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MaTH 308: WEEK-IN-REVIEW 4

(2.\-2:3)

1. Solve the initial value problems

(a) %2 gcder \inear homogeneous Congbant coefficiends ¥
a

Chavacteristie poyrommat 0 07" VO = % 2 divkinct
31 2=05 (a4 @t)=0 > A7 "2, 4= Tl eal roots *
C‘lenzf‘a\ . 2+ -t
Solwhon '\6(%)= ce + Ce
Had ¢, ,C / —2t _ —t
1Yy~ d écz— (ty_._zce Ce,
wa(o) =0 = C‘,l‘\- C, ‘ 'UOL
Y (0) =-2C6,7 -
= -2C +C -G~
c,=) ¢,7 |

jcrends %
£2ocder \inear Womogeneous constant coefficien

y' =6y +9y =0, y(0)
Chor e Shc _e%nowlial X—bAt+0=0

=2, y,(O) i—l.
=> (A_B):D __é 1:_3 x(ePEQ’ké

root ¥

3t = 2%
Ganerdh | 5t 3% ly=3ce C[Q?,’-\—:’,’c?,)
Rad (’,\ )(2 |

_ =\ 2 = ~-F
Y= =2, Y0) =3¢y, = H2r6" \ > G
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(c) 'R').“do«le.r \\near V\omoﬂe"eo‘*s Constant Coepriciends =

4y +13y =0, y(0)=0, % (0)=3.

c\ﬂafOlb'kf\,&h@ _po\q n Omt.
KS v -
X-gAtB=0" 5 A= w:ﬁ:’iﬂ
2\ ke ogar
Gse,nem\ so\m'\'{Of\ A= L_}_-__ZQ) = 2T 3

’\%K’c) = ¢, 5 cos (3)+c,e sm(?*)

1,}{(4;3 2¢e 6 00 (36) — 3c@ %0 + 20,0 S\r\(3a t %Cze o3 (3¢)

Hn& C‘)CZ
= 2C :\3 = =

XL\&T): eQ:b$(n (5‘031

2. Find the initial value problems (equations and initial conditions) that have the solutions

(a) % fwo real roots *

u&' i A v _’ll.

T_

2-~1 =2
+3 t+2y =0
Iuéf q?’ q ¢ w Oé(ﬂ\)(wrz) 0

charackenshe
?o\‘nomw&
Frad vaihal condihons
& -2t / -+ -2€
'\.&Le\— re-e 3 «&u,-)— —4e 1+ 2e
NOERSEES '\&(03: —fta= -2

[
:EY;\'D: %‘[\‘3\&-\-3\3:0) '\6(0)"" 3)‘3(-‘5): - a
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(b) rook
y) = 0y o ¥ refemed
Aite. egn 7?; 435 (24)=0
1 1 %
yL gq&,f by=0 & X— 82 +\b= O
Fad inihal conditions

T » | 45 £37 4'\c
w @)= e, yEr = ket bt e

:\,a_(c\-:-\‘\’os\) Q’Q{/CO\: L\'Tg\:£D

‘ [ \
Tvp ’\3 %18'\‘\(0\8 O) \&(03 | '\3 0

m&(e): Ze‘,%os(zt) + BE%\'n(zb}

¥ Qom?\ex f'OotS
© xR
y(t):@—#&s sin(2t) i Set % =-—\+2.(,
no | (A-2)A-2)=0  ° amd 2= -1-20
«%+‘L«%+5«3=O<_—7%+&t3___0 € - z?& Iarzz =0 22'= (-1 +20)(-1-20)
= \-20+20-0°
Bnd {nihol condibons =

1-(4)=3_
2420 = ((142)2

e e o s F(n1-202
Yo = - 22 Sos(o6) - 4 & Fein(a6) - B & Bin(2)

t 6 eees(a €)

Yoy 2, Y= 246 &

= -2
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3. Verify that y;(t) = cos(Int) and y2(t) = sin(Int) are solutions of the differential equation
t2y +ty +y=0, t>0.

Do they constitute a fundamental set”

y= coslnd) La- ~sin(fnt) &
chain rulp - |
- - cos(ln €) 4 sm(\v\v)

!
“{\Z(ﬂ = -—aos(\ne)-‘,t : —E ¥ sin(lnt) =

\n £ L0 EY | & cog(ln &)
’\% (fc\Jr ché @a«-%@c\ /(X cos(lnt) 4 sin() )x }Cx ‘j
= - CO}((n £+ smg/n £) - sinLln t}Jrco)y(\nb)

=0 \/ ¥ Sd\u\\’\OV\
cos(in &)
§,()= sta(In £) c:>w, L Qr\& (a = c_o&(\v\{ﬂ \3 (t:) = —f\l@%—L\_ ,_,t.,z-’—

m(va ©) _ el “’b\.x X o5 (In©) T SWn (ln¥)

¢ ”3 (QH"’(} (a+1jc’a %\
Vént)

Y
= — %inp/ﬂ 'b)—— cos ’\'b)"\’ COSSA )C')

-0 Vv ¥ solwhon *

enta)l Set 2 |
Fundamental Sek ¢ YL—S{’\(\“%)}' sin(\n©)
Stavih®

gty = cosClng)-wosinE) —
W(b)'/\%’;\é'?, %A-l -h 7@
< (cm Qg+ sin(n b\}

Since \/\/Uﬂ#o) «éu(a:c,osC\v\ £) and méagc\_s\r\C\nt) ,?Dfm,

& 'g\méame,“—\u\ sek of soluhons.
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4. Suppose y1(t) = t~2 is a solution of the differential equation
t2y" + 5ty +4y =0, t > 0.

1)
Determine a second linearly independent solution ya(t). L> 43 t % r\& + ﬁ:‘_% =0

—pYde - B
2 A '\37— S-—-P(.ﬂdt S_Zdb —Swnt \
A e = e = e = e
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5. If the differential equation
t2y" =3ty +4y =0, t >0

has a fundamental set of solutions yi (¢) and y2(t) and W{y1, y2](2) = 8, find the value of W{y1, y2](3)

without solving the differential equation. S \'.)Ck)d‘k
LS o cons\"a'/\b’
Pod's Brmula: Wiy y )= Re &

Om& \3(’6\ (s e CDQQE\C&QV\?, o ’\é.
4} e ‘Jt‘c\'\é-(—qt(t—\\a O % stardard {‘wm*

[
v M [ = % “— ) + 4 =0
b.,&_ 3{,1&4\-4\} O 'u(\[ f\@ ';,'V}

» dt \h‘tx
V\’Wu‘ﬂ(ﬂ;ﬁeh fe - Bt

WYY, 3(R) = % Jogh =% k=)

Wiy B = € P WEp9,30 S
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6. Find a general solution of t70
48%y" + 4ty + (42 — 1)y =0
given that y = t~/2 cos(t) is one solution. W% 5—\-qn60\f6 KFOM Q%W X

l \ =0
Fiad 4, v lat (V- )
Bl §-prode TR \ red
dt &)= ¢
o= Y Sﬁ,z———— P t
L L
i
‘ j-pat
= t cos) e,/\ro&‘c
£ cos (&)
_\
— {,lzcsa((—,\ g Z,/\nk' at
2 otk (6)
_\ -
)fcos €5

\

-k lzc;os (€) Ssccl ()4t

—\ & =0QOXx
thces(tﬂ Tﬁn(t\ & (‘.] x set C

il

{
.,\|

S
£ Peag®) Sl = ksl (

"
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