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\Problem 3.1'

Textbook, p. 39, Problem 1

y +3y=t+e
p(t) =3, g(t)=t+e*

if ' (t) = p(t)u(t) = 3u(t) then pu(t) = e
and (u(t)y)' = p)y + ' (t)y = p(t)g(t) = e (t + =)




/

\Problem 3.1'

Textbook, p. 39, Problem 1

\_

) = Cu™ 0+ @) [ nlt)g®) at
y(t) = Ce " e / St (t+e ) dt
= Ce 3t 4 7% (et + /teStdt)
use integration by parts / rs’ =rs— / r's

. 1
with r=t¢t =1, s =¢, s:§e3t

1 1 1 1
/te‘%dt — “tedt — / —e3tdt = Ztedt — Ze3t
3 3 9
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\Problem 3.1'

Textbook, p. 39, Problem 1
1 1
/te?’tdt = —tedt — Zedt
3 9

y(t) = Ce ™ + e (e + / tedt)

1
y(t) = Ce ™ + e 4 —t — 5
Exponentials go t0 for any initial condition andy(t) — %t —

1
3"

\_
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\ Problem 3.2'

Textbook, p. 39, Problem 11

y +y = 5(sin 2t)
1, g(t) = 5(sin2t)
it u/'(t) = pt)pu(t) = p(t) then pu(t) = e’
and (u(t)y) = p)y + 1’ (t)y = p(t)g(t) = €' (5(sin 2t))




/ \ Problem 3.2'

Textbook, p. 39, Problem 11
(t) = Cu (0 + 17 (0) [ (oygle)

y(t) = Ce ! + 56_t/et(sin 2t) dt

eCL’LL

a2 + b2

recall /e““(sin bu) du = (a(sinbu) — b(cos bu))
sy(t) =Ce " + e [e'(sin2t) — 2e’(cos 2t)]
= Ce~ " + (sin 2t) — 2(cos 2t)

The exponential goes tofor any initial condition and and

\y(t) — (sin 2t) — 2(cos 2t) ast — oo.
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\ Problem 3.2'

Textbook, p. 39, Problem 11
Note rather than use the general form[af**(sin bu) du one can derive
the specific form for/ e (sin 2t) dt as follows:

use integration by parts / rs’ =rs— / r's

with r =sin2t r’ =2cos2t, s s=¢el

/et(sin 2t) dt = e"(sin 2t) 2/6

H~

CcOS 2t




\ Problem 3.2'

to get /et(cos 2t) dt

use integration by parts / rs’ =rs— / r's
with r =cos2t r' = —2sin2t, s =ef, s=¢°

/et(cos 2t) dt = e'(cos 2t) + 2 / e'(sin 2t) dt

Note repetition of previous integral.

\_




/ \ Problem 3.2.

Textbook, p. 39, Problem 11
Putting it all together yields:

/et(cos 2t) dt = e'(cos 2t) + 2 / e’ (sin 2t) dt
/et(sin 2t) dt = €' (sin 2t) — 2(e’(cos 2t) + 2 / e’ (sin 2t) dt)
= e!(sin 2t) — 2¢e"(cos 2t) — 4 / e'(sin 2t) dt
5 / e'(sin 2t) dt = e'(sin 2t) — 2e’(cos 2t)

1
/et(sin 2t) dt = E (e'(sin2t) — 2e*(cos 2t))

QS desired.




/ \ Problem 3.3'

Textbook, p. 39, Problem 12

2y’ +y = 3t°
1 3

L = 242
Y3y =3
3

p(t) =05, g(t) = 5t*
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\ Problem 3.3.

Textbook, p. 39, Problem 12

y(t) = O () + 1 (8) / w()g(t) di

3

use integration by parts / rs’ =rs— / r's

with =12 ¢/ =92t & =03t =905

11
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\ Problem 3.3'

Textbook, p. 39, Problem 12

We have /t2eo‘5t dt = 2t2e9°t — 4 | 2 dt

integrate by parts againr =t ' =1, § = e

, S=2e"

— 2t260.5t . 8t60.5t i 1660.5t
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/ \ Problem 3.3.

Textbook, p. 39, Problem 12

3

3
sy(t) = Ce 05t 4 56—0.575(%260.57: _ 805t 4 1660'5t)

= Ce "% + Z (2t — 8t +16) = Ce """ 4+ 3t° — 12t + 24

DN | O

The exponential goes tofor any initial condition and and
\y(t) — 3t? — 12t + 24 ast — oo.
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/ \ Problem 3.4.

Textbook, p. 39, Problem 4
y +t 1y = 3(cos2t), t>0
p(t) =ttt  g(t) = 3(cos 2t)
if ' (t) = p(t)u(t) =t~ u(t) then
/p(t)dt:/% dt = Inlt|,
u(t) = pJ P(t)dt _ Inft| _ 4

and (u(t)y)" = @)y + p' )y = pu(t)g(t) = t(3(cos 2t))

y(t) = Cp (6 + (1) / w()g(t) dt

14



/ \ Problem 3.4'

Textbook, p. 39, Problem 4
y(t) = Cu () + (1) / w(t)g(t) dt

y(t) = Ct™+ + 3t /t(cos 2t) dt

use integration by parts / rs’ =rs— / r's
with r=1¢t ' =1, s = (cos2t), s=0.5(sin2t)

/t((cos 2t))dt = 0.5t(sin 2t) — 0.5 /(sin 2t)
= 0.5¢(sin 2¢) + 0.25(cos 2t)
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\ Problem 3.4.

Textbook, p. 39, Problem 4

y(t) = Cp (8 + (1) / w()g(t) dt

y(t) = Ct™+ + 3t~ /t(cos 2t) dt

y(t) = Ct~' + 3t~ (0.5¢(sin 2t) + 0.25(cos 2t))

3 3 (cos 2t
= Ot™! + S(sin2t) + (Coi )

Ct—1 — 0 andcos 2t is bounded.

\_

3
Cy(t) — §(Sin 2t)as t — o
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/ \ Problem 3.5. \

Textbook, p. 39, Problem 8
(L+t2)y +4ty = (1 +t3)2 = o/ +4t(1+t*) "ty = (14273
p(t) = 4(1+t3)71 g(t) = (1+¢)7°
it 1/ (t) = p(t)p(t) = 4t(1 + )" tu(t) then

B 2t B 1 B 2 9
/p(t)dt—2/(1+t2) dt—2/zdz—21n\1+t | =21In(1 + t7)

M(t) _ 6fp(t)dt — 2 In(1+4t?) _ (1 4 752)2

1
(14 ¢2)

\_ /
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and (u(t)y) = p)y' + @' (t)y = p(t)g(t) =
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\ Problem 3.5'

Textbook, p. 39, Problem 8

y(t) = O () + u ' (t) / w()g(t) di

c ! 1

v =rep T arep / 1)
C tan~' ¢

A+ 22 ([1+e)

The first term goes t6 for any initial condition. Sincétan—!¢| < /2
the second term also goes(to

\_
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|ntegrating Factor Summary'

general solutionj(t) =

IVP solutiony(t) =

\_

Yy +ay=0
J
y' +ay = g(t)
J
y' +pt)y = g(t)
J
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