Name: (please print name here —)

MATH 334: ‘ MISSION 2: n-TH ORDER DEQNS [50PTS]

You write the solution neatly in the box provided and show work on your own, standard sized,
non-fuzzy edged, paper. The work must be labeled with problem number and part as appropriate
and if a problem is skipped it must be mentioned in the attached work. Neatness is part of the
score. There are more than 50pts that can be earned, but 50pts are in the Syllabus. Enjoy.

Problem 25 Determine if {sin®z, cos® z, 1} is linearly independent on R.

sin’X+ws’X ~( =0 2 nef LT

Problem 26 Suppose y; = t%¢* and y, = tef and y3 = €. Calculate W (y1, yo, ys; t).

W (4,494 = - ™

Problem 27 Let us define L[y] = " +4' + zy. Let y; = sinz and y, = z.
(a.) Calculate L{y;] and L{y,],

L [Y,] = xsinx , L [%)=1[+x*

(b.) Solve L[y] = 2zsinz — 2% — 1,

Y= AsinXx -~ x

(c.) Solve L[y] = 4z + 4 — 6z sin .

Y= Yx - 6snX

I am not asking for the general solution in the problem above

Problem 28 (IVP) Solve y” + 2y’ + y = 0 where y(0) = 1 and y'(0) = —3 given ' = dy/dz.

Y= e " qxe™

Problem 29 (IVP) Solve (D? — 2D + 2)[y] = 0 given y(7) = e™ and y/(7) = 0 and D = d/dt.

Y= ,ef(;r/fof?‘ ;'COJZl)' .




Problem 30 (Constant Coefficient Problems) Find the general solution for each DEqn below: as-

Problem 31

sume the independent variable in each solution is denoted by z.

Y= ¢ onp((H2E ) cenp(f525)

~5X

= "Sz)s
W= (€ +6xe

—
——

GeX ¢ ge™

-~
—

-~

SX
¢ e

N

+ G Xe

U = ¢, ws([Tx)+ G sal/7x)

N

~5X ~5X .
Y=ce “wing +ae "t (7x)

—

, 9x 2Xx
‘3:C;+-Cz_e +C3€

X 33X 33X

Yy=cuwshzx)tgsin(JzZXx)+2
4 €3 X g TX + Cy X $in (VT X)

Y=cgowsveX + GoaYE X +2
O+ €3 exp(~VEx] + Gy exp(NE'x)

-, =X,
Y = (€ erbx +GE Sinbx + 2
A+ G xe ws 6K+ quexjéméx

—-x - .
U= et Gxe + Gkt G

(a) ¥ —y —1ly=0

(b.) 4w” + 20w’ + 25w = 0

(c.) ¥" =8y +Ty=0

(d.) 2" +102 +252=0

(e)) W' +Tu=0

(f) ¥+ 10y +4ly = 0

() ¥"+2" -8/ =0

(h.) " —9u" + 27 — 27Tu =0

(i) y® +4y" +4y =0

(-) (D*=36)] =0

(k) (D+1)°+36)2[y] = 0

Solve y™ + 2y + 10y” + 18y’ 4+ 9y = 0 given that y = sin(3z) is a solution.



Problem 32 Use the method of annihilators to set-up (but do not determine explicitly) the partic-

ular solutions for:

g, = (Ax+ Bs ox' )"

Yo = ex(l\cosf(x + Bsin 4x)

o+ FeXrinyx,

\49 = Ax + Bx o5 bx + (xGinbx +D€2x

(a) ¥ =2/ +y =a%"

(b.) y" + 16y = e” cos(4x)

\{’P = Ax +Bx%+ CX3+ OKY + Ee*es q’\’ﬁc.) y" +y = 2° + e” cos(4x)

(d.) y"+36y" = cos®(3z)+e” cosh(z)

Problem 33 Consider y” — 6y’ — 4y = 4sin(3t) — t%¢* + 1. Can we solve this via the method of

Problem 34

Problem 35

Problem 36

undetermined coefficients 7 If so, suggest a form

NoT PosSIELE.

Y =ce's qe e it ~ |

X
= , nYX £.8_ (oor Y+ 8siatx)
Y =¢sx+Gin X+65 (cw m—é’:m/

4,k b L

. 1
Y= ¢, wif +arint Lg,,;{ + -g"'

Z = Stnx —Gosx + e'x

-

e
" 2[ —_ .
Solve y" + 2y +y 71

Solve 2" + z = 2e™® given 2(0) = 0 and 2/(0) = 0.

for the particular solution.

(nonhomogeneous problems) Find the general solution for each DEgn below:

(a) v —y=1-11¢t

(b.) ¥/ —9y=t*+et +1.

(c.) ¥"+3)/ +2y=t+1

(d.) ¥" +y =cost+et

W= voxe —xe + € (I +x)ﬂ{t( [+X]



Problem 37 Solve y” + 4y = tan(2z).

Y= ¢ wr(2x) + Gain(2x) - TIL 605(2X);1”/f¢6 2x + fan 2X /]

Problem 38 Solve y" + 3y’ + 2y = sin(e?)

-X ~2X —2x
Y=Ce "+ e -¢& ein (ex)

Problem 39 Solve the following cauchy euler problems. Give your solution as a real linear combi-
nation of the real-valued functions in the fundamental solution set.

Y=¢qJx -I-Czin(xl—\/_)-(‘ (a.) 42" +y =0

Y= ¢ X wsdnx) + G X i (Ing) |(®) s =3y +5y=0

‘4 = Cl ,J;; + )C: (c.) 2% + 32y —y =0

‘g =X + C;xfnx + -5?- (d.) z3y" +22%" —zy +y=0

Problem 40 Find an integral solution for > 0 to the Cauchy Euler problem
z2y" 4+ xy’ + 9y = g where ¢ is a continuous function.

Y= ¢ ot (34 4 G tin (34n) 4 a5 3 e J f ~fin g ;lnx/ 9+ gua (31 x) C‘J;f‘()( Jelx /

Problem 41 (based on Cook section 3.7) Suppose T = D and S = 3 — z2D. Solve

Y=1c+ X kexp [’;? )d.x (a.) STly] =0,

Y=b, M (b)) TS[y] =o0.

Problem 42 A spring has mass m = 1, coefficient of damping 8 = 4 and a spring constant k = 5.
Find the general solution of Newton’s Second Law.

_ T
X = C‘eu(;osi + Ge Sint




Problem 43

Problem 44

Problem 45

Problem 46

Newton’s Law for a retarded spring-mass system with external force f yield
mi+pr+kr=f

Given m = 2, b =0, k=32 and f = 68¢™% cos(4t) find the equation of motion given
the system has initial conditions z(0) = £(0) = 0.

2

Consider Newton’s Second Law for mass-spring system under a sinusoidal force:
i+ w’x = F, cosyt

given z(0) = £(0) = 0. Here F,,wy are nonzero constants.

(a.) Find z(t) given that v # w

X = w"l—;Y‘ (cos Yt — s wt}

(b.) Calculate z,.(t) = lim,.,, z(¢)

XYH) — 7{' EJI‘/) lwz’}
AW
(c.) Contrast the motion of z(¢) and z,.(t) as t — oo
X (%) boonded oo £ —>20
Ky ) unbovaded oy F —> 0

Kirchoft’s Voltage Law for an RLC-circuit with voltage source £ is given by

dl 1

LEE + RI + —C—Q =&

Since I = %‘f we find LQ+RQ+Q/C =¢&. Giventhat L=1and R=2and C = 0.25
and £ = 50 cost find the charge @ as a function of time ¢ given the initial charge and
current are both zero for ¢ = 0.

Q= & uslid+ Getalizy) + 2 sinlh) + 122 cw‘7

If we study the motion of an spring
mi+pz+kr=F

such that 8% — 4mk < 0 then it is known as underdamped motion. If the ex-
ternal force F' = F,cos(yt) then we find the motion is dominated by the particular

+~/ —f32
solution as ¢ — oco. Let w = 4727:i 2 then the homogeneous solution z;(t) =




e (c1 cos(wt) + cosin(wt)) — 0 as t — oo. It can be shown that the particular
solution of such a system is given by

. - F,sin(vt + ¢)
T V= ma?)T + p2y

where ¢ is a constant. Find the frequency v which maximizes the magnitude of z, in
the following cases:

(a)

(b.)

m=1/2andk=19and =1

Jfo =6

m=1and k=2 and 8 = 6.

Y=0

3

Problem 47 Solve the integral [(z® + 2z)e® dz = y by solving % — (£ + 2z)e® via the method of
undetermined coefficients

j( +zx)e"dx = (Xa._, Il ?K_8)€x+ ¢ o ‘[(sz‘Z)c)ex:

2
m

Problem 48 Find the general solution of

(a.)

(b.)

v +yl 2y =22+3z

e et Ly 2
d=ce "+ qe - px2x -2

Y’ + 4y~ 2y =zcoshz

—ro ™ x, x%* xe xeX, ™
J=cCe +¢e+ 2= - CAF T

y" +y'— 2y = 2(z? + 3z) + 10 cosh(z) » X
- -

“ax X% xe _ xe*, e
Y=ce +6€—x*-ux-3 + ‘O( 2z Y X * 8)*]




Misston Q@  SoLovnon

.PQSZ [J:'n‘x/ COJ‘X, /f s not LI on ﬁ Siace

we ftaow cosPX +5an X =,

@

/{zez‘t fe ’Z et
Wk, pef, et ) = dub (€30 () €
(£ ytea)e’ (t+r)e e

(A £ |1
3
(et) oo |foagp | £+ | L
|t yteal A9 |
3t At £
€ va[z,e l
Yi+3 %
3t 2% (]
¢ M[‘itra Pl

= & (4t (4t +3))
= 383* Hemadk - Phic  shows /N
{7(16’7f ,{e’{/ e’f] i LT on IR

L [%): &d'”_'_\dl_i_xgg ] ‘ga:f‘r"‘x, 9, =X

) LI[9]-= ‘ﬂ,"""‘ﬂ,'«tx‘ﬂ, = —(osX + X +XSnX = lxgrz}\x].
L (9.) = 97+ exd = O+ +x0x) =[1+x7]

(b.) L[9] = 2xsinx —x =1 = 2 (xsinx) = (x%+) = ab [9] = L[2]
=L [39,-%]

:Q‘ ,S'e,(cd'“é — AsinX — X].

€) L [9)=uUx*+4 = 6xsix Let Y=HY -69, |
cL L‘J,] = Y (1) — EXSinx = Yx*+Y —6xgin x

i

I

I

’W\W\ L (9= quz)"
(9= H4x— Gsinx ]




%/: d9

77 W+ 29'+Y = 0 Yl) =1, 9C)=-32, 155

/

z 2
Ve 2ket =m0 - 9= ce e

/ - -
Vo0 =-Ce™+q(1-x)e”

) = ¢ = 1
W)=~ + G(1-0) =3 = 6 =-~3d,

Eé =e - axe'ﬂ= (1-2x)e”

@ (Dz_. 304’&)[\3]:0 8(\/3,4 %(n.j:en-and %f/”j:___a/p:o_&i

2
(_@"") + ‘][‘ﬂ =0 . Y =c etw;} + C,_etani‘
\ﬂl = ( e*(rosz‘—-rfni) + 6 ea‘(fréﬁ"v‘c%f/

-1
9(m) = C,eﬂ'y/;r +c,e"fn&7r = -C, el=a"
0

~1) =0 =+-G=0 = C. = |

| s @= ed-[«ﬂ'nz‘ -—cnm.‘)j

P30 Solue each Dggf"’ U.rr'/\uq X os thelsp. Vﬂ-//'dvé&.

() 9"-y'-1yY =
Z_a-u=@R-+)-7
| 2

= C = .-

Wi =-e"(-1) +G eﬁ(o




£3O on prved
(b.) yw" + 0w’ + asw =0

Ya*+ 201 +3S = ©
z as ) —
q(2%+ 52+ 3)=0

S(rg)- =0 o AZF

) 49"- 89"+ 2Y=0
V- s+t = @-1)(Aa-F)=0 -
L‘é = ce*+ e

A=l A=7

(d) 3" +107'+as3- =0
2 +lon +25 =(3+5)° =0 |27 e +oxe

) u'+z72u =0 :
7\24—'} =0 - (X:iiﬁ - m+ (zJ”'(ﬁ-'X);

() 9"+ 1oy +43=0
A+ ton +4l = (A +5)

= - ) : —SX _sx .
h=-SEHL - Eé—:c‘e cos YX +cze$me\(>J

SXx

2
2_ a5 +yl =(A+s) + 16 =0

(5) 9"+ 29"-§9' =0
Vra-11 = A(X+22-38) = 2 (A+4)(A-a) = ©
[‘9 — L+ GE +c3ezx]




P30 Con'ﬁ}zuia_/
(h] “"- 9u" + QFu’'— 37U = O

3 ‘
2 _qytrara-a7 = (A-3)° =0

() 9™ +u4y" t4¢=0
7\q +q7\7'+\.l = (7\24_3)17‘ o 7\=ti\f2— hie,
(ié = s WT'x)+ Goin(¥2'X) + C3X&10?X/+C,Xﬁhﬁ@

) (0= 3¢)(93 = ©
1_gp = (0% 6)(3%-6) = QT E)(A+VE)(A-TE) = 0

A
. — V€ 3
- lg—‘—'(,mh/GXf—Csz\/c X+ G¢ ‘/——X-{—C,’ gf)j

(k) ((v+1)+36) [91=0
A= -l 6P twia

@ = ( e~ tor bx +-CL€—XJ"U'\ bx +C,,X€.Xw 6x +C,X€-)fﬂ;\bj




( / / -
yo(ue Y ‘I)+ Q‘am"l- (0Y /+ 1¥% + ¥ = 0 g Ven Y = Sin (3%) is solotin,
L = Dq+303+10172+1817+9 and L [rn3X] = ©

e
lelle e D°+9 s
2 Q ﬂ%.ohr of/__
D+ 3D +|
D +9 /?+ 20° + 100°+18D +9
_LDH +qoz)
a0’ + D +180+9
~(a0’ #1870
i+ . 9
- +9)
-0

Uma, L= 0+ 20+1)(0%4) = (0+1)" (0%9) 2

ond  wwe  find (Y= e+ (X + C Cos 3X £y .nhz:j

is Ahe %enerw? st hH LLIY]=0

iPsal Ue medhed of annshilofoa Fo £et-p % B

(a) 9"-avw +%= xZe”™

(0*-ad+1)[9) = x2e*
(D-1)° [9) =x* e~ ( Y, = ce” +Cz><ex)

Lot A=@-1) b kil o x7€"
(0-12(0-1)7 (9) = 0-1) [x"¢J = O

)
(D_/) [“7):0 3 X Yy X
, ,,9=50K+(z;<e"+c3x‘ex+&,Xe +GX'e
7 Y

L\'ﬂp = (sz* Bx’+ Cxi)ﬁ]




f_gg @n?}huw
(b) 9"+Uky = e altx)
— | ——
(% 1e)Lo] A= (D-1)+16

Y, = ¢ s % + Gy $StniIX
a(DMi6) (1) = A L wrtx] = 0
((D—/)"’+ Ié)(l)‘+/&/(yj =0

Y = ¢ & tar IX FG e G GIIX F G fnX
\———/—V__)

J - N

I I

‘%P = ex(A(N‘{)c + @‘ﬂ;’q)_(d

() 9" +Y9 =%’ + e < or(4x)

(DBA—D)[‘J] = xP4eforux T 9
N —

- A= o ((0-0"+16)
AL (Y = ALl =0
D (0*1) b ((D—I)Z+ 16) (91 = O

D% (0%1) (0-1)"+(6)(9) = ©
c.,)<3+C;xY+ ((oix +GmX * 2D

Crcyefonix + G ESnIX

T hud,
‘ Y, = Ax+* B xFe X+ Dxt+ Ee*erix + Fe™sim (/XJ
/ .

( 9 = L Y, =X, Uy =JiaX)
R

b
thoa . Jo | /,

Y = ¢ +GXEGXF




ﬁ& (ﬁnﬁhue:{_

(ol.) ‘9/” + 36‘9’ = ws?(3x) + e” cosh (x)
D(p%+36)[4) = ¥

\-f—-\/—\-l

L
0 = L+ or (6X)) + €7 ;"—(ex.;_e"x)

m——

4 = | + J?:coJ(éx)+ —(;ez"
= p= p(07#36)(0-3)

AL (4] = Al = O

D(Dp*+36)(0-a) D (p%+36)[%) = O
o (D%+36)7(p-2) [9) = ©

U= rox + G GGG+ GXAG KL G e
—y— =T

L
Hona, dh
\Lé — Ax + Bxoas6X +C><Jm6x+[7/]

P33) Gonsidmn 97-69'-99 = Y gin (34) —4 %€ +/{
LCG‘V] we solue 'J Via e ﬂ’\—vﬂ*c/ o7£ un(/zfe/mmaﬂ Cae/7

No. I+ ir not posdibl fnd A= P0)

for Some pu\»ov\,omiwq P oand D= Yl sach Ahd™
A(¥]=0. /ﬂ\&kno&n‘gr—f(‘rgﬁt

o Soluhin 2 onstat cefl. ODE,



//73‘/} Find 7he gﬁnem/p Solvhon

(a) 9"-9 = [~ It| '
M-l =0 = A=l > %= C'et*’ée. (ne overlep )
Thin Y, = AtBt o Y% =6 and %' =0
\gp"-—\gp T TR % =X,
Y=t Y

Eg: cefs cze"taa /lf—l]

] /] X
Y = € @J@X) .

7\24"6 =0 - :";L“. = _L_g_b:_______—————— Wouerla(a)

Y = e™ [ Acos Ux + B Sin 4x)

W, = X (Rurtx + Beind) o (~ YAsinix +/8.0r 4x)

9 = % ((n +98) s % + (8 ~9A) 5in X )
S =

‘ - +Y48) SinYx + 4 (8-YA) s 9X
h ex(.(A‘WG)“’”x +(G—‘(F\}{ln"!)()+ e"( 4 (A ) in ) }

Yp ,
0" = X ( [Arie +4(B-YA) cas 9 +[e—¢/ﬁ—4(ﬁ+‘/e)/ﬂnq)y
) =
Y, = e"([ze- SA]esux + [~ BA- |58 ]5 q")
) =
’nw.f, . .
l{)P" +16Y = ex( [88-ISA + 16A]) eeux + ["8’A'|SG+lGGJJm‘{X) = €ty Yx
= d -8A+B =0 e guati 5
ml “r T ( Coe %2/@«2{7)
From X oag4X dum @ sin X 1
Tlaom B =§A = BEHA= s(sn)+A = | - A= es 18z

| . X [ cos 4X S5 t/x)
(T‘Q = C' of YX -{—C,.SmL(X + € (-——é-g“' + = GS‘J




P39 _gnbaved

€) '+ 3942y =X H
A =G)0R) > G ce'@ae"f
— (o gverly)
(él’ :Ai-{—e 7 ap
9 = A 0 + 3% +39 = AT
9 =0 3A+2(At+B) = 1+
1] 3A+28 = | } € qunhing coe Mtz
4] 2R =1 o\ &%
. =Yy
(1) 9" +y = oot +€’
Xz_!_\ -0 = 7\=;t-_1: ‘{)h :C,C«wf +—CzJ'fni'
W/’—‘
over leg, So 1
(0*+1)(4) = ext + € vee e Tnd
\"’—y";_ g‘F arml?nflwhvf
A = (0™+1)(0-1) b -y Y

(D*+1)(o-1) (0°+1) () = O+ 0-) [k €] = O

(2] (p-1) (9] = ©
- quiecit - glat e bt 0 Gl
) 7/

Yo = A (Aot + Bamt) + ce* oW
f’m __:_/LQZ.L Clorg
I Aave —:Lv— P(,ug-—l;w
%P H ff)cor% "\‘Q,CQ



P3(/ Con Finved

(ﬂf‘ﬂ”-}—% = cut +e%
V() /('(AOOJZL'(—BJmﬂL}'f— Ce
At + 0t +4 (—Asint +Bout) + Ce*

\gp =
[ — (p+#B)ost + (B—tR)sad + (et
' - t
Y, = Bost - (h+#8)5int + (~A)sint + (0 AR) ot + @
' t
%Pl( — (2‘3__1.‘!\) east + (—ZA—';“’.‘BX)-J'M/‘{" + (e )
L\ Y = Lp ot + #Baint + CE

i_
V()P”—l-\gp = 208wk + 2Asint +9\Ce7‘— — (o £ +€

ssh| 287 l »
sint l -2k =0 2. A= 0
6* ! 2¢c = 2. C= '/z

8= V2

(‘é‘ = C,wz‘ ¢ GInt + 5 A5l + —éﬁefj



)171357 343 = Q" gven =30 =0

7\Z+l =0 = Z=%ti -~ %A = ( CuX + GJdnX

—_ (ne aue,./ap)

v = pe” ” o
%P/ AA X %P” + % = ae™
% I/—_ Bl Qe = e
2" = fe™” B

e A=1

- -
6/ = C;Coj)( + GInX + €

-X
..C,J:;l)( + G os X — €

QP
i

2() =C( +l =0 = G = ~/.
%/(0)2 ¢, - =0 ) G = /.

-
. l%,: Sin X — Cos X -l—EJ




X+

90y ay'sy = S = F

P atel = (e)s 0 > 9= e Yy xe
Hewa 9% - %Y =€ (1-x)e"- xe¥(-¢") = e =W

Uge var {ofnbn ot poxram,e'\wr_r, ‘QP ‘:V“{),-f-\/,,%_ Wheeay
/7

— ~fY. _ "G-XXB_X
- [ [

\/2 = &_'F tﬂ‘o"x
\Y

S e X e ™ dx
(1 +X) e

dx
\Tex

— Xn\ |+X‘

'I\

"

-X - - -
e Y= Ce o+ ex(—x+}lnll+x})+ X" fn | 1+x| + GXE™

B = e+ (L XE ~XE 4 e"x(l+x),€nll+><ﬂ |




Problem 37 = Solve 3" + 4y = tan(2z).

12+'-f = 0 2. 1 = + 3
Y = s ('ax)‘ L4, = sinl2x) , 9= Tan (2X) L0 = |
!
\ol‘éz = 2 (_oSz(’lX) +'ZSEI\'1(7-X) = Q.= W

VO.(\‘NHW\ ovg Puram{—e/f % Wma —l—p %‘o }\ere/

. ~ 34 'hm(zx} sinl1x)
Vo= 3 -~ X = S ox

— _LS Sin%(1x) Ax
a Cos (2X)

)

I

-1 S rec (2x) — 0 (ax) Johx
A

I

n [ sec (%)« alox)| + - sia ()

- 9 -
V, = S 99 ux = j_‘z_—l-an(pg)cof(zx)&x -—*jf&h(zx)ob(—ﬁ}{[-w[zx)

('w\wr
dp = \/"ﬁ‘,l_\/t‘gz = Co,r(?.x)[ fn }.rcczx—f—'}m?-x]+J*.fm2><]+5m(2x)(if_zé

st e—

==
o | Cancel @

R L\g C s ('2X)+ C ,S’m ('ZX) -LT OGJ'(ZK) }n I.S'GC 2x +'flm2xU




[P38) Sbe 97+ 39"+29 = 9n(e) = f
Aleshtd = A+)0er) = Y =€ Y = o X

/

Wo=9Y, -9 = e - T = -7 =W

Use variation of parametes, Qo = Vi §, +V Y, where

vV = S"%;—fo\x =

"

S e & ™ sin (e%) dx
= S X sin (%)X
= S Sin (e¥) de*

= - S (e") =V,

n
|
[ ]
o)
2
S
—~
®
[
&
Y3
ol
J
0}
X

- — WV + SVd.\A

= +Y%csn) + S*‘Pf‘é‘d% ‘

= Y —5siny = V2= e”es (¢7) '"*r'"(ex),
M‘F‘-rc/

%= e+ e g¥wsleX) + e~ ¥ (excof (e*) — £in /E’V)

s (\é = e+ e~ e sin (e")J




Problem| 24 Solve the-following cauchy euler problems. Give your solution as a real linear combination of
39| the real-value functions in the fundamental solution set.

a. 4%y’ +y=0

YR(R=1) + | = 0O (‘é=q&+§&ﬂn(></_)

YR2w 4R +| = O

2 ; woe decwed
2 : -4 3 Yy
Pofet = (R4 o T2 e
b oy = So By =0 B=2t? M, o .
- . . ¥ P LT gl
p\ (z"l) hand BR ‘!‘”S\ - C/i(zd‘-? - ZX P4 j "p"?)fMWLu..T, f
Ao ";ﬁ =0 =X a[@-f /ﬂd(x)/w.'fmﬁw Lol & o
(?“Q) + | ::a/ N — Feven oo
g ::C;X Cojwn)'f) -é—cy\‘zfl") (j}it)()—u Lo -
c. 222y +3zy’ —y=0 A T

Zﬂ(ﬂ"l)—kgﬂ-—( =g
Zﬁzkﬂ -] =0
(zR~1 )&+ 1)= O

R=tty, Re=-1 / L ' Z/;(‘)

d. o:Sy”’+2m2y”—xy’+y=0
R(R-1)(R-2) + AR(A~) —R +| =O
(R-\}[R(r-2) +3R=1] = O

= X+ Gx dnix)+ €
G- (re) =0 —" _‘
e.v;;;yﬁ’; ;g;y’—i—z;": 0 with y(1) =2 and /(1) = -3 2 ]
RE+4R+Y =0 o
R+3)= 0 90) = S;,_EE..;%‘C a3 mpa
! . g lé {l} g *-Z.C‘ -+ G T = =
% = C’(.;?') + G /;Ej.gé?{"x} et

(4
1 = 2 ! )
‘Q' - Xz + x‘a ﬂn (x)

Problem 34 Derive a formula to rewrite z*D* as a polynomial in xD. Use the result to solve z¢D4[y] = 0.
Please use my notes for formulas for z3D? and z2D?, also, use Leibniz product rule for best results.

10" () = g :(x D+ FxZD+6x3 D+ quq)lt%l

<
Co A‘H‘v\u\.e_{'j

(x0) () = (x D) [xD[x¥1]
] M

= (x p)? Lx(¢ +.><c@")] '
(xD) [x D [x9'+x*9"1]

(¢ D) [x (9'+ x 9"+ ax 3" +x°9") ]
(x D) [x % +Bx*9"+ x39 ]

it

i

i}

/ i =
% (9 +x 9"+ 6x 9"+ 3x29% + Y+ x

B ]

9 ////)
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Problem|11 [15pts] Find an integral solution for z > 0 to the Cauchy Euler problem ‘
Yo 2y +zy +9% =g Where g is a continuous function.” -
\,—‘W

. £ a
RA-)+R+9 = R*+9=0 = A =23 Ar 9=X" pl

1

WHCQ} Y = XB[ = cor (3An(x) +daen (DA (x)]  proviclls Fund. 2l* ot

—

Objecue Q:x? and  set V(/I’%,%]“W .

- 3/ and Y, = sia 3Anx))  (nde, x>0 JSo
o4 Y, cos (30 (x]) a (A (<r\° =

W= 9% -99 = slinlx) - % 6sl3nw) — sin(34a%):F snl2hax) =

fos 4w = (% = 3. Variehin o posinahr puid

Y = ¢ tos BIntd)+ Cutin(BAaic))+ G5 (24n x)f fmtf;inX)%dx PO
. C + Sin (34n) S;o.rlsxax) %) dx
3X

T:Df“‘/o\x and $:3’XLD'A

(a.) Solve ST [‘ﬂ Lo
Let T [ = W*’W\ Sw=0 = 3W-XTHr ©

3w dw _( dX

ﬂnlW\ -——“" <3
= Jolw]l= ~F +C
> = kexp (“¥)=TNl=

[\Q = C ‘kexp J
‘/V’_*‘
m'\-e%rﬂ Solvhiun is best

:C con d.o V\ere

)

W

o———

x.

‘9




Let SI[9] dc
Uma Q=C = Sl)= 3v3—x=%§
—ng_‘i - 61—3‘9
X
4 _ -G _ 3 (Y- +)
5\; x* x 2
e I j“é___.
Y-k x?
-3
&n\‘é—ﬁ('—‘- "";(——l- C,
‘h—\- EXP Cz /x)
K‘é— k+1\/\'3/"
Pvg) m=1, g=4, k=5 felve mX+px +#x =0
mA +ghtr = 7\"+q7\ £S
+ /

= (h+a)+l - A==

CX ¥) = € e st +q e—ufc;\fj

or oy ey be bedder fur opplicetria o

x @) = Aesin (t+9¢)

—

(Some guf* ol/#{/cdf' pn/chan
OF Ce A('/’Zf/\{'? )
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Now
Oﬁfwh

(Z111 5.1 springs and R.LC cn'cmts) ‘Work otit problem 33 of section 5.1

a>< + 3'&>< = é’l&e“a*c@f %

‘ xm a>x Qw«%*(m%”

(A COI (7//'('” + G 9" e

XP ( %’%Sm YA+ "/(3 (2.3¢ ‘t’/[ ZA s Y= 2B sin ‘/i') e

= ( i <m -—9\B)Sm‘~/;£* + (’ Ye —R) o U ) e

('—:‘[ ~4h - aa)m% - v(f%@

”_; O ':? /6/}'}‘“@’!8”@

T @wmm

rﬁé X(o)**O

, ;“><(;{-) = -f cos v;f + 9;,,, L/}f + (J—@j w— -

Qs b )e a*j

/aﬁ e 16/21 = ?‘/ = YA-IB=3Y



70 (Zill 5.1 springs and RLC-circuits) Work out: problem 39 of section 5.1

B) X'swix= Resvt | x@=x)=0
Keutzo = 2=siw |
= K= oeswh , X, =Se wit
Xo = heos ¥Vt +Boiad (ﬂ,, y?gw)
X ?fl —- ‘3"2@{,? 4
= X% rwy = Rert

= (._. a/*?~+ UJ E)Xp = [ o YF
X = fo oo M

7

Tl
ﬁ n(Wf) = XT(’LJ ~ averuble

() X ({#) mohin fr - bounded ar * —> 2a.
Xyl mohin is ynbounde) i K blos op a0 4 > oo,




Plzfé_)lem’ (Zill 5.1 springs and RLC-circuits) Work out problem 49 of section 5.1

L= R=23 C=o0.2s , &) =Set

Q" +2Q'+40Q = 50wk
W+ a3 +Y =0
@*l\)a**“ 3 =g =2 A=~1tid3

Th Bllows Aok,

QW) = ¢ e T Tr +oetualst

“ Os.ll\d YOU‘* C%W Wat’& aLt“
@)9 = A cat + Boat
6‘6 Q;u\,»{‘ A wu_,_q | 'M@(*zxﬁ Q{ g 0.5 | ‘ "{I}‘\ 4‘0) |

| Qu) = ce s (74) + € s (74 - =

(p%’ I;‘ my nobes we decive Ha  Aormeda for cr,%«CJEJ‘;‘(Yt+¢)

/ pagniuds o Xp = Bt 8
f(%cn(‘? whith moeximi 2e/ #Ul " P ﬁk 'Ml’j +p‘)’
— k _ 8%

= ‘\/Tn—a_ Ao

(a)m=ta, R=1 F=!
Y, = Jata)- 1) =36 = (6 =)
(bym=1, k=13, g=16

Y.=Ja-64 =+1 = [¥=0 giver

o.mp [ (77./4,(

Wefle oph’mf-z—/ha Ye [O/DO) ,-No .
( CfﬁL(‘ CJ ﬂ(cwnca —> ULe e_ndponw[‘ /



Problem| ¢ 7 Solye. the mtegral f (m + 2:2:)@ dm-—- v bv solvmg e = (:v + 2x)e‘° via the method of
: undetermmed coefﬁments . - ; ; ; :

VJP (Ax +13><

e X o~ X
‘*9?[,~— ‘99 + (3Ax + wx + C)e e




[P‘{éy Fihd gﬂﬂefﬁ/p J'd/u’il?a‘n

(a.) Y+ ‘{)'—-2‘# = X’+3x
N ra—2 =@Rea)A-) = Y = e+ qe”

(no U\l'el‘(qp)

Y, = Ax“+B8x+C .
9 Y/ -y = x?
9 =2x +@ o+ dp =AY = X43X

‘{)P” = 2A 2A + (ZAX+(‘3)* A (AXZ'I"B)(-{—C):X%#}X

x*(-2A)+ X (2A-26) + | [2A+8-3C) = x’?~3x*

_@w edl, of *
x* -2n = |
y 2A-28 = 3
1| 2A+rB-3C=0

s A =", omd —l-20=3 : ~26=A = B=-2

Then 2C A48 = ~l-q = C="72

k—ZX

e 4




PYY contraved
{6) tg” 7 ?/— A7 = X sh X = —fl-Xexd-—zLxé-x

-2X X
(d/lh = (e + (€ thu aver ﬁ»/z 1 ,ore/e«:f
so LU wure aﬂﬂ/Z//,&}l//

Mo'/fuc/ fo  ref—p Vf.

3
01 (0+1) (p+3) [¥) = O
¥=¢ o™ + C,,xc" ¥ C3><zex+ G e"‘+—gxe"x+ _C_c_gpz'x
N — Dh
Ve = e* [ AX + sz) + Ce + Dxe

‘d,.' = ex(Ax+8x')+e"(A+ZBX)—Ce’K +o(l—x)e’x

) = e (@ereper BHR)CeT T D(1-x)€

(P

g = e (@+e)x+ 8x+ A+ At +aBX) + (e

Yy = eX[ (At4B)x+ ex* + an+ 28]+ &7 + D(x-a)e”

£D(x-1-1)€”

Yo + Y, - Y = xohx = 72X
P o — ddp eshx = 3X€" + 2

ex[(mqe)x +_B_>&+2A+—ze + (24 +B)x+_ti>?+l\— AAx - 2B xz} (go.d)
se[c-cre +0 -ap)+ xe™[D-0-120] = XTC’%A{X
z

-1X 2.% ~X _
"——5\%’:("9 +Q€x+ i_g—-_ﬁg__-&_e_x,l_ei/
| 8 €



}7‘/8 Cpnﬁ;ﬂ/a/

¥

) Y’ ry’-29 = A(X*r3x) + 10X cash(x/

By super positen,
@,,%M (a.) lﬁp zx—~2x~g_ g 1ves

(917’/#9 ——R% = X%+ 3Xx

_ X e _ XxXe _ Xeé i A
@({7"”‘ (6’} lgpz“ Y ¥ * &

7 (
(9“;61 wp’— 4—%&_ _a‘y& .—:)(Cdf/lx

I/f,(/nUL VLR
\gp — a\gﬂ + [0 ‘27},2 fo  selve (¥

Xe* xe”™ xé&* . e
rge - + 1/ ~Xe - X€ _—-é’)
W ) x = Ux -3 o( T s




