MATHL 20U DIFTEENTIAL ERUATIONS ¢ MISTERM Sl Urlons .

(i) Consider -the {b“OWl\ﬂa inthal value problem (IVP).

Yy +3y et ) j(“)::"

(a) Fird the tolttion do the abeve (VP.

Sorutiont: [n this equaton PH]:rg andf)(,ﬂ:{eﬁat{br the form - 3'-+Pt‘c)jx 3(’(},

So the Mte%rmi\‘nf) {actor s /MH = exp ( f&al!c) _ 6’3%;‘

Mu{hp\‘ﬂmﬂ bottn sides ,blj fig t, Ahe  equation  becomes (eg’ttj)\ =1.
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ln'{"ecjmh‘nﬂ both sides |, we Scat e 3:; »-%w—{v C. So 5Lﬂ::: %e 4+ ce
' - . {
Wit T.C. ¢ 5(4)$D , D= —;—63-{-(:63 = C::.:"'Z,
So dne solution s .
124 -3t
5(&) = (w-v—wwn)@ t
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(.B) ls it Soluion umque,? Lf So, explain wlmj and state where the sotubion exivis.
| not explain whyy not.

SoLution: |n s digfeentiol equation ) p({) anol glt} ore conttmous for all . So,
Anare. €xists @ unigque  Solution We= (‘) () ovec all R. Tt i, dhe whtton in (a) 13

Ahe  unigque solution.

(C) Nescribe the  belowvior of- the csluton 5@{ (ound N part (a) pr la"gt’ 4.

Mﬂﬂm As  t—oo | the ©lution ﬂH] -0, nee (3"3“c dominales the solubion

ad gy b Fero.
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(2) Consider the dt{:‘ctfenﬁal equation 3'~Huj == X% . whese L a constant,
Y-+e

(a) Tor which value of k o the above Ch{‘.[}zrﬁj\’!‘?ﬁ( e quotion Seperable ¢

SoLUTON: The  differential equation 15 Seperable enly for k=0,

(lf;)) Tor 4he value Hou Found {.‘or k in Pm{ (m), {iﬁﬁl ‘e Soluton ~to ke di{@aﬁ?ﬁf“‘]ﬂ‘
equcrﬁon-

SoruTion: (d‘ - X -e* = (tj—fe‘j)dlkj = (x~e *)dx
Y-+e?
Lintegrating - bothn sidet | we get %f_ ted = % ce ¥4 ey
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trat rg,ig‘+1ev = x'4 e C.

(c) SP@“‘% dne soWbion et sohspies the inital condition ﬂ(o) ==

SolumioN:  With  ylo) =4 | e hane  {42e = 0% 24 C So = e-1.

So fue Spectprc soton 1 =T
]zju e = ¥+ 2et +2e -1




(30) Without slving Aue problem , gve The longest waerveh 1n whith e polution of- fhe.
VP &5 cerkoin to exut

'LLt‘"%){j\‘{’lﬁ == D ) 3(1)::4.

=0 ) S (#]= .
A+-6) 3 P {(t 63

PUN (1 lontimous everupkere €icept 470 cwrl L= 6. Initial condition ¢ at t=d, 5o o

SOUTION . Rewrite the  dif ferentiol Lquation oS lo‘*i’

theorem in class ﬂuamvﬁrees the existente of o unigue. Solution  ©6 (05).
(2b) Determine whether the (oltowing dl{-[crenh'c«l equation T exact . \f W exact | Find the

Solution.
(2x+3) + (QTQ)tj‘ = 0.

SourioN: Here M) = Lxt e Nlxy) = 2y-2

% M:}:’L’o ondl ‘\)x ) ) fhence | Mij -::’T}\Jx . % He DE I exact,
e (nt@\rjm{*@ M with cespect to X wikile lno\d.imj 3 corstorrt , we ‘j‘ek l(?(x‘tj)g xl_{gx_;\,,(,ﬁ)
. bw.Hermhaﬁng AP with respect to 94, we gek Lf’j = h‘hj) =N —-:;l«j -2, %% we

rust hove Whj)w lnj 2, so h(lj)»—-Lj’L -1y

e So W(xlj\ = 48 ’ﬂj - Qlj ond the sotution 11 dephned implicithy as Wix=c.

(SC) Deferming whether e {a([ommg diﬁ.erenhai equedion 75 exect . | £t s exact , find

lution .

the. soluti 1y - by “
A br-ty

where & andl € are aebltrary constants  andl b it o noner conthont .

SOLUTION - ‘r'-th(bx-—Cj) =~ (ax-by) , @ (ar ~by) + (bx—cwy' =0
So Mg =ax-by ond MOyl = ba-cy , Fhen ij:::wb and Ny = b. Swce

b0 }M3$L3X~) heae the DE & aor eract.

e D



(1) Frnd the genert Soltiton o the pllowing digferential equations.
() 4"-+5Yy'-+ly=0
(b) Ly'—Ly' +y =0
(c) 3"%{5‘44?3 =D
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(a) The ¢ irh ‘on of DE
herocterishc equation of DE g (24 Sr4U =0. So\ving this equation,

we have w -l = "
el and =1 So Wl = e and yute)=e

© 5({:}?: Cy Q‘ut“i’c')_e“t

(B) The chorotkertiic ecluaf\m of DE if Qe =Y =0, SolvMa Ak ec\ua\"m

we  have ﬁ';f“q_f:%' S W({)mei ancl ﬁ"““ﬂsité%'

Ly vy
= 1Y) = e +Cyte? (

(¢) The draracteristic equation of DE 1 r2 _hye41? =0, &mm i {iclua{‘iom,

we have = 2t ond €= 200 S 5416%005 S od \jiﬁe’gfghgt'
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(60() Tind e Sene,ml golution for e Followirg ol\‘fferenﬁo«( equ@ﬁon.

Y- 5\3‘169 = Qe 4t

SoLuTioN s et ws st find Ahe solution 4o homaﬁznous equation ':)“““"S\j‘-’i“f?j =0,

The  charabterishic equmh\an of tht DY it (- G5epb =0, ¢ rq=2 and 2= 3. So
_ a ot

\jq (H = R ool S,J_L‘t)::e .

= 25Aet-55 A +b A =2

o opet
5 A=y

o By by = €7 = V=Ae®
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(5[9) Tingdl the solution ][}r o {bliowing [\{P
Y-Sy -ty = 2" ylod=t and y'(o)=5.

SOLUTION: Lok s st Solve the. homogerous equotion b‘* -—ng‘wh‘j*-ﬁ-0~ The  ehec-equ.

ut -t

st 3r-l=0 . So Gl and ra=-l. S0 Y=l and go = €

= y'-3y' .wq(j:r_:z.e“t_ = Yo Ate™ Sy o (Aayst) et
Sy (haata-tba)e

= (IpAk+8A) et — 3 Luat 1A - U Akt = 2 1E

_ U nolt oy e L _ 2 et
o (8A-3N) =20 > A= = Yp=Zte.
T‘AQ Sex\em\ soluhion |3 (j: ¢ e LI{""{ Cl{z.“t + _’%{_eub.

Shce 3(0):-:(, 1= G402 40 Hrat is c,-{q:d. (%)
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Siace 5L+\m derve *-Ca,@{”F%?LH“Fi’te%n ard 910) =5, we have

5[ (O) = 5= LlC\-» Cq 4 % y 5o L( - Cy = j’g ‘ (**)

Gu (%) and GO | ¢ = 2f _ =3
J VO E gy A Cem 25 N
S e wlution of DE I lj: 1% g (,_,g,,)_ e” .,.4. 1 te Lt

( b) Given that Y W= 15 a solhon (or Ahe o\tﬂtmenﬁa{ equation
{1!{)“ wl,;{qjl —+ 65 =0

q(or‘ -5 0. TFind Ahe %@A@mk solution .

80LWT!ONW: (e shall uie ke roethod of 1 reduction ef ocder”.

ljl(k\ -Vt = 31 Y 24V -ml)ljz M kY I VR Ae AV

— (42v -+ Yby' 4 2v)
Put Yo W e DE to 3(@,{:;
PRt e lby! +2v) - HE. (Lty'4+2tkv) 4 btV =0

S gyt (b)Y + (24— Prt6E )y =0
L,a/-““-"““’
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