use In  instead of In |z| because # > 1.) Using the initial condition we find y(1) = c3 = 14+4e~2,
soy=4r’Inx + (1+4e~2)2? x> 1. Thus, the solution of the original initial-value problem is
2r — 1 +4e 2%, 0<r<i1
v {4:::21n:c + (14 4e 2%, x> 1.
See Problem 42 in this section.

1
Writing the differential equation as v + e E = 0 we see that an integrating factor is et/RC,
Then p
E[eﬁfRCE] =0
etfRCE =c

E = ce t/EC,

From E(4) = ce~YEC — By we find ¢ = Fpe®/ € Thus, the solution of the initial-value problem is
E = EDE,;I,/RCE—HRC _ Eue_(;_;t)ffgg.
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