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Salve the folloying 00 €g,

(t) yl"f—.ﬁ?'g
Ju o
Solln: 22 =2 dY .24
Sotn: 77 Y = ]
Cng—u,?;c%c
_ »zvcac sz'x; c®
y=e = € é:f_,,
_ix ¢
= Cé

. / - X
(e Y = 4¢& Cosx

coln Cw =Yg cws':c é; dg‘ He cos%d%
-
g-;qfe casi A%

s a'Qf@Qr@f’f,on bnj Par 13 mg{‘hadj to fiad -fhé’/'nfégfz;g’

feﬁ xcoyacd <

fudv: uUﬂfU”clu,

lof u=g "« du=cosxdx yU=gox Jduz-€ dx
fépmmsvtd?c -0 5% -pf@hxsr'«md% &)

S'm{[ar‘fg for f@wxjr‘n'xcl%

. ~
b du =€ dis duesigrdx 7 U=TONE

Then
fé’ S'f‘t‘TCd;c _e C&‘jx’—-fe cos%d?c 2)
Substrtuting (2) into) =

f(? Xostd® = € 5!(\7(_ -e CUSK fQ 6957&:176
B

ZIE“ cosnda = € (ywxf«—fosx) 4"

~ -X
j@ xCOS Ll % = Jé: e (Shx- Cm'}{)+cf’ (’3)
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e e . . o y
Verificotion =
e COS?C--:S‘J»'i ¢ T(sinx “‘CDS%)
2 dx
-~ - SRS
:ai[_ e (sinit -coasx) + € (Cos?c +5ip XK
2
- v’
=z P Cask
S e T SUPPE NI

Yy = l‘f‘(é’”xmsm dax = H(»é—)ebx(ﬁr‘nvcwcosx)

-7
= 2€ (snx-cosx)+C

. i
- Y o=-y
) )|?C * / '[_,.
Svl'n: Assume Y=2¢& ‘s a solgtion,
H’=7sem
HH:‘_’ ZQQQ"JC- -/
e 2 \ .
[:jH‘:Alh.ld :> ?‘Q/Q’%x:“‘fe/?)?c = 7\ .:.:;;'-,1. -—_-? A=+
(K -{x
( Then y=ce'vg et

U= fRcos L +845inx

3!

—

Gy CGpsat+ (svn )t Cy (CosH -8 )

Mt

(Cq +Cy YCOS 7€ 4 (G4~ €SNI
Mo

A B

's nsolution. Vb sqpisfies the given oP €

-

y'e-y

N

~Agink +BLos7%

u' - —peost-Bsink =~ (ACOSXABSINTY ~
T

v/
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( .
B Verification of a solption
Shpw thot Y is asolyti'on of the PpE . Determné
the parhcumr solubion Eorresponding to H-Hg
imtial volue grven,
(4

Bltanﬁzgg”g <D®E)
g=csiday y(Fr=o

féf’a Yy »ch.nxcos*)c
(" lﬂtcm’?(.“?(j 8

A
/cs/rrxcpfx cz:»: chs,q, ?C+/E’ /8/ /

Y = csin®x+H
B(“%Y"):O %:CS?(%(?"Q)-\"LQ 2 C=-14

Therefore y = -45ia’x +4

TN

¢ Sppacoble ODE

’ - —
@ Yl sia Tl =Ty COsl %
. °Y. ‘ . S(Tx:
- Sln g ,,ffﬁ& Ty codlc
4 SnTZ
fﬁ'ﬁf_ _ (TeosTt 4o U7 sl
H - 7;;_!:‘ % du tﬂcodiﬂ'&_d;ﬂ

lovy = S%}r e lpit

Y= U+ € =5 X0



L. feeduaf!_oﬂ + 0 56;;)6[”&/45(@ u;cofm C U= 9/75>

3.
@ xy’ = y+27°sin'cd)

’ ! l'x" . l__‘ ’%‘-'g
Sal'n S U f--_ﬂ___.;?’:i 5 XU ,,‘_U,Wxﬂ__,_.__,

=y -ty gl= U L

xy' = 4+ 2?535{:}2(2,7

5 (Jwr 2% 'Srﬁ;[_ﬁ-

xu'+ ::U‘-)“Z'I 5'951'

xu’ = 2#5@ "

de | bxdx = xHC

sy
L odus= j«/cos ¢ - | sec “w 4o
sintil Srn U/cosu ﬁan

W < tgau v a4 = sectudu

_:.L_n P B
m du = { T Tacu | tantd)
Tﬁ@ﬂ

- ian[.%)
(xrc)tand )+ 1= 0
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E . Reduction to 5t°f‘<?f'a(€>£f€ form
2
Q7. g/:(l—l;z;+£j+2) - he+yt 2
Sofl'n ute Yry @ L,/’:.- -y
2,
@'¢(2mg+2>
\b 2
w4 = u* > u' e utry
CIU du’ =7+
Q = dx Wit Y
(" |
("fz) 2y
. , -4 -1 L+ yt2
:%fﬂniw - —:-é-—'tqu (%):-—"—2—‘&0{] (iwzij’ )
T hea ,
: +
5 tan LOABLIES) = K+ C
(
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F. Exack 0fferential Form (For differontial continovs funclion y )

du"’wcifx-kj"—“dﬁ—o (1)

o «{"”“

Mcffg) N(ZY)

1
I 'D"’ . g s satiled S s exacl

————

B9 ° = ZxaY

At weni’»a! €qe,mfton

fﬂ__é? > Test for exactnéss. IF exact sofve.

(x2+ﬁgdz+2xgﬁy:o
R rf’
M o= x4 -~ L= 22
' By e Equql = Exact

N=+204 P Z’i‘. 2y

NPSCLAE 0yt s us [y %= fat e yta e hly)
:\!:-_?;-—6 S 27y = 2y +hY) TR =0 FRDTC
T hen

¥
Y =C
x + Y x +C1=C .7_,2~-+—?tlj = C

1S q soluHon
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G. Reduyction to exact {orm

A8 Test for exactness . If not use the given i teqrating

factor.
qud?c'f 8—1’(’8'9% 1‘),d‘j = F=€x+5 lﬂ((’?)’:i
= AR L
M N
1 -Y
2y =€ Not exact
2—‘:\]’ Z*Qﬂxée*9+1)
K
Xt Y
Mttip 14 both sides by ¢ :
e dx + (@ e )dy=0
@xd'x. +(1+€a)cj’g =0
g [
M N
ol -
Y =0 Exact
.@.’i =
oK
8
Mo 2U - g™ 5 2u=€ ax
K |
w=e“+hty) *
N = % 5 1ee? = htyy > hedd = yre’+c, < 5
U:C%

@x't‘ Y +e”+ cy= c’ = eﬁ- Eytﬂ(éi < s the solution

£ Yeor =1 s givén
1
Qo'i”e'-!»i =C = C=2+€

Heace
o el y=2ve

s the solulion |



H: First ovder Lingad D Ff@fﬁn{:aé Fqugtiong

(with constaat co€f Cfrei@aks)

@ 3[’-*31“5:.9‘%4-23 ycd) = <4

Step {4 = Homvgenfous solubign -
Vo .
Y+34=0 e}—e’ﬂ
M~3 Q = 2‘“3
H;?"’Cé

{
g

&

569‘92 3 Parifcu{a(’ solurcen for € X

Assvme yf) = F}Ehx»f»}ﬂfﬂﬁ%Kg

‘JF/ = - ﬁenxﬂ' Hf

y'+3y =~ € T

- I o .
“fﬁg ?C-J~ K1 —I"Bﬁe ‘P?K},%*’EKD =@ o f’c

mngef

- X

g
(~-A+3R) e T+ IKK + K IK, =0 Ty X

1 1

20+ 1 yA=Y2

Ki+ 3K, =0

T hen ML ‘
=7 +3%"°7

S{(’p 3 - Tetal solytion =

-2 -

(0 =F - &
By 3 5

e

s
9

"i..;
g

A
2 Ko="F

D,
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. 3%
@ g’+39:€’ Yol =1

Step L - HomoQenéon s solutron (gs before)

Y

~2 %

p = CC
¢ -_g’x:
gtep 2 = §octicular solution for €

_3?6

H? - R X olréody exists in Yy,

(JP = & ﬁ’:@nlgz

/ -3 w39
5? =fAe -JA%e

Sobstrbuting fato ODE =

-3

y/+3y < ¢
- -3 -3 -3
F‘eg?cﬂEH/{é x&vgﬂfé = @

gp = %2’37{

Step 52 Tolal splution

A
. -3
Y :Cegt-f%e
Yeo) =4 =2 4= C

-3 K
y :O'#‘K?e

)



y'+ 3y=10cosx Yco) = H

y'+3y=0

_37{
Bh:ce

(os before)

Step2 = Particular selvtion forr tosX
Assume Y, = AcOsLr BSin
yd =~RE9 Lt BrOS X

5'4‘39 = (oS¢

¥
(- Aginn 4 Brosk? »3(ReosH +@sin ) = 10 059K

(Bx38) com + LRL2B S0 =0
=10 =0

-A+3B=0 -7 A =36
8+3p =B +96 =10 784, A=3

T hen
g? = 3eos A+ Siqt

Step 3= Total golution =
~3%
U= Cc@ f3cosn+sinx

Yod=4 = 4= ¢c+3 = crt

Heqce 3T
'j":e I+ 3cosk 431

010
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Geagral solution for Second Ordgr Lin¢ar ODE with

cohglaat coeffriénts

- v _
@JE W ‘]’b’jl-é-f’eg =z 10¢ i ‘-jLCJ):O, g’(o)—:L

Step 4 = Homogereous solution
BN -
2 6h‘ ©
A+5A+4 =0
-1

A= 2571623 = 2»2?“‘5;8 <
-1

gh";" Crt e#lt$'~!' Cg e‘-f
Step 2 = Pacticulor solption f{or e—gx,

Assume Yp = K e'g%'
_3'7(',
'JPI =~ 3KE

‘ﬂf:’ - gKe—S"n’_

/4 -
y'+sy gy =10@ iz
gr &35 % AE L ET ~3x
K e/ ~15KE wuke =10€
oK =10 P K E-D

Then g, = ST

Step 3+ Total solution
U=Yy*dp
y = cie"qx+cze'x——5€
y' =~y S b rise

-39

Ylor=0 = 0= Cj+lp -5 = Cytly =5
yeoy =1 = 1 =40~ +1520
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(\
T CA Gy =5
ey +Cp =t
3= 9 = 43
Cragy =5 = Gp = 2
Then % g
Y = 3e +2€ -5
@ 0 15y thdr g e Y0I=0, Y0)=0
{.\ ~
Step L : Homopeneous selution
9‘}"“5’:{i+"f'j’»0
Solubion 75 bhe came ds B in @13
b 0 -
“'Jh:‘ Cd@q Ty 2 %
Step2 : Paytieular solytion for o
Assume Y, = Keﬁx (Not aoaeftwble;sucﬁ a term €xizds in Y, )
g{: % K}?CQPK e
~ -7
. Y - %€ “irze
- - - [ - X _x’
gl = -Ke " -K(€ -KE )=-aKE rrxe
Substityling Yo, 9p and 4y 0 the given differentipl
equation .
-’// "*,"’ - - -~
—2Kg “+ch/ef"ﬁ5'c}<e- % kxe Detkxe =9
\..Jj.a_--n?f—-afyv‘“{-«—f, e e k""TM\ /_?M,__“‘ frmrmairent \,~[mf_v\,9
I3 Ye Jp
(~2K+5K) +(K~8R1HK) =3
0
K =G =y K=3
bl T}\Qﬂ 2%

L‘)’Iﬂ :’37ng
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5{@% Tota) selplion ;

8 = (:J}"L()p
~ L L w
Y= Ge 156 +3xE
T o
Y(e)= 0 = 0= 160 U:i;ff{m:_,?,ﬁ, Gy =ln
-t — e o
y'=-4c € / ~Gf T+3(e ~x@ )
yitor= 0% 9=-4e ~G w3 < Y& F 3
SOl =3 ';? C"=i
Go=- 4.
Then e .
W= & -2 +3%e
@@ y' 4y Bu=bcesetisar  yod=0, 4o)= 0
51{3?31 < HO(’NOQQQ@US Q(_)(d{-[{)n “
L:f“f—{*‘tfl:j"&-.g Y=0
A‘.—Zfén?;Q.ﬂ—!é ':)?\,l:fﬂ.-l. 2&;)12:—-:2:32&
T}\em 'x ;/)2?: ~2 X (2’7C -2 _,.;sz

gh:,xe'-\u(se cwe e wge @

#

@ﬁg%(% Cos 22 L KEIALX A ﬁCO& LA i@j!nz-ﬂ.)

1

e—ax[-(p“_@%sg{ &4 i{mf:ﬁ?&‘nﬁﬁ]

ey o
Hemece »
U 7 € (G o520 4 Cp SR )

Step? - farticular solution for rX)ztCOsITFISTYL
Yo = AcCosxa Bsini
4/ = ~AginK +BCOSA
Jp n

EJI[,' = - P CosH~BSin

¢
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W

Su}ys%fiui"”{ﬁ 'jpuiﬁff and lﬂp to Fhe @5\;@(" d\‘gf:@f'@ﬂf“,‘af
Eqwatﬁon .
y‘/ Py tﬂj+ 539 = Ylase+isipx

~ RCosx -Bsiax + H(~ASnL +BCHSTD -&8(?\6059;-{‘3517\;() = Los?

R ———
—

(~A+HB+8A) Cosx + (- B-HA+EBISIN oL = CosyC
(?ﬂ»a-b;f.%? Cgsn +(I8 -4A)sinx = Qepya +T5n%K

NN
FARAT4H48 = 4
8 - 4a.s T E A=2, §=1
T hen :
\:\P = 5L

StQ,P?): Tﬂtal SDIQ{‘EOQ - g :Bh’H.‘]p

- 2T

Y= @ (CyroSe®+C35i 2%y Sng

.[JfO):O = é?fzr(\fi'i' O)_'f“O::*Lj ,:}.(_:/i =

‘ -2

Y=8  Sin2 T 500
_ T -

l:y’: Gy (-28 4%npe+¢€ 2x2 cosT®) +COSE

4oy=0-
0=y (2) 34 = ¢ =102

Thefore
.
W=-p5¢€ $n2 %+ SinK





