Assn 14

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

1. The auxiliary equation is m? + 1 =0, s0 y, = ¢; cos = + czsin z and

. cosr sinr
W = ] =
—sinz cosz
Identifying f(z) = sec z we obtain
, sin r sec
U = —————— = —tanow
1
, cosrsecr

Then u; = In |cosz|, ug = z, and

y=cireosr + c2sinr + cosxln|cosz| + xsinz.

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

3. The auxiliary equation is m2+1=0, so Ye = C1 COST + cosinx and

cosr sinr
W = ) =
—sinz  coszx
Identifying f(r) = sinx we obtain
wy = —sin®z
Uy = cos Tsin z.
Then
1, 5 1 1. 1
) = —sin2r — —r = —sinrcosr — =x
4 2 2 2
2
Uy = —=COS" T.
2
and

, 1 1 1 ,
Y= ClCOS.’L‘-l—@SlD.’L“-l— 581111‘00521? — 5.’.‘60081‘— 50052381111"

. 1
= cosr +cpsinge — 53300833.
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Assn 14

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

5. The auxiliary equation is m2+1=0, so Ye = €1 COST + cosinx and

cosT SsinT

W =

—sinxr cosz

Identifying f(z) = cos® z we obtain

u] = —sinzcos? x

3

Uy = cos” T = cosx (1 — sin? ) :

3

Then w1 = %cos T, ug =sinx — %s‘m3 x, and

. 1 . .
Yy=cjCcosr—+cosinr—+ §C054$+51D21‘ — 551114:6

2 2

. 1 , . ,
=cpecosr 4 cosinT 4 § (CDSZSE +51n2 .T) (QDS I — 511'12.1“) 48"

2
= cosm—i—c:gsinx—i—gcos?x—i—gsinﬁx

1 1
=clcosm+025inm+§+§sin2:c.
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Assn 14

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

7. The auxiliary equation is m? — 1 =0, so ye = c1€° + c2e~% and

. € €
W = 2 _gr| = —2.
Identitying f(z) = coshz = %[:E_I + e®) we obtain
1 1
I -2z
Uy = 49 + 1
1 1
F e -
Uy = 49
Then . .
U = ——e 2 4 —x
1 1
U = ——e** — _z
and . .
=cie’ + g ——e T 4 —pe® — e — e "
Y 1€7 + 2 3 + 1 3 1

1
=c3e” +cge T+ z:c(eI —e )
T — L.
= c3e” +eqe” "+ §:c sinh z.

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.
9. The auxiliary equation is m? — 4 = 0, s0 y, = c1** + cze~ 2% and

e?m E—Zr
2623: _26—29’: =
Identifying f(z) = €2 /x we obtain v = 1/4z and u}, = —e* /4x. Then

1
:—l y
uq 1 n|z|,

W= —4.

1 p= E,_-;lt
= —dt
R S
and
1 T e4t
y =12 4+ e 4 = (823 In|z| — 9_2:"] —dt) \ xg > 0.
4 zg L
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Assn 14

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

11. The auxiliary equation is m?> +3m +2 = (m +1)(m +2) =0, so 9. = c1e™% + c2e~ 2 and
- —2
W = e e~ _ _E,—3:c
—e™T _2e7 % -
Identifying f(z) =1/(1 + ) we obtain
X
Uy = ©
146"
2x T
Uy = c ‘ e’

C14e2 B 1+e*
Then u; = In(1 + %), ug = In(1 + e*) — €*, and

y=crel+ e 4 e %In(l+e%) + e Zn(l + %) — e ®
=c3e %+ e 4 (14 e %)e TIn(1+ ).

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

13. The auxiliary equation is m?> +3m +2 = (m +1)(m +2) =0, s0 9. = c1e™% + c2e~ 2 and
—T —2x
W = € € _ _E—3:c
—e T 2e2%
Identifying f(r) = sine® we obtain
2 i T
, e fsine’
uy 5 =e¢'sine
e L
e " gine”
o — 2T T
Uy =———g; =€ sine.
Then u; = —cose”, ug = e” cose” — sin €”, and
y=cre "+ e — e Teose® + e T cose® — e 2% sin €”

=cie % + e 2 — e Pgine®.
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Assn 14

In Problems 1-8 we use reduction of order to find a second solution. In Problems 9-16 we use formula
(5) from the text.

15. The auxiliary equation is m? +2m +1 = (m +1)2 =0, so 4. = c1e~" + cote™" and

—t —t
e te
W= t t 1 e
—e " —te "4+ e "
Identifying f(¢) = e~ Int we obtain
,  teTfefInt 1
U,l = —T = —tInt
. e tetint 1
U,2 = T =Int.
Then
1 1
Uy = —Etzlnt + th
us =tInt —t
and

1 1
y = cre t +eote — 5?&29_5 Int + Etze_f' +t2etInt — t2et

1 3
=cie "t teotet + 5??28_?' Int — Etge_?'.

17. The auxiliary equation is 3m? — 6m 4 6 = 0, so y. = €%(cy cos = + casinx) and
x T o3
eTcosx ersinx
W = _ =
e“cosr —e’sine e"cosr+ e sine

Identifying f(z) = %e“’ sec r we obtain

(e*sinz)(e* secx)/3

U] = — — = —gtanz

[

,  (ecosz)(eTsecx)/3 1
Uy o7 = —.
e 3

Then 1 = %ln(cos T), ug = %x, and

: 1 .
Yy =c1e” cosr + cpe” sinx + 3 In(cos r)e’ cos r + —zre’ sin .
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Assn 14

19. The auxiliary equation is 4m? — 1 = (2m — 1)(2m + 1) = 0, 50 Yo = c1€%/2 4 cpe~%/% and
E,s:fﬁ E,—s:f2

W=
%E,a:fZ _%e—rﬁ

= —1.

Identifying f(z) = ze®/?/4 we obtain u} = /4 and u}) = —ze®/4. Then u; = z?/8 and
ug = —zre® /4 + ¢* /4. Thus

y = c6%/? 4 cpe=1? 4 1ogp L1 ap n 1z
8 4 4
— 36™? 1 cpe¥/? & 1ogp 1 ap
8 4
and 1 1 1 1 1
yf _ 58383:,/2 B 5628—3:,/2 + Exi‘eﬂ:f? + gme;& B 1e'.u:',f2_
The initial conditions imply
3+ c2 =1
1 1 1
Ze3— =y — = =0,
PR R
Thus ¢3 = 3/4 and ¢ = 1/4, and
3 1 1 1
y = Eem;’z + ze—xm + g:c?eff? _ Emm_
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21. The auxiliary equation is m? + 2m — 8 = (m — 2)(m +4) = 0, s0 y, = c1e** + c3e™* and

ezzr e —dx

262:1: —de —4x

Identifying f(z) = 2¢72* — ¢~ we obtain

W = = —6Ge 2",

Ufi = §E — EE"
1 1
uf‘?‘ _ e3:1’: 825:
Then
o 1 —dr 1 —3x
=l TRl
1 1
Uy = —eT — 2%
18 6
Thus
1 1 1
_ 2x —dx -2r - -, - = _ -2z
y=oae +oe ¢ TR OTTE ¢
1 1
_ Cleﬁzr + Cze—-;l:r: o _8—29’: + §€—w
and ) )
yr — 2618257 _ 462&?_41 + 58—2:1: _ ae—a:

The initial conditions imply

5
€1+ 02—%=1

Thus ¢; = 25/36 and ¢z = 4/9, and
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23. Write the equation in the form

1 1
" ! —-1/2
vy (13 )u=s
y +37Y 12)Y
and identify f(z) = Y2, From y; = 272 cosz and yp = z71/2 sin = we compute
Wi ) 212 cos e~ 2gin x
Vi, y2) = —_1/2 . _ _ _3/9 .
—rY2ging — %:s 32005z 11 2cosz — %3: 3/2gin
Now
u] = —sinz S0 u; = cosz,
and
Uy =cosT SO Uy =sinz.
Thus a particular solution is
Up = 712 cos? ¢ + /2 sin? x,
and the general solution is
Y= c:lx_l’;2 CcosT + c:;x_lﬂ sinT + w12 cos? 2 + 212 gin? p
= c:lx_l’;2 CcosT + c:;x_lﬂ sinT + =12,

| =
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25. The auxiliary equation is m2 +m = m(m2 +1)=0,s0y, =cy + cpcosx+ cgsinx and

1 CcoS T sin x
W=|0 —sinx cosx|= 1.
0 —cosz —sinzx
Identifying f(r) = tanx we obtain
0 CcOS T sinx
wp=Wy=| 0 —sinz cosr|=tanz
tanr —cosxr —sinx
1 0 sin x
up,=Wa=1|0 0 cosx| = —sinx
0 tanr —sinz
1 COs T 0
2r—1
' r . . Ccos” 1
ug =Wz =10 —sinx 0 |=—-sinrtanr = ———— = cosx — sec.
COS T
0 —cosxr tanzx
Then
up = —In|cos z|
Uy = COS T
ug = sinz — In |secz + tan z|
and
y=cl+@cosx+03sinr—ln|cos:¢|+c052:c
+sin? z — sin 2 In | sec z + tan z|

=cqg+ cpcosr +cgsine — In|cosz| —sinzIn| secx + tan 2|

for —m/2 <z <m/2
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