s He who seeks for methods without having a definite problem in mind
seeks for the most part in vain — D. HILBERT

9.1 JfHert (Introduction )

el X1 e 39 T o 12 5 W g =l bl oft, TR
Teh TIdsl =R o Hel fhdl Wl f k1 Tashorst ohd i
foran ST @ ererfq el o f 1 wftnfia wid o g
x o fIU, f(x) %9 9@ fran S 21 gEeR stfafiem
GHTehel U o STEAE H A i i off, fob Afx TRt
e f ol Sdhersl Lbcddg%?ﬁ Lw—ifa?ﬁsrraﬁa‘m
WUl 39! T ®9 § Goeg R 1 gk B

forel f2q gU oM g oF foQ oM f 9 HifSY @i
ST P e et

%=g(x) SRy =f(x) (D) Han;si;_’;’;r;;a)re

AT (1) o &Y ATl THIH i 3Tt FHIHT
T €| ST ATk g o | < S|

el TN 1 SYAN qEA ®9 § wifdehl, WA fomE, ste famm, wee
T, afer, sreferren anfe fafam & o fopen <Tan 21 ord: weft ety S
SN o foAU Sferhel THIHTON o T AT I AT AALIRT o1 39 A H,
T STThe THIRI i FS SMURd Hheq13ll, TTehdl FHHI0 o ATTH Td fafere
T, A THIHIU 1 9101, Yo ife Td Yorg =1d o STdehel THHI0 il 8 HA
o1 Fo fafeml ok fafa= & § eraehel il & o STAM o IR | 31eqe S|
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9.2 MUNYA Hehed-Td (Basic Concepts)
T Ted § B Frfafed R o geteon 9 afifad @

x>=3x+3=0 . (1)
sinx +cosx=0 .. (2)
x+y=7 ...(3
ezt fefafad T | faear o=
dy
“+vy=0
xdx Y

(@)
B9 U 7 fob iRl (1), (2) o (3) W ohael Tods S3teren sniEd = (Th
I AR SNTHel & S foh SHiRTor (4) § =R o TIe-EY s = (x) o W S
=R (y) 1 Ehers o IMHA B 56 TR 1 THIHLOT feshel THIHI0 el
T Teh T Getenor, ooy Tds =) (W) oF |rue enfsd =R o Sfaehals
ftaferd @i, sTaehel Gl HEar 2l
Teh THT STaehel eI, 5w sheiet Ueh Tods =% o 9198, 3T =X o efaehaors!
gftaferd =i, S saehel TR Feard Bl Seuddl
2dx2+ dx =0 ... (5)
T G FHT FHH
a0 ot stawe gl B B F T 9 sifire Tds =1 o 9y steherst
IMTHA B4 ¥, 39 YR o STdehel GHIHRW HARTF Tashel THIH FHead ol Ak 38
TR T EH 3T 3TY i holcl MM Tashel THIHIUN ob T3 dh difdd @i 399
AN BH W 3Tehel HIRLl o ol STaehel G0 35 1 B STIRT |

1. BH koSl oh fou fefafad Hendl o SYFT w1 aiiFdr <1

dy ,d’y_ ,dy_
& e Ve
2. 359 i Al STehersii o AU, g s ¥ (dashes) i 5= eId o &9
ﬁw*{dla@ulqdwmmnﬁﬁﬁaﬁwd—nya?mmw
y, 1 ST S| &
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9.2.1 37akcT GHIHIUT &t HIE (Order of a differential equation)

fordt sTael THIRIUT i hife 3T Aaehdl THIHI0 § GiHfed Tads =R oF 9r9ey mfsd
=T F I=AdH HIfE o aFS H FHife g1 aRefed gt 2l

frafafea sTaewa el W fa=m wifeu:

dy

a’x_e ... (6)
2
Yy

?+y=0 o (D

3
d3y d?y
W-l— X2 (W =0 ...(8)

THET (6), (7) TH (8) H wHT: Yo, fgdia wd qofia whife o I=uaq stasherst
Iufterd ¥ sofere 59 wefiertol &1 hife A9 1, 2 T 3 2

9.2.2 AT THIHIUT @t uid (Degree of a differential equation)

fordll staeshel GO 1 ST 1 AL FE % fau ged fag ue © 6 ow e
HHIRT, STEharst y, y”7, y” SIS | 9gUs FHIR0 g =ifen| fr=fafeaa e
R fgaR Hifea;:

d3y dzy ’ dy

—dxs'”(_dxz a0 - ©)
(d_y)2+d_y_sin2y:0 10
dx dx - (10)
dy . dy)

—+sin| — =0

dx (dx .. (1)

&0 Uferd hed € fop @eiehor (9) v, y/TE ' H SgUs G €1 T (10)
y o SgIR qHR B (FEf 9 y W 9gus e ¥) TH YR ok 3Tdehel GHIhION
o 1 qRT fohen S Wehdr 81 W SR (11) Y H 9gus SHishor e ® SR
TH TN o 3Taehel HHIHOT 1 ST ol IR &l fohan S gehen 2|
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I Ueh bl THIHTU STTehorsll 1 TgUS HHIHLU € df SH STaehel GHIHT 1
o1 9 BHAN 00 B 39 STkl G § Sufterd STaan e o aehers S SeddH
EISNGEIRCA D

SR IR o Hed § wH Ufed T Eehd @ TR SRl (6), (7), (8) TE
(9) 5 ¥ o 1 A 1 €, WHISLOT (10) 1 WG 2 § S« foh Sraehel WHieHOr (11)
EARCICRCIES el
| fomrott| forht steeper Tt 1 @i wd W (A uRefud @) sHen
YTeHsh qUTish i B
a1 frefafad sewa giieet § 9 Yoiw o1 Fife 1@ o (3 gt )
RISECAISLES

dy d’y

: dyY dy
i) ——cosx=0 i) xy—+x|— | —-y—=0
@ dx W » dx* (dx j R dx

(i) y"+y>+e’ =0
&l
) wwﬁwﬁmmﬁwgélmmm

1%|2r3y’ﬁa§cra1qﬁw%®'% 1 SAferehad =Tl 1 8, SEfTT 39 stashal
Eicau o I A A
2
(i) 39 3TThel GHIRIO | UL Sad hife STaehers %% | 3EfeTT 39T Hife
X

2 2
2%|wgaqaamww% @%ﬁwﬁw%ﬁ%ﬁﬁw
i 1 8, SHAT 39 Adehel THIRT R A 1 7

(i) TH STEhe I W SURed Ieead e Sehers y” B THIAT SHRT Hife 3 T
TH THISHI 1 R UE STashersl o Sgue el ¢ SHie SEeht S uRwiitd el 2|

| wommaett 9.1 |
1 ¥ 10 9% o Y91 | Yk Tdehcl THIHIO &1 hife Td urq (Ffg gienfoq &) a
it

dy ., ds\ . d’s
1. —+sin(y")=0 2. y+5y=0 3. | — | +3s—=0
2 TS0 vy (dt) dr®
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2V 2
4. d_i’ +cos dy =0 5. d—fzcos3x+sin3x
dx dx dx
6. O+ P+ +y =0 7.y 4274y =0
8. YV+y=e 9. v+ () +2y=0 10. y"+2y +siny=0
11. 3T9&hd HEHT
2y (dy Y d
—Z 2 psinl 2 4120 ® @ B
dx dx dx
(A) 3 (B) 2 ©) 1 (D) ftefod =&t =

2
12. faehdl FHIHIU 2x2%—3?+y=0 I Hife B2
X X

(A) 2 (B) 1 (C) 0 (D) uRwfed =& &

9.3. 3TaeheT HWUIGHIUT hl SHMUeh Td Taf¥Te & (General and Particular
Solutions of a Differential Equation)
el wmeneti & go4 Frefafad YR o Sl i gl fma 2
X+1=0 (D)
sin>x —cosx=0 .. (2)
TN (1) q91 (2) 1 Bl Uk UE arkdfesh e iy gen © S KU gy
HIH] 1 G il © Al S 3@ W whi Gl § O xoh WM W
yfcreenfuq ¥ fean S @ qf <@t et SN St e Sud H e S )
3T 3TThel HIH %w:o .. (3
W foer & 2
worm < GHIRLN o faadia 39 sfashel GHIHROT 1 Tl Uk A e ¢ ® S 39
GUIHTT H T FHOM AU 9 T8 el ¢ i Tk THH | T y (37 =)
o T W Hiqeeniid Y 5 S ® A W uey S < uay aer g W
TH y = (x) TR THHI HT §A O (AR k) hedrd | Frefefaa
e R o= wifs

y=0 (x) =asin (x + b) o (@)
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&l a,be R. I 20 Hod 3R 39 sTadmarsi &l GHie (3) § yfaeenfua &
feo U 9T U SR AT ue 9UeR 81 S 21 SHAT 9% e g THIe (3)
F1 B

mﬁﬁqﬁaaﬁ?bﬁ@ﬁmma=2®bzgéﬁqaﬁ%aﬁ%ﬁ
frefafad wom < 26 B

y = 0,(x) = 2sin x+§ G
I 39 o 3R 3Tk Sfashersl i THw (3) § faeenfud ¢ fEan sme @t g
T 9E ST T 9e ER @ S 21 sEie ¢, off iR (3) w1 T wd 2
W 0 § & WS IR (V=) g, b Gftmfad & qen 9 wer KU gy e
T H AF T hEAM &1 ek Fer o, H B Wos S wimfaq T&
2 ifer Trell o e b o fafire o Sufterd & SR SHfely S6eh! STashel THIHTOT
fafere gt el S 21
T B, e Wy ST Suftd @ STaehel THieUl Sl AU Bl hedldl |
T T, S ws Rl | o @ e e gl ° Wes ol i fafire a3 W
W T, Teehel FHIeRol o1 fafime gt e 2

d’y d
SETETUT 2 WA HT R B y = oY, SFaH FHHEDT 3+ 6y =0

dx”  dx
T & T
Tl TS g3 Wer y= o> 21 THoR T el W1 x o WIeT el i W eH WK
FW T
E=3e*3x (1)
37 GOl (1) T x ok WU TA: Tdeheld % W 8 @d ¢ T

2

d_zzge—bc

dx
d*y d ‘ .
Ef,d—zaﬁtywm,ﬁqmaawwwﬁgﬁwﬁawqtmmqﬁ%ﬁ

A T =9 ¥+ (3¢ ) — 6.eF =9 eI 9 =0 =<E &
EHEQWEWWW@WWWWWW%I

2022-23



kel HIRT 401

IEENUT 3 GAfUd HIfST fF ®eH y = a cos x + b sin x, 99 ¢, b € R, 3@
2

e Y ¢ y=0F 7 R

dx’

Tl T gen e ©

y=acos x+ b sinx .. (1)
iRl (1) o ST 9&l 1 x, O WO I AR FH W EH @A o
&y i +b
—=-—asin x COS X
dx
dzy .
W =—acos x — bsin x

2
%@ywmmgwwwﬁmmw“mm%
X

6ﬂ'éﬁ'‘1&1=(—acosx—bsinx)+(acosx+bsinx):O:Q'F’ﬁ‘?&1
ZHfeT o gen wer, KU gy stahel THis 1 Bd @l

[wvmmaedt 9.2 |

1 9 10 9% s U9 § HAIud Sifse for fEn gan wer (ST 3iedn 3Teue) 9
STaehel THIHIU &1 B B

1. y=e'+1 : Y =y =0

2. y=x*+2x+C : y-2x-2=0

3. y=cosx+C : Y +sinx=0

4.y =1+ : Y= 1_?;2

5. y=Ax : xy =y @x#0)

6. y=xsinx : xy':y+xm(x¢03:ﬁ'{x>y31Wx<—y)
)2

7. xy=logy+C : y = I—xy (xy#1)

8. y—cosy=ux : (ysiny+cosy+x)y =y
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402 TTfoTd

9. x+y=tan'y : Yy +y+1=0

d
10. y=g2-x2xe (—a,a):x+yay:0(y¢0)

11. =R Fife o et eTaehal G o s o1 § SuRted Wes 3=’ &l e o

(A) 0 B) 2 © 3 (D) 4

12. o1 Hife ot fordt asa gt & faftte a1 ¥ suftem @@= s/l &1
e
(A) 3 (B) 2 ©) 1 (D) 0

9.4. 4T T =UF TA AT AR THIHIUT &1 0T (Formation of a

Differential Equation whose Solution is Given)
T W € for wefiehwo
X+y +2x—-4y+4=0 .. (1)
TF T8 94 &I Fefid #a © g s (-1, 2) ® @R B 1 s 2
GHRTOT (1) 1 x, o T e HEH T I FW 2
dy_x+l (29 ()
dx 2-y

IE U 3Tashel GHIHUN T 39 o1 § @ fF (AT 9.5.1 1 Iq=01 9 3f@n) ff
IE THIHTOT il o Weh el o T shidl § SR S el 1 Ueh WEET THeh0T (1)
o feen gen ga 21 ey frefafaa FHe w) R

X2+ yr=r .. 3
r, 1 faf= A1 39 W eH Fa o 9= 957 9 Y

Bd ¢ SeeE: X+y =1, x+y’=4,x>+y*=9 s,
Ffe (emepfd 9.1 3fEw)| 58 wem wHE (3) X%,
Tk WY Hehsl Il oF el ol el il € ToeRT /ﬁ%
&% 7o fog € iR foment feard fa= 2 X< le >X
S STl 3feshel THIhT0T A HT | &1 T8 FHieH

r ¥ o B 16T Fifeh Fa o fafa= w&=l o6 v
fau o1 A o= @) WO (3) T xS @I ST 9.1
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TH HE T TE THIHTOT Ured Feman S 21 Sveif
2x +2 ﬂ—0 FAan ﬂ—0 4
X + ydx x+ydx . (@)

g IFhel THIHT, THIHTOT (3) R Fefua Wehsl ol o ool bl fefua i 2l
ameu iR o frfafed gt | faem #i:

y=mx+c .. 5

Wl m q ¢, o Tt 9 9 ed e o i Tee U g € Seeioaen

y=x (m=1, ¢=0)

y=3x (m= 3, c=0)

y=x+1 m=1, c=1)

y=-x m=-1, ¢c=0)

y=—x-1 m=-1, c==-1)
TR (T 9.2 FEW) | v B
TH YHR FHIH (5) WA st o Fe &l e | %
F 7 o m, ¢ = 2 -

319 TAN &9 39 el o Ucieh TSE gNI G fohy
S I 3Yeshel THIHT A | 71 39k afafe X'
8 FHIRW g A ¢ § G B A6 Fifh Fel oh
fafa= we@ll o T m e ¢ &1 4 941 81 98 staehd
GHIhIT, THHTOT (5) T x o GHE HATER I IR

>X

YI
eshe T T U gl © 37fq T 9.2
dy dzy
dx dx* ©

THIHT (6), GHIFT (5) gRT RU g0 W @ett & et i Frefud wr 2
fooquft wefiereor (3) @ (5) HHY: GHEW (4) TS (6) & AUFH B B

9.4.1 13U gT &l &F FT Wl [TRIUT FIA TG TR THIFIIT & (70T T
Gfehar (Procedure to form a Differential Equation that will represent a given

Family of curves)
(a) I faU gL TRl 1 A F, ot Tk Waa R R 3 2 a1 38 Fefatea
w9 ATl Rl gRI e e s @
F (x,y,a)=0 .. (D
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(b)

TIfoTd

STEM:, WATAA )2 = ax HT FA f(x, y, a) : y* = ax o6 €9 ATl FHHIT §R
et feman s Fehar 21
THTOT (1) T x o HYET 3The & W Y ', y, x, T ¢ & Gifad
qel Tk Gt fefafad 9§ 9 g B

g,y )y, a)=0 (2
THHIOT (1) o1 (2) ¥ o & fOg@ FH W TH AOwIF TaThel HHIH
frfafad w9 § 9 g @

F(x,y,y)=0 .. 3
af% U T Gl F FAF, Tl o, T2 bR FeR %1 € a1 39 Frfafed w9
aﬁaﬁwmﬁ?&ﬁamw%

F,(x,y,a,b)= @
W(@wﬁ?wawwmgﬁy x,y, a, b AfHfad w3 aren
T gt Freafafed 9§y g e

gy, y,a,b)=0 . (5)

W < TN HY GerHd ¥ & GrEell i foew S geie e © gafay gy
Teh A TR0 T STEYIRal Bl TE THIHOT, HHIHOT (5) T x o Wel
TR w1 R Frefatad &9 9 g e S @:

h(x Y,y ab)=0 .. (6)
THIH (4), (5) WA (6) § T b Hl foqw wH W TH OIS TTHha
Tefeht Frefaiead &9 § W e e

F(xy,y,y)=0 (D)

| Toorutt| forelt =en el 1 Frefid 0 o6l Steehel TR0 K1 HIfe Sal €
Bl @ TS SH ok el o WA THIR H Wes 3TN el €l

SETETUT 4 Thl o e y=mx i BT HT Gl Tahel THHI hi A HIFST
SafF m Tk Wes 3T B

T gt f&

y = mx . (D
iRl (1) o5 S U&l H1x & WUY FFHed HE W B U HW o

dy _

=

m T A G (1) § gfaeenfya 3 W gd y=%-x awxg—y=0m
21 21 e e m @ g € iR gEfe gg el st gl )
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SETETUT 5 okl o el y=a sin (x + b), FEH ¢, b @3 3R €, &1 Fefa w6 o
el GHIHIOT hi A hifoTd|

o1 e g € 7 y=asin (x+b) (D
THRTOT (1) o IF1 9&T 1 x o HOY ST STk FH W BH U F o

ﬂ:acos(x+b) )

dx

2

2—2:—asm(x+b) .. (3)
TR (1), (2) @1 (3) W ¢ bl Toqed T W eH W Hd 2l

d2

Ef+y=0 o (4

TR (4) o3 SR o qel b W Y € 3R gHie T i Sfeehel WHIT €

IEEI0T 6 UW Sregdl o el ol I S ATell 3Taehe] WHIhIUT Aq hifey fSeht
TR x-2787 W & qen foee ohx got g 2

T 9 WA € fh o efgml o ool 1 WHieTol TEfeiad YRR w1 el §
(WQ.’)W) Y

N

+5 =1 . (1)

THHOT (1) T x oh T Tkl HH W ed X< Q__-///
2x 2ydy

S+ 22 2 =0y e 2
a b d v
e X(ﬂ]=iz . (2 3TTeRfd 9.3

x \dx a

GOl (2) o |1 Ual F1 x % AU e i W eH Wi Bl o

x@_
NI
x ) ax? x dx

dzy [dyjz dy
SPE —+x| = | —y—=0
v dx* dx Y dx

TR (3) s1dfie aTashel THIH B

.. (3)
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TEEA0T 7 x-3AF H] G o5 R T T 9t o[ % Fd Y
1 3Teehel Ul A hifaTd|

TA AWM ST, x-3181 & g foIg W w99l 3 o g4
o el i C ¥ Ffde fopan s 21 (0, o) 39 & o
fopelt wew ok oh ferg o fdenies ® (eTepfa 9.4 <fEw))
THT e C o1 FHIHT 2

X ro) X
X4 (y-af=a A9 X+y’=2ay .. (1)
Y ¢ T @ S g1 W (1) % <1 gl )
1 x o WU e HE W A Hd B: Y94
2x+2yﬂ:2aﬂ
dx dx
dy dy
+y—=a—
SLE] X ydx adx
x+y@
a= dx
S dy )
dx
iR (2) ¥ o %1 7 GHE (1) § W W IW 9 2
{x+ygi}
2 2 _
X +y =2y dy
dx
YAl @(x2+y2):2xy+2y2ﬂ
dx dx
3727 dy__ 2%y
dx xz—y2

g U U Iail o el o1 37eiee Yol IR B

IE1EY0T 8 U WAl o el il &MU S arell STashal FHIHI0 [1d ity FTent
o 7ot fog W 2 qen ST st oA X378t 1 e | 2

T HA eitoe for STe =fdd Weedl o el 1 P s fan s @ iR
I o THEl G H A (0, 0) W 2 00 ¢ Th oA @es 31 ?
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(sTeRfa 9.5 3fEn) | TEfET A P kT R ©: Y
y* = dax .. (D
THIRIOT (1) o A1 9&l h1x F WU AR
FH W TH UM & F
J X<—p5 0 >X
2y =4q e ’
dx
HHIRTOT (2) | 4q 1 AF FHH (1) H WH W
T UM B ;{’
ATFHRT 9.5
yz:(Zy%)(x)
X
el y? —2xy%=0 . (3)
TR (3) U g el o hel w1 el THIHT 2l
| wearett 9.3 |

1 95 T Y& U9 H, W5 T o 9 b i o a3 g KU g ol o e
! Frefud 3 arel STaehel THIHOT J1d iy

Xy

1. —+Z=1 2.y =a (b*=-x?) J.y=aeé¥+be™
a
y = e¥ (a + bx) 5. y=¢€" (acos x + b sin x)

y-3181 i e fo9g W T91 3 a1l i oh el 1 STaehal WHIHIUT AG hifeu)

T el o el 1 Teshel WHIRTT i iy foent o et fag w @

3R TSehT @181 Teeh y-31e1 Y e o

8. W eloai o el 1 SFeehel THIHTOT T ShiToY fiep! T y-2787 W & qen
fSeh1 o gt foig R

9. UH SAquLererdl o ool 1 STeehel THISHTON A HITST TSeh! AT x-3781 W &
den feht g ga forg 2

10. U@ o o ol 1 STaehel GHIhIUT T1d shifoIg fSient ahg y-37e1 W & 31 fSeht
50 3 3T 2

11. Wﬁwmﬁ@mwaﬂmﬁy:clex+cze*%?

N A

d’y d’y d’y d’y
Ay —5+y=0®B) —5-y=0©) —5+1=0 (D) —5-1=0
(A) 0 y B) 0 y ©) 0 (D) 02

2022-23



408 TTfoTd

12. frefetad sl § @ fog g &1 s ok gd y =132

d2y 5 dy dzy dy
A —_— x4+ =X B —+Xx—+ =X
(A) P P (B) P P
d’y ,dy d’y  dy
—5—x —+xy=0 —+x—+xy=0
© dx* dx v (D) dx* dx v

9.5. YUYW hifE TS YW UTq o Tdehed AHIHIUN ehl BT i ohl fatferat
(Methods of Solving First order, First Degree Differential Equations)

39 U=sg § €9 YUY hife T 9¥H Wd oF 3{dehcl THIHON hi A H{d bl o
fafeat =t ==t w4

9.5.1 gema;wﬁw o aTe 3ddheT HIHTOT (Differential equations with variables
separable)

Yo hife TS Y9 HId &1 3Tadhel TR fEfafad §9 &1 B 7

dy
2 _F
(x,y) .. (D)

TR F (x, y) 1 TOE®RA g (x), h(y) o &9 | Af9erem fohan ST el € &l g(x), x 0
T B 3R A(y), vy TH B © dl FHEHO (1) YT =Y e gHieo
FHEA &1 TH BF W gHie (1) i fEfetad w9 o foen s e

v
- =h0) e W e

AR 1 (y) 20, T = I JoUF W gL THHIT (2) H

1
— dy = dx .. (3
1) y=g (%) 3)

o &Y ¥ fora ST Hehdl g1 T (3) o M Ual o HHeher S T EH W i ©

jﬁ dyzjg(x) dx e (4

TH R T (4), U U Sfaehel TS 1 gl a9 W YEE il 8
H(y)=Gx) +C .. (5

T&l H(y) T G (x) FA: %y)qa'g(x)é? Yiasterrerst & 3 C @=s 3R Tl

2022-23



Akl GHIOT 409

SETEI0T 9 STl HHL b _x+l , (y # 2) 1 SATT% & 1A hifelq|

dx 2-y
T fen T 2 R

dy x+1
fac +2 !
dx 2- 0#2) %

y
THERTOr (1) H =R i gUeh il T TH W i @ :
Q2 -y dy=(x+1)dx )
RO (2) o JFI &l 1 TEROH i W BH | W o

[@=ydy=[x+Ddx

2 2
Y 2y—y—=x—+x+Cl

22
CRE]| X¥+y +2x-4y+2C =0
3T X+y +2x-4y+C=0 .. (3)
et C=2C,

iRl (3) STaehel GHIHOT (1) 1 9% B Bl

2
SETETOT 10 T THIHI %:1”2 ] TF A TG HIATY
X + X

A dfh 1 +)?#0, T =R 1 gorep FId gU A1 g3 STershet FHieRT feAfafad
w9 H fo@n s "o g:
dy  dx
1+)72_1+)c2

TR0 (1) o <l Uel s qHEhe i Y 8H UM e

J‘ dy :J- dx
1+y* 1+x7
YA tan! y = tan"'x + C
g GHIH (1) 1 A9 &l B

d
SETET0T 11 3dhal HHIHI d—i=—4xy2 =1 fafere ga 9a *ifve, I y=1 9@
x=07%

T AR =0, T gon srash gt fefafaa &9 o fa@n s e e

dy
?=—4xdx (1)

.. (1)
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GHieRTor (1) o5 S U& 1 GG % W EH U B

J‘d—)22=—4j‘xdx
Yy
1
e ——=-2+C
Yy
SREI y_; 2
2 _C (2

TR (2) ® y=1 3R x = 0 wiaeenfud @ W ed C=— | < 8l 2l
C &1 AF g (2) o yfoeentyd & | KU g stashal aHteol &1 fafite &a

! T Bl B

x4l

saretor 12 65 (1, 1) | oA a1l T U ok ] HIRIU Shifag et sTaehd
TR x *dy = (22 + 1) “dx (x # 0) Bl

o fRu gu sroeh Tt wi frefafad w9 9 siferes fan st wenan 2:

y

379mET dy=[2x+ljdx . (1)
X

TRt (1) o SHI &l 1 FHRGH F W BH W w o

Idy:I (2x+1)dx
X
HAgar y=x"+ log|x| +C - (2)

HieRTor (2) TEU gU STaehel Gl o Bl ohi o ohel i TIEUG HLdl @ W
TH 39 oA o Uk UQ fafire geer &1 et i e wed € 9 fag (1, 1) 9
TSI Bl
£ SIS g1 UEW Gehd %W?ﬁﬁw% el agd | TUA T SHAI9EGh ® WAl § Y

Bl 8, STl €9 dx 3R dy i HURO HETSH i T FaeN H o € dv 3 dy I YeeE-geh
A1 TR B9 agd © UM i gEIUe S %Y "ehd @1 "aH: Introduction to calculus and
Analysis, volume-I page 172, By Richard Courant, Fritz John Spinger — Verlog New York.
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TEfT TR (2) § x=1, y=1 Yiaeentid & W el C =0 e g &1 C i

HH GHRT (2) § wfcrenfd i W e el g 1 THIH y = 2 + log| x| % &Y
¥ 9 g 2

SEEr 13 fog (=2, 3), W oA arel TH 95k o1 HIT A1q Sife fordeh fonet
fag (x, y) R Tl T &7 aur Z—f%l
y

A %ﬂw%ﬁﬁeﬁwaﬁmﬁ%@aﬁmi]—é%wﬁ%wﬁq
dy _2x

dx (1)
=R ! goreF F gL HE0 (1) H FEfafea w9 F fa@n 1 g €
y* dy = 2x dx .. (2

GHieRTor (2) o ST UEl 1 GHR F T BH Y| i
J‘yzdy=J‘2xdx

3

7orT y?zx2+C .. (3)

TR (3) § x=-2, y =3 gfqeenfid & W eH C=5 s gial &l
C T A THIHT0T (3) | Yfqeenfud s W 8H A g 1 THH0

3 1
y?zx2+5 Foal y=(3x% +15)3

% ®9 § U Bl e

SaTetuT 14 fRE 9% o oA #1 gfg 5% afis &1 X F et 21 fhad auf o
Rs 1000 & 1 A & STwH?

&l g e foredl 999 1 R geied PRI € g Ee o 3TER

dpP (5)
o 2 |xp
dt (100

ar_P
aferell 0 (D
THieRTor (1) § =/ 1 YUk i W, H IQ H B :

dP dt

P20 .. (2)
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iRl (2) o {1 UEl 1 GHRO 3 W EH U i ®

t
loceP=—+C
0og 20 1
RS
S P=¢2.¢%
o .
e P=Ce? (S8, =)
Ad P=1000, Sd =0

P 3R ¢ 1 HF T (3) | W W BH C = 1000 9 W 71
THfAT T (3) W B9 UK i B

P=1000 5
A AT oot gered g 8 S €, 96

2000 =1000 3 = r=201log2

| woraett 9.4 |
1 910 T o Y1 |, Tdsh STachal HIHIU ] SATIh T T HITaq
dy 1-cosx dy [ 5
1. — = 2. _—= 4— —2< <2
dx 1+4cosx dx - ( y<2)
dy
3. E‘*‘)’:l()’?&l) 4. sec’ xtan y dx + sec’ ytan x dy = 0
_ _ dy _ 2 2
5. (¢ +e)dy—(eF—e)dx=0 6. E—(l+x)(l+y)
d
7. ylogydx—-xdy=0 8. xs_)’:_ys
dx
ﬂ— in~! 2
9. dx_sm X 10. etanydx+ (1 —e")secydy=0

.. (3)

11 § 14 T o 9 °, T oTaha eIl o fau U gu ufaey =1 9= &

ren fafdme g @ Fifg|

d
11. (X3+X2+x+1)d_i =2 +x;y=13a x=0
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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dy

2

xx—l—=l- = =
( )dx ;y=03fg x=2

cos[%)za (@ae R);y=13aCx=0

X
d
—y:ytanx;y:233x:0
dx

fog (0, 0) ¥ ToRA A6l THh Y 9 1 GHIH FG HifeC FSGhT Tashd
FHHTT ' = e sin x
Wﬂwxy%=(x+2)(y+2)é?mﬁg(l,—l) H TeRA 9Tel 9%
@ I

85 (0, 2) ¥ ToRA a1t TH T I 1 THHIT A wifere fomen fwat fag
(x, y) R a9t ¥@1 &1 gourar 3R 9 fag & y Fwie &1 rEe 39 f6g o x
fodenian o R 2|

T doh o fohdl f95 (x, y) W Ta91 @1 &1 gavurd, Taet fog &1, f55 (- 4, -3).
Y e o1el Tarae w1 Yaur i g B AR g% a9 {65 (<2, 1) @ e @
@ 39 T 1 HIHOT T it

Teh AR TTsdIR &1 e, T8 gal et Forn s @1 €, feor fa 9 =5
@1 A ARH W W Tea 1 B 3 S ® SR 3 Yehe 9% 6 THE €, @l
 Hohe 918 39 TR &1 e 9 &t

et o | gore #1 9 r% Tfiw w1 T F B T AR 100 T 10 IO H
T B S €, W AW T FIU (log 2 = 0.6931).

et o o Jaue ®1 9fg 5% it ®1 X F &t ¢ 39 §F § Rs 1000 ST
FHAC S S| TG B fF 10 o a1 Fg R foha & M2 (5= 1.648)
fepedt Sframo] Tge o Sfraropedt i @@ 1,00,000 #1 2 S § 6 G H 10%
1 gig et 21 fohaw w2l o Sfrarogeit &1 g 2,00,000 B ST, A SaopE
o gfg 1 T 3ok SURtYd FEA o FHEUE!

SEEHA ﬂﬁlw?ze“yam =& T 8
X

(A) ef+e7=C B) ee+e=C
C) e*+e=C (D) e*+e?=C
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9.5.2 GUETHAT 37deheT WHIEIUT (Homogenous differential equations)
xTd y o frefafed wemi ® foeam ity
F (x,y) =y + 2xy, F, (x,y) =2x - 3y,

F, (x, y) = cos [%) , F, (x,y)=sinx +cosy

WWWﬁxﬁyﬁWWWk%WW:M@ Ay ™
wfaeenfud T faar ST @ &9 W Fw ©

F (Ax, Ay) = A (3" + 2xy) = A* F, (x, y)

F, (Ax, Ay) =X (2x-3y) =AF,(x,y)

F, (Ax, Ay) = cos [%) =Cos (%) =A0 F,(x, y)

F, (Ax, Ay) = sin Ax + cos Ay = A" F, (x, ), f&t «ft na fog

78l &9 Ufer d € 7 wer F, F, F, ®1F(kx, \y) = A F(x, y) & &9 § fema
ST Fhdl ¢ W F F, 1 36 €9 H T8 foran ST wehar 81 394 &9 Frefated o
M FL 2

we F(x, y), n 5 9l GHEEE %ot sheddl ¢ 9 fhedl I om=r A& fag
F (Ax, Ay) = A" F(x, y)

T e F ¢ o ST 33 | F, F,, B, %1 2, 1,0 ¥d a1t 9Hemda wer
€ Saf F, 99 ®od & 2l
T 7% +ff dfem w2

2x X

SRl E(x,y)=y" [l+—j=y2hz [—j
y y

A E (x, y)=y1(2£—3j=ylh4 (ﬁj,
y y

= )oY
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,neN¢W{:ﬁ9ﬂﬂH€ﬁfﬁq

N—

E,(x,y) # x" hg (l
X

n X
A F,(x,y)= Y h{;),ne N
THAT Th e F (v, y), n 50 9l GHEE el hedmd ¢ A

n X n Z

F(x’y)zxg[x) o yh[y)
%:F(x,y)%mwa&wﬁww&ﬁaw%wﬁmxw?ﬁm
ATl FHETAE e B

d
d—y=F(x,y) = g[lj (D
X X

&mmﬁw&ﬁawﬁwﬁwwﬁéﬁm%ﬂ%wam

y=vx .. (2)
gRreenfia w3 ©
TR (2) 1 xS TN TR FE W EH I i o

ﬂ:v+xﬂ ... (3
dx dx

www)ﬁ%ammww(l)ﬁsrﬁwﬁawthmaﬂﬁ%:

dv
V+Xx—= \4
e g

Felq xﬂ=g(v)—v o (@
dx
TR0 (4) W =R i gUeh HH W EH WK H @
dv dx
=— . (5)
gv)—v x
GHFT (5) o <A & T GHEEA FH W BH YW Bl B
dv 1
.[ g(v)—v_j ;dx+C ... (6)

Ifzy a2 yfaeenfyg T A ST A GHIH (6), ST T (1) FH
X
% & YSH HL 2
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_aﬁw&ﬁwwqﬁw —F(xy)aszmﬁ%lw

F (x, y) Y1 914 ol GRS e 2 dl 89 L=y 31eid, x = vy Sfaeenfia w1
y

%aﬁimmwawm——lz(x y)= h( ] & &9 § fer@as = e
@ H & fau o wgd 2l

SETEY0T 15 TRMSY foh STaehel THIHO (x-y)%:ﬂzywaﬁﬁ?:%sﬁtmw
1 shifsa)
T U MU st iR i Frefafad w1 o aifyered foman S Hehdn ©

Q:x+2y 0
dx x-—y
x+2y
M eIy F(x,y) =
x=y
A(x+2
- F(x, x)_u A F(x,y)

A(x—

(T F(x, y) T4 ¥Q oTell GHETAE Her 2l
1q: Teo €3N STashel WHIhIU Ueh WHSMAT 3feshel THIshI

faseya:
142
dy x| g(lj
dx - X )
X

TR (2) 1 S e g( )%wﬁ%w@%wwwqmw&ﬁa

Tl 21 THfAT G0 (1) Tk GHET STashel THR 2|
THI A H o [T BH TaeaT wd B
y=vx ... (3
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TR (3) &1 x & GUY TR FH W T U FW T

dy dv
=y +x—
dx dx
. . d .
Tt (1) § y T Eywmqﬁwﬁawﬁmgﬂmaﬂﬁ%:
dv 1+2v
%
dx 1-v
dv 1+2v
aF9fq x—= —-v
h dc 1-v
2
3181@ xﬂ:v +v+1
dx 1—v
v—1 —dx
31 > dv =
vi+v+1 X
GHieRTor (5) o JF UE 1 GHRO I W EH U i B
[y = [ &
vi+v+1 X
2v+1-— 3
ST _[ dv=—log|x|+C
Viev+l
2v+1
37 — ——|—=——dv=-log|x|+C
Iv +v+1 2J.v2+v+1 g| |
1 ) 3 1
—log|v +v+1l|——|—=———dv=-log|x|+C
ST 2 e | 2Iv2+v+1 gl
1 R 3 1
SIRE]] —10g|v +v+1|——_[ dv=—log|x|+C
2 2 1 (BY
(v+) RES
2 2
1 2 3 2 -1 2V+1
—log|v +v+1|——.—tan =—log|x|+C
Y > g| | PRNE) [\Bj g| |
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St %log|vz+v+1|+%logx2=\/§tan‘l[2v+1j+c

NE

v ﬁ%,@qﬁwﬁamﬁmgﬂmwﬁ%:

1 vy 1 ’ af2y+x
—log|~—~+=+1|+—logx :\/gtan +C
3rean S8 Tt 5 log Jox
1 vy a2y +x
—log|| —+=+1|x —\/_tan +C,
e 5 g[xz . J N
1o 10g|(y2+xy+x2)|=2\/§tan“l(2y+xj
379 10g|(x2 +xy+ y2)| = 2\/5 tan~! ( j

IE ST GHIH (1) 1 MUF B B

TETETUT 16 TR fF STaFe THH xcos[xjdy—ycos[ j+x e § 3R

dx
THHT TA Hd hifSIT|
Tl e gan srasha gt fefafea w9 8 foan w1 g 2

dy ~ ycos(§)+ X

e AN\ V/— .. (1)
o X cos(y)

X

qﬁ%zF(x,y)éﬁmwaWWW%l

ycos(zj+x N

X COS (yj
X

&l F(x,y)=
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X% A T y Rl Ay W Fieenfyd i W eH W e 2

ﬂ[ycos[yj+x]
X

F (Ax, Ay) =
ﬂ[xcosyj

X

= 2°[F(x,y)]

F (x, y) I3 ¥ Il GRS o ¢, TAfeT fam g staehel GHisi T e
IThel THIEHIUl B SHHI B i o oI B9 Wi wid ©:

V= (2
G (2) T x oh WUE FTHAT HH W EH T W 2

AN 3
dx dx - )

g (1) § yud %mmmﬁawﬁm%ﬂmw%:

dv vcosv+1
V+x—=
dx cosv

dv _vcosv+1

s XE_ cosV -
]

S dx  cosv
37 cosv dv :@

X
TqfeTg Icosvdv:jldx

x

Y sinv =log |x| + log |C|
Y sinv =log |Cx|

vﬁ%gﬁwﬁﬁmﬁmgﬂmwﬁ%

sin (l) =log |Cx]
X

IE IaFe THIHW (1) H SF A 2l
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SETETUT 17 SIS T oraehel WHeh0l 2y ¥ dx+ (y—2xe’ ) dy =0 TS € 3R
AR, x=0 9 y=1 T g2 = df 39 TRt &1 fafdte ga 9 wifsw)
&1 T gan sraeh Tt frefafad &9 o foran s e 2

X

dx_2xe’ -y Y (D)
dy X
2y e’
x A| 2xe” —y]
2xe’ —y _ _%°
A it F(x,y) = — @9 F(x,Ay) =—F——=-=A [F(x,»)]
2ye” k[Zyey]

3d: F (x, y) I oA ol GHEE Bor 2

ZHfeIT, a1 gan eraeshel WHiehiol Ueh WS Sfeshel THIhI0 B

WWWW@*W,Wx:vymW%I

TR (2) 1 yoh WU STEher ST T EH WK Hid @
dx dv

_=v+ —_
dy ydy

W(l)ﬁx@?wmgﬁwﬁﬁwqimwm%:
y

dv 2ve'—1
V+y—=
dy 2¢e"
dv 2ve' -1
SPEI y—= -V
dy 2e"
dv 1
HIAT y—=-—
dy 2e"
SRE| 2edv = i
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SR '|.Zev.a’v=—'|-ﬂ
y
SIRE 2e¢"=-loglyl+C

mfaqﬁwﬁmwmmwm%:

2 ¢’ +loglyl=C )
R (3) H, x=0Td y= | Gaeiid w3 W &0 W & 2
2+1loglll=C=>C=2
C &1 9 T (3) o wioeentid s W 89 Ww #id €
2 e;+loegI:2
g fEu g erawel WHiHol 1 T T g 2

SETE0T 18 JEISY foh =kl &1 e, fomer fet 95 (x, y) W w991 3@ &1 gavr

2, .2
Xty %,xz—yzzcxng%I
2xy

1 BH WM € T Tk % o frdlt fag w waef Y@ &1 weom %é?wﬁ'cﬁ%l

dy x2 y2 dy ! 2

— X

gg-f\a-q _ . (1
dx 2XV dx 2» ( )

w:aﬁwm(nwaﬁamwﬁwé%
THH] BA H o AU BH y = v WT€qOq 3 2
y=vx S x o HUL Eher T W EH T 8:

2
ﬂ:v+xﬂ a0 v+xﬂ=1+v
dx dx dx pAY
dv 1-v* 2v dx 2v dx
AAd: X = q0 deZ— TP — dv=——

E_ 2y 1-v X v =1 X
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2v 1
TqfeTg J.vz _ldv=—J.;dx
YAl 10g|v2 —1| = —log|x|+log|C1|
YT log‘(vz —1)(x)‘ = 10g|Cl|
SR WV-DHx= =% C

1

vﬁ% Y yfaeenfud 0 W B9 | W o
2
Yy
[—z—lsziCl
X
A O -x)=£C xAqx* -y =Cx

| woerereit 9.5 |

1§ 10 T o Yoish W9 H <uiiey fop fEen gan oteshel THishiol THEE © SR g
T YIF I €A hioIT:

, xX+Yy
1. (P +xy)dy =@+ dx 2. y= 3
3. (x=y)dy—-(x+y)dx=0 4. (P> —=y)dx+2xydy=0
dy
24y _ 25 2 _ [2, 2
5. X e X" =2y +xy 6. xdy—ydx=\x"+y dx
7. {xcos (lj+ ysin [l)} ydx= {ysin [lj— xcos[lj}x dy
X X X X
8. xﬂ—y+xsin(l)=0 9, ydx+xlog(ljdy—2xdy=0
dx x X

10. [1+edex+ey (1—£de=0
y

11 9 15 T o U9 | Uoh Taehel WHI o foTu fSU g fdeel &l 9 & aret
fafere &t 3 wifs|

1. (x+y)dy+(x-y)dx=0;y=13 x=1

12. Xdy+@xy+)y)dx=0;y=13aCx=1
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13.

]

{xsinz(lj—y}dx+xdy=0; y=E I x =1

X

14. dy y+cosec[

dx x X

j 0; y=03algx=1

d
15. 2xy+y2—2x2d—y=0; y=2afx=1
X

d

16. £=h[§jé€mmﬁmﬁawuﬁaﬁmﬁww¢mﬁwﬁﬂ“@a
9 9 9 gfaeerd fwa S 2
(A) y=wx B) v=yx ) x=vwy (D) x=v

17. frafafea & 9 & @ gaurda e g 22
(A) Ax+6y+5)dy—By+2x+4)dx=0
(B) (xy) dx — (x* +y)) dy =0
©C) P+2y)dx+2xydy=0
D) y¥de+ @ -xy—-y)dy=0
9.5.3 g srakeT WHIHIUT (Linear differential equations)

dy
—+Py=Q,
dx Y=

o ®Y oIl Saehel HIHT, TEE P U Q 3= e hael x o el §, YH hife
1 G kel THHO el €1 YUH HifE o Mok fashd qHHT & FD
I T THN 7:

'y )
—+y=sinx
dx ¢

dy (1) _ o«
dx+[xjy ¢

y (_y |1

dx \xlogx) «x
9%@&%%F@$Wwwwwm@é@—+h Q, 2, fow P,

aﬁ?QWﬂWéﬁﬂy%W%l%ﬂW%WﬁW&@m
frfafad 2 Z—”:COSY
y
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D iPy=Q (D)

A B oh AT FHIHIO o AT 98 Hl x F B g (x) ¥ TOMN HH W H I
W o

dy
g ) I +P.g(x)y=Q.8 ) - (2)
g (x) T =TI 3H TR HIFT difch THIHIOT kT ST U8 y . g (x) 1 3Teehelsl 5 ST
dy _4d
T g +Pgy="-ly.g W]
- B it +rg
g()c)dx+ -g()c)y—g(x)dxwg(x)
= P.g (x) =g (v
p &W
aFeE
g(x)

A vEl T x o WU ARG F W BH U F o

Ide= g dx

g (x)
A IP.dx:log(g(x))
Ferel g = Jfra

TR (1) Hl g(x) = el W TON HT W SH THIHOT 1 ST 987 x qA1y
fehdl Hel 1 SrTshorst S ST 81 98 Hel g(x) = o7 X g oreehet THisheor 1
HTehe™ TR (LF.) Feard 2
T (2) H g (x) 1 9 gfaeefid s W BH 9w i e

ejpdxﬂ+PeIpdxy =Q. ejpdx
dx

- i(yejpdx)zerde
dx
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A T&l T x, O WU GHHEA HE T BH U FW B
y‘eJ'de =J'(Q.eJ'de)dX

Skl y:e_jpdx I(Q 'ejpdx)dx+C
T el GHIHTT 1 ATH BA T
o whife o IRgeh Tdehel WHIRIUT &l B i o Taq @fmfad =Rt
(i) W@Wwwaﬁ%WFQéﬁmﬁmﬁuﬁRQwaw
hael x o el B

(i) HEEREH oI (LE) = (P4 91 wifsm
(i) ST U T Tl &1 ga fFefafed €9 ° fafaa:

y.(LE) = [(Q*LF)dx+C

d
Wﬁumﬁﬁm%ﬁ@‘:ﬁWﬂﬂﬁwd—§+Pﬂ=Qlé€mﬁ%WPlaﬁin

TSR 1Al had y o HEM €, a9 LE = R4 3R

x.(LF)= [(Q *LF.)dy+C 3faehel GHI I T 2|

SEETUT 19 3Fehe] FHIHII %—y:cosx %1 A B 1A i)
X

Tor 3o gon otashal HHteRuT

dy
dx

LSl I.F.=ej_1dx =e
HeRTO o {1 uell i LE. ¥ 0T i W eH W i e

—X dy —X —X
e'——e"y=e"cosx
dx

+Py=Q % WEP=-13 Q = cosx

d _ _
SR —(ye x):e *cosx
dx
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AT g&ll T x o TUY ARG H W B W F o
ye :J‘e*xcosxdx+C (1)

e efifsa fw 1= Ie_xcosxdx

e ) x
= cosx{ 1J—J-(—smx) (—e ™) dx

= —cosxe " —Isin xe " dx
—X . —Xx —Xx
= —cosxe —[sm x(—e ) — Icos x(—e ) dx}

= —cosxe “+sinxe " —Icosx e " dx

A I=—e*cosx+sinxe*—1
YA 2] = (sin x — cos x) e

X

- = (smx—c;sx)e

gt (1) § 191 OF gfaeenfod &6 W 89 I S 7

ye :[smx;cosx)e_x e

sin x —cos x
3rean y=f+Cex

g fEU g 31ahel GHIH1 1 =9 B &

d
TETET0T 20 YT THIHT xd—)yc+ 2y =x" (x#0) 1 =9F T TG FT
g1 T gen srama | €

2

dy
x—+2y=x . (1
p y (D

X
RO (1) o 3FT &l Sl x T 9 3 W T U FA o

dx xy

d o 2 .
T, d—i+Py=Q,$1m =1 fE® sowe T 2| AR P=—d Q==x%l
ELS| \all IFE = e_l-%dx:eZlogxz elogxz :x2 [éﬂ]"ﬁ:ﬁebgf(x):f(x)]
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THfery fau gu wHfietor &1 B
y.xt= [(0)(P)dx+C = [xdx+C

2
St y=%+Cx_2

g feU g erashel WHIHTOT 1 A% B 2l

SETETUT 21 3Thdl FHIHIT y dx — (x + 2)?) dy = 0 1 MYk T A1 HIFST
Tl e gan erashe gt frefafaa 9 o foran s g 2:

ﬂ_ﬁzzy

dy 'y

. 1.
Tz, ?+P1x=Q1,a'T ®q orenl Hew omd wHiel 81 ¥El P =—— Ud
y y

1
Q, =2y BI W | F.= ej_gdy _gooy oo L
y
31d: T gU Sraehel G0 1 B9 ¢

xlzj(zy) [ljdwc
y y

X
SR —=IZdy+C
y
X
37 —=2y+C
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