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Case ‘A
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Io) =-°¢ - Cr=5 1

\
TiMame WD s
- ur vy =0

(r= -2y r~-2)

N~ =2 = Rq/feﬂa{@/ = ‘j.: C,\t ;) Y, l::ehé

B\\ >~ 23\ x 24 =0
52 v2 =0

r- = "b";'/zl_q,gc

—

=)
24
/\":-Z“;/'-I-g B =) /\:”Z’ﬁf—'q _-;-)f\:“lt\/ Y */_{
2 2 2
M= -2x 21 ==V + ) A=00 o=
2
¢ . -t
Y- Coslst) == Cos0)
g = 87é Sin (ed) ) Ya- e-t Sin (1)
3\\ kq‘jzo
rrg =0 =>rr=J7q9 = =g xIT =y M= BT

"= 21 =>7KL50 , 52
9, - e?é Coslens &) =) I = Cos(3€)
Y- € oinCeHt) 2= Sia(3¢)

STUDENTS-HUB.com Uploaded By: Jibreel Borna



:_E___IP }:'AC/ He jenefal So/ullbm o)p e Fo//ou.);‘g

/

(L) VP . ;f)rb’g%/—;-é; =0 o/ 2,3//0):3

>
2. N
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Exp Cons/dler the VP : at(.,-rp/é)a’-f?(t)é{ =00 4({,):0*
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Sup/mSQ. g’ ancl Y , ore solubioms F:Y he DE :
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2exs  siwce 3‘ sol. 2270 Since Y sel.
z

G (0) 4 €, Jo) =8 2 Y VA sal.

—
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.If the DE s 5u/)/ar;l€a, b, fvo JC7s @
;(fO) = c\jo a.na/ ;/({'0) = Uo then we Can
F/'nc/ e COﬂI/Q“A C, anc] Ce n the 3enequ

Solull‘on‘.
)= ¢ §(H) 4 B
é{’['{:) - C, g"(t—) + Ca g’(’b)

3(&0) — & Cy ({~o) + Cz (‘Ea) - jo} )

J (to) ; \5 (b)) + &2 3’(&) = -

We use Cmme/, Rule Jo solve @ and @ for < and G
i Ylee)| &J’M aselas K 5 aate & o3 2kt

g 900 - H(6) Y

—_— %
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| U"Ho) b, o)
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Def J:f J Mcl Y are scblulmw, lo Hhe OE

e

e

".//;/ ) P({)} e g(t)d =20 \"."‘"@;)

N

then /—Ae \JJVowsK\aM of J ancj dy s Acfnu! l:a_

W V=l
(B\ ; \dq,)( ) =iy () 31('6) te L.
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- 34)9,@) - 4,09
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Ff WY, 9) (ko) #0' , 47 € T -
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ove well- define
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D:Ef- yl / 31 s, (jn are L:‘ncar/) Dcpenc[en* ;F 3

¢, €y, i, Cn  nol oll zems ¢
Y 4 G A+ Sy =
0 J,,9,,,d, ore L»’neax‘lj Independent if
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C\: C'L mNen = Cin = 0O
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Thaf Is*
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Th32y ( Fondementad Set of Solobion)
Assome. ancl g e solubions for the DE :
(i +/)(f); ;(t);-o VN i N
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|
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{
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Th (/)be,{; ﬁew’ew‘)
Hssume (y ancjg are Solu/)dns ;C»’ Hie DE

/
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4 Y

\Q(g/g) (t)= C e where ¢ is
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-
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—
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So\\)\\nj lr’near Non hOW?OjeV!OUS DES/ O'FOfO(C"Z

We. w:'// /ea/n }u/o mCMﬁd’; l~0 solve. ‘z.nd (chje/ ’MW
nonhomoﬂemou,e DE’s

) (SCC/-/bn 3-5)2 The Method o[ UnJclc/mn‘neal Coeffn‘cfcn*s

@ (stcﬁlon 3. 6) ))\Q \fo.r\cul'\on 0( Pa/fawml{/ He,ﬂmcj
" More Genmerad Y+ pre)y+ 30t)y= 9t

—ﬁf,\ LB__?_} ﬁe- HCH'\OG! 0/’ Undlclefm;hec/ (OQ ﬂﬁ\‘c\'en{‘s

U)e_. Use- Huf m@/’l'od! 5¢’\lﬂ ncj Y‘cfe,/ h‘near nonkomajmous
DE5 of the for <

(ef by vy =g o
w here ﬁ(f) B) PSS =

one o f He fo’ou)'cj p—mCLmV\S

YD €Xp0nemf|a.l ar\J ’ a,b,C ConSr’-aM’l‘
[2) Pol nomia

E Sw\ or (es

[‘;(2) mulhple or addlAan of M O O

0 ﬂ Gonctonize e, WS -
RemarK : ln SECtllon 3.6 we use. The Vo;nblﬂon O€

P%w&l‘e/ I"f(’.ﬂlocj lo Solve 2"01 orc[e/ )mcau/
onhamogwous DE; of the_ ﬁcf""\

O‘“L +pf{’) + 9(t)Yy = (‘f')
where A(t) IS ol—hge/ H\an(jm D/D

ancl p(t) , ?(t} ose 'Funcw(\om',

E——— — ————————————————
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G)uesllfmf How clo we. uvse lhe l"/e,LA J [Uncﬁele/mmed

Coeflicienls Jo solve Hie DE ()%
E\’iﬁ-bj +Cj jﬁ':)
Answer /he gen. sol. of O s

gl = 3,#) st \ ere

%(f’) : \S Hwe_ homogwws SO‘UL\CJV\ O)o;ﬂmecl by
SO\WJ )Lhe corfejponcpzrg homagcnots DE of O
stefs to Solve O~ -+ bj - Cc‘j ) USM CA E%
@_‘ﬁk “ ho omog. Solvbion J j
@ﬁp pwtcwr‘%\bmar .\-b)’—\-Q =
@ B9 = In » 9o Fiwd N ond Yo

F\‘V\C‘ 3\ MCJ qu_

‘y(f ST e R
e e s I

(zt); 'S H')C. Par}zcular SolUllor\ LJ)'HC)'\ C{CPGKJJ
yp on the form of g(t) .

rt rt
M 1f git)y=ce H'!en we. let (7(1&) pe

Then subsh fule (y jﬂ ,j % @ fo find A

n N~
[2) Tf jff): Chlt & C”_‘t st ot (o then we
let SSE)T=Eh {:n*fzq -(:n-’-\' + At + Po

l’\en Su)os,l./uk jp ’df’ in (1) Yo pmcj He
COVI;;GI)}'J Hn,ﬂrn/\ ) ﬂllﬂo
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[2) 1F 9lt) = sinrt or
ﬁ/f): Co (S Yt or

dp () = A sinrt + /;)—,_ cosrt
ﬁoen gu};,{/l%uk yP/ y/;/jpf Wa @ t+ O p"r\C’ AI, ﬁz

;Remﬁfk @ I/;C [ofm O{ H’IC /)af)'l\CU)aA/ SO‘U"\‘OY\ 3 {'é)
must be 1n C[e/)enclw“l* of the f@rm of F

the komc)?wouﬁ So)uL\'on L‘jh('b) = C, :j‘('i')-\—cqu}‘t)
& Iﬁ (jf) 'S Pa'{#' OF ,jh 'Hr\e,vt we mu,;t"{)b

< 3 A
iﬁf \Bj +t or t or 'I: 09 olepenAtlj on

the case .

E//xp Solve the Fo\low\‘vé‘ DE/s :

/ e Y ¢

/._- 5 6 = 3 = non hom. =) we can
Beeey 5 0 e
gon- sol- J(t) = J(£) + Jp¥)
o ] Y e e selve 9/- ‘55(+ 69 =0

N
o o e
; S r-2 =6
;%A{H: ¢, J, (%) ‘*C"\A.LH') = =i =3 }
? 2k 3t 3 2
Wf):e_ , jz (t)= e

L el sl B =
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RO v

ap = oy Ct{t_
| iy aP - gpdt
Su l?ﬁlzl L/A: BP / j’o / JF i Hhe non %Omogemoux DE
e C\‘V\Cb o b 5 y ¢

é'o -QJP+63(’:3€

q¢ t
6p & 5[ e )16 (Pe Jo5e
l6R — O 6A =

3

I ChH =R =) )9:_;-_.
> jpff):%e

jew Sel. =N th) A jp(‘U

= C YAl d o

¢ t t
= < ?é' X C'L?é + -::: 2_
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=G () r G 9, %)+ Jp (X)

L iea Tl
.g” = 3A & + 9Ax &’ + 3A¢ Sdbs}l%”/‘ «jf/ Jp /(jf f
| 4 - 6A éx 4 Qﬂxg_x In }he non)wrn@uwous pE
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3X X X 32X
6A e &+ ‘Mxéx 5(3F’Xe +He)+6(xﬂe) |0 &

—— e ety

A 5 =0 0A _ 158 4+ 6A =0
3X |
Hence, y,, (X)= /0X€e  and He gen Sol. becomes
2 X 3X 32X

y(X): B A e e (O G

Gl e g S YR

gen- sol-  Y(x) = 9, )+ 3o

= oGl :j\(x) +Cv.‘j,b0><) - :j‘) (X)

2 X 33X
e Oy P G T(ENEe 39()()

ch(X) = AX + BY +C (:jn/
S 2k X o 3
/I
o -=-2R st
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SRy Ry
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Hemce, (j (X Ax +BX 4 C
i +5X+‘q

ouqal e gen s0). y(x) 2X 3X 2

C\C-l-cze +3X+5X+q

Exp FHGJ He pcuml\cu oy~ soluLucm of the é//ow;
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SO S (2
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we Can QPP'j 35

/L/'/jll UJC[d’(j(X):: *#—65—‘0
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-3 X - 3X X
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p - |0
EXP Finel ﬁp Don/ll E—valua.(e Coe,p [\‘c\‘en{“s -

@O{/ S Sin X

g D frg =6 =5y s i SSENES
A X e bl
d(X)“ e Cor MY = oY

5 1 e e. Sin Mx Sy X
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= Cy (esx ¥ Cq SN X

HP(X) = (A SlﬂX o€ 55 (OSX)X /
= AxSnx + RBX C(osx

@0\’- Fede = 5 X Sin'X
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J(X) "= P —d-=0O
L e > (X)=¢ Y (xX)+,Y KX
QY‘—\)(Y"H) =0 y)’\ 'y' Zgj;
A )"2":_—-\ 7 :C,é_\.cze_
Ax)=€ , Jo=e
X
 (x)= (Ax°4BY+C) EX Rx ) —
@ 517 e
- Z
Jh()():) =
r¢=0
Y —C > J (X)= y (X )= TR
y,,‘(x): C\D\(X) -\»C.-,_“jq_()()
= C X(C- X
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SO L VAU 1 AT

- —

Note vaf we. Ccan solve é_{?@ as @nllowS:
Z ; 5 ;

933)( —) é:x—F‘z
R gens sol B Jl)z XL GX 4 € sy
- We can )Cncl R,B,C i# | f
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ﬂ_ Assume )// am&’ X;_ are solul)'on ;[:3/ Fhe
i nonhomage,nous DEﬁ//

Py 3y =g |—a
ﬂ;/l )'; — Yz (S 50’0 L\\C.')y\ ';;)f H;e
)’IOWIOj%OU} DE Z - e
ﬁ"L +}9/1‘)§‘1 s ?(f/a"l o (=
N i
Fuf%cu/more, S-F Y m«.c’ \51 -Fofw\ Fuv\c-,'emeo\,ﬁ.j Sef

olc Solu“\\CMS 'sz Hhe )’mmogemou} DE &), thes
3 CO”SJ('MQ‘S C\ OI\CJ Co 5%

yI"’ Y"—— — Q\U|+Cz\d7_
ﬁ‘_’_‘? Swee Y, ov\cJ Y'L 56‘0\\\\0»\5 7(;( @ __.._j

7

/
e D, /y, 20 ) = 9 (€)  Saaany
W orP e raw Y, =3 3
=3 = y /
(v, v ) + P Y- Y) + 200 (Y-1a) =0

ms, Y, ..Y?_ 1S So’U‘*\.On Fc( DN

RgmarJQ @j:f\ Y, and Yo SaI'JL\'CMS Fo( O then
. cy - cY, is soluhon for 3D

“The second part of the preof follows *r"vx‘afﬁ =
since if Y, and Y, are indep. = I G adte

st the lhmewr C.em)o:‘na“cm 'S saluhyon SO
C1J Y, s Sd. for @ but Y -Yo is
solubion for @ = Y, =Y, = &y ¥y

bj Pr;nCl‘plf. ,"F SUW@S&;O‘V\ 'T}\w{w |
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[3'6] VaffJibm 0[ ﬁ;/amelle/, Hg/%,%/ W

RCCGUZ/ Hzafdwe, Can ﬁnc{ Me Parl)‘cu[a/ Sd’ul\bm
UF({') fO( 1" OY‘JC’/ h‘r)ear LOM??@"IOUS DE:

W‘f ?/Z‘éi = 8(-&)}% US""Q—

@ the meHwJ OF‘Uncﬂe[a/m:heci Coepﬁ‘c\‘e‘,\lj (3.5)
when p(t) ond GG /SarE constants and g(4) is
5l‘ﬂ/C05/Pob./up

rg vhe methed of \faf\b.l'bn of Wme}&/ﬁ Lhen
)P({'/ andl g(f} oxe other than constants  ancl 9(‘6)

s other than sin/cos/ poly- /exp

>

7}1-3.6./. Assome P(f)/ ?h’-},é[‘é) are CowaL. FwC\L\‘ons O
an Open :‘n}e/ \/cJ = .,4,,/ the non‘hom@enous DE x-.

3F g and f form fondemertel sclokions for the

> coffejpmv I'nj hcmogenous DE .

(t) 1 (L)Y =0
e é‘t-‘—?;‘heo%t%e Faﬁzl'cu[a/ So/t)}ﬁ'on jp('é)

s given b
(£)=V &) Y(t)+ LT ()
Jhere JP | j‘ r z J’L
v(t)= — [ARSE i and viy= |[ALIWdE
\AJ(H,,U,,)("[;) ) L«J(a“'d,)({-)

. Fu/}%e/mofe, Fhe gen. Sal. oF Phe non}iomcDjmoo; DE %
5 9\ven by

) = G (t) + Fplt)
= Q9 () + Y10 I TR
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2.X [Io 5)
e
X

7-X D06

é/:_/\_f{;? Solve the DE : J//_— 7}/4- T

> — nonkomogencu;
L e 300= L&Y
-Yr 4+ =0 36
Q’»z)(r‘—'z) =0 5% 2x
Bt 2 i => H\(x):e : UQ(X):)(Q,
J(x) = P00 e )
A (3
== p Gy e
<7 (x2= V(x):j(x) + V(X)) Y, (x)
' 2X A v X
U{yuym)()f): S Xzi ax ]S EXC +gx— e)(: c
}ze 2Xe 4 e |
X ik
U,(x):_[«yzg" — |- XE l(._.e_cj)( = ey =R 4+ Ky
e &5 e)
V—L(X>“ __g—-__dx & XS de - [ ST lny SuEs
y j ol X

00 = YIOYK) TRl B00
=(~x + K\) & + (nx + Ko )X €

.(76'10 30' ;(X) = ‘yh (X) + ‘yf (X)

ZX 2X 2X 2X
=G G Xe +(-—X+K\)e -\-(/nx+}<zxe

d)=c _

Ty 590 >y 5 N
di=ceske-! = d e ¢ dzxe P
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Exp Fincl D (¥ hr e DE

f}/_gfa_ _,.3} =2 '[:V sy
e - nOh})OMO9enO!J
() 2D t g -3t3 13Y=0 3.6 -
g(t)=12¢t
Evley DE —wuni Pa o 3 ael - RE5
o (<-)r +B8=0
ablellie tcloe
()"-3)({'—\) =0 3
(a3, e )RS

;’/f);c.y/f) ity o4
—C\f +C1t
3

.w(tft)w—_-./ 3 *‘/.—: o3t =_at
3t l
.gPH.) = V{f)j(f)fv {')H 1)
Jamg—cjé- 2, rt(l?-'g.)o['[- :féclf:éf+k|

— .[:3

U, (¢)- (9 - [£(28) s -

A _2 ¢’
() = B Y(E) + Ve ($) Y 1) 0= (a6 860) £
3 3 SV‘DSJ-ILJ“ 3‘9,39/3/
_(6"6 +K)t -\-( Zf'\'k‘!.)t' above = P=R==o

@- e
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é'f/SOIVG_ the DE ! 5L//+y,:}-an{:

" nOﬂ})OMDﬂW
"9)\{%) —) [ +;“:O ‘3(6):#&”{-
fz—tl =0 S
e =20 DY(t)=cest , Jft)=sit

Az 0. M= '

d (= aY(t) + G Y. (1)

OB oo (3 MM s < e L4 B

. W(eost, sint ey | 8 / Pt

/,5,;4{ Cos t
V) =N rgzg’dt = ‘_]j/'nfM cle:_J S/'nzta/{'
J W x ) Cost
== e Co;i‘ah‘ :J(Cog‘f-SEC{-)alf
) (Cest

- sinl — In)Sc'ch i }'a"t) + K

< \J—LH'): r%g’df: F_C_?St\','a”ta'{' :jSI‘ni‘J‘f:-(oSf-\. Ka
y J

. 7,» () = V()Y () N 18) T, (1)

= (S/hf— )n/Secf‘+ J-am+/+]<9(osf +(-(osf+k,_) SIh
= ("’ In lSCC"‘ = \'O'"H = K\) (ost & Ka Syv Y
. 9en. sol.  J12) = I, (+) + Hp¥) -
- C\j\‘\-C'LU),L"\‘ V\\d\"\" \/7.\11 ;:C\+K‘
Cl‘l: Cz 4 Ko

;l(t): Cc(o)'t"l‘Cz.Sl‘nt +(-/n/5€c{'++an+}+}(')c05[-.\_ kz.S\‘n‘{_‘
:.c’, (osf+alz Sint _ cost ln)Sech. H“H
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So't/e Vhe DEs.

[4) X;/+ Xd‘ff—g = x hx x>0
3 X?)//~ Bg/-ﬁf;_’—‘ X', x>o

@ Tf dJ ()= et s So/U//bn 74',/ He DE

z 2t

TTESREIETTE e
Findl Ip ()
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